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1 .O Introduction 

This report contains the filial status survcys (FSS) for the JN-2 Sanitation Linc Scction A. 
located at the Columbus Closure Project (CCP). 1425 State Route 1-12 Ifast. C\'cst Jefferson. 
OH 43 162. Filial status sur\.eys \\*ere conducted according to the guidance presented in thc 
.\ 1miiiliI.for. Coiidircriiig Siirr~ej*.~ iii  Siippori of License Teritiiiiutioti. N 1.i E G / C  R-58-19 
(NI KEWCR-5849) (ORAU, 1992) and the Rcrdiiok)giccil C'~~nr.cic.rrr.i.crriari a i i t l  I.i'ritrl .Ytcirii.v 

I'ltitr.fiw Btr~telle C'oliritibirs 1.abor.otor.ii.s Dec.oniinis.vioniiiK Prqjwr.  l l i ~ s r  Jejji'rsoii Sire. DD- 
07-02 (Final Status Plan) (Battellc. 2000). The final status sun eys were conducted in 
November ol' 2005 and perl'omicd under Work Instruction 2806 (Closure Scwices. 200.1). 

_ -  
I lie intcnt of this final status sur\'cy report is to provide a complcte and unambiguous record 
of the radiological status of the JN-2 sanitary line section A escavation. Sufticient 
infomiation and data is providcd to enable an iridepcndent re-creiltion and e\raluation at wine 
future date of both the survq- activities and thc reported results for the cscavations. 
I n  fornixtion in  this report is also available in refkrenced technical basis documents. linal 
status survey plans and procedures. and the Battelle .\fenwr-ial lrisiitirte ('oliudm~ 
Opwrr io i is ,  I)~'cornnii.~.rioni/7~ P h ,  DD-93- 1 9 ( BMI Decommissioning Plan ). and rcponing 
and qualit!. assurancc procedures. 

To the cstenl practicable. this Iinal status sunvy rcport is presented ivi th  mininial 
inforniation incorporated by reference. This final slatus sun-cy rcport has bccn gcncratcd 
Ibllo\ving thc comprehensive. annotated outlinc prescnted in Chapter 9 ol'NUREG-5849 
(ORAU. 1992). 

7.1 Background 

On April 16. 14-13. BMI. acting through what is now its Battclle Columbus Operations 
(I3COj. entcrcd into Contract No. W-7405-ENG-92 nith thc illanhattan Enginwring District 
to pertorm atomic energy research and de\-elopment (R&D) activities. BCO performed 
nuclear materials research and dcvelopnient at privately-o\\ned Iacilitics for the Manhattan 
Enginecring District and its successor agencics - the Atomic Energy Commission (AEC). thc 
Energy Research and De\vlopnicnt Agency (ERDA). and the Dcpartiiient of' Energy (DOE). 
Research and dc\elopment continued until 1988 (Battclle. 2003a). 

The BC'O facilities at the King Avenue Site, Colunibus. Ohio. and thc b,*est Jcllkrson North 
(N ' JN)  and South (WJS) Sites. West Jefferson. Ohio. became partially radiologicall!. 
contaminated as a result ol'thc R&D activities. Dccontaniinarioii of thc King .A\*cnue and 
WJS Sites has been coniplcted and activities continue at the WJN site. The DOE. as the 
siicccssor to thc AEC and the Government's earlier tvork. is the agreed party with 
predominant liabilit!. and responsibility for dccontamination and decoinmissioning (L)&L)) of 
the BC'O facilities (Uattellc. 2003a). Thc Assistant Secretary for Nuclcar Energy of'the DOE 
acceptcd the decontamination and deconmissioninp (DBr 11) 01' dit: U'JK into the DOE'S 
Surplus I-acilities hlanagcnicnt Program as a niajor project (DOE. 1986). Thc DOE is thc 
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agency funding and managing thc cleanup of the WJN (Battells, 2003a). Ho\ve\.er. the site is 
not a DOE-ou.ncd facilih. 

HMI holds U.S. Nuclear Regtilatory Commission (NKC)  license numbcr SNM-7. RM I has 
continually operated and conducccd D&D activities in  f d l  compliance. n.ith this NRC license. 
The Bhll 1)ccommissioning Plan for the N" site docs not serve as a declaration to 
tcrrninatc SAM-7. but establish the criteria for performing D&D acti\ itics. The end goal of 
the Bhll Dccomrnissioning Plan is to reach unrestrictcd use conditions for the site (Battdle. 
2003 a). 

- -  1 he DOE has contracted ECC&E2 Closure Services. L1.C (Closure Scrviccs) to safcl: 
remo\-e DOE radioactive materials and contamination from the WJN silc. Removal of 
radioactivc niatcrial u.i l l  be IO Icvcls allo\ving future use of the site \vithoul radiological 
restrictions iis described in thc RMI Deconunissioning Plan. Closure Scnixs has conducted 
thc characterization and the final status surveys of the JN-2 sanitation line section A 
excavation. tlcnionstrating that thc arcas is available for unrestricted rcleasc. 
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2.0 Site Description 

Created in 1984. the Battellc Columbus Decommissioning Project (BCLDP) is a renicdiation 
project that includes nine buildings at the King Avcnue site and f i \ ~  at the M'JK site. 'I'he 
CCP is the successor of the BCLDP. The U'JN site has  one petmancnt structure (Well 
I-Iousc). Three former research facilities. JN-I. JN-2. and JN-3 haw been deniolislied as \\vll 
as JX-6. the guard house. Sweral outfalls. filter bcds. and \\-ells arc also located at the site. 
The JN-2 sanitary line connected buildings JN-2 and JN-3 to the sanitary lilter bcds. Figure 
1 presents a site map for the CCP. 

2.1 Area Description 

.4s stionn in Figure I .  the JN-2 sanitation line extended from the south side of .fN-I for 
roughl!- 20 metcrs. then veerins to the northwest for roughl! 40 metcrs. Tlic sanitation linc 
\vas then intercepted by a manway. From the rnan\\.a>., the sanitation line cstendcd to the 
south \vhcrc i t  connected outside JN- IC .  A sccond "dog Icg section oftliis linc connccted 
bct\ccen JN-2 and JX-3. Section A of thc IN-2 sanitation linc connected to K- 1 C. Other 
sections of the JN-2 sanitation linc are presentcd i n  a separate Final Status Siirw!' Rcport. 
Section A sanitation linc piping mid associated soils \\ere remo\xd and disposcd of as lo\\ 
level waste. See Figure 2. 

.. 

T\vo classilkations of areas are ttsed in NURliG-5849 and arc ternicd affccted or 
unaffected. 'I'hcse classitications are defined as (NRC. 1992): 

Affected Arei1S: Arcas that have potential radioactive contaniination (based on plant 
operating histop!) or hicnvn radioactive contarnination (based on past or prelitiiinary 
radiological sundlance) .  This \vould normally includc areas u-hcre radioacti1.c 
materials \\ere used and stored. \\here records indicate spills or othet unusual 
occurrences that could have resultcd in spread of contaniination, and \\-here 
radioacti\.e materials \\\-ere buried. Areas immediately surrounding or ad.iacent to 
locations \\,here radioactive materials \\'ere used. stored. or buried are included in this 
classification becausc of the potential for inadvertent spread of contamination. 

I'naffccted Areas: All arcas not classified as aflkcted. These areas arc not cspectcd 
to contain residual radioactiviv. based on kno\vledge of site history and prc\.ious 
in form at i on. 

Thc base of the JN-2 sanitalion line section A esca\.ation trench is considcred to be al'fectcd. 
The sscavation trench sidewalls are considcred to be unatrectcd. 
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3.0 Decommissioning Activities 

3.1 Decommissioning Objective 

Thc objective ofthe filial sratiis sun-ejq perfomled on the JN-2 sanitation linc section A 
csca\.ation trench is to statistically demonstrate that the rcmedintion of the area \\as 
successful and that the exmations are fret: from residual radioacti\,c contamination that 
ivould riot make it  suitable for unrestricted rclease. The escavation is dctcmiined to bc free 
of residual radi0actii.e contamination \vhen remaining soil contamination Ie\.els are belo\\ 
those presented in DD-93-03. Rei.  0. **Volumetric Release Criteria Tcchnicd Basis 
Document for Battelle Columbus Laborator? Decommissioning Project" (Rattellc. 1993.4). 
Table 1 prescnts the \ulumctric release criteria as presented in DD-93-03. Rei.. 0. 
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4.0 Final Status Survey Procedures 

l’laruiing and implc.nientatio~i of thc final status sur\ cy ofthe escavations adhered to tlie 
requirements of the Final Status Plan (Battslle. 2000) and W’ork Instruction 2806 (CS. 2004) 

4.1 Sampiing Parameters 

Final status samples of the JN-2 sanitation line section A trench were taken bj. dii,iding ihe 
trench into sections and collecting samples from the o\*erburden. trench side \+AIS. and the 
trench base in accordance u.i th WI-2806. See Figure 3. Anal!.scs of samples by gamnia 
spectroscopy \\-ere performed by tlie on-site Radioanal!tical I.ahorator\* ( R . 4 1 ~ .  

4.2 Major Contaminants ldentified 

The characterization of tlie JN2 sanitation line exca\.ation identilied Cesium (Cs- 137) as the 
primary radiological contaminant of conccrn (KCOC). Other KCOCs included Cobalt-60 
(Co-60). Europium- 152 (Eu- 152) and Eu-15-1. Americium-9-41 (Am-24 I ) .  Strontium-90 (Sr- 
90): Plutonium-233 (Pu-238). and l’u-239. Cs-137 is used as a surrogate for the other KCOC’ 
presciit in the soils as i t  typically accounts for 64 percent of the total isotopic activih. 
Further. the releasc criteria set for Cs-I37 is considered consenativc Ibr thc 
decommissioning activities. Thc surrogate relationship of Cs- 137 to other KCOC‘s \\as 
calculated using data presented in Table 2. Table 2 presents the isotopic quantity and 
acti\.ity concentrations of samples collected froni the filter bed arca by BJ11 from hlarch 
through September 2000. Thcse data are nor associated \\ ith the excavation of thc J;L’2 
sanitation line excavation. Average actiivities for thc inultiple saniplcs were calculatsd lbr 
each RCOC prior to setting the ratios against Cs-137. I For each RCOC. the average m i v i t y  
concentration \-\‘as set as a ratio against tlic average Cs-137 acti\it> concentration as obtained 
from prc.\-ious actions at the filter beds. Cs-137 activity ratios for each RCOC utilized 10 
calculate the RCOCs for the .IN2 sanitation line are presented at the loner portion of Table 2. 

4.2.1 Guidelines Established 

‘Tiible 1 presents the guidelincs for residual radioactivity concentrations for soil and solid 
\alumcs as applied to the excavation. Criteria for residual radioacti\.ity conccntrarions i n  soil 
arc delincd in DD-93-03. Dol i  Order 5400.5. Section IV.a.2 provides generic guidelines for 
residual concentrations oi Radium-226 (Ra-226), Ra-228. Thoriuni-230 (Th-230). and Th- 
232. KRC Guidance bas been received by the CCP ivhich contains soil radioactivity 
concentration guidelincs for Co-60, Sr-90. (3-137. Rri-226. and Ra-228. NRC guidance I’or 
soil radioactivity concentration guidclines for natural. enriched. and depleted uranium are 
also utilized. Table 1 compiles soil residual radioacti\.ity concentration guidelines to bc 

‘ Battellc. Rodiologicttl Staliis of t th idoiwd Fiher Bed Presrtrrurioii, h~:~,\ \ \ \ . \r .cl i io.doe.co~i-cp seb.. 
Posted 7 I5’2003. Presentation provided by DOE to the CCP website. Pagc titled “Kadioaclive In\cntor\. of 
the Abandoned North Filter Beds & Limit Fractions“ contains sampling data obraincd from March through 
Scptenibcr 1000 from [he filter beds. Average Cs- I37 ratios were utilized to calcula~e the activity 
ConcentraIions of the isotopes of concern. 
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utilized by the CCP. Table I i.alues 1iai.e been generated prin.raril!f from the various 
reference technical documents and from soil guidclines generated from computer pathu.ay 
analyses. Pu-24 1 is calculated by applying a ratio to sum of Pu-238 and Pu-239 (obtained 
lioiii ORIGEN 2.1 dcri\*cd values, Battellc, 2003~).  resulting in a Cs- I37 to Pu-34 1 ratio of 
2.8. Using the ratios from Table 2 and the Cs-I37 to Pu-241 ratio of2.8. the sum of ratios of 
radionuclides will meet unity at Cs-I37 concentrations of 1 1 pCi/g. This proi.idcs nioditisd 
scrcening critcria. for Cs- 137. of 1 1 pCi/g. 

Esposurc rates n t r e  compared to thc 5 p R h  above mcan background limit listed in DD-97- 
02. Rex.. 0. Thc calculated mean background esposure raw and the 95 percent conliciencc 
intenAs used for the CCP grounds are 8 f 2 pWhr. Data collected from trench-likc culverts 
locatcd on nattclle property unassociatcd uith site operations indicate it geometq effect. 
increasing thc background esposurc rates inside the trenches hj. 3 to 5 pIUhr. 
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5.0 Equipment and Procedures 

5. f Equipment 

Sun.e: instruments sensitivc to gamma radiation are used to monitor csca\.ation surfaces for 
residual radioactive materials. Ludluni Model 44-1 0 nvo-inch by !\vo-inch sodium iodide 
detectors u-ith Eberline ESP-2 meters were uscd to scan the excavations. Ludluni hlodcl 19 
cxposurc rate mctcrs \\'ere uscd to obtain microRocntgen per hour nieasurenients. 

Other instrumentation used in thc Onsite Radioanal>-tical I.aboratory (R4I.) lo support the 
linal status s u n q  includos: 

A VblS based Canberra Procount data acquisition sj'steni in conjunclion \\-it11 high 
purity gcmianiuni detectors for gamma spectroscopy of soil samplcs. 
A Tennelec Model L M  100 Simultaneous Alpha and Beta Gas Proportional Counter 
to count smear saniples 

0 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum detectable concentrations (MDC,,,) is detsnuincd to dciiionstratc that 
thc klDC',,;,,, is less than the tnodified Cs-I37 scrccning criteria. The MDC,,,, is calculatcd 
utilizing the mcthodology dcscribed in NUREG-1 507 and the background count rate a d  a 
default detector response to Cs-137 (NRC, 1998). Thc equation during thc tsiilko\w surveys 
of the CUI' incorporates a d' ol' 1.38 and a surveyor cfticiency of0.5. The ambient 
hackground in the area \vas I6.000 counts per minute (cpm). This hackground is detcrmined 
using an un-shicldcd probe. 'I'hs following is the calculation of tlic MDCscm using an un- 
shielded probe: 

b, - - (16.000 cpni) s ( 1 sec) s ( I mid60 sec) = 267 counts 

h1DCR - - (1 .38)  s (JE) x (60 sec/lniin) = 1353 cpm 

MDER - - 19 13 cpn1/(900 cpm/pR.'hr) L - 2.13 pR,'hr 
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5.3 Procedures 

Ihtt Characterization Team was formall? trained and quali ticd io applicable proccdurcs prior 
to the initiation of the characterization and final status suwsys. Documentation of training is 
maintained by CCP Project Records. 

The l'ollo\vinp plans and procedures \vere utilized for the suncys: 
lm-93- 19. Rev. 5 Decommissioning Plan. Baltelle Memorial Institutc Columbus 

Operations 
DD-97-02. Re\,. 0 Radiological Characterization and Final Status Plan for BCLDP West 

Jefferson Site 
SC-OP-002, Rev. 0 Facility Post-Decontamination Final Status Suncy for Baselinc Areas 
SC-SP-004.2. Ket.. 3 hlanual and Mechanical Collection of Surface and Subsurface Soil 

Samplcs i n  Support of Site Characterization 
1-IP-OP-100. R w .  4 Operation and Calibration of the Eberlinc blodcl ESP-? Survey Metcr 
Wl-2 806 E,sca\'ation and Trcnch Sampling m d  Sun21 s 
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6.0 Survey Findings 

6.1 Exposure Rate Surveys 

The calculatcd mean background esposurc ratc and thc 95 pcrcciit conlidcncc inten-als used 
for the C'CP grounds are 8 f 2 iiR/hr. The esposure ratc readings for ttic excaiwion arc 
presented in Table 3. A map ofthe ofthe survey locations is presented as Figurc 3. The 
exposure rate readings \ v m  individually compared to thc mean background \.aliic o f 8  * 2 
pR'Jir i n  demonstrate compliance n i t h  the 5 pR /hr above background release criterion. 
Grounds ssposure rate suneys must be less than or equal to1 3 pwhr to he compliant: 
trenches must be less than or equal to 18 pWhr. The one meter mcasiircmcnts i n  the 
sanitation linc trench iiidicatcd an alwage of 10.4 uR/hr. Thc minimuni measurcrnent in the 
sanitation line trench \\.as 8 ult'llr and the maximum mcasurenient \vas I I uRlhr. 

6.2 Scanning Measurements 

Scanning of the JN-2 sanitation line section A cscaiaion trench \tas perfornied using a tn.0 
inch h!. tivo inch sodium iodidc detector. Scanning nieasurenients did not exceed the Decision 
Level Value (111-V) of 18.374 cpni for soil \\-alkover scans. Scanning results for these areas are 
presented in Titble 3. A map ol'tlie of the survey locations is prcsented as Figurc 3. 

6.3 Excavation Sampling 

The JN-2 sanitation linc section A excavation trench \vas sunreycd and sampled in 
accordance n i t h  U'I-2806 Lvhich included sampling of trench side \\.ails and the trench 
bottom. CS-I 37 samplc results are provided in  Table 3. 

Cesium- 137 is utilized as a surrogate for determining conipliancc to the cleanup criteria 
presented in 'l*itble 1. The CC'I' has consistentl). utilized Cs- I37 as a surrogate for other 
radionuclides of concern as it is the predominate radionuclide present throughout the sitc and 
the buildings. Additionally. c's-137 eshihits thc lo\vest cleanup criteria of 15 pCi/g. The 
calculation of the Cs-137 surrogate valuc is pertbrnwd utilizing sample results ohtained prior 
to renicdiation ofthe area in qucstion. Table 2 presents the results ofthe prc-rcmcdiation 
samples of tlic lilter bed and arc not associated with the N 2  sanitation line exca\.ation. This 
ratio has been used in past technical basis docunirnts \\-hich have been re\.ie\\ed and 
appro\.cd by h c  SRC and licensee. 

Compliance to the cleanup critcria presented in Table 1 is demonstrated through a "lraction 
of limit." The total quantiv and activity concentrations arc calculatcd using the averagc 
isotopic ratios ofradionuclides IO Cs-I37 as obtained for the filtcr beds. \vith thc cscsption of 
Plutonium (Pu)-241 (Battcllc. 2003b). Pu-241 is calculated b\. appl>,ing a ratio to sum of Pu- 
238 and Pu-239 (obtained from ORIGEN 2.1 derived values. Battcllc. 2003~).  resulting in a 
Cs-137 to Pu-241 ratio o f 2 . 8 .  See Tablc 2. Results for cobalt-60. Cs-137. strontium-90. 
europiuni-152 and 154. Pu-239. 2-10 and 241. and americium-241 are compared to the 
respective release criteria and a "fraction of limir" calculated. The "fraction ol' l imi t "  is 

Final Characterixalion and Final Status Kepon for the JN-2 Sanitation Line Scclion A Revision 1 
June 16.2006 P;ge 9 



determined bj- summing the ratios of each isotopic concentration to the respecti\,e release 
limit. The sum of ratios must be less than one to meet sample rclcasc criteria. Utilizing thc 
average ratios from the filter beds. Cs-137 is the predoniinate radionuclide and is used to 
quickly e\*aluate radioanal>-tical results. \villi a modified scrcening criteria of I 1 pCi/g. 

cs-137 cs-137 cs- I37 

(pCi/g) (PC i/g 1 (pCi/g) Criteria (pCi/g) 

cs- l 3  Comparison Modi lied 
Value Screening 

Number Cs-I37 Standard 

Deliat ion Samples (pCi/g) 
Locatio ti O f  Average Range 

Sanitation 
Line Trench 
Base Section 

12 
Sanitation 

Line Trench 
Sidenalls 

, Secrion A 

1 5  0.03 0.07 0.06 1 1  -0.01 to 
0.25 

5 0.08 0.10 0.16 1 1  -0.002 to 
0.24 

M'hen soil sample results begin to approach detected Cs-137 levels above 4 pCi/g. CS applies a 
"fraction of limit" calculation to verify the original assumptions. Additionally. when Cs- 137 
le\vels begin to approach the modified clean-up criteria of 1 1 pCi/g. CS &pically conducts 
further remediation as an administrati\.e conser\*atisni. The "fraction of limit" for the JN-2 
sanitation line trench base and sidewalls was not calculated due to the lo\\ concentrations of Cs- 
137 in respect to the modified screening criteria since the masimum soil samplc activity for the 
sanitary line is 0.25 pCi/g. The follo\ving is a sununaq table of the Cs-I37 results for this area: 

Statistical analyses \\.ere perl'ornled on the sample data in accordance u-ith Section 6.4.3 of DD- 
97-03. Re\.. 0. Statistical analysis was pcrformed according to NUREGKR-5849. $8.5,  
\vherein the EPA has recotiiniendcd applying the calculated value of pa. relati\re to a guideline 
value. at a desired Ic\cl of confidence. The value of pa is compared to the guideline value: if 
the p,, is less than the guideline. the area nicets the guideline at a 95% confidencc Ic\.cl. fhis in 
tiini means that the probability is less than 5% that the p a ,  will pass thc test, \\hen the true 
niean actii-ity level excecds the guideline value. The calculated pIL- for Cs-137 of0.06 pCi/g. 
and 0.16 pCi/g, \vas less than the modified screening criteria of I 1 pCi/g. .An csample of the 
comparison value is presented as Table 4. 

6.4 Overburden Sampling 

Samples uerc taken from the excavation overburden in accordance \vith Section 6.4.3 of DD- 
97-02, Rev. 0. A summar). table ofthe Cs-I37 results in relation IO the samplc location is 
presented as Tablc 5 .  The only man-made radionuclide dctcctsd was Cs- 137. The follo\\ing 
is a summary Table of the Cs- 137 results. 

Final Characterization and Final Status Rrpon for the JN-1 Sanitation Line Section A 
June 16.2006 

Retision I 
Page 10 



‘ Location Number Cs-137 C‘s-I37 CS- 137 cs- 137 
of Average Standard Range Corn pariso 11 

Samples (pCi/g) Deviation (pCi/g) Value 
( pC i/g) (pC’i/s) 

cs-  137 
Modified 
Screening 

C‘ri tcria 

Statistical anulysss \ v u e  perlimicd on 1hc overburden sample data in accordancc with in thc 
same nianner as Section 6.3 of this document. The calculation of (he Cs-137 coniparison 
\ d u e .  0.26 pCi/g. \vas less than tlic modified screening criteria of I 1  pCj/g. Thc calculation 
is presented as Table 6 .  

Ot-erburden 
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(pCi’g) I 
6 0.10 0.19 -0.003 - 0.48 0.26 I I  
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7.0 Conclusions 

'I-hc characterization and linal status sumey results denionstratc that the radiological endpoint 
criteria objccti\.es of thc NRC-approved Decommissioning Plan have been met for the 
excavation addressed by this effort. (Battellc, 2003 ) Keponcd analytical results for media 
saniples obtained from the excavation are belo\\. the residual radioacti\itj. concentrations for 
soil and solid volumes as presented in Table 1. 

Remaining soil contamination levels arc below those presented in DD-93-03. Rcv. 0. 
"Volunictric Rcloase Critcria Tcchnical Basis Docunicnt for Rattellc Columbus Laboratory 
Decommissioning Project'' (Battclle: 1993). The decommissioning objecti\,tl has been 
satisfied, The h a 1  status s u n q  performed 011 the JN-2 sanitation linc section A statistically 
demonstralcs that the remediation of the area was succcssful and that the escaj-ations arc licc 
from residual radioacti\*e contamination making them suitable for unrcstrictcd release. 
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Table 1 
BCLDP Guidelines for Residual Radioactivitv Concciitrations For Soil And Solid Volumes 

Final Charactcrir.ation and Final Status Report for the M-I Saniration Line Section A 
June 16.1006 

Kcvision I 



King Avenue U'cst Jefferson 
Concentration Concentration 

Radionucl ide'a) ( pCi/gfb' ( pc i/gf 
Ra-226 ( > I  5 cm of soil) 1 s2>) na 
Ra-228 jcz.3' na 

Ru- 106 na 180 
Sb- 125 na 118 
Sm-151 na 6.700 

- 
j " 1  

Th-228 
Th-230 
Th-232 

Table 1 Notes and Kcfcrences 
Notes: 

29 na 
na 5'3 1 

na j i 3 )  

a. Activity concentrations abovc natural background concentrations. Where more than one 
radionuclide is present. thc sum or the ratios of the individual radionuclide concentrations to their 
respective concentration l imi ts  shall not esceed I .  

b. Conccnirations for which 110 spccilic referencc i s  cited h a w  been derived lion1 RESRAD 
calculn1ioiis and are the morc restrictive values calciila~cd for soil depositiorr a1 a depth of 3 - meters. 

c. Indicaies that this radionuclidc i s  not espected to be found at the indicaled site. 

d. Difference in tritium activity concentrations are due to the difference in depths o f  the ivater tables 
at two sites. The water table depth at King Avenue is deeper than that at U'CSI Jefferson. 

Refcrences: 

1 .  Options I and 2 o f  the Branch l'cchnical Position. "Disposal or Onsite Storilgc ol'l 'horium or 
Uranium \Vastes from Past Operations" (-16 FR 5206 I .  October 23, I98 1 ). 

2. NRC Memorandum. "Acceptablc Cleanup Criteria and Practices for Decontamination and 
Decommissioning (License No. SNA1-7)" dated Apr i l  17. 1992. to Harlc'y L. lo!. License 
Coordiniitor and M a n a p ,  Nuclear Sciences. Banelle Mcmorial Innitutc t?om J.W.N. Hickey. Chief, 
Fucl CycIc Safctj Branch. IXvision or Industrial and Mcdical Nuclear Satkty, O f i c c  of Nuclear 
hlatcrial Safety and Safeguards. 

3. DOE Order 5100.5. "Radiation Protection of the Public and thc Environment". 

4. NRC Policy and Guidance Directive FC83-23. "Termination of Bjproduct. Source. and Special 
Nuclcar Matcrial Licenses". 
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Table 4 
JN-2 Sanitation Linc Trench "Sidctvall" Comparison Value 

A reaNol ume 
ID 

t95% (n-1) 
Value from 

Number Table B-1 of 
of Data NUREGICR- 
Points 5849 

JN-2 Section 
A Trench Sidewa I I s 5 2.015 

CS-1 37 
Result 

1 RL05-4073-3862 0.063 
2 RL05-4074-3863 0.240 
3 RL05-4075-3864 0.072 
4 RL05-4076-3865 -0.002 
5 RL05-4077-3866 0.009 

Sample Number ( PC ih3 1 

Comparison s, 
JF; P,, = + 1 , - ' 8 ,J f  - Value 

Equation 

Average 
0.08 

Standard 
Deviation 

0.10 
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Comparison 
Value 
0.16 

Modified 
Screening 

Criteria 
11 

Comparison < 
Criteria 

Yes 

Rcvision I 



Table 5 
JN-2 Sanitation Line Scctioii A 0iwhurdc.n Sampling Sunuiiaq, 

Sample ID Date (Results in pCilg) 

RL05-4167-3931 11/14/2005 -3.249 E-0 3 

RL05-4168-3932 11/14/2005 1.780E-02 
RL05-4169-3933 11/14/2005 6.658E-02 
RL05-4170-3934 11/14/2005 4.810E-01 

RL05-4 17 1-3935 11/14/2005 -3.426E-03 

. RL054172-3936 11/14/2005 6.870E-02 

I Collection I Cs-I37 Content I 
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Table 6 
JK-2 Sanitation Line Section A Ovcrburden Coniparison Valuc Calculation 

AreaNolume 
ID 

JN-2 Section 
A Trench Overburden 

Cs-137 Result 
Sample Number (PCW 

1 RL05-4 167-393 1 -3.249E-03 
2 RL05-4168-3932 1.780E-02 
3 RL05-4169-3933 6.658E-02 
4 RL05-4170-3934 4.81 OE-01 
5 RL05-4171-3935 -3.426E-03 
6 RLO5-4 172-3936 6.870E-02 

67 I pa = -T + (,-o ,,,, - & 
Comparison 

Value 
Equation 

Average 
0.1045675 

Standard 
Deviation 

0.19 

195% (n-1) 
Value from 

Number Table B-1 of 
of Data NUREGlCR- 
Points 5849 

6 2.015 
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Comparison 
Value 
0.26 

Modified 
Screening 

Criteria 
11 

Comparison c 
Criteria 
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