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I .O Introduction 

This report contains the final status surveys (FSS) of the \vest section ofthc cooling 
waste seivcr (C WS) line formerly located at the Columbus Closure Project (CCP). 1425 
Plain Cit\-/Georgesville Road State Route 142 East. West Jefferson. OH 43 163. Final 
status surveys were conducted according to the guidance presented the .Mi i i i iuI . / iw  

(:'onJitcrirtg Sirrse).).s in Siyporr uf License Twininorion. NUREG/CR-5849 ( N U R E G K R -  
5849) and the Radiological C'lmvcrerizatiorl ond Finn1 Srulirs Piun fbr Borlelle 
( 'olirnibirs Lciborurories Dec.uiiii,iissionirt~?i}z~ Project, West Jeflet-son Site. DD-97-02 (Final 
Status Plan) (Hattelle. 2000). The final status surveys \\.ere conducted betiyeen A u y s t  
and Scptsmber of 2004. and perfornied according to Work Instruction 2806 (Closure 
Scn,ices. 200.1). 

The intent of this final status survey report is to provide a complctc rccord of thc 
radiological status follou.ing the excavation and removal of the Lvcst scction ofthe CWS 
line. Sufficient information and data is  provided to enable an independent rc-creation and 
evaluation at some future date of both the suney acthities and the reported results for the 
cscai.ation. Information in this report is also available in referenced technical basis 
docurncnts. final status survey plans and procedures. and the Btrttefle Afeniorid I)wri/irle 
Colirmhirs Operntions. Decuriiiiiissionirtg Plun. DD-93- 19 (RMI Decommissioning Plan). 
and reporting and quality assiirancc procedures. 

To the extent practicable, this final status survey report is presented tvith niiniinal 
information incorporated by reference. This tinal status survey report has bccn generated 
follo\ving thc outline presentcd in Chapter 9 of NUREG-5849 (ORAU. 1992). 

1.1 Background 

On April 16. 1943. Battslle Memorial Institute (BMI}. acting through Lvhat is no\v its 
Biittelle Columbus Operations (BCO), entered inlo Contract No. W-7405-ENG-92 ivith 
the Manhattan Engineering District to perform atoniic energy research and dewlopmcnt 
(RBiD) activities. BCO perfonned nuclear materials research and de\.clopmcnt at 
pri\ ately-o\%ned facilities for the Manhattan Engineering District and i ts  successor 
agencies - the Atomic Energ) Conmission (AEC). the Energy Research and 
Development Agency (ERDA). and the Department of Energy (DOE}. Rcscarch and 
deldopment continued until 1 988 (Battelle. 2003). 

The BCO facilities \\.ere located at the King A\.enue Site in Columbus. Ohio. and the 
West Jefferson North ( W J N )  and South (WJS) Sites. in West Jefferson. Ohio. The 
facilities became partially radiologically contaminated as a result of the RBrD acrivitics. 
Decontamination of the King Avenue Sites has been completed and activities continue at 
thc M*JK sitc. Thc DOE. as the successor to the AEC and the Govcrnnicnt's carlicr i\ork. 
is the agreed party 1% ith predoininant liabilit). and responsibility for decontamiiiation and 
decommissioning (D&D) o f  the RCO facilitics (Battelle. 2003). The Assistant Secrctary 
for Nuclear Energy of the DOE accepted the D&D of the N'JN into the DOE'S Surplus 
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Facilities Xlanagement Program as a major project (DOE. 1986). The DOE is thr. qxnc!. 
Iunding and managing the cleanup of the WJN (Battcllc. 9003). Houmw. the site is not 
a I>OE-o\cncd hcility. 

BM1 holds U.S. Nuclear Regulatory Conmission (NRC) license nuinbcr SYh.1-7. BMI 
has continually operated and conducted D&D activities in full compliance with this NRC 
liccnse. The BMI Decommissioning Plan for the N'JN site docs not scwe as a 
declaration to tcrminate SNM-7. but establishes the criteria for performing D&D 
acriivities. The end goal of the BMI Decommissioning Plan is to reach unrsstricred L I S ~  

conditions for the site (Bartrlle, 2003). 

Thc DOE has contractcd ECC&E2 Closure Serviccs. LLC (Closurt. Services) to satkl>. 
renio\-e DOE radioacti\-c niaterials and contamination from the WJN sirc. Rcnio\*al of 
radioactive material \vi11 be to levels allowhg future use of the site I\ itliout radiological 
restrictions as described in the BMI Decommissioning Plan. Closure Scr\ ices has 
conducted characterization and tinal status surveys of the esca\'ation of'thc uesl scction 
of the former C\VS line to demonstrate that the area i s  available for unrestricted relcase. 
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2.0 Site Description 

Created in 1084. the Battelle Columbus Decommissioning Project (DC'LDI)) is a 
reniedialion project that includes nine buildings at the King A\*ciiue site and six a t  thc 
\\'.IN sitc. In 2003. the DO13 changed the namc of thc RCI.DP to the Columbus Closure 
Project (C'CP). The CCP pro\.ide final closure of the remaining I ) & D  acti\.itit:s at the 
WJN sitc. The \VI3 site had th*e pemianent structures. including [hc nuclear research 
facilities hildings JN-I. JN-2. JN-3: the security operations Building JN-6. and the Well 
IIouss. The \'ell House is the only remaining permanent structure at the site. Se\wal 
outhlls. tiller beds. and \veils ha\.e also been reniediated at the site. The lvcst scction of 
the CWS linc \vas connected to the former Building JN-3 cooling to\ver. The line then 
ran to an outfall that discharged e\.entually along the eastern edge ofthe sitc. Figurc 1 
details the o\*erall layout of the site. Figure 2 sho\v the location ofthe ivcst scction ofthe 
former C\VS linc. 

2. I Area Description 

The u v s t  scction ot'the CWS line excavation includes the section running from the 
northeast corncr ol'tht: fornier Building JN-3. riinning 300 feet east touml  the outfall. 
The CWS linc ran froni the connecting point at the cooling tokvcr. around thc south end 
of h i ld ing  J N - 3  and along the cast side of the building. The l inc then curved tcn\,ards 
the cast, running betiveen Huilding JN and the former N-I. Thc C'WS linc mas buried at 
dcpths ranging f'roni 6 I'eet to 14 feet below surface grade. Figurc 2 dctails in hro\\m. 
yelloi\*. and blue the cntirc former CWS line. The \vest section ol'thc C ' \ 3  linc is 
highlighted in  yello\v. This report includes the 300-foot section that starts 200 fcet east 
of the far end ol' the esca\.ation. 

The thilding .IN-3 cooling towtr \vas constructed in 1969 and located on the \\'est side of 
reactor building. The CWS line carried condenser and secondary cooling loop 
spillage from thc rcactor cooling tau-er to tin outfall along the castcm edge oftlic site. 
Closure Senices removcd the section of the line running from the cooling to\vcr. then 
along thc south and east side of Building JN-3 during thc excavation ot'thc building 
foundation. The \vest scction of the CWS line \vas esca\*atsd and remo\.ttd in  Januan. 
2006. 

In August 2000. H M I  oblained i i i-sirir measurements of the interior o f  the sanitary se\\.er 
line tbr portions of the Li'JK sitc. Science & Engineering Associates. liic. performed thc 
iu-.si/i( s m q  under contract to BMI. Measurements from the survey indicated the 
prcsencc ol'intcmal contaiiiinalion above the residual surface contaminalion liniits for 
unrestricted rclcase. Based Lipon the preliminary investigation. tlic ctilirc C\'S linc \vas 
rciiiovcd and disposed as low leid waste. 

'1.1~0 classilications ol'areas are used in NURECi-5849 and arc [crriicd affcrtcd or 
unaffected. 'I'hcst. classifications are defined as (NRC. 1992): 
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Affected Areas: Areas that have potential radioacrivc contamination (bascd on 
plant operating histor).) or known radioactive contamination (bascd on past or 
preliniinq radiological sur\oeillance). This \vould nomially include areas \\here 
radioactke materials were used and stored. where records indicate spills or othct 
unusual occurrences that could have resulted in sprcad of contamination, and 
ivhere radioactive materials were buried. Areas immediately surroundins or 
adjaccnt to locations where radioactive materials were used. stored. or buried are 
included in this classification because of the potential for inadvertent spread of 
contamination. 

Unaffected Areas: All areas not classified as affected. Residual radioactive 
contamination i s  not expected in these areas based on kno\vledge of site histon 
and prmious information. 

The esca\.ation of the \vest section of thc former CWS line was conducted in  both 
affected and unaffected areas according to the abo1.e definition. The base of thc 
excatpation immediately undcrlying the sanitary line was classified as affected. The 
sidewalls of the excavation were classified as unaffected. 

Exca\.ation ofthc west section ofthe CWS line began at connecting point at the former 
foundation of Building JN-3. Removal then proceeded east along the run of the line. 
Characterization Technicians sampled and scanned the ovcrburden soils renio\.ed as thc 
escaL'ation procceded. Materials removed inimediatel\- adjacent to the sanitary scu-er 
line ivc'rc segregated and disposed as low level Lvastc. Sanitary seiier line sections \vt'cc 
ihen renio\~ed and disposed as lo\\. level waste. Characterization Technicians then 
surveyed the basc and sidewalls of the excavation with a shielded Ludlum Model 44-1 0 
two-inch by tu.o-inch sodium iodide dctcctor t&-itfi Eberline ESP-:! meter. Samples \+.ere 
also collected from the base and sidewalls of Ihe exca\*ation trcnch to demonstrate 
compliance to the unrestricted release criteria. 
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3.0 Decommissioning Activities 

3.1 Decommissioning Objective 

The objecti\.e of the final status sun:s!r prefornied on the nvst section o f  the former C\\'S 
l int was to statistically deniotlstra~r that the remediation of the area was successhl and 
that the cscat-ation is free from residual radioactive contamination making i t  suitable for 
unrestricted rdeasc. The excaltation is determined to be free of residual radi0actii.e 
contamination u,hcn remaining soiJ contarninatjon le\.els are below those prcscntsd in 
DD-93-03. Re\.. 0. "Voluniclric Release Criteria 'Technical Basis Document li>r Battcl IC 
Columbus Laborator). Deconinlissioning Project" (Battclle. 1993a). Table 1 presents thc 
volumetric release criteria as presentcd in DD-93-03. Rcv. 0. Unrcstrictcd release critcria 
lor scanning and exposure raft surveys arc discussed in suhscquenl sections oi'thrs rcport. 
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4.0 Final Status Survey Procedures 

Planning and implementatioii of the Iinal status suiivy of thc cscavation noli-basclinc 
and basclinc arcas of thc utest section of the former CWS line adhered to the 
requirements thc Final Status Plan (Battelle, 2000) a id  Work Instruction 2806 (Closure 
St.r\%xs. 2004). 

4.1 Sampling Parameters 

Final status soil samples ofthc \\.est section of the former C'WS l inc csca\.ation trcnch 
ivc're taken I'ollo\ving completion of the remediation. Soil samples \vcrc taken hy 
dii.iding the trcnch into sections and collecting samples from the sidc\valls and bass of 
the trench. Sampling \vas pcrfornied according to WI-2806. 

l'hc Onsitc KadioanalJ-tical Laborator? (RAL) performed analysis of thc saniplcs b) 
gatiima spcc troscop y . 

4.2 Major Contaminants Identified 

'I'hc charactcriLation of the tvcst section of the fornier CU'S line esca\'ntioii ideiiti tied 
Ccsiuni- I37 (Cs- 137) as the primary radiological contaminant oi'conccni (RCOC). 
Olhcr KC'OC's includcd Cobalt-GO (CO-60). Europium- 152 and 154 ( I iu-  1 52.1 54). 
Anierciiini-24 I ( A n 1 - X  1 ). Srontium-90 (Sr-90). Plutoniuni-238 (hi-238). and l'u-239. 
Cs-137 is uscd as ;L surrogatc for the other RCOC prescnt in the soils as i t  typicall! 
accounts Ibr 64 pcrccnt o f  the total radioisotopic activity. Further. the release crileria for 
Cs-137 is considersd conservative for the decommissioning acti\'itics. Tablr 2 includes 
ratios ol'indi\.idual radionuclides as compared to Cs-137. as \vcll as the anal!-tical results 
from characterization saiiiplcs obtained from the Building J N -  1 backjmd and thc Bog 
Area during 1hc Fall of2005. Table 2 is not representa1ii.e ofthc final condition of the 
excavation ol'thc. fomier CWS line. Building JN-1 backyard. o r  thc Bog Area. 

4.2.1 Guidelines Established 

Table 1 presents the guidelines for residual radioactil-ic concentrations for soil and solid 
1-olunics as applied to the excavation and remo\al of the JN-3 Cooling \.\'ask Scuer 
Line. Criteria for residual radioactivity concentrations in soil arc dclined i n  a nunihcr of 
refercnccs. IIOIJ Ordcr 5400.5, Section IV.a.3 provides generic guidelines l'or residual 
concentrations of Radium326 (Ra-326), Ra-228, Thorium-230 (l'h-230). and Th-232. 
NRC' Gitidancc pro1.idt.d to the CCP contains soil radioacti\.ity conccntration guidclincs 
for Co-60. Sr-90. Cs- 137. Ita-226, and Ra-228, natural. enriched uiid dcplc~ed uraniuni. 
Table 1 val ties haw bccn generated primarily from various refcrciicc technical 
docuiiicnts and fiom soil guidelines generated using computer patht\.ay analyscs. 

T;ihle 2 presents data utilized froni previous characterization smiplcs collcclcd during 
the cscai.ation orthe backyard ofBuilding JN- l  and the Bog Area to establish a site- 
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specific ratio of Cs-137 to othcr RCOC. Anall-tical results from saniples ofthe backyard 
and Bog Area \\-ere obtained during cscavation during the Fall ol'2005. and calculated 
ratios are prescntcd in Table 2. Sampling data arc charactcrization activities during 
excavation and do not represent thc linal condition of either area. Samples \\ith a range 
ofacti\*ity conccntration for Cs-137 werc selected in generating thc sitc-specific. or the 
Bog Area Ratio. 

Thc Bog Area Ratio is used to calculate the activitj. concentration of individual KCOC 
othcr than those detected by thc KAI.. The Pu-34 1 acti\*ity conccntration is calculated by 
using a ratio ol‘ Pu-241 to the  sun^ of Pu-238 and l'u-239. as obtained from the ORIGlfN 
2.1 derived \.alucs. (Battelle. 20032) T h e  resulting Cs-137 to Pu-241 ratio is 2.8. ['sing 
the ratios from Table 2 and the Cs- I37 to Pu-211 ratio of 2.8. thc individual 
concentrations of all RCOCs can be derived. Dt.ri\rcd activih Concentrations are thcn 
applied to the unit!. rule to dctcrmine compliance to Table 1 \.slues. resulting in a 
modified scrcening criteria of 7.3 pCi/g for Cs-137. 

Lsposure ratcs \\'ere compared io thc 5 microRoenigcn per hour (pR/hr) above mean 
background limit  listed in DD-97-02. Rev. 0. Thc calculated mean background csposurc 
rate and the 95 percent confidence inten*als used for the CCP grounds arc 8 f 2 pR,hr. 
Data collscted from trench-like culverts located on Battelle propert). unassociated tvith 
sits operations indicate a gconit'try cffect. increasing the exposure rates inside the 
trenches by 3 to 5 pR;/hr. 
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5.0 Equipment and Procedures 

5.7 Equipment 

.4 Ludlum Model 4-4-10 t\vo-inch by two-inch sodium iodide detcctor \vith Eberlinc ESP- 
2 meter \vas used to scan the escavation. The detector \vas shielded for the scanning 
sunveys performed of the excavation of the \vest section of the fortiler CWS line. The 
Ludluni hlodcl 19 exposure rate meter was used to obtain p k h r  nicasurmicnts. 

Other instrun~entation used in  thc Onsite Radioanalytical Laboratory ( I<A[.) to support ot' 
thc final stalus survej. includcd: 

0 A VMS based Canberra Procount data acquisition s>.stem in conjunction \vith 
high purit!. germanium drtcctors for gamma spcctroscop): (Speci tic that the 
instrument \vas used to conduct analysis of bulk samples.) 
A Tennclec Model LB5 100 Siinultaneous Alpha and Beta Gas Proportional 
Countcr to count smear samples 

0 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum detectable coiiccntrations (MDC,,,,) is detcrmincd u t i l i hg  thc 
background count rate and a clekiult detector response to Cs-137. Thc equation durin? 
thc \valko\ r r  surveys of the CCP incorporates a dN of 1.38 and a sur\'cyor efficiency of 
0.5. The amhicnt background in the area for the detector \vas 9.500 counts per niinutc 
(cpm). The lbllo\ving is the calculation of thc h,lDC,;,: 

- - (9.500 cpm) s ( 1  sec) s ( 1  mid60 sec) - - 158 counts b, 

hl I X  R = (1 .38)  x ( W c o i r r t r s )  s (60 sccllmin) = 1040 cpm 

5.3 Procedures 

The Characterization Team was formally trained and qualified to applicable procedures 
prior to the initiation of the characterization and linal status suncys. I)ocumcntation of 
training is maintained by CCI' Pro-jcct Records. 

The follo\\ing plans and proccdurcs \\.ere utilized for the surveys: 
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D1)-93- 19. Rev. 5 Decommissioning Plan. Battelle Memorial Institute Columbus 
Opcrations 

UI>-97-02. Re\!. 0 Radiological Characterization and Final Status Plan for UCLf)I’ 
U7est Jefferson Site 

SC-OP-002. Re\*. 0 Facility Post-Decontamination Final Status Sunq for I3asclinc 
Areas 

SC-SP-004.2. Rei,. 3 h~lan~ial and Mechanical Collcction oP Surface and Suhsurfact. Soil 
Samples in Support of Site Charactt~izatiori 

1 IP-OP- 100. Rcv. 4 Operation and Calibration of the Eherline %lode1 ESP-? Survq. 
Metcr 

11‘ 1-2 806 Excavation and Trench Sampling and Survcys 
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6.0 Survey Findings 

cs-137 
Average 
( P C W  

6.1 Excavation Sampling 

CS- I37 cs- I37 
Standard hlod i Iicd 
De\ iation Screening 
( p C W  Criteria I 

Samplcs of the sxca\.ation base u'crc taken at a rate of one per linear meter as required b\* 
Section 6.3.3 of DD-97-02. Rei,. 0. A total of 30 saniples \vert taken from thc sidwalls 
of the n e s t  section of the CWS line esca\,ation as recommended by Section 6.4.3 of DD- 
97-02, Kcv. 0. 'l'hc folloiving tablc lists the nunihcr of samples talicii from tlic base and 
sideivalls of the entire cxcaLation of the \vest scction of the CWS line esca\*ation. 

3.41 E-3 

Compliance to the cleanup crikria presented in Table 1 is demonstrated through a 
"fraction of limit." Acti\,ity concentrations are calculated using the avcraze isotopic 
ratios ol*radionuclides to Cs- I37 ofthc Bog Area Ratio. with tlic exception of'l'ii-241. 
(Battcl IC. 2003 b) A s  pre\.iously stated. the Pu-24 1 acti\.ity conccntration is calculated by 
using a ratio of Pu-2-41 to the sun1 of Pu-238 and Pu-239. as obtained from the OKIGEN 
2.1 derived values. (Batrelle, 2003c) The resulting (3-137 to Pu-2.11 ratio is 2.8 .  
Activity concentrations ofthe RCOCs are then calculated using tlic Cs-137 result as the 
surrogate contaminant. 

(pCi/g, ' 
2.58 E-3 7.3 i 

Activity concentrations of CO-60. Cs- 137. Sr-90. Eu-152 and 154. Pu-239. 2.10 and 2-41. 
and Ani-24 I ,  are then compared to the respective rclcase criteria and a "fraction of limit'- 
calculated. The "fraction of limit" is determined bj summing tlic ratios ofttach isotopic 
concentration to thc rcspectivc rclcase limit listcd i n  Table 1. I'hc "fraction of limit'' is 
then applicd to the unity rule. I'lic unity rule rcquires that the sitninied \ . a h  ol'the 
"fraction of limits" bc less than 1.  Application ofthc u n i c  rule rcsiilts in a niodilicd 
screcning criteria of 7.3 pci/g for cs- 137. 

1 

1 .jot:-? i -5.31 E-3 ' 

Samples 

7.3 I 

A '-lrnction of limit" calculation to vcrify the original assumptions ivhen soil sample 
results hcyin to approach detected Cs-137 levels above -4 pCi/g. I:urther remediaiton of 
an area niay be conducted \\.hen Cs-I37 level bcgin to consistcntly approach the modified 
screening criteria of 7.3 pCi/g. Thc "fraction of limit" for the \vest section ofthe C'M'S 
line base and sidc\valls was not calculated as the reported activity concentration of the 
samples \\as verj low. The niaximum Cs-137 activity concentrations of soil samples 
collcctcd from the base and s i d c ~ ~ ~ l l s  of the excavation \\ere 0.01 9 pCi/g and 0.00375 
pC'i/g. rcspcctiidy. Both samplcs \\.ere much loivcr than the modified screening criteria 
of 7.3 pCi/g for Cs- 137. 
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Table 3,4,  itnd 5 presents the reported Cs-I37 activity concentrations for saniples 
obtained from the excavation of the \vest section of the CU'S line. I 'ah lc  6 presents the 
analytical results of samples taken from the sidewalls. "C" soils (base oftlie cscavation 
trench). the "A" soils. and the "B-' soils. "A" soils are thosc esca\*utt.d from tht ground 
surface to 3-fcet abo\*e the former CWS line and are considered unaffccted. "B" soils arc 
those c sca imd  from 3-feet to I-foot above the fonncr C\VS line and arc considercd to 
be unaffected. "C" soils arc those cxcavatsd froni 1 -Ibot above and I -foot bclou- the 
CLk'S line. and are considered aftccted. 

CS- I37 
Average 
(PC 

2.01 E-' 

-3.35 E-3 

6.2 Scanning Measurements 

CS-137 cs- I37 
Standard hlod i fied 
Dc\.i ar io n Scrccning 
( P C W  Crilcria 

(pCi/g) 
3.85 E-? 7.3 

3.19 E-3 7.3 i 

Scanning of the \vest section of the CWS line escavation \\-as performed \r.ith a h\-0 inch 
hj. nr.0 inch sodium iodide drltccwr. Results of the sunq. indicate a uniform distribulivn 
of residual radioactivin.. Table 6 prescnts the results of the scanning sun.cy for the n'cst 
section of thc CWS excavation. 

6.3 Overburden Sampling 

Sist!. samples tvcrc taken from the overburden renio\*cd during the excavation and 
remo\.al ofthe \vest section of thc CM,3 line. The follon-ins table siiiiimarizcs the 
number of samples obtained from the entire escavation. 

1 I 

The '-fraction of limit" for the ucs t  section ofthc CN'S line "A" and "13" ovcrburdcn 
soils \vas not calculated as thc rcported activity concentration of the samples w s  wr? '  
lo\\.'. The maximum Cs- 137 activity concentrations of soil samples collected from the 
"A" soils and the "B" soils was 0.12 pCi/g and 0.0438 pCi/g. respectivcl!.. Both samples 
\\'ere much lower than the modilied screening criteria of 7.3 pCi/g for Cs-137. 

6.4 Exposure Rate Surveys 

The calculakd mean background exposure rate and tlic 95 percent coli lidcncc intends 
used for thc C'CP grounds arc 8 f 2 pwhr. Thc csposurc rate readings obtained iioni thc 
trcnch of the \vest section of tlic CWS lint. arc prrscnted in Table 6. Tlic csposure rate 
readings \\'crc individually compared to the mean background \due o f 8  f 2 pR%r in 
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order to show compliance u i t h  thc 5 pR /hr abo1.e background rclcasr. criterion (grounds 
exposure rate sun'eys must bc less than 13 @Air to be compliant). Exposurc r a t a  
ranged from 4 to 12 pWhr at 1 meter, eshibiting an averagc exposure rate of 8.2 pR'hr at 
1 -meter. The minimum mcasurenient of the area was 4 pWhr a1 1 -nietcr and thc 
maximum mcasurrment \vas 12 p R h r  at I-mcter. 
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7.0 Conclusions 

Thc characterization and final status sun'ey results demonstrate lhat the radiological 
cndpoint criteria objcctivcs of the NRC-approved Decommissioning Plan have hecn met 
I'or the excavation addresscd h!. this effort. (Bnrtellc. 2003) Reportcd analj,tical results 
lor mcdia saniplcs obtainccl h r n  the escavation and oiwhurden uscd as backfill are 
heloiv the residual radioactivity concentrations ror soil and solid volumes as prescnted in 
Tablc 1. 
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Table 1 
BCLDP GUIDELINES FOR RESIDUAL 

R~IDIOACI'IVITY CONCENTRATIONS FOR SOIL AND SOLID V O L U h . l I ~ S  

King A\.enur: 
Conce titration 

N'est Jefferson 
Concentration 

C-I4 
Eu- 1 52 
Ell- 15.1 

I I 

na I I .800 1 

940 940 
nn 36 
na 32 

I I - Y d )  
1-1 29 
hln-54 

4 1,000 38.000 
na 13 
na 61 

Xi-59 
Xi-63 

na I .3 E+07 
na -1.9E-46 

Np-237 
Pa-23 1 

i 
si011 I 

na 0.58 
18 18 

Filial. Charackrizalion and Final Status Repon for CWS Line - West Scct. 
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Ph-2 10 
Pu-238 

Kevic 

140 na 
na 2y4'  

Pu-240 
Pu-24 1 
Pu-242 
Ra-226 (0- 15 cm of soil) 

na -- 7 i'4' 

n a - 7 j(4' 

na - 7 5''' 
9 2 . 3 )  na 



Notes and References 

Notcs: 

a. 

b. 

C. 

d. 

Act iv ip concentrations above natural background concentrations. Where more than one 
radionuclide is  present. the sun] of the ratios o f  the individual radionuclide conccntrations to 
their respective concentration limits shall nor exceed 1 .  

Concentrations for which no specific rererencc i s  cited have been derived from KESRAD 
calculations and are the more restrictive values calculated for soil deposition at a depth of 5 
me ters . 

indicates that this radioiiuclide is not expected to be found at the indicated site 

Difference in tritium activity concentrations are due to the difference in depths ot'the water 
tables at t\vo sites. The ivater table depth at King Avenue is  deeper than that at West 
Jefferson. 

References: 

1 ,  Options I and 1 of the Branch Technical Position. "Disposal or Onsite Storage of Thorium 
or Uranium Wastes froni Past Operations" (16 FR 51061. October 23. 1981 1. 

2. NRC Memorandum, "Acccplable Cleanup Criteria and Practices for Decontainination and 
Decommissioning (Liccnse No. SNM-7)" dated April 17. 1997. to llarley L. Toy. License 
Coordinator and Manager, Nuclerv Sciences. Battelle h.lemorial Institute from J.Li'.N. 
Hickq,  Chid, Fuel Cycle Safely Branch. Division of Industrial and Mcdical Suclear 
Safety. Office of Nuclear Material Safety and Safeguards. 

3. DOE Order 5400.5. "Radiation Protection o f  thc Public and the Environmenl" 

4. NRC Policy and Guidance Directive FC8.3-23. "Temiination of Byproduct. Sourcc, and 
Special Nuclear Material Licenses". 
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SampteID 

?L06-0010-4473 
7LO6-0009-4472 
7L06-0008-447 1 
7LO6-0007-4470 
7LO6-00064469 
3LO6-0005-4468 
?LO6-00044467 
?LO6-00034466 
?L06-0002-4465 
?L06-0001-4464 
RL06-0090-4530 
RL06-0091-4531 
RL06-0092-4532 
RL06-00934533 
RL06-0094-4534 
RL06-0095-4535 
RL06-00964536 
RL06-00974537 
RL06-0278-4696 
RL06-0279-4697 
RL06-0280-4698 
RL06-0281-4699 
RL06-0282-4700 
RL06-02834701 
RL06-0284-4702 
RL06-0285-4703 
RL06 0286-4704 
RL06-02874705 
RL06-0288-4706 

Table 6 
Summary Data for Excavation and Removal of West Section CWS Line 

Sample Location Collection Date Sample Field Screen Walkover Scan Exposure Rate Cs-137 Activity 1 
'ASoIl @210 
'A soil 8 220' 
A Soil @ 230' 
A Soil @ 240' 
A Soil @ 250' 
A Soil @ 260 
A Soil @ 270' 
A Soil @ 280' 
A Soil @ 290' 
A Soil 8 300' 
A Soil @ 310 
A Soil @ 320' 
A Soil @ 330' 
A Soil Q 340' 
A Soil @ 350' 
A Soil @ 360' 
A Soil @ 370' 
A Soil @ 380' 
ASoil@ 390' 
A Soil @ 400' 
A Soil @ 410' 
A Soil @ 420' 
A Soil @ 430' 
A Soil @ 440' 
A Soil @ 450' 
A Soil @ 460' 
A Soil @ 470' 
A Soil @ 480' 

12/30/2005' 
12/30/2005 
12/30/2005 
12/30/2005 
12/30/2005 
12/3012005 
1213012005 
1213012005 
12130/2005 
12/30/2005 

11712006 
11712006 
1/712006 
1/7/2006 
1 m2006 
11712006 
1/7/2006 
1/7/2006 

1 I1 212006 
1/13/2006 
111 412006 
1/15/2006 
1 / 1 6/2006 
111 712006 
1 I1 812006 
1 I1 912006 
1 /20/2006 
112 112006 

WPm)  Survey (Kcpm) 
7.13E+OO'N/A 
7.24E+00aNIA 
7.08E+00 NIA 
7.36E+00 N/A 
7.53E+00 N/A 
7.24E+00 NIA 
7,33E+00 NIA 
7.32E+00 N/A 
7.37E+00 N/A 
7.20E+00 NIA 
7.93E+00 NIA 
7.94E+OO NIA 
7.80E+00 NIA 
7.50E+00 NIA 

8.67E+OO' NIA 
8.1 1 E+OO NIA 
7.48E+OO NIA 
7.03E+00 NIA 
8.53E+00 N/A 
8.44E+00 NIA 
8.16E+00 N/A 
9.69€+00 NIA 
9.28€+00 NIA 
8.37E+00 N/A 
8.43E+00 NIA 
9.10E+00 N/A 

9.40E+00 N/A 
8.00E+00 N/A 

Survey (pRlhr) Concentration (pCi/g) 
'N IA 7 50E-02 
N/A 3.40 E -02 
NIA 4.50E-02 

7 00E-03 
NIA 6.50E-02 
NIA 7.60E-02 
NIA 1.08E-01 

N/A 

, NIA I 1.20E-01 

NIA 2.60E-02 
NIA 6 80E-02 

174E-02 
NIA 4.99E-03 
NIA 1.08E-02 
NIA 7.56E-03 
NIA 2.26E-02 
N/A 7.12E-03 
NIA 6.41 E-03 
N/A 3 47E-02 
N/A -2.06E-02 
NIA -8.4 5 E -04 
N/A -1.72E-02 

N/A 

N/A 234E-03 
NIA 2 31E-03 
NIA -8.03E-03 
NIA -2 62E-02 
N/A -8.91 E-03 
NIA -2.1 3E-02 
N/A -1 57E-03 

A Soil @J 490 1/22/2006 7.85E+00 NIA NIA -1.1 7E-02 I 



Table 6 
Summary Data for Excavation and Removal of West Section CWS Line 

Sample Location Collection Date Sample Field Screen Walkover Scan Exposure Rate Cs-137 Activity I Sample ID I 
RL06-0289-4707 
RL06-00564508 
RL06-00574509 
RL06-00584510 
RL06-00594511 
RL06-0146-4583 
RL06-0147-4584 
RL06-01484585 
RL06-0149-4586 
RL06-02934708 
RL06-02944709 
RL06-0295-47 10 
RL06-0296-4711 
RL06-029747 12 
RL06-02984713 
RL06-0299-47 14 
RL06-03004715 
RL06-030147 16 
RL06-0302-4717 
RL06-03034718 
RL06-0304-4719 
RL06-0305-4720 
RL06--306472 1 
RL06-03074722 
RL06-0308-4723 
RL06-0309-4724 
RL06-0310-4725 
RL06-0311-4726 
RL06-0312-4727 

A Soil @ 500' 
B Soil @ 2 10' 
B Soil @ 220' 
B Soil @ 230' 
B Soil @ 240 
B Soil @ 250' 
B Soil Q 260' 
B Soil Q 270 
B Soil @ 280' 
B Soil Q 290' 
B Soil @ 300 
B Soil @ 310 
B Soil Q 320 

I 6 Soil @ 330 
' B Soil @ 340 
B Soil @ 350 
B Soil @ 360 
B Soil @ 370' 
B Soil @ 380' 
B Soil @ 390' 
B Soil @ 400' 
B Soil @ 410' 
B Soil @ 420' 
B Soil @ 430' 
B Soil @ 440' 
B Soil @ 450' 
B Soil @ 460' 
6 Soil @ 470' 
6 Soil Q 480' 

1/23/2006 
1 /5/2006 
1 15/2006 
1/5/2006 
1/5/2006 
1 /9/2006 
1/9/2006 
1 /9/2006 
I /9/2006 

1 I1 2/2006 
1 I1 2/2006 
1 / 1 212006 
1 I1 2/2006 
1 I1 212006 

111 212006 
1/12/2006 
1/12/2006 
1/12/2006 
1/12/2006 
1/12/2006 
111 212006 
1/12/2006 
1/12/2006 
111 212006 
111 2/2006 
1 t 1212006 
1/12/2006 
111 2/2006 

111 2/2006. 

W P W  Survey (Kcpm) Survey (pRlhr) Concentration - -  ~ (pCiIg) 
7.91E+00 NIA 'NIA -1.96E-02 
7,44E+OO'N/A N/A 2.50E-02 
7.65E+00 NIA NIA 4.38E-02 
8.14€+00 NIA NIA 3.18E-02 

N/A -1.41E-02 
7.85E+00 NIA NIA 3.14E-03 
7.85E+OO ' NIA NIA 9.53E-03 
7.85E+00 NIA N/A 7.69E-03 
7.79E+00' NIA NIA 1.41 E-02 

7.96€+00 N/A 

7.89E+00 NIA NIA -4.51 E-03 
NIA 1.35E-03 8.05E+00 ' NIA 

7.4OE+OO' NIA 
8.78E+00' N/A NIA -2.06 E-02 

N/A -1.72E-03 
7.67€+00'N/A NIA -2.04E-02 
7.66E+00' N/A NIA 5.20E-04 
8.28E+00 NIA NIA -1.42E-02 
8.71E+00 NIA NIA -2.14E-03 
7.57€+00 N/A N/A -8.48E-04 
8.82E+00 NIA NIA -9.20E-04 

NIA -1.53E-02 
6.1 1 E-03 

I 

8.96E+00 NIA 
8.19E+00 NIA N/A 
9.10E+00 NIA NIA -3.9OE-02 
9.60E+00 NIA NIA 6.86E-03 
9.05E+00 N/A NIA -2.02E-02 
8.12E+OO NIA NIA -2.OOE-02 

NIA -2.13E-02 
-1.37E-02 

8.08E+00 NIA NIA 4.78E-03 
8.15E+OO'N/A NIA -1.46E-02 

9.55E+00 NIA 
9.21E+00 N/A N/A 



Table 6 
Summary Data for Excavation and Removal of West Section CWS Line 

Sample ID Sample Location Collection Date Sample Field Screen' Walkover Scan Exposure Rate Cs-137 Activity I 
RLO6-03134728 
RL06-0314-4729 
RL06-01924622 
FtLO6-01934623 
qLO6-0194-4624 
3L06-01954625 
qLO6-01964626 
3LO6-01974627 
RL06-0198-4628 
RL06-0199-4629 
RL06-0200-4630 
RL06-0201-4631 
RL06-0202-4632 
RL06-02034633 
RL06-0204-4634 
RL06-0205-4635 
RL06-0206-4636 
RL06-0207-4637 
RL06-02084638 
RL06-02094639 
RL06-0210-4640 
RL06-02 1 1464 1 
RL06-02124642 
RL06-02 134643 
RL06-02144644 
RL06-0215-4645 
RL06-02 16-4646 
RL06-02%-4647 
RL06-0218-4648 

8 Soil @ 490' 
8 Soil @ 500 
C Soil @ 63m 
C Soil @ 64m 
C Soil @ 65m 
C Soil @ 66m 
C Soil @ 67m 
C Soil @ 68m 
C Soil @ 69m 
C Soil @ 70m 
C Soil @ 71m 
C Soil Q 72m 
C Soil @ 73m 
C Soil @ 74m 
C Soil @ 75m 
C Soil @ 76m 
C Soil @ 77m 
C Soil @ 78m 
C Soil @ 79m 
C Soil @ 80m 
C Soil @ 81m 
C Soil @ 82m 
C Soil @ 83m 
C Soil @ 84m 
C Soil @ 85m 
C Soil @ 86m 
C Soil @ 87m 
C Soil @ 88m 
C Soil 63 89m 

1 11 212006 
1 11 2I2006 
1 11 012006 
1 11 012006 
1 11 012006 
1 11 012006 
1 11 012006 
1 11012006 
I11012006 
1 11 012006 
111 012006 

111 012006 1 

111012006 
111012006 
1 11 012006 
111 012006 
111 012006 
111012006 
1 I1 012006 
111012006 
111OI2006 
1 I1 012006 
1 I1 012006 
1 11012006 
1 110I2006 
1/10/2006 
1/10/2006 
1/10/2006 

1 11 012006 ' 

7.78E+00 N/A 
8.08E+00 NIA 
6.82E+00 
7.38E+00 
7 24E+00 
6 78E+00 
7 01E+00 
6 96E+00 
6.77E+00 
6.79E+00 
7.02E+00 
6.98E+00 
6.82E+00 
6.87E+001 

6.98E+00 
7.07E+00 
6.77E+00 
7.25 E+OO 
7.72 E+OO 
7.26 E+OO 
7.25E+00 
7 20E+00 
7.08€+00 

7.04E+00 1 

7.03€+00 
7.04E+00 
7.09E+00 
7.26E+00 
7.39E+00 

NIA 
NIA 

1.1 1E+01 
1.14€+01 
1.25€+01 
1.29€+01 
1.35€+01 
1.36E+01 
1.55€+01 
1.41E+01 
l.47€+01 
1.51 E+01 
1.45€+01 
1.43E+01 
1.50E+01 
1.33E+01 
1.51E+01 
1.36E+01 
1.62E+01 
1.49E+01 
1.46E+01 
1.36E+01 
1.34E+01 
1.35€+01 
1.51E+01 
1.34E+O 1 
1.37€+01 
1.33E+01 
1.34E+01 

.-. (Kcpa--.- - Survey (Kcpm) Survey (pR1hr) .. Concentration (pCi/g) 
-1.43EBI 

5 00E+00 
6.00€+00 
5.00€+00 
6.00E+00 
l.lOE+Ol 
1.20E+01 
1.00E+01 
l.lOE+OI 
l.lOE+Ol 
1.10E+01 
l.OOE+Ol 
1.00E+01 I 
l.OOE+Ol 
1.20E+01 
100E+01 
1.00E+01 
1.1 OE+Ol 
l.OOE+Ol 
l.OOE+Ol 
t .00E+01 
l.OOE+Ol 
l.lOE+Ol 
1.00E+01 
l.lOE+OI 
1.10E+01 
l.lOE+Ol 
l.OOE+Ol 

- i 7 3 E-02 
-7.09E-03 
7.32E-03 
2.70E-04 
4.81 E-03 
1.41E-03 

-4.25E-03 
-5.49E-03 
-5.36E-03 
1.73E-03 
1.91 E-02 

-1.31 E-03 
-4.70E-03 

8.01 E-03 
3.68E-03 

-2.90E-04 
-1.40E-02 
-2.89E-03 
2.65 E -04 

-1. I 1 E-02 
1.16E-02 

-1.03E-02 
6.01 E-02 
3.96E-02 

-7.97E-03 
3.95E-04 
7.72E-03 
6.91 E-03 



Table 6 
Summary Data for Excavation and Removal of West Section CWS Line 

Sample ID Sample Location Collection Date Sample Field Screen Walkover Scan Exposure Rate Cs-137 Activity I 
RL06-0219-4649 
RL06-02202650 
RL06-022 1-465 1 
RL06-02224652 
RL06-02234653 
RL06-0224-4654 
RL06-0262-4657 
RL06-02634658 
RL06-0264-4659 
RL06-02654660 
RL06-0266-4661 
RL06-0267-4662 
RL06-0268-4663 
RL06-0269-4664 
RL06-0270-4665 
RL06-0271-4666 
RL06-0272-4667 
RL06-0273-4668 
RL06-0274-4669 
RL06-02754670 
RL06-0276-4671 
RL06-03154730 
RL06-03 16-473 1 
RL06-03204732 
RL06-0321-4733 
RL06-03224734 
RL06-03234735 
RL06-0324-4736 
RL06-0325-4737 

C Soil @ 90m 
C Soil @ 91m 
C Soil @ 92m 
C Soil @ 93m 
C Soil @ 94m 
C Soil @ 95m 
C Soil @ 96m 
C Soil @ 97m 
C Soil @ 98m 
C Soil @ 99m 
C Soil @ lOOm 
C Soil @ 101m 
C Soil @ 102m 
C Soil Q 103ni 
C Soil @ 104m 
C Soil @ 105m 
C Soil @ 106m 
C Soil @ 107m 
C Soil @ 108m 
C Soil @ 109m 
C Soil @ 110m 
C Soil @ l l l m  
C Soil @ 112m 
C Soil @ 113m 
C Soil @ 9 14m 
C Soil @ 115m 
C Soil @ 116m 
C Soil @ 117m 
C Soil @ 118m 

- 
1 11 012006 
111 0/2006 
1110/2006 
111 012006 
1 I1 012006 
1 /10/2006 
1/11/2006 
111 112006 
1 11 112006 
1 I1 112006 
111 1/2006 
111 1/2006 
111 112006' 
ill 1/2006 
1/11 no06 
111 112006 
1 11 1 no06 
111 112006 
111 112006 
111 112006 
111 112006 
111 2/2006 
1 I 1 2/2006 
1/12/2006 
1 I1 2/2006 
1 11 212006 
1 I1 2/2006 
1 /12/2006 
1/12/2006 

\.-:-l-.~t 

7.40E+00 
7.38€+00 
6.91 E+OO 
6.95E+00 
6.92E+00 
6.94€+00 
6.95€+00 
7.09E+00 
8.94E+00 
8.46€+00 
8.63E+00 
9.44€+00 
8.1 1 E+OO 

8.00€+00 
8.32€+00 

8.04E+00 

8.12€+00 
8.81€+00 
7.80€+00 
7.40€+00 
7.60€+00 
7.63E+00 
7.19€+00 
7.3 1 E +00 
8.18E+00 
8.39E+00 
9.37E+00 
9.03 E+OO 
8.47€+00 

1.37E+01 
1.42E+01 

1.55E+01 
1.18€+01 
1.30E+01 
l.l5E+01 
1.25E+01 
1.28E+01 
l.l7E+Ol 

1.15€+02 
1.2 1 E+01 
1.29E+01 
1.24E+01 
1.17€+01 
1.19E+Ol 
1.21 E+Ol 
1.16€+01 
1.17E+01 
1,13E+01 
1,18E+01 
8.66€+00 
7.84E+00 
7.81 E+OO 
1.02E+01 
9.99€+00 
9.80E+00 
1,17E+01 

1.63E+01 

l.l8E+01 

/Kcom\ Survey (Kcpm) Survey (pR1hr) . Concentration 
1 .lOE+Ol 
1.20E+01 
1.20E+01 
1.1 OE+01 
l.OOE+Ol 
1,10E+01 
9.00E+00 
l.OOE+Ol 
l.OOE+Ol 
1.00€+01 
9.00E+00 

1.00€+01 
9.00E+00 ' 

1.00€+01~ 
l.OOE+Ol' 
9.00E+00 
9.00E+00 ' 
l.OOE+Ol 
l.OOE+Ol 
9.00E+00 
l.OOE+Ol 
9.00E+00 
6.00€+00 
8.00E+00 
8.00E+00 
9.00E+00 
9.00E+00 
1.00E+01 
9.00 E +00 

3.32E-04 
1.17E-03 

-5.90E-04 
2.36E-03 

-2.15E-03 
3.69E-03 

-3.70E-03 
1.54E-02 
1.35E-02 
2.64E-02 
2.09E-02 
2.8 1 E-02 

-1.55E-03 
4.71E-03 
9.49E-04 
4.63E-03 

-1.11 E-02 
-8.36E-03 
-1.02E-02 
-6.26E-03 
4.61 E-03 

-9.63E-03 
-1.12E-02 
1.79E-01 
1.93E-01 

-5.57E-03 
-1.04E-02 
-7.86E-03 



Table 6 
Summary Data for Excavation and Removal of West Section CWS Line 

Sample ID Collection Date Sample Field Screen Walkover Scan Exposure Rate Cs-137 Activity I 
(KcPm) , Survey (Kcpm) , Survey (pR1hr) - Concentration ~ -- (pcilg) - I 

Sample Location 

RL06-0326-4738 
RL06-03274739 
RL06-03284740 
RL06-0329-474 1 
RL06-0330-4742 
RL06-03314743 
RL06-03324744 
RL06-03334745 
R L06-03344746 
R L06-03354747 
RL06-0336-4748 
RL06-0337-4749 
RL06-0338-4750 
RL06-0339-4751 
RL06-0352-4752 
RL06-03534753 
RL06-03544754 
RL06-0355-4755 
RL06-0356-4756 
RL06-03574757 
R L06-0358-4758 
RL06-0359-4759 
R L 06-0360-4760 
RL06-036 1-4761 
R L06-03624762 
RL06-0363-4763 
RL06-0364-4 764 
RL06-0365-4765 
R LO6-0366-4766 

C Soil @ 119m 
C Soil @ 120m 
C Soil @ 121m 
C Soil @ 1221-17 
C Soil @ 123m 
C Soil @ 124m 
C Soil @ 125m 
C Soil @ 126m 
C Soil @ 127m 
C Soil @ 128m 
C Soil @ 129m 
C Soil @ 130m 
C Soil @ 131m 
C Soil Q 132m 
C Soil Q 133m 
C Soil @ 134m 
C Soil @ 135m 
C Soil @ 136m 
C Soil @ 137m 
C Soil @ 138m 
C Soil @ 139m 
C Soil @ 140m 
,C Soil @ 141rn 
C Soil @ 142m 
C Soil @ 143m 
C Soil @ 144m 
C Soil @ 145m 
C Soil @ 146m 
C Soil @ 147m 

1/12/2006 
111 2/2006 
111 212006 
1/12/2006 
1 11 212006 I 
1/12/2006 
111 212006 
1 / 1 2Q006 
111 212006 

111 2/2006 
1/12/2006 
1/12/2006 
1/12/2006 
111 312006 
111 312006 
111 312006 
111 312006 
111 312006 
111 312006 
1/13/2006 
1/13/2006 
111 312006 
1 11 312006 
1 11 312006 
1 11 312006 
1/13/2006 
1 I1 3/2006 
1 I1 312006 

171 212006 

8.1 3E+00 
7 61 E+OO 
7 05E+00 

8.21 E+OO 
7 12E+00 
7 24E+00 
7 57E+00 
6 98E+00 
7 45E+00 
7 02E+00 
8 63E+00 
7.38E+00 

7.44E+00 

7.13E+00 
6 93E+00 
8 70E+00 
7 01 E+OO 
7.39E+OO 
8 00E+00 
7.74E+00 
7 75E+OO 
8.06E+00 
6.84E +00 
7.24E+00 
9 01E+00 
7 15E+00 
7 27E+00 
7.13E+00 
7 24E+00 

1.27E+01 
1.16E+01 
1.11 E+01 
1.28E+01 
1.25E+Ol 
1.21 E+01 
1.29E+01 
1.19E+Ol 
1.49E+01 
1.11 E+01 
1.24E+01 
1.14€+01 
1.23E+01 
1.21 E+01 

1.17€+01 
1.20€+01 
l.lSE+Ol 
1.24E+01 
1.32E+O 1 
1.29E+01 
l.l9E+01 
1.22€+01 
1.19E+Ol 
1.20E+01 

1.19E+01 
1.38E+O 1 
1.23E+01 
1.22E+01 

1.24E+01 

l.OOE+Ol -7.53E-031 
9 00E+00 
6.00 E+OO 
6 00E+00 
6 00E+00 
6 00E+00 
6 00E+00 
6 00E+00 
5 00E+00 
5 00E+00 
5 00E+00 
6.00E+00 
5 00E+00 
5.00E*00 
5.00E+00 
5 00E+00 
6 00E+00 
6 00E+00 
5.00E+00 
5 00E+00 
5 00E+00 
6 00E+00 
6 00E+00 
5 00E+00 
6 00E+00 
6 00E+00 
6,00E+00 
5.00E+00 
5 00E+00 

-2.64E-03 
-2.97E-03 
-1.62E-03 
-6.15E-05 
-1.41 E-02 
4.59E-03 
-5.01E-03 
-7.41 E-03 
1.51 E-03 
7.59E-04 

-9.29E-03 
-1.35E-02 
-5.75E-03 
5.82E-03 

-4.84 E- 03 
-6.68E-03 
-4.46E-03 
-9.43E-03 
-6.17E-03 
-2.36E-02 
1.21 E-03 
1.02E-02 

4.79E-03 
-7.99E-03 
-1.19E-02 
-1.31 E-02 
-1.65E-03 
3.93E-03 



Table 6 
Summary Data for Excavation and Removal of West Section CWS Line 

Sample ID Sample Location Collection Date Sample Field Screen Walkover Scan Exposure Rate Cs-137 Activity 
(Kcpm) Survey (Kcpm) Survey (VRlhr) Concentration (pcilg) 

RL06-03674767 
SLO6-03684768 
RL06-0369-4769 
RL06-0370-4770 
RL06-03714771 
RL06-0372-4772 
RL06-0373-4773 
RL06-03744774 
RL06-0375-4775 
RL06-0377-4776 
RL06-03784777 
RL06-0379-4778 
RL06-0380-4779 
RL06-03814780 
RL06-0382-4781 
R L06-0383-4 782 
RL06-03844783 
RL06-03854784 
RL06-0386-4785 
RL06-0387-4786 
RL06-0481-4864 
RL06-04824865 
R L06-04834866 
R L06-04844867 
RL06-0485-4868 
RL06-0486-4869 
RL06-04874870 
RL06-0488-4871 
RL06-0489-4872 

C Soil @ 148m 
C Soil @ 149m 
C Soil @ 150m 
C Soil @ 151m 
C Soil @ 152m 
C Soil @ 153m 
C Soil @ 154m 
C Soil @ 155m 
C Soil @ 156m 
C Soil @ 157m 
C Soil @ 158m 
C Soil @ 159m 
C Soil @ 160m 
C Soil @ 161m 
C Soil @ 162m 
C Soil @ 163m 
C Soil @ 164m 
C Soil @ 165m 
C Soil @ 166m 
C Soil (@ 167m 
Sidewall Soil @ 210 
Sidewall Soil @ 220' 
Sidewall Soil @ 230 
Sidewall Soil @ 240' 
Sidewall Soil @ 250' 
Sidewall Soil @ 260' 
Sidewall Soil @ 270' 
Sidewall Soil @ 280' 
Sidewall Soil @ 290' 

1 11 312006 
111 312006 
1 /13/2006 
111 312006 
111 312006 
1/13/2006 
111 312006 
111 312006 
111 312006 
111 312006 
111 312006 
I11 3/2006 
111 312006 
1/13/2006 
1/13/2006 
1/13/2006 
1/13/2006 
1 I1 3/2006 
111 312006 
1/13/2006 
1/19/2006 
111 9/2006 
1/19/2006 
111 912006 
111 912006 
111 912006 
1/19/2006 
111 9/2006 
111 912006 

7.31E+00' 
6.92 E+OO 
6.72E+00' 
7.07E+00 
6.91 E+OO 
7.18E+00 
6.95€+00 
8.04E+OO 
8.24E+00 
7.70€+00 
7.28E+00 
8.46E+00 
7.23E+00' 
7.53E+00 
7.13E+001 
7.11 E+OO 
7.63E+ 00 
7.83€+00' 
7.2 5 E+ 00 
7.61E+00 
7.54 E+OO 
7.19E+00 
7.84E+00 
8.57E+00 
8.00E+00 
8.1 1 E+OO 
7.62E+00 
8.09E+00 
7.82E+00 

1.21 E+01' 

1.18E+01 
1.14E+01 
1.22E+01 
1.32E+01 
I .  12E+01 
1.10E+01 
1.12E+01 
1.13E+01 
1.05E+O 1 
9.51 E+OO 
9.44E+00 
1.04E+01 
1.25E+01 
1.23E+01 
1.25€+01 
1.30E+01 
1.16E+01 
1.24E+01 
1.20E+01 
1.23E+01 
1.17E+01 

1.41 E+01 
1.28E+01 
1.30E+01 
1.40€+01 
1.30E+01 

1.44E+01 

1.26€+01 

6.00€+00 
5.00E+00 
6. OOE +00 
6.00E+00 
6. OOE +00 
6. OOE +00 
5.00€+00 
5.00 E+OO 
5.00E+00 
5.00E+00 
5.00E+00 
4.00E+00 
4.00E+00 
5.00 E+OO 
5.00E+00 
5.00E+00 
6.00E+00 
6.00E+00 
6.00E+00 
6.00E+00 
1 00E+01 
9.00E+00 
9.00E+00 
9.00E+00 
9.00E+00 
l.OOE+OI 
9.00E+00 
1.00€+01 
l.OOE+Ol 

1.26E-03 
-2.07E-03 
4.79E-04 
9.33E-03 
2.26E-03 

-2.04E-03 
2.93E-03 

-6.46E-03 
-3.02E-03 
-1.47E-03 
8.30E-04 

- 3.72 E-03 
8.60E-03 

.3.40E-03 
4.40E-03 
5.93E-03 
1.80E-02 
8.20E-03 
1.96E-03 

-3.98E-03 
-5.47E-03 
-2.85E-02 
3.72 E-03 
8.61 E-03 

-3.78E-03 
1.1 OE-03 

-9.55E-03 
1.22E-02 

-2.16E-02 



Sample ID 

RL06-0490-4873 
RL06-0491-4874 
RL06-0492-4875 
RL06-0494-4876 
RL06-0495-4877 
RL06-0496-4878 
R LO6-0497 -487 9 
RL06-0498-4880 
RLO6-0499-4881 
RL06-0500-4882 
RL06-0501-4883 
RL06-0502-4884 
RL06-0503-4885 
RL06-0504-4886 
RL06-05054887 
R L06-0506-4 888 
RL06-0507-4889 
RL06-0508-4890 
RL06-0509-4 89 1 
RL06-0510-4892 
RL06-0511-4893 

Table 6 
Summary Data for Excavation and Removal of West Section CWS Line 

Sample Location Collection Date Sample Field Screen Walkover Scan Exposure Rate (3-137 Activity 
(Kcpm) ' Survey (Kcpm) ; Survey (pR1hr) . -  Concentration (pCi1g) 

1.35E+01 l . l O E + O l  -1.60E-02 
Sidewall Soil @ 310' 111 912006 7.57E+00 1.21 E+01 9.00E+00 1.38E-02 
Sidewall Soil @ 320' 111 912006 7.49€+00 1.28E+01 l.OOE+Ol 3.08E-03 

7.89E+00 1.25E+01 l.OOE+Ol -1.48E-03 
Sidewall Soil @ 340' 1/19/2006' 7.38E+00 1.30E+01 9.00E+00 -2.85E-02 
Sidewall Soil @ 350' 1/19/2006 7.49€+00 1.20E+01 l.OOE+O 1 -6.00E-03 
Sidewall Soil @ 360 111 912006 ' 7.5 1 E+OO ' 1.50E+01 1.00€+01' 3.7 5E-02 
Sidewall Soil @ 370' 111 9Q006 7.58€+00 1.29€+01 1.00E+01 9.77E-03 

1.67E-03 
Sidewall Soil @ 390' 1 11912006. 7.30E +00 1.26€+01 9.00E+00 -6.82E-03 
Sidewall Soil @ 400' 1/19/2006 7.92 E+OO 1.49E+01 1 .OOE+Ol -8.26E-03 
Sidewall Soil @ 410 1 11 912006 ' 7.8 1 E+OO ' 1.1 8E+01' l.lOE+Ol -3.55E-03 
Sidewall Soil @ 420 1 11 9/2006 7.64E+00 1.29€+01 1.00E+01 -2.08E-03 
Sidewall Soil @ 430' 1 I1 912006 ' /.72E+00 1.33E+O 1 1.00Et01 -4.57E-03 
Sidewall Soil @ 440' 111 912006 7.47 E+ 00 1.48E+01 9.00E+00 -2.41 E-02 
Sidewall Soil @ 450' 1 1 1 912006 ' 7.71 E+OO 1.28E+01 l.OOE+Ol -2.27E-02 
Sidewall Soil @460' 111 912006 7.88E + 00 1.25E+01 9.00E+OO. -6.59E-03 
Sidewall Soil @ 470 111 912006 8.36E+00 1.28E+Ol 9.00E+00 -2.79E-02 
Sidewall Soil @ 480' 1/19/2006 7.73E+00 1.26E+01 9.00E+00 -1 .81 E-02 

Sidewall Soil @ 300' 111 912006 7.81E+00 

Sidewall Soil a 330' 111 912006 

Sidewall Soil @ 380 1 11 912006 7.63E+00 1.21E+01 1.1 OE+01 

Sidewall Soil @ 490' 111 912006 7.38€+00 1.22E+01 9. OOE +00 1.35E-02 
Sidewall Soil @ 500' 1 /19/2006 ' 7.85E+00 1.30E+01 8. OOE + 00 -1.86E-02 
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