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1 .O Introduction 

This repon contains the tlnal status surveys (FSS) for the JN-1 B foundation esca\,ation 
locatcd at the Columbus Closure Project (CCP). 1425 State Route 142 East. N'est Jefferson. 
OH 43 162. Final status surveys urrc conducted according to the guidance prescnted in thc 
A Iuri i rid fu r  C 'onducr itig S i i r ~ q ~ s  i1i SiipporI of L icerise Terminnt io ti. N U REGK R- 5 8 49 
(NUREGKR-5849) (ORAU. 1992) and the Radiologicid Cl?~rrLtrcferi~trtioti tittd Find SINIUS 
Plot1 .for Riiiielle Colirrithirs l . ~ i  horutorics Decontm issioniiig Prq jeci, 1 Vest Jeffrrsoii Sire. DD - 
97-02 (Final Status Plan) (Battelle, 2000). The final status surveys \yere conducted in 
December of2005 and January of 2006 and performed under Work Instruction 2806 
(Closure Scrvices. 2004). 

The intent of this final status survey report is to provide a complete and unambiguous record 
of rhe radiological status of the .IN- 1 B foundation e.uca\-ation. SuiXcient information and 
data is provided to enable an indepcndent re-creation and cvaluatioii at some future datc of 
both the sunre!' activities and !he reported rcsults for the excavation. Infomiation in this 
report is also available in referenced teclmical basis docunients? fiiial status suney plans and 
procedures. and the Bcittelfe A~ft?n.torictl Ittstitule Coliinihics Oper~~iions, Decoitlmi.vionil1~ 
P I m ,  DII-93- 19 (BMI Deconimissioning Plan). and reporting and quality assurance 
procedures. 

To the extent practicable. this final status survey report is presented u i t h  minimal 
information incorporated by reference. This final status s u n s y  report has been generated 
following thc comprehensi\q annotated outline presented in Chaptcr 9 of NUREG-58-19 
(ORAU, 1992). 

1.1 Background 

On Apnl 16. 1943. BMJ. acting through what is no\\. its Battellc Columbus Operations 
(BCO). cntcred into Contract No. W-7405-ENG-92 with the Manhattan Engineering District 
to perform atotuic cnerg.  research and development (R&D) activitics. BCO performed 
nuclear materials research and devclopment at privatel>.-ouned facilities for the hianhattan 
Engineering District and its successor agencics - the Atomic Energy Commission (AEC). thc 
Energy Research and Developnient Agency (ERDA). and the Dcpartnient of Energ!. (DOE). 
Research and de\.elopnient continued untif I988 (Rattelle. 200Sa). 

The DCO facilities at the King Avcnue Site, Columbus. Ohio. and the West Jcffcrson North 
(WJN) and South (WJS) Sites, West Jefferson. Ohio. became partiall! radiologicall!- 
contaminated as a result of'the R&D activities. Dccontaniination of the King A\.rnue and 
N'JS Siles has been completed and activities continue at the WJN site. -1 he DOE, as thc 
successor to thc AEC and the Govenunent's earlier work. is thc agreed party n$th 
predominant liabilit). and rcsponsibjlitv for decontaniination and deconimissionins (D&D) of 
the BCO facilities (Battelle. 2003a). The Assistant Secretan- for Nuclear Energy of the DOE 
accepted the decontamination and decommissioning (D&D) of the %:JN into the DOE'S 
Surplus Facilities Management Program as a major pro-iect (DOE. 1986). The DOE is the 
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agcnc!. finding and managing the cleanup of the WJN (Battelle. 2003a). However, the site is 
not a DOE-oivned facility. 

BMI holds U S .  Nuclear Rcgiilatory Commission (NRC) liccnsc nunibcr SNM-7. 13M1 has 
continually operated and conducted D&D activities in full compliance \vith this NKC licensc. 
Decontamination and decommissioning activities under the NRC liccnsc have been planned 
and esecutcd according to the BMI Decommissioning Plan. Thc B M  I Deconlmissioning 
Plan li>r the WJN site does noi sen'e as a declaration to temiinatc SNM-7. but establishes the 
criteria for perl'orming D&D activities. The end goal ofthc BMI Decommissioning Plan is to 
reach unrestricted use conditions for the site (Battelle. 2003a). 

In 2003. the DOE contracted ECCBE2 Closure Smices.  L.1-C (Closurc Scrviccs) to 
complete the safe removal of the DO1 radioactive materials and contamination from thc 
WJN site. Rcmo\,al ol'radioacti\.e material \vi11 be to levels allo\ving future use ofthe site 
\i.ithout radiological restrictions as described in  thc BMI Decommissioning Plan. Closure 
Ser\*ices has conducted tlic cliaractcrization and the final stallis surveys or the JN-l  13 
foundation esca\aion demonstrating that the area is availablc for unrestricted release. 
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2.0 Site Description 

Created in 1984. the Battelle Columbus Deconiniissioning Prqject (RCLDP) is a remediation 
prqjcct that includes nine buildings at the King A\.enut: sitc and five at the U'JN sitc. The 
CCP is the successor of the BCIBP. The CCP consists of the decontamination and 
dsconlmissioning of the 1 1.7 acrc U'JN site. The filter bed arca and the connecting arcas 
enconipass 3.6 acres. Three fernier research facilities. Buildings JN- I .  JS-2. and JN-3. ha\.e 
been demolished. as \vel1 as Building JN-6. the guard house. Several outfalls. tiltcr bcds, and 
\ \ V I I S  located at thc site havc also been renicdiated. Figure I presetits a sitc map for thc 
cc P. 

2.1 Area Description 

As sh0Li.n in Figure 1. Building JN-I was located on the eastcm portion of the U'JK site. 
Building JY-1 B \vas the second addition to the JN-1 building and housed the I-ligh Energy 
Cell and a t'ud pool and transl'er canal. 'The fiicl pool and transfer canal \vas released fioni 
1 1  f k t  belots surf'acc ,orade to its base of50 fcct helots. surface gradc and is presented in a 
separate report. Figure 2 dctails ihe Building JN-1 €3 foundation excavation. T\so caisson 
\vclls used to denater the land area surrounding the fuel pool during rhc fuel pool 
construction are prcsent \vithin the Building JN-1 B foundation area and are includcd in this 
report. I'hc caisson wells arc 30 inch dianietcr and approximatel! 40 feet dccp. The caisson 
\\.ells remain at the site, Thc excavation of thc Building JN- 1 I3 foundation included removal 
of the building slab and footcrs. and all rain piping Isithin the footprint. Soils abo\sc release 
criteria were also cscavatcd. 'I'he excavation reached depths of approximatcly 20 f2ct belot<. 
surtice grade. 

T\vo classifications of areas are used in NUREG-5849 and arc tcmicd affected or 
unibffectcd. l'hesc classitications are defined as (NRC. 1992): 

Affected Areas: Areas h a t  ha\x potential radioactive contaniination (based on plant 
operating history) or knotvn radioactivc contamination (based on past or preliminary 
radiological suneillancc). This \t*ould normally include areas u.hcrc radioacti\x 
materials \\ere used and stored. \vhcre records indicate spills or other iinusual 
occurrctnccs that could havc rcsulted in spread of contamination. and where 
radioacti\,r materials \\ere buried. Areas immediately surrounding or adjaccnt to 
locations \\*here rnc1ioactii.c materials \vue uscd. stored. ot bwicd arc included in this 
classilication because of the potcntial for inadvertent spread of contamination. 

Unaffected Arcas: All areas not classilicd as alTcctc'd. 'l'hcse areas are no1 cxpccted 
to contain residual radioactiviq. based on kno\vledge of site histoq and prm'ious 
in formation. 

Thc Building JN-1 B foundation csca\*;ttion and the caisson \sells art' considered to be 
alkctcd. 
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3.0 Decommissioning Activities 

3.1 Decommissioning Objective 

The objeclivc of the final status suwq performcd on the Building JN-1 B foundation 
cscat'ation and thc caisson wells is IO statistically demonstrate that thc rcmcdjarion of the 
area \\*as succcssful and that the cscavatiori is free from residual rndioacti\*r: contamination 
niaking i t  suitable lor unrestricted release. Table 1 presents the surface rslciise crilcria as 
prcseiited in DD-93-02. Rev. 0. "Surfacc Release Criteria Technical Hasis Docurnsnt." 
(Bottelle. 1993A). Table 2 prcsctits lhc volumetric release critcia as prcsented in DD-93-03. 
Re\.. 0. "Volumetric Release Criteria Technical Basis Document for Hattsllc Columbus 
Laboratory Decommissioning Project" (Bottellc. 199313). 

FINAL Characterization and Filial SliiIuS Report for the JN- 1 B Foundation Excabation Rr\ision I 
June 16, 2006 Page 4 



4.0 Final Status Survey Procedures 

Planning and implementation of the final status survey of the excavation and the caisson 
\\tils adhered to the requirements of the Final Status S u n q  Plan (Battelle. 2000) and Work 
Instruction 2806 (CS, 200.1) 

4.1 Sampling Parameters 

I*.inal status soil samples of the Building JN-1 B foundation exca\.ation \vert obtained liom 
discrete locations \\.ithin each sum! grid. Survcy grids wcrc each ten by ten meters. Lvith 
cach grid divided into equal sized quadrants. Final status soil saniplcs \vex obtaincd troni 
cach of rhc grid quadrants. Analyses of samplcs bj. ganima spectroscopy \\'ere perfomled b!. 
the on-site Radioanalytical Laboratory (RAL). Scanning of the caisson \\.ells \vas perlbrmed 
in one-nietcr increments in the north. south, east. and \vestem quadrants of the pipes. Alpha 
and beta mcasurcnients as \vel1 as alpha only measursmcnls \vere taken in each ofthe 
quadrants of the pipcs. 

4.2 Major Contaminants Identified 

Thc charactcrization of the Building JN- 1 B foundation excavation soils identified Cesium- 
137 (Cs- 137) as the contaminant of concern. Other radioisotopes present include Cobalt-60 
(Co-60). Europium- 152 (Eu- 152). EU- 154. Americium-24 1 (Am-241 ), Stronlium-90 (Sr-90). 
and Plu~onium-238 (Pu-238) atid 239. Cs-137 is used as a surrogate for the other 
radioisotopes present in the soils as the Cs-137 activity is predominant o \ w  the othcr 
radionuclides and Cs- 137 possesses oiic of the lo\vcst cleanup criterion. 15 pC'i/g. 

Closure Scmiccs has consistently utilizcd Cs-I37 as an isotopic surrogate for determining 
relative concentrations for individual radionuclides contaniinants of concern (KCOC). 
Ik1atii.c isotopic concentrations for individual RCOC are detr--miincd using prcdetemiincd 
ratios of each isotope to Cs- 137. Isotopic ratios have been developcd (or the I3uildins JN- 1 
ltlisture and for the Filter Bed Area. The Building N-1 Mixture ratio \vas dcvcloped for 
\\aste shipping and was based primarily from samples collected within the JN-l  hot cells. 
The Filter Bed Area ratio \vas utilized !or the final status sumq ofall areas not associarcd 
\\ ith fi- 1 .  and sun-eyed for unrestricted released as of December. 2005. Thcsc areas were 
associated ivith the sanitation systems leading to and discharging into. and including. the 
tilter bed arca. The Building .IN-I and tlic Filter Bed Area ratios do not accuratcly rcllccl thc 
conditions of the subsurface foundation and back!*ard excavation of I3uilding JN-1. For this 
rcason. an area specific isotopic ratio \vas developed for thc remediation and linal status 
sun'eys ot'the Ruilcling JN-  I I'uundation and backyard arca. 

Table 3 presents thc isotopic activitj. concentrations of samples collected during the 
rcniediation of the Building .IN- 1 foundation, backj.ard. and the Bog Area. Kcmcdiation 
samples \sere collt.ctcd bctnvrn October and November of 2005. CS Characterization 
l'cchnicians collccted the saniples according to Procedures SC-SP-004.2. "Xlechanical 
Collection of Surfacc and Subsurface Soil Samples in Suppon of Site Charactcri7ation". 
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Saniple integrity protocol and data quality objectives \\'ere adhered to throughout the 
sainpling effort. Saniples were then screened and transferred to the Onsitc Radioandj-tical 
Laboram!. (KAL) for analysis. Initially, analysis \vas for gamnia emitting RCOC \vas 
perfornied according to procrdurc RL-TP-030. Re\. 5. "Gamma Spcctrometric Anal) sis of 
Laboratory Samplcs Using Canberra Procount'"" Soft\rare". 'rhc IXAI- pcrforrncd anal!.sis 
for Sr-90 according to procedure RL-TP-035, Rev. 4. "Strontium-90 Anal!*sis by kktraction 
Chromatograph." 

The a\.eragr, or niathematical mean, and the 95 pcrcent conlideiicc intcrval were calculated 
for the ratio of each RCOC to Cs-137. Average values \vere calculated usins fhr !dlo\ving 
mathematical equation (USDOC, 1966): 

1 "  .Y = - Ex, 
r = l  

iP1et-e: 
x 
n 
>ii = samplc value (i.e. ratio) 

mathematical niean 
number of samples 

- - 
- - 

'Ihc uppcr coiifidcnce inlen.al of the sample mathematical mcan  as calculated using the 
lolloniig matliematical equation (USDOC. 1966): 

S x, =.Y + 1 -  
J;; 

M'hcrc: 
Xll - - upper coniidence inten.al 
X 
I 
S 

mathematical mean 
percentile ofthe t distribution. u = 0.05. dl'= 1 1 - 1  

standard dei.iation 
n - - nunibcr of samples 

- - 
- - 
- - 

The lo\vcr confidence in tend  of the sample mathematical mean \vas calculatcd using the 
folloning mathematical equation (USDOC, 1966): 

S -y, = x - I -  
& 

U ' here : 
XI. - lo\ver confidence intewal - 

The conlidence intsn*al reports a range of values on either side of the inathematical mean. A 
signiticancc. lcvcl of u = 0.05 was used to set a confidence levcl. 'l'hc confidcncc I c \ ~ l  equals 
loo*( I -  u)%. or indicating a 95 percent confidence le\-el. This intcr\*al \+as sct to contain thc 
true il\.erage -95% of thc tiinc." The lower confidence interval \,aluc.  xi^. has bccn sclcctcd 
as the isotopic ratio value I'or  he Building IN-1 Foundation and Backyard area. The lower 
confiderice Ic\~cl \viis selected as the conservative representation of the radionuclide ratio to 
CS-137. 
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Activin. concentrations for final status survey samples collected for ths  Building JS- 1 
foundation and backyard have been calculated using the isotopic ratios as pressnted in Table 
3. 

Additional radioanai\tical sampling \vias performed in the Building JN- I R caisson \\dls. 
specifically for Sr-90 activity. Scrape samples \\ere obtained from the inside of thc east 
caisson well. Sample results of the scrapings. sample nunibcr KLOj-472 1. indicatc Cs-I37 
Ie\*els of 33.5 pCi/g and Sr-90 levels oT4.2 pCi/g. Using thcsc results. thc limits fbr miscd 
fission products \\.ere uscd lbr the surface contamination scans of the caisson \vclls. 

4.2.1 Guidelines Established 

T:ible 1 presents the surface contamination guidelines applied for the Building J N - l  I3 
caisson \veils. These criteria are provided by DOE Order 5100.5 "Radialion Protection of the 
Public and Environment," i t  hich reference Regulatory Guide 1.86. DOE Order 5400.5 does 
riol define thc release Icvcls I'or nuclides such as transuranics. Ra-226 and 'fh-230: ~hcrcfore 
thc CCP adopted the pidance of Regulaton Guide 1.86. RadioanalJtical sampling \vas 
pcrtormed in thc. Building JN-1 B caisson wells specifically for Sr-90. Sr-90 \vas drttccted at 
a lwei much lcss (approsimately 8 times) than Cs- 137. Given this. thc sun'e!' data from the 
caisson \\ells is cornparcd lo Tablr. 1 \dues for beta-gamma einitters (rndionuclidcs \\.it11 
decay modes other than alpha emission or spontancous fission) of 5.000 d p d l  OOcm' 
average and 15.000 dpm/lO0 cm' ma.imum. 

Tublc 2 prescnts the guidelines t'or residual radioactivity conccntraticms for soil and solid 
volumes as applied to the cscnvation. Criteria for residual radioacti\ ity concentrations in soil 
are defined in a number of references. DOE Order 5400.5. Section IV.a.2 pro\-ides generic 
guidelines for residual concentralions of Ra-226. Ra-228. Th-230. and Th-232. KRC 
Guidance has been recei\.cd by tlic CCP which contains soil radioactivity concentration 
pidelines for CO-60. Sr-90. Cs-137. Ra-226. and Ra-238. NRC guidance for soil 
radioacti\it)- concentration guidelines for natural. enriched and depletcd uranium are. also 
utilizcd. Tablc 2 compilcs soil residual radioacti\.ity conccntration guidelines to hc utili7cd 
by the CCP. Table 2 \dues h a w  bccn generated primarily froni the various refercncc 
technical documents and liom soil guidelines gencratcd from computcr pathu a! anal!.ses. 
Yu-241 is calculated by applying a ratio to sum of Pu-238 and Pu-239 (obtained from 
ORlGEN 2.1 derived \.alucs. Rattellc. 2002~). resulting in a Cs-137 to Pu-241 ratio of'2.8. 
Using the ratio from Table 3 and thc Cs-I37 to Pu-241 ratio of2.8. the sum of ratios of 
radionuclides \vi11 meet unit) at Cs-137 concentrations of7 .3  pCi/g. 

Exposure rates \\we compared to thc 5 microRocntgen per hour (pRihr) b oi'c nicm 
background limit listed in DD-97-02. Rcv. 0 (Battclle, 2000). Sun.r>. nieasurenienls arc 
those 1 -meter ilbo\*e the ground surface. The calculated mean background exposure rat< and 
the 95 percent contldencc intcwals used for the CCP open arca grounds is 8 = 2 pRhr.  
Compliance to the limit is inel \vlien thc exposure rate sun-q' is less thcn or cqual to the 
limits ofNUK1Xi-58-19. Initial coniplinnce scrrcning is met if  individual exposure rates arc 
less than or equal to 13 pRlhr. Further assessment of compliance allotvs for csposure rates to 
be aireraged of a 100 mz grid arsa to meet Ihe limit of less than or cql~al to 5 pR!hr above 
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background at 1 meter above [he ground surface. Additionally, esposure rates o \ w  any 
discrcst area may not exceed 5 pWhr above background levels. 

Data colleclcd from trench-like culverts located on Battelle propert! unassociatcd nith site 
operations indicatc a geometry effect. increasing the background cxposurc rates inside the 
trcnchss by 3 to 5 ItRhr. I'rencli cxposurc rate measiirernt'iits iiiiist bc Icss than o r  equal to 
18 p12;hr. Thc same compljance assessnicnt is applied to these rncastirenients as staled 
clbo\.c. 
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5.0 Equipment and Procedures 

5.1 Equipment 

Direct reading gas proportional sur\ q instrunients sensitive to alpha and beta radiation \vex 
uscd to monitor surfaces ibr rcsidual radioactive materials. Ludlum Model 4-3-20 gas 
proportional detectors \vith IZbcrline ESP-? mctcrs were used to scan caisson \vel1 surt'aces. 
1'-10 gas \vas supplied via a continuous ked to the detectors. Thin. llat platc thorium-330 
and technicium-99 (Tc-99) sources traccable to the National Institutc of Standards and 
'I'echnology (NIST) per requircnients of ANSI-N3?3a. "Radiation Protection Instrumentation 
Test and Calibration" \\'ere used to calibrate the gas proportional instruments for alpha and 
beta dctcction. respectively (ANSI. 1997). Tc-99 \vas used as thc calibration source i n  
accordancc with Section 4.2.2 of ANSI-N323A which states *'the Jctcctor shall be calibrated 
isith an energy that is less than or similar to beta energies in the field." (ANSI. 1997) The 
average bela energy of Tc-90 is 85 KeV, uith the average energies of Co-60. Cs-137. and Sr- 
90 being 95. 156. and 196 KcV. respectively. 

Sun-ey instruments sensitive to gamma radiation arc used to monitor cscaiation surtkcs for 
rcsidual radioacti\t materials. I.udlum Model 44- IO two-inch bj, ttvo-inch sodium iodidc 
detectors uith Eberlins ESP-? meters \\we used to scan the grounds and escuxtion. Ludlum 
Model 19 ssposure rate meters \vere uscd to obtain pRhr  measurements. 

Other instrumentation uscd in [he Onsite Radioanalytical Labora(ory (RAL)  lo support the 
iinal status s u r \ q  includes: 

A VMS based Canberra Procount data acquisition system i n  conjunction \\.ith high 
purity gernianium detcctors for gamma spectroscopy of soil samples. 
A 'I'cnnelec Model m 5  100 Simultaneous Alpha and Beta Gas Proportional Counter 
to count smear samplcs. 

a 

e 

5.2 Scanning Minimum Detectable Activities 

5.2.1 Structure Surface Scanning and Static Measurements 

Minimum detectable acti\.ities (MDAs) arc detcrniined utilizing the data collectcd for each 
surface niaterial. The folloiving equation is used to calculate the XIDA: 

tv hc rc : 

o h l g  = standard deviation of background \due = d%: 
Ef' = efficiency of dcrcctor 
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linir in minutes 

gconictry = 
activc probe area in cm’ 

100 

wide area sources was calculated assuming thc rad i oac I i VI soiircc 
rcmaincd undcr thc dctector approximately one minute. allowing the >IDA lor wide-area 
sourcc scan survcys to approach the MDA reported for a static survey. The beta hlDA [or a 
widc-arca beta source \vas calculated at 260 disintegrations per tiiitiiitc per 100 square 
centinictcrs ( d p d 1 0 0  cni’). The MDA Cor scans involving point sources ivc‘re calculated by 
evaluating the t ime a point source remained under the dctcction area. g i \ u  a \vorst-case 
brick background. A beta AIIIA of 1600 d p d l 0 0  crn’ \vas calculated for a point source 
conliguration during a scan sun’cy. The calculated MDAs for alpha scans for widc-arca and 
point sourccs arc 18.5 and 281 d p d 1 0 0  crn’. 

5.2.2 Open Grounds Scanning 

Scanning mcasurcnients \vex conducted according to SC-OP-004. Rev. 0.. Section 5.5, 
Direct S u n q  (Scanning). Scanning s u n ~ y s  \\.ere perfomled o i w  the cntirc surface of the 
affected grid at a distance ofL0.5 cm and a rate not to exceed 5 cm/scc. 

Scanning minimum dctcctablc concentrations (MDC,,,) is deteriiiincd to drmonslrate that 
the h4J)(.’,c:u1 is less than thc modificd Cs-I37 cleanup criteria. The MDC,,,,, is calculated 
utiliAng the methodology described i n  NUREG-1 507 and the background count rate and a 
default detector response to Cs-137 (NRC, 1998). The equation duriiig the \calhover s m  e ) s  
of thc CCP incorporates a d’ of 1.38 and a surveqor efficicncy of0.5. ’lhc anibicnt 
background in the arm \vas 13.000 counts per minute (cprn). The l’ollo\\.ing is thc calculation 
of [he ~ l I ~ C s , . , , ,  using an uti-shielded probe: 

b, - - ( 13.000 cpm) x (1 sec) x ( 1 111id60 S ~ C )  = 200 counts 

14 DC R - (1.38) s ( f i c o i t n l s  ) s (60 secllmin) = 1 170 cpni - 

1.83 pR/lu - MDER - - 1650 cpni /(900 cpm$R’hr) - 

= 7.OpC.i / g 1.83pRlhr 
1 . 3 0 7 9  lhr 

(5pC.i / g ) * - 14 DC ’j .. - 
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5.3 Procedures 

The Characterization Team was fornially trained and qualified tu applicable proccdurcs prior 
to the initiation of the characterization and final status surveys. Documentation of training is 
maintained by CCP Project Rccords. 

’llic folloiving plans and proccdurtts were utilized for ihc sun.sys: 

[ID-93- 19. Rei,. 5 Decommissioning Plan, Battelle hlemorial Institute Columbus 
Operations 

DD-97-01. Rcv. 0 Radiological Characterization and Final Status Plan for M’LDI’ West 
Jeftcrsoii Site 

SC’-OP-002. Rev. 0 FaciliLy Post-Decontaniinatioti Final Status Sun-ey for Ihsclinc Arcas 
SC-SP-004.2. Rev. 3 h.lanui\l and Mechanical Collection of Surfacc and Subsurface Soil 

Saniplcs i n  Support of Site Characterization 
HP-OP-100, Re\*. 4 Opcration and Calibration of the Ehcrlinr: Modcl ESP-: Survey Jtcter 
1’1-2806 Excavation and Trench Sampling and S u n q . s  
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6.0 Survey Findings 

Alpha and Beta (dpndl00 cm’) Alpha only (dpm/IOO cm’) 
1 

U‘ell Average RCiIlge Average Range 
East Caisson 2070 ‘ 710 to 4550 23 -32 to 84 
West Caisson 3170 87 to 9440 5 , -59 to 85 

6.1 Exposure Rate Surveys 

The calculated mean background exposure rate and thc 95 pcrcmt cnnfidcncc intervals used 
for thc CCP grounds are 8 f 2 p M r .  Tahlc 4 presents the sunmar>. of all sampling and 
sur\.eys for each area within the JN- 1 B foundation excavation. The exposure ratc readings 
for the excavation are presented in Figure 3. The esposure rate readings ~ \ ~ c t ~ ~  iiidi\.idualI>. 
compared to the mean background value of 8 f 2 pRhr in demonstrate compliancc \vith the 
5 pR hr above background release criterion (grounds csposurc ratc s u n e \ ~ s  niust bc less h i  

or equal 13 LiRhr to be compliant. \vhile less than or equal to 18 pR’hr for trsnches). The 
one mctcr measurements in the escavation indicated an a\wayc of 7.3 pR,?iI. The niininium 
measurenienl in the excawlion was 5 pR/hr and the maximum measurement \\as 13, pRJhr. 

6.2 Scanning Measurements 

Scanning nieasurenients \\‘ore performed uith a tivo inch by tbvo inch sodium iodide detector 
in accordance \villi section 6.3. I of DD-97-02 (Rattelle. 2000). Measurements iierc 
pcrformed for ths  entire esca\.ation of the foundation of JN-I B. 

The decision level i.alue (DLV) !‘or the scanning of open grounds and trenchcs is set at 
18.374 cpni for final status surveys at the CCP. The DLV is the m a n  background plus thc 
MD.4 of thc scanning instriunents. Scanning sur\re\’s of an area that cscecd the DLV require 
additional radiological nieasuromcnts. DD-97-02 requires that soil samples be collccted at 
tach locarion bvherc the DLV is cscceded (Battclle. 2000). 

Scanning nieasurcments of the excavation \rere less than the DLV of 18.274 cpm for open - ground surlbces. Figure -I presents the results of the scanning suney of thc cscavation. 
Table 1 compiles the scanning suneys with other FSS data. 

Scaiining of the Building JN- I 13 caisson wells \vas perl‘omied usins a pas flow proportional 
counter. The counter \vas attachcd to a metal pole to facilitate the survey of the acccssible 
portion of the \\.ells. The follou.ing tablc summarizes the results. 

T\vo locations present \vithin thc \vest caisson esceeded the 5000 dpm/lOO ctn’ a\xragr limit 
for miscd fission products. but \vex belo\v the 15.000 dpm’100 cm2 niasinium limit. I‘hc 
first location is at the north side at a depth of four meters. with a valuc of 94-10 dpm/100 cm’. 
’The second location is at the east side at a depth of five meters. \vith a value of 8740 
dpni/lOO cni2. 
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I-Iach elevatcd measurement \\.as avcragcd o \ w  a one square meter (in') area, as required by 
Note 3 of Table 1. Note 3 states that "nieasureinents of averagc contamination should not hc 
averaged ol'cr an area of more than 1 m2.'. Static measurements taken abo\v. beloiv. and to 
thc sides of each elevatcd locations Lvere ai:erayed over a 1 m2. Average static nieasurcnients 
art. 3454 dpnd100 cm2 for the lirst location and 4224 d p d 1 0 0  a n 2  for the second. Both 
averaged static nicasuremcnls are below the average niised fission surlhce contamination 
limit of 5000 d p d 1 0 0  cm2. Figures 5 and 6 present the results of the suney and the 
calculation of the averaged static ~tica~uteiiieiit~. 

Standard 

(pCi/q) 
Nurnbcr of Average Deviation Range (pCi/g) Samples (pCilg) Locarion 

46 0.66 0.86 -0.0 I to 5.54 JN-I B 
Foundarion 

6.3 Excavation Sampling 

Mod iiied 
Screening 

Crilcria ( pC i 'g) 

7.3 

Table 4 presents the rcportcd analytical rcsults for Cs-137 in each final status su r \q -  soil 
samplc for thc Building JN- 1 I3 foundation exca\*ation. Figure 7 presents thc sampling 
locations and thc Cs-137 results for each location. Using the ratio of Cs-137 to other 
radionuclides. low concentrations of Cs- 137 indicate even loiver concentrations of other 
ganinia emitting radionuclidcs of concern. As such. gamma emitting radionuclides of 
concern. other than Cs- 137. are less than corrcsponding Minimum Dctccrablc Activiq, 
(JIDA).  Tahle 5 presents the typical MDAs for tlic gamma-emitting radionuclidcs of 
concern. 

Compliance 10 the cleanup criteria presented in Table 2 is demonstrated through a "fraction 
ol'liniit." Scction 4.2.1 discusses the application of the "fraction of Iiniit.'. 

Whcn soil sample results begin to approach detccted Cs- 137 le\.els above 4 pCi/g. CS applies 
a "fraction ol'limit" calculation to \veri@ the original assumptions. No samplcs lvithin the 
Duilding JX-I B loundation escavation possesscd Cs-137 values abovc 4 pCi/g. 

l l 2  following is a summary tablc of thc Cs-137 results for thc cntirc area: 
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7.0 Conclusions 

The charactcrimtion and final status survey results denionstrate that the radiological endpoint 
criteria objectives of the NRC-approved Decommissioning Plan havc bccn met for the 
excai*ation addressed by this effort. (Battolle. 2003) The scanning melisurcnients for alpha + 
beta and alpha and the smear sun’cy results obtained from the caisson ivells are reported as 
concentrations less than those listed in Table 1. Reponed anal!-tical results tor media 
samples ohtaincd from the Building JN-I B foundation excavation arc below the residual 
radioactii-ity concentrations for soil and solid volunies as presented in  Table 2. The final 
status sun cy performed on tlic Duilding JN-1 B f’oundation excavation statisticall\ 
demonstrates that the remediation of (lie area was successful and that the excavation is fr tx  
from residual radioactive contaniination making thc area suitable for unrcstrictcd release. 

FINAL Charactrrizalion and Final Statiis Rcport for the JN- 1 B Foundation Excavation 
June 16. 2006 

Revision I 
Page 14 



-- 

8.0 References 

Battellc. 2003a. "Decommissioning Plan for the Battelle hkniorial Institute Columbus 
Operations," DD-93-19. 

Ihttellt.. 2003~. U;aste Characterization. Classification. and Shipping Support Technical 
Basis Document. Rev. 5 lor BCLDP West Jefferson Facility, November 2003. Isotopic 
mixture for Pu-241 is calculatcd using the values obtained from the ORIGEKZ. 1 -derived 
data \dues  presented in the tcchnical basis document. 

Hattellc. 2000. "Radiological Characterization and Final Status S u n q -  Plan for Battells 
Columbus Laboratory Deconimissioning Project West Jef!?rson Sitc." IN>-97-02. 

Ranclle. 1 W3A. "Surfacc Relcase Criteria Technical Hasis Ilocumcnt." [ID-93-02. 
Rt.\kion 0. April 1993. 

Battellc. 1993B. "Volunictric Release Criteria Tcchnical Basis Document for 13attellc 
Colunihus Laboratories Decommissioning Project." DD-93-03. Revision 0. April 1993. 

EC'CBE2 C'losurc Sen-ices, 1.I.C (Closure Seniccs, 2004). Work Instruction 2806. 
Esca\ation and Trench Sam~line. and Survey. 

LIS. Department of Commerce (USDOC) (U.S. Bureau of Standards). 1966. Elemental 
Statistics Halidhook Number 0 I .  

U.S. Department of Energ!. (DOE). 1990. Finding of Ko Significant Impact. 
Decontamination and Decommissioning of the Battelle Coluinhus Laboratories in 
Columbus and N'est Jefferson. Ohio. 

1-S. Department of Energy (DOE). 1986. May 29. 1986 nicrnorandum. Voight to 
Vaughan. approved by Vaughan. June IO, 1986. 

U.S. Nuclear Regulatoq- Commission (NRC). 1998. "hlinimum Dctcctable Concentrations 
With Typical Radiation Survey Instruments for Various Contaminants and Field 
Conditions" NUKEG-1 507. 

Oak Ridge Associated Uni\.ersities (ORAU). 1992. "Manual for Conducting Radiological 
Sun.eys in Suppon of License Termination. Draft Report for Comment" SUREGKR- 
5849,0R~\U-92/Cj7. prepared for the Nuclear Regulator?. Commission by thc 
Enviroiuncntal S u n q  and Asscssmcnt Program. Energ~/Eii\.ironmclltal S)*slenis I>ivision. 
OR.4U. 1992. 

FRJAI. Chnraclerization and Final Status Rcpon lor the JN- I B Foundation Escnvalion 
Junc 16.2006 

Rcvision I 
Page 15 



Figures 

FINAL Characterization and Final Status Report for the IN-l B Foiindation Excavation 
June 16.2006 

Revision I 











East Well 65 
1 meter 

2 meters 

3 meters 

4 meleis 

5 meters 

ESP-2: 91494 
43-20: 92324 
Cal Date: 12-29-05 
ablrg: 13cpm 
o*pbkg: 200cpm 
oeffciency 22.14% 
0.0 efficiency: 27.45% 

Figure 5 
Building JK-I B East Caisson \\ 'dl Sun.ey 

JN-1 East Caisson Well 

lorth 

l m  1350 

2m 930 

3m 3500 

4m 2680 

5m 1960 

6m 1130 

East 

3850 

4550 

3530 

2690 

1040 

1090 

south 

710 

1770 

2320 

2510 

1870 

970 

Wesl lo*ir 

1 I20 47 

2420 1.8 

2230 51 

2510 9 5  

1480 27 

1560 i e  

a rdndlWm2L; 

€as1 

4 

53 

3.6 

7.7 

-32 

1 1  

FINAL Characterization and Final Status Repofl for the JN-I B Foundation Excavation 
June 16. 2006 

south 

84 

8.1 

44 

1.8 

0.5 

21 

Wesl 

1 1  

70 

4.5  

0.5 

30 

66 

Revision I 



West Well 

1 meter 

2 meters 

3 meters 

l m  

2m 

3m 

Figure 6 
Building .IN- 1 U West Caisson Well Sumcy 

JN-1 West Caisson Well 

North 

870 

87 

560 

4 melers 4m 9440 

Sm 3210 

6m 1640 

ESP-2 91494 
43-20. 92324 
Cd. Date. 12-29.05 
abkg l3cpm 
o g  bkg: 240 cpm 
a effioency. 22.14% 
a+@ effiaency 27 45% 

m + B  ldDm1100rm’l: 

East Soulh W e 1  North 

580 590 3460 -52 

320 2100 1170 -59 

870 1000 320 -59 

1870 2360 2190 34 

8740 4950 2050 45 

2350 630 680 0 

3454 mnmoocm’ 

u ~drm1100tm?l: 

Easl South West 

85 0 23 

54 0 4.5 

7.7 0 0 

4.5 1.4 30 

-25 1 .8 0.5 

6 8  17 0 

FINAL Characterization and Final Status Repon for the JN-I B Foundation Escatation 
June 16, 2006 

Revision I 





Tables 

FTNAL Characterization and Final Status Report for the .IN-l B Foundation Escavarion 
June 16.2006 

Revision I 



Table 1 
Surfwe Contamination Guidclincs for I3CLI)P 

~ 

Ratlionirclidrs "I 

Allowable Toral Residual Sirrfiicc Contiimiiiatioii 
(dpni/100 CIII')'" 

Transuranics. I - 125. I - 129. Ra-226. Ac-127. 
Average '"" hla~irirrrni "" Rerrwr.ablc ''''I 

Rescrvcd Hcscrvctl Hcscrved 

''I \'hers surface contamination by both alpha-and beta-gamma-emitting radionuclides exists. the 
limits established for alpha-and beta-gamma-emitting radionuclides should apply indspcndcnily. 

Ra-228. Th-228. Th-230. Pa-23 1 
Th-Natural. Sr-90, 1 - 126. 1 - 13 I ,  I - 133, , Ka- 
223, Ra-231. U-231, Th-232 
U-Natural, U-235. U-238. and associakd decay 

product, alpha eniitters 
Beta-gamma cmitters (radionuclides with deca) 
modes other than alpha emission or 
spontaneous fission) e\cept Sr-90 and others 
noits abote. '" 

c 

( I OO)* (300)' (20)' 
I .ooo 3,000 200 

5,000 15.000 I .ooo 
5 000 I5.000 1 .ooo 

(31 Measurenicnts of average contamination should nor be averaged over an ilrc'a ol'niore than lrn' 
For objects ol'less surf'acc area, the average should be derived for each such object. 

The average and maximum dose rates associated with surfacc contamination rcsulting from beta- 
gamma eniitters should not excced 0.2 m r a d b  and 1.0 mrad'hr.. respectively. at 1 cin. 

(41 

'5' The ma\iniuni contamination level applies to an area of nor more than IO0 cni'. 

The amount of rcrno\ablc material per 100 cm'of surface area should be determined b) iriping and 
area of that size itith dry filter or soft absorbent paper. applying moderate pressure. and measuring 
the amount of radioactibc material on the wiping an appropriate instrumcnt of Lno\tn efficiency. 
H'hen renio\able contamination on objects of surface area less than IO0 cni' is determined. the 
activity per unit area should be based on the actual area and the entire surface should bc wiped. It is 
not necessaq to use ti  iping techniques to measure rcmot able contamination Ievcls if direct scan 
surveys indicate that the total residual surface coniamination Ie\els are \\ ithin the limits for 
removable contamination. 

") 

'7) This cat ego^ of radionuclides includes mixed fission products, including the Sr-90 \vhich has been 
sepnraied lioni the other fission products or mkures  where the Sr-90 hns bccn cnrichcd. 
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Table 2 
BCLDP GUIDELINES FOR RESJDUAI. 

R.4DIOACTIVITY CONCENTRATIONS FOR SOIL .4ND SOLID VOLUhIES 

Raclionuclide'"' 

Natural Uranium 
Enriched Uranium 
Depleted Uranium 

King .i\\.enuc West Jel'hson 
Concentration Conccntration 

( pCi/y)' ') ( pCi/g)'" 
10"' na'" 
30"' 30'" 
;jm 3s'" 

Ac-227 
Am-24 1 
Am-243 
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Rebisiori 1 

19 19 
na"' 30'J' 

na 30(J' 



Rad ionuclide'a' 

Ra-226 (0-15 cm ol'soil) 
Ra-326 (> 15 cm of soil) 
Ra-228 
Ru- 1 06 

King Avenuc West JefCerson 
Concentration Conccntration 

(pCi/g)'h' (pCi/g) 
512.3) na 
15'2.3) na 
5'2-3' ;la 
na I80 

(b) 

Table 2 Notes and References 
Notes: 

Sb-I 25 
Sm-151 
Sr-90 
l'h-228 
Th-230 
Th-232 

a. Activib concentrations above natural backgound concentrations. Where more than one 
radionuclide is present, fhs sum of the ratios ofthc individual radionuclide concentrations IO their 
respective concentration limits shall not escced 1. 

na 118 
na 6.700 

5'2' 511) 

29 na 
5(3) na 
jt3 na 

b. Concentrations for which no specific reference is cited have been derived from RESRAD 
calculations and arc 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 site. 

d. Difference in tritium activit). concentrations are due to the difftrence in  depths of the w'ater tables 
al two sites. The water table depth at King Avenuc i s  deeper than that at West Jefferson. 

References: 

I. Options 1 and 2 of the Hranch 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 
Decommissioning (License No. SNM-7)" dated April 17. 1992. to Harley L. Toy. License 
Coordinator and Manager. Nuclear Sciences, Baltelle Memorial Institute from J.W.N. Hickey. C h i d  
Fuel CycIc Safety Branch. Division of Industrial and kledical Nuclear Safet)., Oficc of Nuclear 
llilaterial Safety and Safeguards. 

3.  DOE Order 5400.5. "Radiaiion Protection of the Public and thc Environment" 

4. NRC Policy and Guidance Dircctive FC8j-23. "Termination of Byproduct. Source. and Spccial 
Nuclear Material Licenses". 
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Collection 1 Walkover Scan 1 Exposure Rate 1 Cs-137 Content 1 
1 ID 1 Location I Date 1 (Resultsin cpm) I ( Results in pR/hr) I ( Results in pCi/g) I 

RL05-0099-4538 Grid 1-037 NW 1 /6/2006 11900 10 0.44 
RL06-0100-4539 Grid 1-037 NE 1 /6/2006 10800 10 0.10 
RL05-4223-3954 Grid 1-037 SW 12/19/2005 14000 10 3.26 
RL05-4222-3953 Grid 1-037 SE 12/19/2005 14000 5 0.38 
RL06-0101-4540 Grid 1-038 NW 1 /6/2006 10900 10 0.35 
RL05-4224-3955 Grid 1-038 NE 12/19/2005 12000 10 3.51 
RL06-0102-4541 Grid 1-038 SW 1 /6/2006 9800 6 0.04 
RL06-0103-4542 Grid 1-038 SE 1 /6/2006 10700 6 0.1 1 
RL06-01044543 Grid 1-039 NW 1/6/2006 11900 10 0.07 
RL06-0230-4675 Grid 1-039 NE 1/10/2006 12700 10 0.19 
RL06-0105-4544 Grid 1-039 SW 1 /6/2006 10900 6 0.61 
RL06-0106-4545 Grid 1-039 SE 1 /6/2006 12500 6 -0.01 
RL06-0107-4546 Grid 1-040 NW 1 /4/2006 16500 10 1.04 
RL06-0235-4694 Grid 1-040 NE 1 / I  112006 14000 10 0.18 
RL06-0236-4695 Grid 1-040 SW 1/11/2006 14000 12 1.39 
RL06-0108-4547 Grid 1-040 SE 1 /4/2006 12000 10 0.00 
RL06-0231-4676 Grid 1-041 NW 1 / I  012006 13000 10 0.08 

0.77 RL06-0109-4548 Grid 1-041 NE 1 /4/2006 10900 10 
RL06-0110-4549 Grid 1-041 SW 1 /4/2006 15400 10 0.23 
RC06-01 11-4550 Grid 1-04 1 SE 1 /6/2006 I 1400 
RL06-0112-4551 Grid 1-052 NW- 12/19/2005 13000 5 0.61 

- .  

10 -~ -0.01 __ ~- - 

- RL06-0113-4552 Grid 1-052 NE 1 /6/2006 12100 6 1.33 - 

RL06-0114-4553 Grid 1-052 SW 12/19/2005 10900 8 1.12 

Kcvision I 



Sample Collection Walkover Scan 
ID Location Date (Results in cpm) 

FINAL. Characterization and Final SIilIIIS I(cporl Ibr h c  JN- I I3 Foundation Excavation 

Juiic IO. 2006 

Exposure Rates Cs-137 Content 
(Results in pR/hr) (Results in pCi/g) 
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Titble S 
MDA of Gamma-Emitting Radionuclides of Concern 

CS- 13 7 MDA CO-60 MI)A ELI-151 M D A  Eu- 1 54 M O A  Am-241 MDA 
(pCW (pCi /g)  (pcilg) (pC ik.) (pCi/g) 

0.024 +I- 0.0 13 0.012 4- 0.0 I2 0.067 +I- 0.030 0.055 -1- 0.039 0.45 I +'- 0.20 - 

FlNAL'Charactrriration and Final Status Repon for thc JN- I B Foundation Escavation 

June 16.2006 
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