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1.0 Introduction 

This report contains the filial status survcys (FSS) for the JN-2 roundation area located at thc 
Columbus Closure Project (CCP). 1 - 1 3  Plain City/Georgesville Road State Koute 1-12 East. 
West Jefferson, 01 I 43 162. Filial status surveqs werc conducted according to the guidance 
presented in the Aftimtil.for C'ondlrciirig Si ine j -s  in Support of I . i cvn .w  Terniiriurio,i. 
NUREGICR-5849 (NUREGKR-5849) (ORAU. 1992) and the Rtitfiologicul 
Clicirrtc.ierixiion tiiid Find S!iitit.s Plan.fi)r Barrelle C'olumhirs Labor-rrror-ies 
DL.cot?it)iissio,?irlK Pr-ojccar, CI 'e.\./ Jcffimon Sile. DD-97-02 (Final Status Plan) (Batielle. 
2000). The linal status swleys  u e r e  conducted in July of 2005 and pcrformed undcr M'ork 
Instruction 2806 (Closurc Sen  ices. 2004). 

The intent of this final status sun'eq- report is to provide a complete and unanibiguous record 
of the radiological status of the .lX-2 Foundation and Sanitary Line excavations. Sufficient 
infomiation and data is pro\.idcd to cnable an independent re-creation and e\*aluation at some 
future date of both the sun-ey actii ities and the reported results for the cscavations. 
Infomiation in this report is also atxilable in referenced tcchnical basis documents. final 
status sun-ey plans and procedures, and thc Btiiic4le Mentor-iul /ri.sti!ii!e Colinnbiis 
Ophciiiom, Dcic[~t)~riIis.~ii)niii~ p h i .  DD-93- 19 ( H M I  Decommissioning Plan). and reporting 
and qualie assurance procedures. 

-1.0 the cstent practicable, this Iinal status suney report is prcsentcd u i t h  minimal 
inlbrmation incorporated by rerercnce. 'I'his final status surve). report has bcen generated 
follo\ving the comprehensive. annotated outline presented in Chapter 9 of NUREG-5849 
(ORAU. 1992). 

7.7 Background 

On April 16. 1943. BMI. acting through what is now its Battellc Colunibus Operations 
(BCO). entered into Contract No. N'-7-105-ENG-92 u.ith the Manhattan Engineering District 
to perform atomic energy research and development (II&D) acti\.itiss. BCO performed 
nuclear materials research and development at privatcly-onned facilities for the 14anhattan 
Engineering District and its siiccessor agencies - the Atomic Energy Commission (.4EC). the 
Enersy Research and Developmcnt Agency (ERDA). and the Departnicnt of Energy (DOE). 
Research and development continued until 1988 (Battclle. 20031). 

The BCO facilities at the King Avcnue Site. Columbus. Ohio. and the West Jefferson North 
(b'J?J) and South (\*JS) Sites, West Jefferson. Ohio. became partially radiologically 
contaminated as a result of the R&D activities. Decontamination of the King Avenue and 
U'JS Sircs has bcen completed and activities continue at thc M'JN site. The DOE. as rhe 
successor to the AEC and the Government's earlier \vork. is the agreed party with 
predominant liability and responsibility for decontamination and decommissioning (D&D) of 
the BCO facilities (13attelle. 2003a). The Assistant Secretary for Nuclear Energy ofthe DOE 
accepted the decontamination and decomniissioning (D&D) of the WJN into the DOE'S 
Surplus Facilities Management Program as a major project (DOE. 1986). The DOE is the 
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agency funding and managing the cleanup of thc WJN (Battelle. 2003a). Wo\vcver. thc site is 
not a DOE-oLvned facility. 

HMI holds U.S. Nuclear Kcgul;rlory Commission (NRC) license number SNM-7. BMI has 
continually operated and conductcd D&D acthitics in full  conipliancc with this NRC license. 
The BMI Dcconimissioning Plan for the WJ3l site does not s e n e  as a declaration to 
terminate SNM-7, but establish thc criteria for perfomling I)&D activities. Thc end goal of 
the BMI Decommissioning Plan is to reach unrestricted use conditions for the site (Battelle. 
2003a). 

The DOE has contracted ECC&1'2 Closure Scnices. LLC (Closure Services) to safely 
renioi'e DOE radioactive matcrials and contamination from the WJN site. Remoival of 
radioacthe material u-ill be to Ievcls allowing future use ofthe site uithout radiological 
restrictions as described in the 13M1 Decommissioning Plan. Closure Scnices has conductcd 
characterization and final status surveys of the JN-2 foundation and sanitary line escavations 
to demonstrate that the areas arc available for unrestricted rsleasc. 
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2.0 Site Description 

Created in 1984. the Battelle C'olunibus Deconimissioning Project (BCLDP) is a remediation 
project that includcs nine buildings at the King Avcnuc sitc and li\re ai the WJN site. The 
CCP is the successor of the BC'LDP. The WJN site h a s  one pemianent structure (the JN-1 
Well llouse). Three forrtier rcsearcli facilities. JN-1. JN-2. and JN-3 haye bccn dcmolished 
as ntll as JN-6. the guard house. Several outfalls. 1iltcr beds. and \\-ells are also locatcd at 
the site. Thc IN-2 foundation area is the area below and surrounding thc JN-2 foundation 
slab. Figure 1 presents the CCP. 

2.7 Area Description 

Building J s - 2  \vas 120 fcet long. 90 feet \\;de and Z stories above ground. It \vas 
constructed ol'cenient block. concrcte walls. and faced with brick. Building JN-2 was 
demolished in 2004. Various drain lines as \vel1 as building areas u.ere not expected to be 
coiitaniinated above the \vluiiietric release limits prcseiitcd in DD-93-03, Rei*. 0. 
"Volumetric Release Criteria Technical Basis Docunient for Baitelle Columbus I.aboratoV 
Deconimissioning Project" (Rattellc. 1993). Duc to restrictions associated with debris in 
backfill and costs associated n i t h  sampling and anal!Gs. the piping and associated soils \vert. 
rcmoved and disposed of as I O U  level \vaste. The remaining building components. 
foundation slab. \valls. and foorers ivere release per HP-OP-0 1 1 .  Reletrse qf Aftrret-iuls-fioni 
Cb~trr.olle~.~lt.eas. and disposed of off-site as sanitary nastc. The location of the JN-2 
foundation area. a\.ailable for unrestricted release. is highlighted as Figure 2. 

The Sanitary Line extended froin the JN-2 Earth Side for -20 meters then veered east for 
-40 mcters, wherc it  intercepted a tnantva?.. From thc man\vay. tlis sanitarj. line cstended to 
the South \\here it  connected outside JW- 1 C. A second "dog leg" section of this line 
connectcd betueen JN-2 and .IN-3. Portions of the line have bceii removed prior lo this 1:SS. 
at both the JN-3 and JN-IC connections. The remaining sanitary line piping and associated 
soils (tcithin the scope ol'this I:SS) \\'ere renio\td and disposed ofas  IOU- Ic\d Lvaste. See 
Figure 3. 

Also included as pan ofthe original JN-2 Foundation \vas a Calibration Sourcc Well. Source 
Storage Tubes. and several drains embedded below the floor slab. Thc building drain s!.stem 
emptied into a Dilution Sump located to the North of the building foundation. All these 
items have been removed during the remediation effort and disposed of as lo\\. level waste. 
See Figure 4. 

Two classifications of areas are used in NUFUZG-5849 and are temird affectcd or 
unaffected. These classilications are dctined as (NRC. 1992): 

Affected Areas: Areas that have poteiitial radioactive contamillation (bascd on plant 
operating histoq-) or knon-n radioactive contamination (based on past or prcliminar). 
radiological sundlancc) .  This would nonnally include areas \vhere radioacti\.e 
materials \vere used and stored, where rccords indicatc spills or other unusual 
occurrences that could haw resulted in spread of contamination. and wherc 
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radioactive niatcrials were buried. Areas inirnsdiatelj- surrounding or ad.iaccnt lo 
locatioiis where radioacti1.e materials iverc used, stored. or buried art included in this 
classilkation because o f  the potential for inadvertent spread of contamination. 

Unaffected Areas: All arcas not classified as affccted. Thcse artas itre not cxpected 
to contain residual rudioactii4ty. based on knolvledgc of site Iiistoq and previous 
i n forma t ion. 

Thc JN-2 foundation and sanitary line excavated trench bases w r c  considered affected. The 
trench sidewal Is and oiwburdtn \vere considered unaffected. 
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3.0 Decommissioning Activities 

3.1 Decommissioning Objective 

Thc objective of thc final stillus sun.cy perfomled on fl it  JN-2 foundatioti area and sanitary 
linc excavation \vas to statistically demonstrate that the remediation ol'thc areas was 
successfiil arid that the excavations are I'rec from residual radioactive containination that 
\voiild not makc i t  suitable Ibr unrestricted relcasc. The excavations are detcrmined to bc 
free of residual radioactive contamination when remaining soil contamination le\*els are 
below those presented in DD-03-03, Rev. 0. "Volunistric Release Criteria Technical Basis 
Document for Banelk Columbus Laboratory Decommissioning Pmiect" (Battclle. 1 993). 
Table 1 prescnls the \-olumc.tric rcleass criteria as presented in DD-93-03. Re\-. 0. 
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4.0 Final Status Survey Procedures 

Planning and implementation of [lie final status survey of the cxcavntions adhcrcd to the 
requirements of the Final Status Plan (Battelle. 2000) and Work Instruction 2806 (CS. 2004) 

4.1 Sampling Paramefers 

Final status samples of thc JN-2 lbundaiion arca nere taken by dividing the area into ten by 
ten meter grids in four quadrants and takins samples from each quadrant. Additional 
samples u t x  collected around the location of the Calibration Well. Samples uerc also 
collected around the location of the Dilution Sump. Source Storage Tubes. and drain 
locations as part of the excavation base final status sunq-ing. Sce Figure 2. Additional 
samples iverc collected li.oni the JN-2 iiwndation esca\ation fblloLving removal of the below 
grade footer beams and piers. Samples were collected at a rate of onc additional saniple per 
ten by ten nicter grid. Analyses of samples by ganinia spectroscopy icere pcrlormed b! the 
on-site Radioanalytical IAaboratorjr ( R 4 L ) .  

Final status samplcs of the JN-2 sanitary line trench wcre taken by di\.iding the trench into 
sections and collecting samples from the overburden. trench side walls. and the trench base in 
accordance with W1-2806. See Figure 3. 

4.2 Major Contaminants ldenfified 

Thc characterization of thc JN-2 foundation esca\.ation identitied Cs- 137 as the primac 
radiological contaminant ol'coiiccrn (RCOC). Other RCOCs includcd Co-60. Eu- 152 and 
154. Am-24 1. Sr-90. Pu-238. and Pu-239. Cs- I37 is used as a surrogate for the other KCOC 
present in the soils as it  typically accounts for 64 pcrccnt of the total isotopic acti\.ity. 
Further. the release critcria set for Cs- 137 is considered consen ative tbr the 
decommissioning acti\'ities. The surrogate relationship of Cs- 137 to other RCOCs \vas 
calculated using data prcsciited in Tablc 2. Tablc 2 presents rhc isotopic quantity and 
activity concentrations ofsamplcs collected from the lilter bed area by H M I  from March 
through Septembcr 2000. Thesc data are not associated \vith the escavation of the N-2 
foundation. Average activities for the niultiplc samplcs iverc calculatcd 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 froiii previous 
actions at the filter beds. Cs-137 activity ratios (or each RCOC utilized to calculate the 
RCOCs for the JN-2 foundation are presented at the lo\vsr portion ofTable 2.  

I Baltellc. Rirdiolngicd Starits (,/A boiidoried Filter Bed Preseii/uriot1. http://\c.\~rv.oliio.do~:lov.'ccD scb;, 
Postcd 7:15/2003. Prcsentation provided b>- DOE IO the CCP uxbsite. Page titled "Kadioactivr Inventory of' 
the Abandoned North Filter Reds 8: Limit Fractions" contains sampling data ob~aincd from March through 
September 2000 from the filter beds. Avcrage Cs-137 ratios werc utilized to calcul;ilc the aclirii) 
conccntrations of the isotopes of concern. 
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4.2.1 Guidelines Established 

Table 1 presents the guidclines Ibr residual radioactivit!. concentrations for soil and solid 
volumes as applied to thc exca\Oation. Criteria lor  residual radioactivity concentrations in soil 
an. defined in a nunibsr of refercnces. DOE Order 5400.5. Section IV.a.2 provides seneric 
guidelines for residual concentrations of Ra-226, Ra-228. Th-230. arid Th-232. NRC 
Guidance has becn received by the CCP which contains soil radioactivity concentration 
guidelincs for Co-60. Sr-90. Cs-137, Ka-226. and Ra-228. KRC guidance for soil 
radioactivity conccntration guidelincs lor natural. enriched and dcplcted uranium has also 
becn utilized in dcttloping the cleanup guidelines. Table 1 compilcs soil residual 
radioactivity concentralion guidelines to be utilized by the CCI’. Titl)le I valites have becn - generated primarily from the various refcrence technical documents and from soil guidelines 
generated from coniputsr pathway analyses. Pu-241 is calculated by applying a ratio to sum 
of Pu-238 anti Pu-239 (obtained l’roni ORIGEN 2.1 dcrived values, Bnttelle. 3003~).  resulting 
in a Cs-137 to Pu-241 ratio of 2.8. Using the ratios from Tahlc 2 and the Cs-137 to Pu-241 
ratio of 2.8. the sum of ratios of radionuclides ivit1 mcet unity at Cs- 137 concentrations of 1 1 
pCi/g. 

Exposure rates nr re  compared to the 5 pWhr above mcan background limit listed i n  DD-97- 
02, Rei.. 0. The calculated mean background exposure rate and the 95 percent confidence 
intervals used for the CCP grounds are 8 f 2 pWllr. Data collcctcd tiom trench-like culverts 
located on Battelle property unassociated with site operations indicatc a geonictry effect. 
increasing the csposure rates insidc the trcnches bj- 3 to 5 pR/hr. 
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5.0 Equipment and Procedures 

5. I Equipment 

S u n ~ y  instruments sensitive to  gamma radiation are used to monitor excavation surfaces for 
rcsidiial radioactive materials. I-~idluni Model 44- I O  t\\.o-inch by two-inch sodium iodide 
dctectors nith Ebrrlinc ESP-2 meters ivere uscd to scan the csca\xtions. Ludluin Model 19 
esposure rate meters were used to obtain niicroRoentgen pcr hour measurernents. 

Other instrumentation used in the Onsite Radioanalytical Laboratory (IL4L) to support the 
h a 1  status sunfey includes: 

A VMS based Canberra Procount data acquisition system in conjunction \vith high 
purity gcrnianiuni detectors for gamma spcctroscopy of soil samples. 
A Tenrielec Model LB5 100 Simultaneous Alpha and Beta Gas Proportional Counter 
to count smear saniples 

0 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum dctectablc concentrations ( ItlDC,,,) is determined to demonstrate that 
the MDC,,, is less than the niodificd Cs-137 screening criteria. The MDCsim is calculated 
utilizing the methodoloa. described in NUREG-I 507 and the background count rate and a 
default detector response to C s - l j 7  (NKC. 1998). The equation during the ualkovsr suneys 
of the CCP incorporates a d'  01' I .38 and a sunveyor efficiency of 0.5. The ambient 
background in the area \vas 26.000 counts pcr minute (cpm). This background is  deicmiined 
using an un-shielded probe. For this particular area. the .IN-2 foundation and the Sanitary 
Line trenches. the background was significantly elcvatsd due to the storage of radioacti\.e 
material u*ithin a near distance. The following is thc calculation of the MDC,,,, using an un- 
shielded probe: 

bi - - (26.000 cpni) s ( 1  SCC) x ( 1 mid60 scc) = 433 counts 

IMDCR - - ( 1.38) s ( ~ c o r u i l s )  s (60 s tdl  min) = 1723 cprn 

2.7 1p.R / 111. 

1.307pRlhr 
MDC,,, - (SpC' i /g )+  = 10.36pCi / g - 

As described in section 3.2 of Work Instruclion 2806. in order to detect Cs- 137 at 75% of the 
clcanup criteria. the background count rate of thc 2" s 3" detector must be Icss than 20.000 
cpnm. Where the background count rate exceeds 20,000 cpni. thc usc of a colliniator may be 
necessar). Also. as stated in the attachment to \'I-2806. "The use ofccillimators for 
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shiclding probes in areas of clcvated backgrounds is acceptable. 'I'he colliniation shields the 
detector sides. not the bottom of the probe. The dctector " ihi"  tvill fbcus to the grounds 
and not be as impacted Crom thc surrounding radiation field. l'hc collimated probc typically 
reduces background fields by n factor of ten." For the area of'JN-2 Toundation and the 
Sanitary Line trenches. a colliniator (shielded probe) \vas iised ;uid tlic follo\\ing MDCScm 
applics. 

'Ihs ambient hackground in thc area using a shielded probe was 4.400 mums per minute 
(cpm). l'hc tollo\ving is the calculation of the h4DCj,, using a shiclded probe: 

73 counts - b, - - (4.400 cpm) s ( 1 scc) s (1 mid60 sec) - 

707 cpm - MDCR - - ( 1.38) x ( f i  corrrtfs ) s (60 sed1 min) - 

1 .OOO cpm - MDCR,,,,,,,, = 707 cpm/&? - 
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5.3 Procedures 

.. I he Charactcrization Team was forinally traincd and qualificd to applicablc proccdurcs prior 
to thc initiation of the characterization and final status s u n q s .  Docunicntntion of training is 
maintained by CCP Project Rccords. 

The folloming plans and proccdurcs iverc utilized for the sunxys: 
DD-93- 19. Rev. 5 Decommissioning Plan. Rattellc Memorial Institute Colunibus 

Operar ions 
DD-97-02. Rev. 0 Radiological Characterization and Final Status Plan for BCLDP N’cst 

Jcfferson Sitc 
SC-OP-002. Rev. 0 Facility Post-Decontamination Final Status Sun’ey for Baseline Areas 
SC-SP-004.2. Rev. 3 Manual and Mechanical Collection of Surface and Subsurlhce Soil 

Samples in Support of Sits Charactcrization 
HP-OP-100. Rev. 4 Operation and Calibratioii of the Ebcrliiic Model ESP-? Siirvey Meter 
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 ssposure rate and the 95 percent confidence intcrvals used 
for the CCP grounds are 8 f 2 plUhr. ?'he exposure rate readings for the esca\.ations are 
prescntcd in 1hc Tables 3 through 8. 'l'he esposurc rate readings \\.ere individually 
compared to thc mcan background value of 8 f 2 c i R h  in ordcr to show compliance with the 
5 pR /hr abo1.c background release criterion. Grounds exposure rate sur\.eys must bc lcss 
than or equal to1 3 pR'hr to be compliant: trenchcs must bc lcss than or equal to 18 pR*%r. 
Thc average one meter nic'asiirclnent in  the JN-2 Ihcavation \\as 19 pK/hr. the niininium 
measurement \\as 14 pWhr and the maxiilium mcasurement \\*as 28 pRl!hr. The onc meter 
measurements in the sanitary line trenches (D-G) indicated an a\rragt. of 15 to 24 uwhr uith 
the highest average in trench section D and the lo\vest in trench section F. The data indicated 
a stcady increase as the trcnches approached the JN-  1 foundation area. 'I'hc miniiiiuni 
measurement \vas 15 uR./hr and the inasinium nieasurement \vas 28 uR/hr. 

Exposure rate surveys tverc consistent in that the msasurenicnts steadily incrsased as the 
trenches approached thc JN-  1 foundation area. The iricreascd exposure rate in the area is 
directly attributable to it's proxiniit!. to the JN-l Ibundation area that \vas roughly I85 feet to 
the east. JX-I is tht. hot ccll facilih and is in acti\*e decontamination and decommissioning. 
Routine esposure rate sunvys perforincd of the area \vest Building JN- 1 and immediately 
e a ~ t  ofthe JN-2 foundation cscaiution averaged 33 f 37 pWhr as shcmn in Table 31. 
Routine Plant Perimeter Surveys. The location of the JN-1 foundation in relation to the h'-2 
foundation and sanitary linc trcnches is shonn in Figure 5 .  

Closure Services subscqucntly perlbrmcd external csposurc rate sun-cys of the JN-2  area 
grounds follouinp the deniolition and removal of' Building JN- 1 .  Thc results of these 
s u n q - s  are compliant \vith the exposure rate rclcass criteria and are included in the Final 
Status Sunvcy Rcport for Rc,niliitiit?g /mid Areos Imide the ll'J.\* Sile Rcsrricred At-cw. 

6.2 Scanning Measurements 

Scanning of the JN-2 foiiiidnlion arca and Fuel Tank Vault ucrc pcrfornwd with a tno inch 
by ILVO inch sodium iodidc detector equipped with a collimator as described in Section 5.2. 
Walkover survey results are presented as Tnblc 9 and 10. Scanning of the Sanitar) Line 
trenches using a t\vo inch by t\vo inch sodium iodide detector \vere also performed. The 
probe bias equipped with a collimator as described in Section 5.2. Thc JN-2 and sanitary line 
cscavation siin.eys esceedcd DLV. but exhibitcd uniformity and a direct correlation with the 
exposure rate sun'eys indicating the source of clci-ated background l e \ds  as the JN- 1 area. 
Walkover scanning results li)r these arcas are located in Tables 11 through 14. 

6.3 Excavation Sampling 
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Samples of the JN-2 foundation excavation and the Fuel Tank Vault were taken a t  a rats of 
four per ten by ten meter grid i n  accordance with Section 6.3.3 of DD-97-02. Re\,. 0. Soil 
sample results for the excavation are presented as Tablc IS. Tublc I6 presents soil sample 
rcsults for thc f:iiel Tank Vault. 

The JN-2 saiiitary line trenches were surveyed and sampled in accordance with WI-2806 
\vhich included sampling of o\.erburden, trench side Lvalls and the trench bottom. Saniple 
results of the Sanitation I.ine Trench, by Section, are pro\.ided in  Tables 17 through 20. 

Sampling in and around the areas ofthe Calibration Source Well and the Source Storage 
Tubes \vas performed in conjunction with sun'eys of the JN-2 Foundation excavation. Table 
21 provides the sampling results of the JN-2 foundation \vith an additional column noting 
sample collcction locations for these areas. Table 22 proiides sampling results for the JN-2 
Fuel Tank Vault. 

Additional samplcs were also collected following the remo\al of the footcr beams and pier 
supports at a rate ofonc per ten nieter grid. Table 23 presents the results. 

Cesium-1 37 is utilized as a surrogate for determining compliance to the cleanup criteria 
presented in Tahlc 1. Thc CCP has consistently utilized Cs-I37 as a surrogate for other 
radionuclidcs of concern as i t  is the predominate radionuclide present throughout the sitc and 
the buildings. Additionally. c's-137 eshibits thc lon'cst cleanup criteria of 15 pCi/g. The 
calculation ofthc Cs-137 surrogate value is perfomied utilizing saiiiplc rcsults obtaincd prior 
to remediation of the arca in question. Table 2 presents the rcsults o f  thc prc-remediation 
samples o f  thc tilter bed arid arc not associated nit11 the escavation ol'tlic JN2 Coundation. 

Compliance to the clcaniip critcria presented in Table 1 is dcmonstratcd through a "fraction 
of limit..' Thc total quantity and activic concentrations are calculated using the average 
isotopic ratios of radionuclides to Cs-137 as obtained for the Iilter beds. \vith the exception of 
Pu-241 (Battelle. 2003b). Pu-2Ji is calculated by appl!ing a ratio to sum of Pu-238 and Pu- 
239 (oblained from ORlGEN 2.1 deri\.ed values. Battelle. 2 0 0 3 ~ ) .  rcsultinp i n  a Cs-137 to 
Pu-241 ratio of 2.8. See Table 2. Results tor CO-60. Cs-137. Sr-90. Eu-I 52 and 154. Pu- 
239. 240 and 241. and Ani-241 are compared to the respectivc rclcasc criteria and a "fraction 
of limit" calculated. The "fraction of limit" is determined by summing the ratios of each 
isotopic concentration to thc respective release limit. The sun1 of ratios must be less than one 
to meet sample release criteria. This ratio has been used in past technical basis documents 
which have been rcvieived and approved by the NRC and licensce. Modified screening 
criteria for CS-I37 is set at I 1 pCi/p b) calculating a sum of ratios !or the RCOCs using the 
Cs- 137 surrogate ratios presented in Table 2. 

U l c n  soil sample results bcgin to approach detected Cs-137 levels abo\*c 4 pC'i/g, CS applies 
a "fraction ol'liniit'' calculation to verify the original assumptions. Additionally. \vhen Cs- 
137 l e ids  bcgin to approach the modified screening criteria of  1 1 pc'i/g. CS typically 
conducts further remediation as an adniinistrativc conscrvatism. Thc "fraction ol'limit'' for 
the JN-2 Ioundation samples was not calculated due to the low concentrations of Cs-1 37 in  
respect to the niodilied screening criteria (maximum soil sample acti\*ity for the JN-2 
Foundation is 2.75E-01 pCi/g). The "fraction of limit" for thc JN-2 Sanitary Line Trench 
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Base and Sideualls \vas also not calculated due to the low conccntrations of Cs- I 3 7  in  
respect to the modified screening criteria (rnasimurn soil smplt. acti\ity for the sanitary line 
is 1.32E-01 pCi/g, and 7. 14E-02 pCi/g. respecti\-ely). The follo~ving table summarizes the 
Cs-137 results for these three arras: 

'Iandard Range Coni pari son 

( pC i/g) 
Location of Deviation Number Average 

(pCi/g) Samples (pCi/g) Value ( p W $  

Overburden A 32 5.50E-02 0.07 0.08 
Sanitaq Line 

Soil (D - G) 

Overburden B 32 3.73 E-02 0.04 
Sanilary Line 

Soil ( D  - G )  

1.45E-02 to 
4.3 2 E-0 1 

1.63E-02 to 
1.57E-01 

Location I of 1 I 

Modified 
Screcning 

Criteria 

II 

1 1  

I 1 . + Y E - V I  IO JN-2 Foundation I 84 I 6.691;-02 I 0.048 I , ,51:.n, 

0.04 1 1  
I .J lk -U 1 (sections 0-G) I 

I I \ 

Statistical analyses wwc performed on the sample data in accordance \+it11 Section 6.4.3 of 
LID-97-02, Rev. 0. Statistical analysis was performed according to NIIREG/CR-5849. 38 .5 .  
As stated in $8.5. the €PA has recommended applying thc calculated value of vu. relative to a 
c euideline value, at a desired Icvel of confidencc. The value of p,, is compared to [he 
guideline value: if the vu is less than the guideline. the area meets the guideline at a 95% 
confidence level. This in turn nieans that the probability is Icss than 5% that the hia. will pass 
the test. \\.hen the true nican activity l e \ d  exceeds the guideline value. 7'hs calculated p,,, for 
Cs- 137. ranging from 0.04 to 0.08 pCi/g. was Icss than the modi tied screening criteria of 1 1 
pCi/g. An esaniple calculation is presented as Table 24. 

6.4 Overburden Sampling 

Samples Evere takcn from the excavation overburden, "A" and *'B" in accordance nith 
Section 6.4.3 of DD-97-02. Rei.. 0 and b'ork Instruction 2806. Summary tables of the Cs- 
I37  results in relation to the samplc location is prcsentrd as Tahlcs 25 through 28. The 
following is a sunimar) Table ol'the Cs-137 results. 

Statistical analyses \vert performed on the overburdcn sample data. Overburden "A" and 
Overburden "U". in the same iiiaiincr as Section 6.2 of this document. The calculation of the 
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Cs-137 comparison valucs, 0.08 and 0.04 pCi/g. \vas less than the modikd Cs- 137 scrccning 
criteria of 1 1 pCi/g. The comparison values are prescnted as Tablcs 29 and 30. 

CS-137 hlDA 
(pCi/g) 

0.024 +/- 0.01 3 

6.5 Sampling Analysis 

CO-60 MDA Eu-152 hlDA ELI- 1 54 M DA Am-24 1 MDA 
(pC i/g) (pCi/g) ( pC i /g ) (pCi/g) 

0.022 +/- 0.012 0.067 +/- 0.030 0.055 +/- 0.039 0.45 1 +/- 0.30 

Summary tables presentcd in this repon indicate Cs-137 results as listed. G i i m  the low 
levels of activity detected and moreover the even loiver levels of the otlicr gaiiiina 
spectroscopy dctectable radionuclides. radionuclides other than cesiiini are below thc 
instrument's Minimum Iletectable Activity (MDA). The folloIving is a suniniary tablc of the 
typical instrunient MDAs for Ihe radionuclides being sampled for: 

Typical \4I)As: 
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7.0 Conclusions 

The charactcrization and final status s u n q  results demonstrate that the radiological endpoint 
criteria objectittes of the NRC-approved Dccommissioning Plan have bcen nict for the 
excavation addressed by this effort. (Rattclle. 2003) Reponcd anal\*tical results for media 
samples obtaincd from the excavation and overburden arc below the residual radioactivic. 
concentrations for soil and solid volunies as presented in Table 1. 

Remaining soil contamination I ~ ~ c l s  arc below those pressnrcd in DD-93-03. Rev. 0. 
"Volumetric Release Criteria Technical Basis Document for Battelle Columbus Laboratop 
Decommissioning I'rojcct" (Ratkllc, 1993). llie decommissioning objccli\.e has been 
satisfied. The final status s u n q '  performed on thc JK-2 Ioundation area. and sanitary line 
escavations. statistically dcnionstrates that the renisdiation of the area \\.as successhl and 
that the escavations arc Free from residual radioacti\.e contamination makiny them suitable 
for unrestricted release. 
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Figure 2 
JN-2 Foundation Area Grid Map 
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The location of the JN-2 foundation area. available for unrestricted release. is 
highlighted in the above figure. Areas not highlighted are not included in this 
FSS. 
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Figure 3 
JN-2 Sanitary Line Locat ion Map 
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Figure 5 
JN-I Foundation Location in Relation to the JN-2 Foundation and Sanitary Line 
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Tablc 1 
BCLUP GUIDELINES FOR RESIDUAL 

RADIOACTIVITY CONCIiNTRA'I'IONS 1OR SOIL A N D  SOLID VOLUMES 
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Itadionucl idd" 
Ra-226 (0- I5 cm of soil) 
Ra-226 ( > l 5  cni of soil) 
Ra-228 

I Ru-106 I na I I80 I 

King Ai*enus 
Concentrat ion 

We s t J t' tTc rso n 
Co ncc 11 lrat i o n 

(pc i/g)'h' (pci/gf"' 
113 

j (2 .3)  

na 1 jC2.3' 

j (2 .3)  na 

Sb-125 
Sm-15 1 
Sr-90 

na 118 
na 6.700 
9'' 

Tablc 1 Notcs and Hcfcrcnccs 
Notes: 

Th-228 
Th-230 
Th-232 

a. Activity concentrations above natural background concentralioiis. Where more than onc 
radionuclide is present. the sun] of the ratios of the individual radionuclide concentrations to 
he i r  respective concentration liniits shall nor exceed I .  

29 na 
na 

5'3' ria 

-(3 I 3 

h. Concentrations lbr which no specific reference is cited have becii derived froiii RESRAD 
calculations and arc the more restrictive values calciilaird for soil depositioii at a depth of 5 
tiieters. 

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

d. bitTerence in tritium activity concentrations are due to the difference in depths of the uater 
tables at t\ro sites. The water table depth at King Avcnuc is deeper lhan that at West 
Jefferson. 

Refrrcnces: 

I .  Options I and 2 of the Branch Tcchnical Position. "Disposal or Onsite Storage of Thorium 
or Uranium Wastes from Past Operations" (46 FR 5206 1. October 23. I98 1 ). 

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

3. DOE Order 5400.5. "Kadiation Protection of the Public and tlic I~nvironmcnt". 

4. NRC Policy and Guidance Directive FC83-23, "Termination of nypmduct. Source, and 
Special Nuclear Material Licenses". 
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Table 5 
JN-2 Sanitation Line Section D Dose Rate Survey (300-400') 
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Table 6 
JN-2 Sanitation Line Section E Dose Rate Survey (400-500') 
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Table 7 
JN-2 Sanitation Line Section F Dose Rate Survey (500-580') 
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Table 8 
JN-2 Sanitation Line Section G Dose Rate Survey (580-620') 
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Table 13 
JN-2-Sanitation Line Section F Walkover Survey (500-580') 
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Table 16 
JN-2 Fuel Tank Vault Soil Sample Results 

Resutts in (pCi/g) 
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Table 17 
JN-2 Sanitation Line Section D Soil Sample Results (300-400') 
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Table 18 
JN-2 Sanitation Line Section E Soil Sample Results (400-500') 
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Table 19 
JN-2 Sanitation Line Section F Soil Sample Results (500-580') 
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Table 21 
JN-2 FOUNDATION SUMMARY TABLE 

- - 
- --I Walkover Scan’ I Dose Rates I Cs-137 Content 



Table 21 
JN-2 FOUNDATION SUMMARY TABLE 

- -  

Notes 
-sour- S1-e Tuber FSS Surwy 

- 

NO Swrw Slwrge Tubes FSS Survey 
Source S l ~ q e  T u b  Supplemenla1 

ND s0lIff-X S I O f ~ O  TU- sUPpblnn~1~- - 

Locallon __ 1 Date Result Lcpm) 
Gnd 2-022 SW 7'l_u?OOS 7130 
Grld 2-022 SE I 71121200s 6730 

Grld 2-021 81312005 ~~ 

6370 
-_ Grkl2-022 81?12M)5_. 5910 

----- - 

- - GcF2?23 NW 711212005 7790 1.06E-01 

_ -  - Grid 2-023 NE 711212OQSp 7810 
___ Grid 2-023 SW 711212006 7260 

~~ -25. B.09E92 - Grld2-023SEp 1 711M005 7550 
Grld 2027 NW 711moo5 7400 1 7  2.75E-01 

119E-01 - -- 
- -  

--- 
7flY2005 6sSo.- -_  3870 - - ~~~ - - - Grid2-02lNE 

' 

- ,  

_ .  Grld 2.027SW ' 711Y2005 6900 3450 
Gnd 2-027 SE 711 32005 6930- 3100 

- 4522 - _- - .  _- -- Gnd 2-028 NE 711 212005- 71 10 I - 
17 - . _ _  - - 

2.78E-02 Gnd 2-028 NW 711 21200 5 7420-_ 3780 _ _  - .  
3 62E-02 
l.OSE-O1 1 -- 4310 - __, - 7250 -. 711212005 

- 
Samplo 

ID .. - 
RL05-2522-27?9 

~~. RLO5-2523-2780 . 
R LOS-2924- 3075 
RLO5-2926;~076 
RL05-2524-278l 
RL05-2525-2782 
RL05-2526-2783 -. ... 
RL05-2527-2784 
RL05-2558.2815 . . 
RL05-2559-2816 
RL06-2560-2817 

. _  RL06-2561-2818.- 
RL05-2528-2785- 
RLO5-2529-2716 
RL05-2530-2787 
RL05-2531-2781 
RL05-7532.:271~, - 
RLOCZ5~-2190 

. RL05-ZSJ4-2791 
RLQb-Z516~2??f - 
RL05-2636.27BJ 
RLO5-2S37-27B4 
R L 0 5 - 2 U 8 - 2 7 9 5  

- ____ ~p 

_____ . ..... - .. . . . 

RLOS-Zy1-2791 
__~ .- 

.- RL05-2510~2~67 
RLO5-2511-2768 
RL05-251~*2769 
RL05-251J*2770 ~ 

RL05-2406-2649 ~ 

RL05-2407-261 
RL05-2544.2801 
RLOS*ZMb2802 

,, RL05-2546-2803 

_~ - 16 ~ 4 22E-02 No - 
-~ ~ 

4.OSE-02 -FA NO 
4.48E-02 ~- NO 

1 - 4080 4 
4.- 4290 - .. '9 

Grid 2928 SE -1 711212005 7 5 1  
-- Grid 2-029NW - 711U2005 6710 

~p -~ ~ 17 GrM 2929AE 711 
17 8.70E-02 2-0-3w - . - 71lMO05 

Grid 2-01D SE 711212005 
GrM 2-030 NW 7nUzoos - - _ _ _  19 - 3.93E32 
Grid ZOJO_N_E_ 711~200S 20 - J.6JE-02 NO 

-- Grid 2930 SW _ _  711212005 20- _- 2 81 E 0 2  ND 
ND 5 02E-02 20 Grid 2-030 SE 711 2/2005 6640 - ,  

5.77192 NO 
4.91E-02 
5.17EI2 
1.76E-01 

19 4.03E-02 -ND- ~ -- 
N'! -~ 

-~___ __ 
- 6 -  4320 p_tp~ 

- -- Grld 2431 NW ' 1.19E-01 _ _  

Grld 2-031 SW - 
-__ .- 

Source Wd- FSS S u v -  
Souice We1 FSS Survey 

7700 ~ -___ Source Well FSS Survey 

7540 

7270 

Cabbralion F ~ c e  Well FSS Survey __ 
Grid 2-036 SW- 711 zI2005 7220 16- _ _  Cabballon Source Wall FSS Surve 
Gnd 2-036 SE 711212005 7050 16 2.57E-02 -bo 7iaiiim-t Source well Fss survei - 

NO Eam of Cahbrallon Source Wall - 

26- -. - ' 

- 174E-01 Bare d -ratan Sourw W 2 l  

- 

SOUKe w d l  711 112005-- 6540 
Sourco Well 711 112005 6690 NIA 

- 3800 Grid 2-01? NW 711212005 7650 
17 GrM.2-037 NE 711212005 6550 3430 - - 

__-. 

_. - 
__ ~- -~ 

-~ __ NO - Gnd 2$7>W 711212006 6520 2840 17 - 
Ma. em0 Ma. 5410 Ma. 28 M u  27Y-01 

D O ~ O  ~ a l D s  . 1 Cs-iFGntont T 1 , -  - 
I Collection 1 Fleld Screon I Walkovor Scan'- 



Table 22 
JN-2 Fuel Tank Vault Summary Table 

ID Location Date Result - (cpmJ - _ _ _  (Results _. in cprn) (Results .~ in pRlhr) ~~ . (Results in pCilg) 
RL05-2873 Bottom 1 7fi512005 7650 3340 17 1.42E-02 
RL05-2874 Bottom 2 711512005 7740 NIA NIA 2.59E-02 
RL05-2875 Bottom 3 711 SI2005 ~~ 6670 3020 _ _  17 9.71E-03 ND - . ... 

1.48E-02 RL05-2876 Bottom 4 7fi512005 ~' 6720 3290 17 
RL05-2877 E.Sidewall 1 711 512005 7190 2440 NIA 1.99E-02 
RL05-2878 ESdewall  2 711512005 6730 2860 NIA 9.53E-03 I ND 

RL05-2880 W.Sidewall 2 711 512005 6710 3370 NIA 
RL05-2879 W.Sidewall 1 711512005 7640 3110 NIA 4.93E-02 

1.73E-02 

I Sample I I Collection I Field Screen I Walkover Scann 1 Dose Rates 1 Cs-137 Content 1 

Walkover SIINPY perfnrtn~ I I S ~  R cdlimalor. 

Page 1 01 1 



Table 23 
JN-2 Foundation Post Footer Removal FSS 

Field Screen 

ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

Max 6370 Max 144E-01 
Min 5460 Min. 128E-02 

Sample# 19 Average 5968 Average 2 99E-02 
siDev 270875 SI Dev 3 36E-02 

Page 1 of 1 



Table 21 
JN-2 Sanitation Line Trench "Sidewall" Comparison Valuc 

26  ! F 
27 F 

28 F 
29 G 

AreaNolume 
ID JN-2 Sanitary Line 

RL05-2482-2726 6.10E-02 

R LO5-2484-272 8 1.60E-02 

RL05-2486-2730 1.36E-02 

RL05-2614-2863 3.44E-02 

Number 
of Data 
Points 

Sidewalls 32 

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

1.697 

NO 
NO 
NO 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

NO 

ND 

ND 
ND 

1 - 7  



AreaNolume 
ID JN-2 Sanitary Line 

Number Section 

30 G 

31 G 
32 G 

Sidewal Is 

Sample Number Cs-137 Result (pcilg) 

RL05-2616-2865 3.15E-02 NO 

RL05-2615-2864 5.6 9 E -02 ND 

RL05-2681-2913 3.78E-02 ND 

Number 
of Data 
Points 

32 

Average 
3.84E-02 

Standard 
Deviation 
0.01 

Comparison 
Value 
0.04 

Modified 
Screening 

Criteria 
11 

Comparison 
< Criteria 

Yes 

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

1.697 

Final Characterimtion and Final Status Rcpon for the JN-2  Foundation Area and SaniLiry Line 
June 16.2006 

Revision 2 



Table 25 
JN-2 Sanitation Line Section D Summary Table 

SECTION D (300 * 400') 

Sample I 1 Collectton I Field Screen 1 Walkover Scan' I Dose Rates I Cs-137Content I 
I ID 1 Location I Date I Result (cpm) 1 ( Results in cpm) I (Results in pRlhr) I (Results in pCilg) I 

3.08E-02 RLO5-2252-2540 C @ 91 meters 7n12005 8940 4930 NIA 
RL05-2253-2541 
RL05-2254-2542 
RL05-2255-2543 
RL05-2256-2544 
RL05-2257-2545 
RL05-2258-2546 
RL05-2259-2547 
RL05-2260-2540 
RL05-2262-2549 
RL05-2263-2550 
RL05-2264-2551 
RL05-2265-2552 
RL05-2266-2553 
RL05-2267-2554 
RL05-2268-2555 
RL05-2269-2556 
RL05-2270-2557 
RL05-2271-2558 
RL05-2272-2559 
RL05-2273-2560 
RL05-2276-2561 
RL05-2277-2562 
RL05-2278-2563 
RL05-2279-2564 
RL05-2410-2668 
RL05-2411-2669 
RL05-2412-2670 
RL05-2413-2671 
RL05-2414-2672 
RL05-2211-2503 
RL05-2212-2504 
RL05-2213-2505 
RL05-2214-2506 
RL05-2215-2507 
RL05-2216-2508 
RL05-2217-2509 

C @ 92 meters 
C @ 93 meters 
C @ 94 meters 
C @ 95 meters 
C @ 96 meters 
C @ 97 meters 
C @ 98 meters 
C @ 99 meters 
C @ 100 meters 
C @ 101 meters 
C @ 102 meters 
C @ 103 meters 
C @ 104 meters 
C @ 105 meters 
C @ 106 meters 
C @ 107 meters 
C @ 108 meters 
C @ 109 metors 
C @ 110 meters 
C @ 111 meters 
C @ 112 meters 
C @ 113 meters 
C f@ 114 meters 
C @ 115 meters 
C @ 116 meters 
C@117meters 
C @ 118 meters 
C Q 119 meters 
C @ 120 meters 

A 016 @ 31 0' 
A OIB @ 320' 
A 018 @ 330' 
A 016 @ 340' 
A 018 @ 350' 
A OIB @ 360' 
A OIB @ 370' 

7/712005 
71712005 

71712005 
71712005 
7/7/2005 
7/7/2005 
71712005 

7n12005 

7n12005 
7n12005 
 ZOOS 

7n12005 
7ff12005 

71712005 
71712005 
7/7/2005 
7/7/2005 
7/7/2005 
71712005 

71712005 
71712005 
7/712005 
7/712005 
711 112005 
711 112005 
711 1 I2005 
711 112005 
711 112005 
71612005 
71612005 
71612005 
71612005 
71612005 
71612005 
71612005 

mi2005 

8220 
81 70 
8220 
81 40 
8280 
8300 
8080 
7870 
8360 
8060 
8030 
7790 
8290 
7950 
771 0 
7250 
7440 
7910 
7920 
7960 
81 50 
1740 
7750 
7620 
10500 
10400 
11000 
10700 
11 600 
8200 
7990 
7790 
761 0 
8300 
6790 
7640 

4770 
5040 
5500 
5040 
5020 
4600 
4600 
5200 
5060 
5250 
51 20 
5020 
4820 
5320 
4750 
4820 
4830 
4900 
4520 
5270 
5520 
4390 
4620 
4920 
4960 
4730 
4580 
4570 
441 0 
6610 
6340 
5750 
5200 
4950 
5220 
5400 

Page1012 

28 
NIA 
NIA 
25 
NIA 
NIA 
24 
NIA 
NIA 
26 
NIA 
NIA 
24 

NIA 
NIA 
24 
NIA 
NIA 
23 

NIA 
NIA 
24 
NIA 
NIA 
22 
NIA 
NIA 
22 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 

3.24E-02 
2.45E-02 
3.71E-02 
2.48E-02 
3.29E-02 
2.46E-02 
3.21 E-02 
3.32E-02 
2.81 E-02 
2.88E-02 
4.31 E-02 
3.37E-02 
3.31 E-02 
3.07E-02 
4.05E-02 
2.20E-02 
4.76E-02 
2.84E-02 
3.24E-02 
2.95E-02 
1.65E-02 
1.62E-02 
1.65E-02 
2.84E-02 
2.05E-02 
1 ME-02 
1.49E-02 
1.42E-02 
1.67E-02 
1.70E-01 
3.31 E-02 
5.14E-02 
3.44E-02 
4.06E-02 
4.18E-02 
4.61 E42  

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NQ 
NO 
NO 

NO 

ND 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 



I ID I Location I Date 
RL05-2218-2510 A OIB (@ 380' 71612005 
RL05-2219-2515 
RL05-2220-2516 
RL05-2226-2511 
RL05-2227-2512 
RL05-2228-2513 
RL05-2229-2514 
RL05-2230-2518 
RL05-2231-2520 
RL05-2232-2521 
RL05-2233-2522 
RL05-2234-2523 
RL05-2238-2527 
RL05-2296-2613 
RL05-2298-2615 
RL05-2300-2617 
RL05-2302-2619 
RL05-2304-2621 
RL05-2297-2614 
RLO5-2299-2616 
RL05-2301-2618 
RL05-2303-2620 
RL05-2305-2622 

A OIB @ 390' 
A OIB @ 400 
B OIB @ 310' 
B OIB @ 320' 
B 016 @ 330' 
B 018 @ 340' 
B OIB @ 350' 

B 018 @ 370' 

B OIB @ 390' 

B OIB @ 360' 

B OIB @ 380' 

B 016 @ 400' 
N. Side @ 310' 
N. Side @ 330' 
N. Side @ 350' 
N. Side @ 370' 
N. Side @ 390' 
S. Side @ 320' 
S. Side @ 340' 
S. Side @ 360' 
S. Side @ 380' 
S. Side @ 400' 

71612005 
7/6/2005 
71612005 
71612005 
71612005 
71612005 
71612005 
7/6/2005 
7/6/2005 
71612005 
71612005 
71612005 
7lsl2005 
7/8/2006 
7l812005 
71812005 
71812005 
71812005 
71812005 
71812005 
71812005 
71812005 

Sample # 80 

I Result(cpm) I ( Results in cpm) I (Results in pR/hr) I (Results in pCilg) 1 
7210 6000 NIA 3.42E-02 ND 
7490 
6760 
7610 
7290 
6970 
7450 
7920 
6960 
771 0 
7530 
7640 
7380 
7790 
81 60 
7090 
7480 
7690 
7760 
7310 
7380 
7390 
7970 

Max 11600 
Min 6760 

Average 8010 
SlDev 064.669 

5640 
5480 
5970 
5280 
5560 
5970 
5080 
4850 
4870 
4700 
4640 
4440 
4070 
5060 
4780 
5740 
5440 
5600 
5540 
51 70 
51 10 
51 30 

Max 6610 
Min 4390 

Average 5126 
St Dev 471 335 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Max 28 
Min 22 

Average 24 
SI Dev 1.814 

4.18E-02 
4.08E-02 
2.96E-02 
3.44E-02 
2.61 E-02 
3.14E-02 
3.00E-02 
2.83E-02 
2.83E-02 
2.79E-02 
2.80E-02 

2.56E-02 

2.69E-02 

3.64E-02 

2.59E-02 

3.1 BE-02 
3.1 1 E-02 
2.84E-02 

3.29E-02 

2.56E-02 
Max 170E-01 
Mm 142E-02 

Average 3 26E-02 
SI Dev. 1.98E-02 

3.43E-02 

3.09E-02 

ND 
ND 
ND 
NO 
NO 
NQ 

ND 
ND 

NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 

Walkover survey performed using a collimator. 



Table 26 

Sample Collection Field Screen 
ID Location Date Resu It (cpm) 

JN-2 Sanitation Line Section E Summary Table 
SECTION E (400 - 500') 

Walkover Scan* Dose Rates Cs-137 Content 
(Results in cpm) (Results in VfUhr) (Results in pCiIg) 

RL05-2416-2674 
RL05-2417-2675 
RL05-2418-2676 
RL05-2419-2677 
RL05-2420-2678 
RL05-2421-2679 
RL05-2422-2680 
RL05-2423-2681 
RL05-2424-2682 
RL05-2425-2683 
RL05-2426-2684 
RL05-2427-2685 
RL05-2428-2686 
RL05-2429-2687 
RL05-2430-2688 
RL05-2431-2689 
RL05-2432-2690 
RL05-2433-2691 
RL05-2434-2692 
RL05-2435-2693 
RL05-2436-2694 
RL05-2437-2695 
RL05-2438-2696 
RL05-2439-2697 
RLO5-2440-2698 
RL05-2441-2699 
RL05-2442-2700 
RL05-2443-2701 
RL05-2444-2702 
RL05-2221-2517 
RL05-2222-2519 
RL05-2235-2524 

C @ 122 meters 
C @ 123 meters 
C @ 124 meters 
C @ 125 meters 
C @ 126 meters 
C @ 127 meters 
C @ 128 meters 
C @ 129 meters 
C Q 130 meters 
C @ 131 meters 
C @ 132 meters 
C @ 133 meters 
C @ 134 meters 
C @ 135 meters 
C @ 136 meters 
C Q 137 meters 
C @ 138 meters 
C @ 139 meters 
C (@ 140 meters 
C Q 141 meters 
C Q 142 meters 
C @ 143 meters 
C Q 144 meters 
C @ 145 meters 
C Q 146 meters 
C @ 147 meters 
C 8 148 meters 
C @ 149 meters 
C @ 150 meters 

A 016 @ 410' 
A 016 @ 420' 
A 016 @ 430' 

711 112005 
711 112005 
711112005 
711 112005 
711 112005 
711 112005 
711 112005 
711 1 I2005 
711 112005 
711 112005 
711 112005 
711 112005 
711 112005 
7l1112005 
711112005 
7/11/2005 
711 112005 
711112005 
711 112005 
711 112005 
711 112005 
711112005 
711212005 
711 212005 
711 212005 
711 212005 
711 212005 

711 212005 
71612005 
71612005 
71612005 

711 212005 

10600 
10700 
10700 
11000 
10700 
11 000 
10800 
10900 
10400 
10500 
10800 
11 300 
10900 
11000 
11000 
11 200 
10900 
10600 
10300 
10900 
10900 
11 000 
11100 
11 100 
10800 
10800 
10900 
10900 
11100 
6680 
71 50 
7430 

4550 
41 30 
4090 
5790 
41 10 
3810 
4320 
3600 
401 0 
4440 
4380 
4550 
4610 
4460 
4430 
4500 
4380 
4360 
41 40 
4070 
4420 
3830 
4480 
4320 
4070 
3980 
4030 
41 50 
4560 
4850 
4880 
5460 

26 
NIA 
NIA 
24 

NIA 
NIA 
24 

NIA 
NIA 
26 

NIA 
NIA 
22 

NIA 
NIA 
22 

NIA 
NIA 
23 

NIA 
NIA 
21 

NIA 
NIA 
18 

NIA 
NIA 
20 

NIA 
NIA 
NIA 
NIA 

1.34E-02 
1.26E-02 
1.55E-02 
1.42E-02 
1.53E-02 
1.48 E -02 
2.78E-02 
2.66E-02 
2.73E-02 
2.53E-02 
2.79E-02 
3.34E-02 
2.33E -0 2 
2.62E-02 
2.83E-02 
2.55E-02 
2.72E-02 
2.76E-02 
4.79E-02 
2.72E-02 
3.30E-02 
3.13E-02 
3.72E-02 
2.84E-02 
3.53E-02 
2.86E-02 
4.12E-02 
3.06E-02 
3.79E-02 
4.02E-02 
3.17E-02 
4.94E-02 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 

ND 
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Sample Collection Field Screen 
ID Location Date Result (cpm) 

RL05-2237-2526 
RL05-2242-2531 
RL05-2243-2532 
RL05-2244-2533 
RL05-2251-2539 
RL05-2280-2565 
RL05-2239-2528 
RL05-2240-2529 
RL05-2241-2530 
RL05-2245-2534 
RL05-2246-2535 
RL05-2247-2536 
RL05-2249-2537 
RL05-2250-2538 
RL05-2281-2566 
RL05-2283-2568 
RL05-2341-2627 
RL05-2343-2629 
RL05-2345-2631 
RL05-2347-2633 
RL05-2349-2635 
RLOS-2342-2628 
RL05-2344-2630 
RL05-2346-2632 
RL05-2348-2634 
RL05-2350-2636 

Walkover Scan* Dose Rates Cs-137 Content 
(Results in cpm) (Results in pR/hr) (Results in pCilg) 

A 016 @ 450' 
A 016 @ 460' 
A OIB @ 470' 
A OIB @ 480' 
A OIB @ 490' 
A OIB @ 500' 
B OlB @ 410' 
B OIB @ 420' 
B OIB @ 430' 
B OIB @ 440' 
8 OlB @ 450' 
B OIB @ 460' 
B OIB @ 470  
B OIB @ 480' 
B 016 Q 490' 
6 016 @ 500' 

N. Side @ 410' 
N. Side @ 430' 
N. Side @ 450' 
N. Side @ 470' 
N. Side @ 490' 
S. Side @ 420 
S. Side @ 440' 
S. Side @ 460' 
S. Side @ 480' 
S. Side @ 500' 

7/6/2005 
71612005 
7/6/2005 
71612005 
71712005 
7/7/2005 
7/6/2005 
7/6/2005 
71612005 
7/6/2005 
7/6/2005 
71612005 
7/7/2005 
7/7/2005 
7/7/2005 
7/7/2005 
7/8/2005 
7/8/2005 
71812005 
7/8/2005 
7/8/2005 
71812005 
7/8/2005 
71812005 
71812005 
71812005 

Sample#. 60 

8210 
7920 
7680 
7760 
71 30 
681 0 
7260 
7700 
81 80 
7670 
7540 
7670 
7790 
7250 
6740 
7640 
7670 
7420 
7140 
651 0 
7350 
7890 
8000 
7670 
7360 
7340 

Max 11400 
Min 6510 

Average 9170 
SIDcv. 1751 140 

4990 
4820 
4270 
4200 
3970 
4040 
4190 
5030 
4310 
4850 
5460 
5760 
4460 
4280 
5040 
5160 
4560 
4290 
4020 
4290 
41 50 
4450 
4090 
4800 
4490 
4400 

Max 5790 
Min 3600 

Average. 4463 
SI Dev' 450 701 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Max 
Min 

Average 
SI Dov 

3.70E-02 
5.25E-02 
3.58E-02 

7.87E-02 
5.02E-02 

3.61E-02 
3.41 E-02 
4.46E-02 
3.35E-02 
3.16E-02 
3.93E-02 
2.87E-02 
3.76E-02 
3.71 E-02 
1.87E-02 
1.68E-02 
3.32E-02 
3.98E-02 
4.71E-02 
3.80E-02 
5.17E-02 
4.42E-02 
4.56E -02 
4.16E-02 
4.87E-02 
4.85E-02 

26 Max. 7076-02 
10 Min: 1.26E-02 
23 Average: 3.35E-02 

2.547 SI DCV: 1.21E-02 

ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
NO 
ND 

ND 

ND 
ND 
ND 
ND 
ND 

Walkover survey performed using a collimator. 
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Table 27 

Sample 
ID 

JN-2 Sanitation Line Section F Summary Table 
SECTION F (500 - 580') 

Collection Field Screen Walkover Scan* Dose Rates Cs-137 Content 
Location Date Result (cpm) (Results in cpm) (Results in pRlhr) (Results in pcilg) 

RL05-2446-2704 
RL05-2447-2705 
RL05-2448-2706 
RL05-2449-2707 
RL05-2452-2708 
RL05-2453-2709 
RL05-2454-2710 
RL05-2455-2711 
RL05-2456-2712 
RL05-2457-2713 
RL05-2458-2714 
RL05-2459-2715 
RL05-2460-2716 
RL05-2461-2717 
RL05-2462-2718 
RL05-2463-2719 
RL05-2464-2720 
RL05-2465-2721 
RL05-2466-2722 
RL05-2282-2567 
RL05-2285-2570 
RL05-2287-2572 
RL05-2295-2612 
RL05-2340-2624 
RL05-2351-2637 
RL05-2490-2734 
RL05-2491-2735 
RL05-2284-2569 
RL05-2286-2571 
RL05-2288-2573 
RL05-2306-2623 
RL05-2307-2625 

C @ 152 meters 
C Q 153 meters 
C @ 154 meters 
C @ 155 meters 
C Q 156 meters 
C @ 157 meters 
C @ 158 meters 
C @ 159 meters 
C @ 160 meters 
C @ 161 meters 
C @ 162 meten 
C @ 163 meters 
C @ 164 meters 
C @ 165 meters 
C @ 166 meters 
C @ 167 meters 
C @ 168 meters 
C @ 169 meters 
C @ 170 meters 

A 016 @ 510' 
A OIB @ 520' 
A OIB @ 530' 
A OIB @ 540' 
A 016 @ 550' 
A OIB @ 560' 
A OIB @ 570' 
A OIB @ 580' 
B OIB @ 510' 
B OIB @ 520' 
B 018 @ 530' 
B OIB @ 540' 
B 018 @ 550' 

711 212005 
7/1 U2OO5 
711 212005 
711212005 
711 212005 
711 212005 
711 212005 
711 212005 
711 212005 
711 212005 
711 2/2005 
711 212005 
711 212005 
711 212005 
711 212005 
711 212005 
711 212005 
711 212005 
711 212005 
71712005 
7/7/2005 
71712005 
71812005 
71812004 
7/8/2005 

711212005 
711 212005 
7/712005 
71712005 
7/7/20 0 5 
71812005 

711 2/2005 

11 200 
10700 
10600 
10600 
10600 
10900 
10400 
10400 
10300 
10500 
10500 
10400 
10600 
10700 
10600 
10500 
10700 
10600 
10900 
7040 
6550 
6760 
7540 
71 30 
6380 
10200 
10200 
7650 
8700 
7590 
8250 
6830 

4270 
4430 
51 40 
4040 
3860 
3950 
3920 
4200 
3560 
3660 
41 90 
3720 
4370 
3740 
3860 
3880 
3720 
3530 
3050 
4450 
4470 
4480 
3920 
4390 
2900 
51 50 
4080 
41 30 
3520 
3410 
3790 
3860 

15 
NIA 
NIA 
15 

NIA 
NIA 
16 

NIA 
NIA 
15 

NIA 
NIA 
16 

NIA 
NIA 
16 

NIA 
NIA 
15 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.38E-02 
3.56E-02 
4.94E-02 
5.19E-02 
5.23E-02 
3.37E-02 
5.73E-02 
4.60E-02 
1.32E-01 
4.84E-02 
4.25E-02 
3.96E-02 
4.52E-02 
3.30E-02 
5.41 E-02 
3.51 E-02 
5.13E-02 
3.74E-02 
3.30E-02 
1.7lE-02 
1.45E-02 
3.26E-02 
2.40E-02 
4.62E-02 
3.75E-02 
2.09E-02 
4.32E-01 
1.63E-02 
4.88E-02 
4.77E-02 
2.90E-02 
3.93E-02 

ND 
ND 
NO 
ND 

ND 
NO 
ND 
ND 

NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
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Table 27 
JN-2 Sanitation Line Section F Summary Table 

SECTION F (500 - 580') 

r Sample r 1 Collection I Field Screen I Walkover Scan' I Dose Rates I Cs-137 Content 1 
1 ID 1 Location [ Date I Result(cpm) I ( Results in cpm) I (Results in pRlhr) I (Results in pCilg) 1 

RL05-2487-2731 B 018 @ 560' 711 U2005 10600 3920 NIA 2.19E-02 ND 
RL05-2488-2732 
RL05-2489-2733 
RL05-2479-2723 
RL05-2481-2725 
RL05-2483-2727 
RL05-2485-2729 
RL05-2480-2724 
RL05-2482-2726 
RL05-2484-2728 
RL05-2486-2730 

B 018 @ 570 
B OIB @ 580' 

N. Side @ 510' 
N. Side @ 530' 
N. Side @ 550' 
N. Side @ 570' 
S. Side @ 520' 
S. Side @ 540' 
S. Side @ 560' 
S. Side @ 580' 

711 212005 
711 2/2005 
711 212005 
711 212005 
711 U2005 
711 212005 
711 2/2005 
711 U2005 
711 212005 
711 212005 

Sample # 44 

9790 
10300 
10600 
10700 
10100 
10000 
10600 
10200 
loo00 
9730 

Max. I 1200 
MW: 6380 

Average 9685 
SI Dew 1456.642 

2820 
3250 
3950 
3770 
4680 
4560 
4370 
3760 
3000 
3440 

M a x  5150 
Man. 2820 

Average 3945 
SI D e v  524659 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Max 16 
Min: 15 

Average, 15 
SIDW 0535 

1.57E-01 
2.09E-02 
1.97E-02 NO 
4.22E-02 
7.14E-02 
5.95E-02 
5.45E-02 
6.10E-02 

ND 
1.36E-02 ND 
Max. 4.32E-01 
Min: 1.36E-02 

Average. 5 1 9 5 0 2  

1.60E-02 

SI Dev. 6.44E-02 

Walkover survey performed using a collimalor 
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Sample 
ID Location 

RL05-2617-2866 
RL05-2618-2867 
RL05-2619-2868 
RL05-2620-2869 
RL05-2621-2870 
RL05-2622-2871 
RL05-2623-2872 
RL05-2682-2914 
RL05-2683-2915 
RL05-2608-2857 
RL05-2609-2858 
RL05-2612-2861 
RL05-2679-2911 
RL05-2610-2859 
RL05-2611-2860 
RL05-2613-2862 
RL05-2680-2912 
RL05-2614-2863 
RL05-2616-2865 
RL05-2615-2864 
RL05-2681-2913 

Collection Field Screen Walkover Scan* Dose Rates Cs-137 Content 
Date Resu I t (cpm) (Results in cpm) (Results in pRlhr) (Results in pCilg) 

C @ 171 meters 
C @ 172 meters 
C (@ 173 meters 
C @ 174 meters 
C @ 175 meters 
C @ 176 meters 
C Q 177 meters 
C (@ 178 meters 
C @ 179 meters 

A 018 @ 590' 
A 018 Q 600' 
A OIB Q 610' 
A OIB @ 620' 
B OIB Q 590' 
B OIB @ 600' 
B OIB @ 610' 
B 018 @ 620' 

W. Side @ 590' 
W. Side @ 610' 
E. Side Q 600' 
E. Side Q 620' 

711 512005 
711512005 
711 512005 
711 512005 
711512005 
711 512005 
711 512005 
712112005 
7121 12005 
711 512005 
711 512005 
711 512005 
712112005 
711 512005 
711 512005 
711 512005 
712112005 
711 512005 
711 512005 
711 512005 
712112005 

Sample# 21 

7970 
7960 
7800 
81 30 
7990 
7320 
7890 
6690 
6530 
8020 
7830 
7660 
6800 
7580 
7770 
7020 
6970 
7600 
7750 
7260 
681 0 

Max 8130 
Min 6530 

Average 7493 
St Dev 501 579 

3780 
3980 
3860 
4220 
4030 
3940 
4780 
4640 
4170 
3600 
3840 
4010 
4250 
4100 
5520 
4760 
4400 
41 80 
4310 
4300 
4440 

Max 5520 
Min 3600 

Average 4243 
SlDev 426794 

23 
20 
19 
17 
17 
17 
17 
13 
12 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Max 23 
M in 12 

Average 17 
SIDev 3 346 

4.71 E-02 
3.23E-02 
4.87E-02 9.80E-03 

9.30E-03 
1.09E-02 
1.08E-02 
2.53E-02 
4.87E-02 
4.55E-02 
4.14E-02 
4.1 5E-02 
3.30E-02 
4.47E-02 

4.59E-02 
4.61E-02 

5.285-02 

3.44E-02 
3.15E-02 
5.69E-02 
3.78E-02 
Max 569E-02 
Min 930E-03 

Average 3 59E-02 
St Dev 1 49E-02 

NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 

A Walkover survey performed using a collimalor 



Table 29 
JN-2 Sanitation Linc Trench O\wburdcn "A" Comparison Valuc 

Number 
AreaNolume of Data 

ID JN-2 Sanitary Line Points 

26 

27 

28 

29 

Overburden A 32 

F RL05-2351-2637 3.75E-02 

F RL05-2490-2734 2.09E-02 

F RL05-2491-2735 4.32 E-0 1 

G RL05-2608-2857 4.55E-02 

t95% (n-1) Value 
from Table 6-1 of 
NUREGKR-5849 

1.697 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

~ 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
I 

ND 

ND 
ND 

ND 
Final Characterization and Final Status Rcpon for the JN-2 Foundation Area and Sanitary Line Revision 2 
June 16,2006 



AreaNolume 
ID JN-2 Sanitary Line 

- Number Section Sample Number Cs-137 Result (pCi/g) 
30 G RL05-2609-2858 4.14E-02 ND 

31 G RL05-2612-286 1 4.15E-02 ND 

32 G RL05-2679-2911 3.30E-02 

Overburden A 

Number 
of Data 
Points 

32 

Comparison 

Equation 
u . - i - n  ,, - Value 1- 

Average 
5.50E-02 

Standard 
Deviation 

0.07 

Comparison 
Value 
0.08 

Modified 
Screening 

Criteria 
11 

Comparison 
< Criteria 

Yes 

t95% (n-1) Value 
from Table B-1 of 
NU R EG/C R -5849 

1.697 

Final Characterization and Final Status Report for the M-2 Foundation Area and Sanitary Line Revision 2 
Junc 16,2006 



Table 30 
JN-2 Sanitation Line Trench Overburden "13" Comparison Valuc 

AreaNolume 
ID JN-2 Sanitary Line 

Number of 
Data Points 

Overburden B 32 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

NO 

ND 

ND 

t95% (n-1) Value 
from Table 6-1 of 

5849 
NUREGICR- 

1.697 

Final Characteri-mion and Final Status Repon for the IN-2 Foundation Area and Sanitary Line 
lune 16.2006 

Revision 2 



AreaNolume 
ID JN-2 Sanitary Line 

Number 

29 

30 
31 

32 

Overburden B 

Section Sample Number Cs-137 Result (pCi/g) 

G RL05-2610-2859 4.47E-02 ND 

G RL05-2611-2860 5.28E-02 ND 
G RL05-2613-2862 4.59E-02 ND 

G RL05-2680-2912 4.61E-02 ND 

t95% (n-1) Value 
from Table 6-1 of 

Number of N UREGICR- 
Data Points 5849 

32 1.697 

.!i T Comparison 

Value 

pa = .T +I,-(,,',, - 
Screening & 

Average 
3.73E-02 

Standard 
Deviation 

0.02 

Comparison 
Value 
0.04 

Modified 
Screening 

Criteria 
11 

Comparison .Z 
Criteria 

Yes 

Final Characterization arid Final Status Rcporl I'or thc JN-2 Foundation Area and Sanirar) Lint2 

June 16.2006 
Revisioii Z 



Table 31 
Routine Plant Perimeter Sunvys 

Routine Plant Perimeter Surveys 

MarlApr 
Date 05 

Reference Survey 
# 

micro remlhr HPS # J-28473 J-28553 5-28588 
J-28613 J-28791 J-28936 

Readings in 103 5-28975 
micro remlhr. 7 

20 
30 
20 
30 
130 
10 
10 
10 
10 
10 
10 
30 
60 

33 
37 

Final Characterization and Final Status Repon for the hf-I Foundation Area and Sanitav Lint. 
June 16.2006 

Revision 1 
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