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1.0 Introduction 

This report contains thc tinal status surveys (FSS) ofthc east scction ofthe JN-3 Cooling 
Waste Sewer (Of’s) line Ibniierly located at thc Columbus Closure I’rqjcct (CCP). 1425 
Plain City/GcorgesviIlt: Road State Route 142 East, %‘est JclTerson. 01 I 43 162. Final 
status S L I T V L J ~ S  \vex conductcd according to t l ie guidance presented in tlie Jhiiml ji7r 
Cotidw/itig .S’trtwj ;F irt .Stpp~*t qf license Trrniinutiot 1. NUREG/CR-5 849 (NU REG/CR- 
5 839) and the Rtidiologictrl C’harvicrei-i_-ofion mid F i t i d  S r c r r r u  i’ltiii.fi)r Btirrcllc. 
Colirnihiu Ltihor-t1roric.s D e c o i i i n i i . ~ . ~ i ~ ~ i i ~ ~ ~  Project, Wesr Jt$irsoit Sirc. DD-97-02 (Final 
Status Plan) (Battelle. 2000a). The final status s u r \ ~ \ * s  were conductcd betwen 
December 2005 and January of 2006. and performed according to N’ork lnstruction 2806 
(Closure Scn*ices. 2004). 

The intent of this final status s u n q  repon is to provide a coniplctc record ofthe 
radiological status follmviny the excavation and removal of the cast section of the JN-3 
C U 3  line. Suflicient infomiation and data is protided to enable an independcnt re- 
creation and evaluation at some future date of both the s u n ~ y  actititics and the reported 
results for thc cscavation. Infomintion in this report is also available in  rdcrcnced 
technical basis documents. final status sunfey plans and procedures. and thc B ~ i t ~ e l l c  
,\,lerrtoritrl l~i.sririrre Co1irrrihir.s Oprrutions, Decur,tnii.ssioriiri~ P I w  DD-93- 19 (HM1 
Dccommissioning Plan). and reporting and quality assurance procedures. 

To tlic cstcnt practicablc. this final status s u n q  report is prcsciitcd nitti miuimal 
information incorporated by rcference. This final status survcy report has bccn gcncratcd 
follo\\,ing thc outline presentcd in Chapter 9 of NUREG-58-19 (ORAU. 1992). 

1.1 Background 

On April 16. 1943. Battellc Mcmorial Institute (Bh4I). acting through \\.hat is now its 
Battellc Columbus Opcrations (BCO). entered into Contract No. \‘-7405-I;NG-92 \vith 
the Manhattan Engineering District to perform atomic energy rcscarch and dcvclopnicnt 
(R&D) acti\*ities. BCO pcrfonncd nuclear materials research and dc\dopnicnt at 
privatcly-o\vned facilities for tlie hianhattan Engineering District and its successor 
agencies - the Atomic Energy Commission (AEC). the Energy Research and 
Ds\dopmsnt Agency (ERDA). and the Department of Energy (DOI:). Research and 
development continued until I988 (Battelle. 2003). 

The BCO facilities \$‘ere located at the King At’enue Sitc in Columbus. Ohio. and the 
Wcst Jcffcrson North ( b * J N )  and South (WJS) Sites. in West Jefferson. Ohio. The 
facilities bccanie partiall). radiologically contaniinated as a result o1‘ the R%D activities. 
Decontamination of the King Avciiue Sites has been completed and rcnicdial activities 
1iai.c bccn completed at thc WJN site. Tlie DOE, as Ihe successor to tlic AEC and the 
Govenimenr’s earlier ivork, i s  thc agreed party ivith predoininaiit liahilitl. and 
responsibility for decontamination and decomniissioning (D&D) o l  thc BCO I‘acilitics 
(Uattellc. 2003). The Assistant Secretan for Nuclear Energy ol’tlic 1)OE accepted the 
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D&D of the WJN into the DOE'S Surplus Facilities Management Program as a major 
projcct (DOE. 1986). The DOE is the agency funding and managing the cleanup of thc 
U'JN (Battelle. 2003). llowever. the site is not a DOE-onmd facility. 

BMI holds US. Nuclear Regulator) Commission WRC) license number SNM-7. BMI 
has continually operated and conducted DgLD activities in  full compliance with this NRC 
license, The BblJ Decomniissioning Plan for the M'JN site does not senre as a 
declaration to terminate SNM-7. but establishes the criteria for performing II&D 
activities. The end goal of thc BMI Decommissioning Plan is to reach unrestricted use 
conditions for the site (Battelle. 2003). 

Thc DOE has contracted ECC&E2 Closure Senices. LLC (Closure Services) to safely 
remove DOE radioactive materials and contaniination from the WJN site. Rcmo\.al of 
radioactive material tvas to levels allowing future use of the site ivithout radiological 
restrictions as described in the BMI Decornnlissioning Plan. Closurc Scniccs has 
conducted characterization and final status sun eys of the excavation of the east section 
of the former JN-3 CWS line to demonstrate that die area is a\*ailable Cor unrestricted 
release for the radioisotopes covered in this report. 
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2.0 Site Description 

Creatcd in 1984. the Ilattelle Columbus Decommissioning Pro-jtct (BCLDI’) is a 
rernediation project that includcs nine buildings at the King Avcnue site and fivc at the 
U-esl Jcfferson Site. In 2003. the DOE changed the name of the BCLDP to thc 
Columbus Closure Project (CCP). The CCP provides final closure of the remaining 
D&L) activities at the WJN sitc. The WJN site had live perniancnt structures. including 
thc nuclear research thcilities Buildings a- 1. JN-2. JN-3. the security opcrations 
Building R\;-6. and the Well House. The N’ell I Iousc is the only remaining pcnnanent 
structure at the site associated with the CCP. Sc\tral outfalls. filter beds. and nells have 
remain at the site. 

2.1 Area Description 

The east section ofthc Cb’S line \vas connected to the former Building JN-3 cooling 
ton’sr. The line then ran to an outfall that eventually discharged along the eastern cdgs of 
the site. Figure 1 details the overall layout oftlic sitc. Figure 2 slio\vs the location of the 
east section of the former CN’S line as highlightcd in yello\v. Figure 3 delails the global 
positioning satellite (GPS) locations of the east section of thc csca\.ation. 
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3.0 Decommissioning Activities 

3.7 Decommissioning Objective 

The objective of the final status sur\.ey prefomied on the east section of the Iormer CWS 
line \vas to statistically demonstrate that the remediation of the area \vas successful and 
that the cscai.ation is suitable for unrestricted release. The escavation is determined to 
be suitable tbr unrestricted rcleasc Lvhen remaining soil contamination levcls are below 
those presentcd in  DD-93-03, Rev. 0, 'Volunictric Rclease Criteria 1't.chnicrrl Basis 
Document for Battelle Columbus Laboratory Decommissioning Project" (Rattelle. 
1993a). Tablc 1 presents the \polumctric release criteria as presented in  DD-93-03. Rev. 
0. Unrestricted rclcase criteria for scanning and exposure rate sun'cys are discussed in 
subsequent scctions of this report. 

3.2 Characterization and Remediation Activities 

In .4ugust 2000. HMI obtained iws i t i t  measurements of the interior of the CU'S line for 
portions of the WJN site. Science 8: Engineering Associates. Inc. pcrformed the in-sitit 
sun.ey under contract to BMI. Measurenients from the sumey indicated the presence of 
internal contamination ab0F.e the rcsidual surfacc contamination limits for unrestricted 
release. Bascd upon the preliminary in\,estigatioii. thc entire CU'S linc t i a s  slated for 
removal and disposcd as low Ie\v l  \\ask. 

Closure Scnkes  initiated the filial excavation and removal of the CQ'S line in late 
December 2005 and completed the excavation the ivcck of January 13, 2006. 

Cesium-1 37 (Cs- 137) has bccri h i n d  to be the primary RCOC [or escat ations perfomicd 
associated with the remedialion 01' Building JN-3. thc origination poiiit of thc CU'S line. 
This condilion has been consistently encountered throughout the exmation and 
remediation of the entire M'JN site. Specificall\*. Cs- 137 is consistciitly found at 
concentrations ranging from 15 to 78.9 times higher than thal of Americium-241 (Ani- 
241). This is due to Cs-137 being a major fission product. \\,hilt! Ani-241 is generatcd at 
a much lesser rate. 

Rcvicw indicated that activity concentrations of Ani-24 I cscccdccI those of Cs- 137. This 
occurred along the section of ~ h c  CU'S line escaiation that ran pardlcl to the fence linc 
of Building JN-4. The ratio of C's-137 to Pun-241 ranged from 6.31.:-3 to 8.2 E-3- 
contrary to the ratio consistently cncountersd throughout the iI'JN site ranging from 15 to 
78.9. The ratios and restricted area of the Ani-241 concentrations suggests that the 
residual radioactive contamination in the east section of the Cb'S line escavation is not 
associated u i th  material originaring from the Building JN-3 cooling to\vcr or Lvith 
historical operations uniquely associated with Buildings JN-I. 3, or 3. Thc unique ratios 
would suggest that the Ani-24 I is  associaled \s.ith JN-4. the fornicr Plutonium facility 
decommissioned and released in [he earlj. 1980's. 
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This report lbcuscs on the nixed fission product contamination uniquely associated u-ith 
Buildings JN-I.  2. and 3.  Specifically. the intent of the design and implcnientation of the 
characterization and tinal status suney \\'a5 to release the area as cstablishcd for all other 
locations at tlic WJN site. RattelIc performed additional charactcrizution of the area 
surrounding the east section of the JN-3 Cooliiig Waste I.inc to dctcrmine if Am-241 and 
plutonium arc present and will prepare a separate report. 

Tu.0 classifications of areas are used in NUREG-5849 and arc termed affected or 
unaffected. These classifications are defined as (NRC. 1992): 

Affected Areas: Areas that ha\*e potential radioactitv contamination (bascd on 
plant operatins histo7) or knoun radioactive contamination (based on past or 
prcliminq. radiological sun~eillancc). This \\.auld nonnally include areas ishere 
radioactive materials \vcre used and stored. \\here records indicate spills or other 
unusual occurrences that could have resulted in spread o f  contamination. and 
Lvhc'rc radioacti1.c ~natcrials ivere buried. Areas immediately surrounding or 
adjacent to locations where radioactive materials \vert: used. stored. or buried arc 
included in this classification because of the potential for inad\.crtcnt spread of 
con tam i nation. 

linafftctcd Areas: A11 areas not classified as affected. Kcsidud radioacti\.e 
contamination i s  not expected in thesc areas based on knotshigc ol'site histop 
and previous i 11 forniat ion. 

The escavation of the east section of the fornier C\i'S line \vas conductcd in both affected 
and unaffected areas according to the above definition. The base ot'thc csca\.alion 
immcdiatcly underlying the sanitary line was classified as affected. The sidc\valls of the 
excavation ucrc classi ticd as unaffected. 

E.uca\.ation of the CN'S line bcgan at the connecting point at the L'ornier foundation of 
Building JN-3. Remota1 then proceeded east along the run of the line. Characterization 
Technicians sampled and scanned the overburden soils rcmo\.ed as the cscavation 
proceeded. Materials removed immediately adjacent to the sanitary seiser line iswc 
segresated and disposed as lo\v level \sate. Sanitaq. se\ver line sections \\ere then 
removed md disposcd as lo\\ level u.aste. Characterization Technicians then s u n q e d  
the base and sidc\salls of the esca\xtion \sit11 a Ludlum hlodsl 44-10 tno-inch b! t\vo- 
inch sodium iodidc detector \vith Eberline ESP-? meter. Saniplcs \\'ere also collected 
from the base and sideivalls of the escavalion trench to demonstrotc compliance to thc 
unrestricted release criteria. 

On January 6, 2006, esca\a(ion ofthe east section ofthc CM'S line re\.enlc.d tit .0 cia). 
pipcs at approsimately 3-fcct belou the surface grade. The clay pipcs traversed the 
escavation in a north-soiitli dircction. The claj- pipes \\'ere locnlcd northcnsl of rhe former 
Building JN-  I I Iigh I3ay and south of Building .lhr--4. Characterimtion Tcchnicians 
obtained samplcs of the pipc material for analysis hy the Onsitc RAL. Review ol'sitc 
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historical drawin_es and discussions with fornier site facility personnel dctertnined the 
pipes to be abandoned roof drain lines. Tablc 6 presents the analy4cal results of samples 
taken from the pipes. 
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4.0 Final Status Survey Procedures 

Planning and implementation of the linal status survey of the exca\.ation affected and 
unaffected arcas of the east section of thc fornier CWS line adhercd to the requirements 
of the Final Status Plan (Battcllc. 2000a) and N'ork Instruction 2806 (Closure Scnices. 
2004). 

4. I Sampling Parameters 

Final status soil samples of tlic east section ofthc fomier CWS line escavation trench 
\vcre t a k n  I'ollois-ing conipletion of the remediation. Sampling \vas performed 
according to M'ork Instruction -2806 (Wl-2806). Escaivation and Trench Sampling and 
Sun.e!.s. To facilitate the sampling process in the tield the trench \vas physically 
divided into sections and the samples from the sidc\valls and basc ot'thc trench were 
collected in accordance lvith thc requirements of U'I - 2806. The Oiisile 
Radioanalytical Laboratory ( RAI .) performed analysis of the saniplcs by gamma 
spectroscopy . 

4.2 Major Contaminants Identified 

The characterization of thc cast section of the fornier CV*S line exca\.ation identified Cs- 
137 as the primary radiological cvntaminant of concern (RCOC). Other RCOCs included 
Co-60. Eu-1 52 and 154. Am-24 1 .  Sr-90. Pu-238. and I'u-239. Cs- 137 is used as a 
surrogate for the other RCOC prcsent in the soils as it typically accounts for 64 percent of 
the total radioisotopic acti\*ity. Further. the release critcria for Cs-I37 is considered 
conservative for the decomniissioning activities. Table 2 includes ratios of indi\-idual 
radionuclides as compared to Cs-  137. as well as thc analjlical rcsults liom 
characterization samples obraincd froni the Building .Jh-1 backyard and thc Bog Area 
during the 1:dI of 2005. Tablc 2 is a compilation ofpre-remedial samples and is not 
representativc o!'the final condition ofthc Building .IN-1 backyard and the Hog Area. 

4.2.1 Guidelines Established 

Table 1 prcscnts the guidelines tbr residual radioactivity conccntrations for soil and solid 
volumes as applied to the excavation and renio\.al of the cast section of the CWS line. 
Criteria for residual radioaclit ity concentrations in soil are delinecl in ;i number of 
references. DOE Order 5400.5. Section IV.a.2 pro\ides gsncric guidelincs for residual 
concentrations of Radium-226 (Ra-226), Ra-228. Thorium-230 (Th-230). and Th-232. 
NRC Guidance provided to the C'CP contains soil radioacti\.in concentration guidelines 
for CO-60. Sr-90. Cs-137, and Ra-226, and Ra-228. natural. enriched and depleted 
uranium. Tilblc 1 values havc been generated primarily from \various reference technical 
documents a i d  from soil giiicleli lies generated using computer pathuq-  analyses. 

Table 2 prescnts data utilized froni previous characterization samples collected during 
the escal.ation of the backyard of hi lding JN- l  and the Bog Arca to cstablish a site- 
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spccitic ratio of Cs-I37 to other RCOC. Analytical results from samples ofthe back!ard 
and Dog Area \\ere obtained during excavation during the fall of2005. and calculated 
ratios arc prcscnted in Table 2.  Sampling data are characterization activities during 
csca\.ation atid arc iiot rcpresentati\*tt of thc tinal condition ol'cilhcr location. Saniplcs 
\vith a range of acti\.ity concentrations for Cs-137 \vere selectcd in gciicrating thc Table 2 
Ratio. 

The Table 2 Ratio is used to calculate the activity concentration ol'indi~idunl RC'OC 
other than those detected by the RAL. 'The Pu-24 1 acti\.ity concentration is calculatcd by 
using a ratio of Pu-24 I to thc sum of Pu-238 and Pu-239. as obtaincd liom rhc OKIGEN 
2.1 dcrived values. (Rattellc. 2 0 0 3 ~ )  The resulting Cs-137 to hi-241 ratio is 2.8. Using 
the ratios froin Table 2 and the Cs-137 to Pu-241 ratio of 2.8. the individual 
concentrations of all RCOCs can be derived. Derii-ed actiiity concrntrations arc then 
applied to the unity rulc to determine compliance to Table 1 values. This rcsults in 
moditied screening criteria of7 .3  pCi/g for Cs-137. 

Exposure r a t a  uvrc comparcd to the 5 microRoentgen per hour (pR/hl-) abo1.c nican 
background limit listcd in DD-97-02. Rev. 0. The calculated mcan background csposure 
rate and the 95 pcrccnt confidcncc intervals used for the CCP grounds are 8 * 2 p R k .  
Data collected fiom trench-like culverts located on Battclle propcrty iinassociatttd \vi th 
site operations indicate a geometry effect, increasing the exposure rates inside the 
trenches by LIP to 5 pR/hr, creating a exposure rate limit of less than or equal to1 8 pR'I1r. 
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5.0 Equipment and Procedures 

5.7 Equipment 

A Ludlum Model 44-1 0 t\vo-inch b!. two-inch sodium iodide detector u-ith Eberline ESP- 
2 meter \\as used to scan the esca\.ation. The Ludlum Model I9 esposure rate meter was 
used 10 obtain pWhr nicasursiiients. 

Other instrumentation used in thc RAI. to support the tinal status sun-cy includcd: 

A VMS based Canberra Procount data acquisition s\-stcin in conjunction \\.ith 
higli purity geriiiaiiium detectors for ganinia spectroscopy to conduct analysis of 
bulk soil saiiiplcs. 
A Tennelec Model LB5 100 Simultaneous Alpha and Beta Cias Proportional 
Counter to count smcar samples 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum dctcctablc concentrations ( MDCscm) is determined utilizing the 
background count rate and a dtfault detector response to Cs-137. 'I'hc cquation during 
the walkoiw surveys of thc CCI' incorporates a d' of 1.38 and a surveyor efticienc!. of 
0.5. The ambient background i n  thc area for the detector was 9.500 counts per minute 
(cpm). The follouhg is the calculation of the h41)Cscm: 

- - (9.500 cpm) s ( 1  sec) s ( 1  niid6O sec) - - 158 counts hi 

h4 IIC K - - ( I .38) s ( &% coicm ) s (60 sed1 niin) = 1040 cpm 

>lDCR,,,,~., = 1040 cpm!&S - - 1172 cpm 

= 6.2 pC'i 1 g 
1.63 pR / i l l .  

1.307pR 1 itr 
(5pCi / g )  * - MDCscm - 

5.3 Procedures 

The Charactcrization Team \vas loniially trained and qualified to applicable procedures 
prior to the initiation of the characterization and final status s u n ~ ~ ' s .  Documentation of 
training is maintained ty CCP Prqjcct Records. 

The I'ollouhg plans and procedures w r c  utilizcd for the suweys: 
DD-93- 19. Rev. 5 Decommissionins Plan. Battells \htiorinl Institute Columbus 

Ope rat ions 
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DD-97-02, Rev. 0 Radiological Characterization and Final Status Plan for BCLDP 
West Jefferson Sitc 

SC-OP-002, Rev. 0 Facility Post-Decontamination Final Status Suney for Baseline 
Areas 

SC-SP-004.2. Re\.. 3 h,lanual and Mechanical Collection of Surface and Subsurface Soil 
Saniplcs i n  Support of Site Charactcrization 

HP-OP- 100, Rc.18. 4 Operation and Calibration of the Eberline Model ESP-:! Survcy 
Metcr 

U’I-2806 Escaivotion and Trench Sampling and Sunvys 

FINAL Characteritation and Final Sta~us Report for CWS Line -East Sect. 
June 16.2006 

Revision I 
Page IO 



6.0 Survey Findings 

I Location 

Excavation 
Bast! 

Escavat ion 
Sidewalls 

6.1 Excavation Sampling 

Numbcr of CS-I37 CS-I37 cs- 137 
Samplcs Averase Standard Modi tied 

(pCi/g) Dc't-iat ion Screening 
(pCVg) Criteria 

( pCi/g) 
66 -1.ZIE-3 3. I7E-3 7.3 

20 8.97E-3 6.02E-3 7.3 

Samples ol'rhc csca\aion base \#.ere laken at an inrer\*al ofonc pcr linear meter as 
required by Section 6.3.3 oL'DD-97-02, Rcv. 0. 'Thirty samples \sere taken from the 
sidewalls and 60 samples nwc' obtained tiom the base of the excavation. The following 
table lists thc number of samples taken from the base and sidewalls ofthc cast scction of 
the CWS linc excavation and the Cs-137 concentrations. 

A "fraction ol' limit" calculation mal be performed, to 1 erify the original assumptions. 
\\hen soil samplc rcsults begin to approach detected Cs- I37 IC\& nbin c' 4 pCi/g. 
Further remcdialion o f  an area may be conductcd when Cs-I37 I c \ t l s  bcgin to 
consistcntly approach the modi tied screening criteria of 7.3 pCi/g. 'I'hc "fraction of 
limit" for the cast section of the CWS line base aid side\talls uas not calculated as the 
reponed acti\tily concentration of the samples \\as \.er!. lo\v. The inasiniuni Cs-137 
activity concentrations ol'soil samples collected from thc basc arid sidewalls of the 
excavation \+ere 0.033 pCi/g and 0.037 pCi/g. respecti\-t.l>-. Both samples \\.ere much 
lower than the modified screening criteria of 7.3 pCi/g for Cs- 137. 

Tables 3 and 4 present the rcported Cs-137 activip conccntrations I'or samples obtained 
from the esca\,ation of the east section of the CWS line. Tablc 5 prcscnts the anal>.tical 
results of samples taken from the sidewalls. "C" soils (base of the excaiaion trench). the 
"A" soils. and the "B" soils. "A" soils are those excavated from the ground surface to 3-  
feet abovc the former CWS line and arc considered unaffected. "13" soils arc' those 
esca\.ated tioni 3-feet to 1 -foot above the former CW'S line and arc considered to be 
unaffected. "C" soils are thosc esca\.ated from 1 -foot above and 1 -foot helow the CWS 
linc, and arc considercd affected. 

Anal~-tical rcsul~s of thc two samples collected from the clay pipes cncountered during 
the excavation \vex below the modified screening critcria for Cs-137. Kcported Cs-I37 
results NUX 0.068 pCi/g and 0.048 pCi/g. respectively. 
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6.2 Scanning Measurements 

Location 

Scanning of the east section ol'thc CWS line escaation performed in accordance 
with \'I-2806 using a two inch by tivo inch sodiuni iodide detector. Results of the 
s u r i q ,  indicate a unil'omi distribution of rcsidual radioactivity and did not exceed lhc 
DLV of 18,374 cpm. Tablc 5 presents thc results of the scanning sun'ey for the cast 
section of the CWS excavalion. 

Numhcr of CS- 137 cs- 137 cs- 137 
Samples Averagc Standard Modified 

( P W )  Deviation Screening 
( pC i/g) Criteria 

6.3 Overburden Sampling 

20 
I 

Overburden I 

Forty samples \\-ere taken from the o\.erburden remotred during the sxca\ration and 
removal of thc east section oJ'the CWS line. The follocving table summarizes the nunibcr 
of samples obtained from tlic overburden sampling. 

. -  

i (Pcm 
1.15 E-2 4.78 E-3 ! 7.3 

Soils 
Ocerburden 

"B" 
20 1.41 E-2 4. I8  1-1-3 7.3 

.'*" I 

The "fraction of limit" for thc east section ofthe CWS line "A" and "R" overburden soils 
i t a s  not calculated as the reported activiv concentration of tlic samples ivas i'er!. Ion.. 
The maximum Cs-137 activity concentrations of soil samples collected from the "A" 
soils and the "B" soils \\'as 0.087 pCi/g and 0.061 pCi/g. respecti\.ely. Both samples 
\\.ere much louer than the modified screening criteria ol'7.3 pCi/g for Cs-137. 

6.4 Exposure Rate Surveys 

The calculated mean background csposure rate and the 05 pcrccnt contidsncc intervals 
used for the CCP grounds arc 8 f 2 pwhr. The esposurc rate readings obtained from tlic 
trench of the east section of the C\VS line are presented in Table 5.  The esposure rate 
readings \\ere individually compared to the mean background \ A u e  of 8 + 2 p R k r  i n  
order to show compliance \\it11 the 5 p R  /hr abo\.tt background release criterion (grounds 
exposure rate sun.eys niust be less than or equal IO 13 pWhr to be compliant). Esposurc 
rates ranged from 5 to 8 pR/hr. exhibiting an averagc exposure rate of 5.9 pR'hr. The 
minimum nieasiiremcnt of rhc arca \cas 5 p R h  and the masimiim measurement \vas 8 
p R'hr . 
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7.0 Conclusions 

The characterization and final status sunry results dcnionstrate that the radiological 
endpoint cntcria objectives of the NRC-appro\.ed Decommissioning Plan haw been met 
[or the cscai-arion address4 by his effort. (Rattrslle. 2003) Specilically. thc objective of 
demonstrating compliance to the unrestricted releasc of Cs- 137 RCOCs surrogate 
associatcd with the operations of thc WJN sitc. 
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Tablr I 
t1CLI)P Guidelines for Volumetric Residual Kadioactivit\. Concentrations 

For Soil and Solid Volumes 

Radionuclide''' 

Natural Cranium 

King Avenue N'est  Jefferson 
Conrent ration Cancen t rat inn 

(pCi/g)' b' ( pc i@' 
10"' rial'' 

L 

H-3''' 4 I .ooo 3 8.000 
I -  I29 na 13 
5111-54 na 61 
Si-59 na I .3 E+07 
Ni-63 na 4.9E+06 
Np-237 na 0.58 
Pa-23 1 18 18 

I I 

f'b-2 10 I 1-10 I Na 

Pu-240 
l'u-24 1 

na 35 
na 25 

I' U - 2 -12 na 25 
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Ra-226 (0- I5 cm of soil) 
Ra-226 (>I 5 cm of soil) 

Ra-228 

Rcvision I 

Na j ( 2 . V  

I 5 ' 2 . 3 '  Na 
Na <'?..I I 



Rad ion ucl ide"' 
Ru- 106 

Sb- 125 
911-  I5  I 
Sr-90 
Th-238 
Th-330 
Th -2 3 2 

Table 1 Notes and Hrferencc~ 
Notcs: 

King Avenue West Jeffcrson 
Concen [ration Concentration 

na I80 
na 1.100 
IKl 6.700 

(pCi/pjb' ( pCi/g)'b' 

51?' 53 
29 na 

na 

na 

51.:1 
j w  

a. Acth it! concenirations above natural background concentrations. U'hcre more than one 
radionuclide is present. ihe sun1 of the ratios of the individual radionuclidc concenirations to 
their respective concentration limits shall not exceed I . 
Concentrations for tvhich no specific reference is cited have been derived froin RESRAD 
calculations and are the more restrictivc vnlucs calculated (or soil dcposition nt a depth of 5 
meters. 
Indicates that this radionuclide is not especied to be found at the indicated sitc. 

b. 

c. 

d. Diffcrencc in triliuni activity concrntra~ions arc due to the difference in depths of thc water 
tables at nvo sites. The water table depth at King Avcnuc i s  deeper than that at West 
J c fferson. 

References: 

1. 

1. 

Options I and 2 of the Branch Technical Position. "Disposal or Onsite Storage of Thorium 
or Uranium kVasies from Pas1 Operations" (46 FR 5206 I. October 23 ,  198 I ). 
NRC tvlenioranduin, "Acceptablc Cleanup Criteria and Practices for Decontaniinaiion and 
Decommissioning (License No. SNM-7)" dated April 17. 1991. to I larlel 1,. To!,. License 
Coordinator and Manager. Nuclear Sciences. Battelle klemorial Institute 6oni J.W.N. 
Hickey. Chief. fuel Cycle Safety Hranch. Division of Indus~rial and hledical Nuclear 
Safety. Ortics of  Nuclear Material Safety and Safeguards. 
DOE Order 5400.5, "Radiation Protection of thc Public and [he En\ironrnenl". 5. 
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PCd9 
Sample # Ct.137 

RLCS-2714 1050 
RtR5.2745 1 6 P  
t1U15-27 46 5 52 
RID52747 6 4 3  
RUE-2748 1833 

RLIE-2751 1290 
RLM3012 16 10 

RID53015 E60 
RLIK3317 1570 
RUK-3294 1580 
RLDS-3296 8 1 0  
RIB53297 43Za 
R L M 3 m  1950 
RIB54049 1950 
RLM4C84 1390 
RLM4[BS 1990 

RLDfi.4101 I I K  
RLB-4153 7 15 
RU354158 I 2 8 0  
RLM4159 756 
RID54161 11 00 
RLD54162 1 9 s  

RU35-2750 18 40 

RLE-3014 440 

RLM~IM 747 

Average 14 50 

Lirnlls 
CS.137 
Co60 
Eu-152 
Eu-lS4 
h e 2 4  1 

SI-90 
Pu-23 
Pu.239 
Pu241 

Tiiblc 2, CCS~UIII-137 Surrogatrr Analysis Data & Modified <'+I37 Screening Criterin 
Fraction 

Cs.137 Lim 

0 70 
1D9 
0 37 
0 43 
1 22 
123 
086 
1 07 
029 
171 
105 
105  
0 54 

1 3  
130 
093 
133 
0 9  
0 47 
0 48 
085 
050 
0 73 
130 

2 m  

0 97 

15 pCdg 
8 P W  
36 PCJ9 
32 PcJg 
30 PCJ9 
5 P W  
25 pCJg 
25 PCJ9 
25 pCJg 

P W  
CO60 

OM 
0 46 
0 19 
020 
056 
130 
0 40 
0 19 
0 01 
0 70 
030 
0 45 
0 27 
0 75 
0 49 
0.26 
050 
0 3  
0 15 
0 04 
009 
0 45 
0 24 
025 
025 

0 37 

Fractm 
Co-60 Lim 

003 
006 
002 
003 
0 07 
0 16 
005 
002 

009 
005 
006 
003 
009 
006 
OM 
007 
0 04 
002 

0 01 
006 
003 
ow 
003 

om 

om 

005 

P C 4  
Eu-152 

0 07 
0 07 
005 
0 10 
0.14 
0 11 
0 07 
0.15 
005 
022 
0 04 
0 02 
-0 04 
-0 01 
0 03 
0.11 
ow 
005 
I] IO 
-0 m 
Om 
0 02 

0 10 

om 

om 

006 

X, Cs.137 Ratios 

CB/CPW 3 5 7  
CsEu-152 761 
Cf iu-154 I 2 5 1  

CSlSl-90 4 1 
CSPU-230 575  
cs/pu-233 e31 

c ~ ~ m 2 4 i  7139 

*cslpu-241 213 

Fraction 
Eu152 Lim 

om 
om 
om 

om 

om 

000 
0.W 

Om 
0.00 

0 01 
nw 
000 
OW 
OM3 
om 
0.00 
000 

000 

OW 
OM 
000 
O M )  
000 

om 

om 

OW 

PCd9 
Eu-154 

006 
0119 
0 03 
003 
0.07 
0 10 
003 
009 
0 04 
0 17 
0 02 
0 04 
0 01 
009 
0 04 
0.11 

0 11 
0 It1 
0 04 
-0 04 
0 02 
-0 02 
008 
005 

a09 

006 

CS-137 
co-60 

Eu.152 
€11-154 
Am-24 1 
Sr-90 

Pu-23) 
Pu-239 
Pu-241 

Fraction pCJg 
Eu-154bm Am241 

om 

om 
om 

am 
om 
om 
om 

om 
am 

om 
am 

om 
om 
om 

om 
om 
om 
om 
om 

om 

O M  

OW 

0 01 

O M 3  

OW 

ow 

0 27 
.o 20 
0 3  
.o 08 
0 3  
009 
.o 10 
-0 04 
-0 19 
0 42 
a 33 
020 
-028 
005 
-006 
0.36 
028 
0 47 
038 
-0 01 
-0 03 
0 17 
0 19 
0 07 
0 18 

0 10 

mN(y (pclb). Cl. 

711 
OX 
0 10 
0 03 
009 
178 
0 13 
009 
2.61 

131R&m 

Fraction 
Am241 bm 

0 01 
-0 01 
0 01 

0 01 
om 

om 
om 
U.00 
-a 01 
0 01 
0 01 
0 01 
-0 01 
om 

0.01 
0 01 
002 
0 01 

om 

om 
om 

om 

0 01 
0 01 

0 01 

om 

L d S  (ouw 
15 
E 
36 
32 
J) 
5 
25 
25 
25 

Sum 

PCJ9 
st.90 

2 2 9  
1 97 
0 83 
111 
1 34 

10 90 
1 73 
Y 13 
0 91 
13 30 
8 IS 
2 34 
2 01 
3 10 
2 e7 
122 
2 79 
5 37 
144 
0% 
2 24 
to 50 
10 P 
9 45 
528 

A 4 0  

Fractton 
0 487 
0026 
0.m3 
o mi 
0003 
0356 
000s 

0 104 
099 

o m4 
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Fraction 
Sr-43 Urn 

046 

0 17 
022 
0 27 
2 18 
035 
183 

266 
163 
0 47 
056 
062 
0 57 
0 24 
056 
107 

0 11 
0 45 
2 10 
206 
1E9 
106 

039 

o i e  

n a  

090 

P W  
Pu-238 

0 10 
023 
0 12 
OD5 
0.14 

0 14 
106 
005 
0.77 
0 62 
005 
O L U  
008 
0 07 
098 
0 17 
036 
022 
0 54 
0 13 
0 55 

0 77 
0 31 

om 

om 

036 

F taction 
Pu.238 Lim 

om 
I1 01 
om 
om 
0.01 
003 
0 01 
0 04 

0 03 
0 02 
000 

om 

om 
om 
om 
0 04 
0 01 
0 01 
II ni 
Om 
0 01 
002 
003 
U r n  
0 01 

0 01 

PCJ9 
PU239 

005 
0 17 
005 
0 01 
008 
038 
009 
OR 
0 01 
032 
0 33 

0 10 
0 12 
0 24 
0 31 
0 13 
0 12 
0 52 
093 
0 53 
028 
0 23 
0 24 
0 15 

om 

0 23 

Fraction 
Pu-233 Lim 

om 

om 

om 

om 

0 01 

ow 
002 

0 01 
om 
0 01 
0 01 

L1 u1 

0 01 
0 01 
0 01 

0 02 
OM 
002 
0 01 
0 01 
u 01 
0 01 

om 

om 

om 

0 01 



301s 

A 

,001 

E N3OMnBM3AO 



w 

SIDE TRENCH 91M 
. - 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

9.L6EOJ NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND - 
NO 

ND 

ND 

OVERBUROCN A 
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Summary Data for Excavation and Removal of East Section CWS Line 

Sample Location Colleaction Date Field Screen Result Wallover Scan Exposure Rate Cs-137 Activity 
Identification (KCPW Results (Kcpm) Survey (pR/h) Concentration 

Number ( pc  i/n I 
RL06-0137-4574 B Soil @ 100 1/9/2006 8.15 N/A N/A 9.35E-03 
RL06-01384575 B Soil @ 1 10 1/9/2006 7.24 N/A N/A -1.03E-02 
RL06-0139-4576 B Soil @ 120 1 /9/2006 7.79 N/A N/A -5.60 E -03 
RL06-0140-4577 B Soil @! 130 1 /9/2006 7.65 N/A N/A 9.05E-03 

2.28E-02 
2.51 E-02 

RL06-0143-4580 B Soil @ 160 1/9/2006 7.70 NIA N/A 4.38E-02 
RL06-01444581 B Soil @! 170 1/9/2006 7.67 N/A N/A 3.1 8E-02 

7.79 N/A N/A -1.41 E-02 
RL06-00544506 B Soil @ 190' 1 /5/2006 7.49 N/A N/A 9.05E-03 
RL06-00554507 B Soil @ 200 1/5/2006 7.57 N/A N/A 2.28E-02 
RL06-0402-4808 C Soil @ l m  1/16/2006 8.10 9.84 6.00 5.77E-03 
RL06-0403-4809 C Soil @ 2m 1 /16/XM6 8.21 9 32 5.00 -5.46E-03 
RL06-04044810 C Soil @ 3rn 1 /16/2006 7.90 8.20 5.00 3.35E-02 
RL06-0415-4821 C Soil @ 4m 1 /16/2006 7.83 9.40 5.00 7.38E-03 
RL06-0260-4655 C Soil @ 5m 111 112006 7.13 10.70 6.00 4.36E-03 

1.62E-02 
RL06-0388-4787 C Soil @ 7m 1/13/2006 7.20 1 1.20 6.00 1.81 E-03 
RL06-0389-4788 C Soil @ 8m 1 /13/2006 7.16 12.20 6.00 1.78E-04 
RL06-03904789 C Soil @ 9m 1/13/2006 7.35 11 .oo 5.00 -9.90E-03 
RL06-03914790 C Soil @ 10m 1 /13/2006 6.94 10.50 5.00 2.64E-02 
RL06-0392-4791 C Soil @ 11 m 1 I1 312006 7.30 10.40 6.00 9.26E-03 
RL06-04054811 C Soil @! 12m 1 /16/2006 8.25 11.20 5.00 -7.49E-03 

10.90 5.00 -1.54E-02 
1/16/2006 9.24 11 .oo 6.00 -1.71 E-01 

RL06-0408-4814 C Soil @ 15m 1 I1 612006 9.37 12.00 5.00 -5.82E-03 
RL06-04094815 C Soil @! 16m 1 /16/2006 7.85 13.90 6.00 5.86E-03 
RL06-0410-4816 C Soil @ 17m 1/16/2006 7.96 12.40 6.00 3.32E-03 
RL06-04144820 C Soil @ 18m 1/16/2006 7.60 12.60 5.00 2.00E-02 

- 

RL06-0141-4578 B Soil @ 140 1 /9/2006 7.86 N/A N/A 
RL06-0142-4579 B Soil @ 150 1/9/2006 7.70 N/A NIA 

RL06-01454582 B Soil @ 180' 1/9/2006 

RL06-0261-4656 C Soil @ 6rn 111 112006 7.48 12.00 6.00 

RL06-04064812 C Soil @! 13m 1/16/2006 8.82 
RL06-0407-4813 C Soil @ 14m 



Table 5 
Summary Data for Excavation and Removal of East Section CWS Line 

Sample Location Colleaction Date Field Screen Result Wallover Scan Exposure Rate Cs-137 Activity 
Identification . (Kcpm) . Results (Kcpm) Survey (pWh) . Concentration 

Number (pCilg) 
RL06-03934792 C Soil @ 19m 1 11 312006 8.27 12.70 6.00 1.11 E-02 

7.81 E-03 
RL06-0395-4794 C Soil @ 21 m 1/13/2006 7.58 12.90 6.00 7.91E-03 
RL06-0396-4795 C Soil @ 22m 111312006 7.66 12.80 6.00 8.34E-04 
RL06-03974796 C Soil @ 23m 1 I1 312006 8.97 12.40 7.00 -1.41 E-03 

1.15E-02 
RL06-0411-4817 C Soil @ 25m 1/16/2006 8.52 13.30 5.00 6.83E-03 
RL06-0412-4818 C Soil @ 26m 1/16/2006 8.50 13.60 6.00 -8.47E-03 

8.55 12.90 6.00 -1.27E-02 
RL06-0157-4587 C Soil @ 28m 1/10/2006 8.48 15.30 6.00 -5.84 E-03 
RL06-0158-4588 C Soil @ 29m 1 I1 012006 7.50 13.10 7.00 -1.20E-02 
RL06-01594589 C Soil @ 30m 1 I1 012006 7.94 13.60 6.00 -2.72E-03 
RL06-01604590 C Soil @ 31m 111 012006 7.58 13.00 6.00 7.97E-03 
RL06-01614591 C Soil @ 32m 1 /I 0/2006 7.60 13.50 7.00 8.18E-03 
RL06-0162-4592 C Soil @ 33m 111 012006 7.09 14.30 6.00 -7.05E-03 
RL06-0163-4593 C Soil @ 34m 1/10/2006 6.98 14.50 6.00 2.34E-03 

5.00E-05 
7.14 16.40 7.00 8.67E-03 

RL06-01664596 C Soil @ 37m 1 11 012006 7.27 16.50 8.00 7.56E-03 
RL06-01674597 C Soil @ 38rn 1 11 012006 7.37 15.40 7.00 3.69E-03 
RL06-0168-4598 C Soil @ 39rn 111 012006 7.45 16.90 6.00 7.27 E -04 

1 11 012006 7.90 15.40 6.00 -6.81 E-03 
RL06-0170-4600 C Soil @ 41m 111 012006 7.56 15.20 7.00 -9.55E-03 
RL06-01714601 C Soil @! 42m 1 11 012 006 7.57 14.30 6.00 -2.34E-03 
RL06-01724602 C Soil @ 43m 111012006 7.73 15.00 6.00 -5.21 E-04 
RL06-01734603 C Soil @ 44m 111 012006 7.34 15.30 5.00 -1.81 E-02 
RL06-01744604 C Soil @ 45m 1 I1 012006 6.93 14.00 7.00 -5.04E-03 
RL06-0175-4605 C Soil @ 46m 1 I1 012006 7.21 15.50 6.00 3.35E-03 
RL06-0176-4606 C Soil @ 47m 1 11 0/2006 7.48 15.20 5.00 -8.13E-03 

RL06-0394-4793 C Soil @ 20m 1 I1 312006 7.45 13.80 7.00 

RL06-0398-4797 C Soil @ 24m 1 11 312006 7.91 12.30 7.00 

RL06-0413-4819 C Soil @ 27m 1 I1 612006 

RL06-0164-4594 C Soil @ 35m 1/10/2006 7.22 16.10 7.00 
RL06-0165-4595 C Soil @ 36m 1 /lo12006 

RL06-0169-4599 C Soil @ 40m 



Table 5 
Summary Data for Excavation and Removal of East Section CWS Line 

Sample Location Colleaction Date Field Screen Result Wallover Scan Exposure Rate Cs-137 Activity 
Identification (Kcpm) . Results (Kcpm) , Survey (VWh) Concentration 

Number (pCih) 
RL06-01774607 C Soil @ 48m 1 /10/2006 7.38 15.30 5.00 -4.82E-03 
RL06-0178-4608 C Soil @ 49m 1 /lo12006 7.53 15.50 5.00 7.95E-03 
RL06-0179-4609 C Soil @ 50m 1/10/2006 7.70 13.80 6.00 -4.26E-03 
RL06-0180-4610 C Soil @ 51m 1/10/2006 7.1 1 11.50 6.00 -2.83E-03 
RL06-0181-4611 C Soil @ 52m 1 / 1 012006 7.23 12.90 7.00 -9.77E-03 
RL06-0182-4612 C Soil @ 53m 1 / 1 012006 7.75 13.40 6.00 -2.72E-03 

2.67E-02 
1.89E-02 

13.00 5.00 -1.03E-02 
6.96E-03 

6.00 -1.33E-05 

RL06-0188-4618 C Soil @ 59m 1 I1 0/2006 7.03 11.70 5.00 4.58E-03 
RL06-0189-4619 C Soil @ 60m 1 I1 012006 6.83 10.40 6.00 -9.65E-03 

1.49E-02 

RL06-0518-4895 Sidewall Soil @ 2 0  1/26/2006 8.09 11.90 6.00 4.73E-03 
RL06-0519-4896 Sidewall Soil @ 30' 1/26/2006 7.79 10.50 6.00 5.85E-03 

5.00 -1.31 E-02 

RL06-052 1-4898 Sidewall Soil @ 50' 1/26/2006 9.70 11 .oo 6.00 -9.12E-03 
RL06-05224899 Sidewall Soil @ 60' 1/26/2006 8.88 11.40 6.00 3.94E-03 
RLO6-0523-4900 Sidewall Soil @ 70' 1 /26/2006 9.97 11 5 0  6.00 3.89 E-03 
RL06-0524-4901 Sidewall Soil @ 80' 1/26/2006 11.70 12.20 6.00 1.71 E-02 
RL06-0525-4902 Sidewall Soil @ 90' 1/26/2006 , 9.90 12.60 6.00 7.94E-03 

3.72E-02 
6.24 E-03 

RL06-0528-4905 Sidewall Soil @ 120 1/26/2006 10.10 16.10 7.00 3.56E-02 
RL06-0530-4906 Sidewall Soil @ 130 1/26/2006 9.39 16.80 6.00 -7.59E-03 
RL06-05314907 Sidewall Soil @ 140' I 1/26/2006 9.69 15.10 7.00 6.70E-03 
RL06-0532-4908 Sidewall Soil @ 150' 1 /26/2006 10.50 15.70 6.00 2.21 E-02 
RL06-05334909 Sidewall Soil @ 160' 1 /26/2006 11.90 17.10 7.00 -1.85E-02 

RL06-0183-4613 C Soil @ 54m 1/10/2006 6.85 12.10 6.00 

RL06-0185-4615 C Soil @ 56rn 1 /lo12006 8.03 
RL06-01864616 C Soil @ 57rn 111 012006 6.94 14.60 5.00 
RL06-0187-4617 C Soil @ 58rn 1/10/2006 7.01 9.92 

RL06-0184-4614 C Soil @ 55m 1/10/2006 7.49 12.80 5.00 

RL06-05174894 Sidewall Soil @ 10' 1 /26/2006 7.84 9.78 5.00 

RL06-05204897 Sidewall Soil @ 40' 1 /26/2006 7.44 11.10 

RL06-0526-4903 Sidewall Soil @ 100' 1 /26/2006 10.00 11.70 5.00 
RL06-0527-4904 Sidewall Soil @ 11 0' 1/26/2006 9.50 12.70 6.00 



Table 5 
Summary Data for Excavation and Removal of East Section CWS Line 

Sample Location Colleaction Date Field Screen Result1 Wallover Scan Exposure Rate Cs-I37 Activity 
Results (Kcpm) Survey (pWh) Concentration Identification (KcPm) 

Number (pCila) 
RL06-05344910 Sidewall Soil 63 170' 1126/2006 12.00 15.30 6.00 -3.00E-03 - 

3.38E-02 
RL06-05364912 Sidewall Soil @ 190' 1/26/2006 11.80 13.20 6.00 -8.05E-03 
RL06-05374913 Sidewall Soil @ 200 1/26/2006 11.60 11.70 6.00 -5.79E-03 

RL06-0535-4911 Sidewall Soil @ 180' 1/26/2006 10.70 11.70 7.00 



I<eportcd Cs-137 C'onccntr;rtions (pCi/u,) of Samples from (2) Chry Pipes 

Sample Location Colleaction Field Screen Wallover Scan Exposure Rate Cs-137 Activity 
Identification Date Result (Kcpm) Results (Kcpm) Suwey (VRlh) Concentration 

Number (PCi4J) 
-- 

RL06-0081 Clay Pipe @ N.Wall 1/06/2006 N/A N/A NIA -3.18E-02 
RL06-0082 Clay Pipe @ S.Wall 1 /06/2006 N/A NIA NIA -2.32 E-02 

Kcvisioii I 
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