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1 .O Introduction 

This report contains the final status surveys (FSS) lor the remaining areas of the Affected 
Filter Bed Area (AFBA) and the excavation of thc Well Injection Deep Extraction 
(WIDE) System located at the Columbus Closure Project (CCP). 1425 Plain 
City/Cieorgcsville Road Statc Itoute 142 Ear.  West Jefferson. 01 I43 162. Final status 
surveys were conductcd according to the guidance presented in the Ahrtiml.for- 
Cottductittg Siir\*eys irt Siipjmri of Licerise Terniiricttiori. NU REGK K-5 849. and thc 
Radiologicul C’hnrnctc.ri~crtioti mid Fir i d  Stciliis Pltrti.for Batrelle C’oltitrihits Lcrhorirtories 
L)ccomnti.s.~ior7iri~ Project. Ii’vst .It$ersott Sire, 1>1)-97-02 (Final Status Plan) (Ihttelle, 
2000). The h a 1  status surveys were conducted i n  kla) and June of 2005 and performed 
under Work Instruction 2806 (Closure Services, 2004). 

The intent of this tinal status survey report is to provide a complete record of the 
radiological status of the WIDE System excavation prior to restoration. or the final 
condition of the site. The final status survey report also provides a complete record of the 
radiological status 01’ the remaining arcas ivithin the AFBA. SuFticicnt information and 
data i s  provided to enable an independent re-creation and evaluation at some tiiture date 
of both the survey activitics and the reported results for the excavation. Infoniiation in 
this report is also available in rclkrenced technical basis documents. final status sun.ey 
p I ans. t cch n i ca I p roccd u res, t hc Bolt el le Me~nori(~1 h 1st it ut e Colrrni h I i s  Ope rcit io r IS. 

Decomniissior?i)?g Plut~. DD-93- I9 (BMl Decommissioning Plan). and other reporting 
and quality assuraiice proceduics. 

To the extent practicable. this linal status survey report is presented with minin~al 
information incorporated by rclkrence. This final status survey report has been generated 
follobving the guidance of Chaprer 9 ot’NUEG-5849 (ORAU. 1992). 

1. I Background 

On April 16. 1943. the I3atteIlc Memorial Institute (Rh.11). acting through what is now its 
Rattelle Columbus Operations (IK’O), entered into Contract No. W-7JOj-EN(;-92 with 
thc Manhattan Engineering Dislrict (MU)) to pcrt’onn atomic energy research and 
development (R&D) activities. LKO pcrformed nuclear materials research and 
development at priwtcly-ou-ned facilities for the h.lbN and its successor agencies; thc 
Atomic Energy Commission (Al;C‘). the l‘ncrgy Kcsearch and Development Agencj- 
(ERDA), and the Department 01‘ I<nergy (DOE). Research and development continued 
until 1988 (Battelle. 2003a). 

The BCO facilities at the King Avenue Site. Columbus, Ohio. and the Wcst Jefferson 
North (WJN) and South (WJS) Sites. West JefTerson, Ohio, became partially 
radiologically contaminated as ii result of the R&D activities. Decontamination of the 
King Avenue aid WJS Sites has been completed and decon~ti~issio~~ing activities 
continue at the WJN site. The DOE, as the successor to the AEC and the Government‘s 
earlier Lvork. is the agrccd party with predominant liability and responsibiliry for 
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decontamination and decommissioning (D&D) of the BCO facilities (Batlclle. 2003a). 
The Assistant Secretary for Nuclear Energy of the DOE accepted the D&D of the WJN 
into the DOE’S Surplus Facilities Management Program as a major projcct (DOE, 1986). 
The DOE is the agcncy funding and managing the cleanup of the WJN (t3attellc. 2003a). 
Howcver. the sitc is not a [IOE-onned facility. 

BMI holds U.S. Nuclear Regulatory Commission (NRC) licrnst. number ShM-7. DMI 
has continually operated and conducted D&D activities in fiill compliance nith this NRC 
licensc ,and according lo the BMI Decommissioning Plan. Thc BMI Decommissioning 
Plan for the WJN site docs not senre as a declaration to terminate SNM-7. but establish 
the criteria for performing D&D activities. The end goal of the BMI Ilccommissioning 
Plan is to reach unrestrictcd use conditions for h c  site (Battelle. 2003a). 

The DOE has contracted ECC&E2 Closure Services. LLC (Closure Sen,ices) to salkly 
removc DOE radioactive matcrials and contamination from the WJN sitc. Removal of 
radioactive niatcrial will be to  levels allowing future use of the site without radiological 
restrictions, as described in the BM I Decommissioning Plan. Closure Scniccs has 
conducted characterization and final status surveys for the Atlcctcd Filter Bed Area &and 
the WIDE System excavation. Thc rcsults of the surveys dcmonstratc that these areas 
huvc bccn reiiicdiatcd to lcvcls allowing future use without radialogical rcstrictions. 
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2.0 Site Description 

Created in 1984. the Battellc COlUiiibUS Decomnlissioning f'roject (BCLDP) is a 
reniediation project that includes nine buildings at the King Airenuc sitc and tive at thc 
WJN sitc. The CCP i s  the successor ofthe BCLDP. The WJN site has one pcnnaneni 
structure (Well Iiouse). Three former research facilitics. JN-I. JN-2. and JN-3 haw been 
demolished as \vel1 as JN-6. the guard house. Several outfalls. filter beds. and ivells are 
also located at the site. 

Thc WJN Sitc is located west of Columbus. Ohio. l'he site is bounded hy tlic Ijig Darby 
Creek, a national scenic and state protected river on the east. and fami lands to the west, 
south, and north. Immediutcly easi of the Big Darby Creck are ;1 Girl Scout camp and 
several residential neighborhoods. all \vithin !4 mile of the site. l'lic CCI' consists of the 
decontamination and deconimissioning of the 1 1.7 acre WJN site. a 2.6 acre filter bcd 
area and connecting areas. Buildings JN-1. JN-2. and JN-3 were the three radiological 
contamiriated buildings located within the 1 1.7 acre site. l'he buildings previously 
containcd a rcactor, a plutonium test facility and radioactivc analysis laborator)., thrcc 
large hot cells. and 50 foot deep fuel pool contarninatcd n-ith he1 rcsiduals. Each of 
these building and Building JN-6 have been dcmolishcd and removed from thc site. 
Extensive cxcavation and renioval have successhlly rcmediated almost 4.000 linear feet 
of contaminated underground piping and filter beds. The filter beds arc located in a 
dcsigatcd wetland protection area and flood plain. Figure 1 shows the location of the 
WJN site iind dctails the Af;BA and thc WIDE Sys~crn excavation. 
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2.1 Area Description 

The former AFBA was atop a sloped field locatcd to the east of the I.ake Battelle Dam 
and to the wcst of the Big Darby Creek. The arca included the: 

- Abandoned North Filter Bed(s) (AbNFI3). 
- .4ctive North Filter Bed (ANFB). 
- Abandoned Middlc Filter Red (AbblFB), and 
- Active Middle Treatment System (AMI'S). 

Tlic AFBA covered close to 2.6 acrcs o f  laid. 'I'he area had hcen divided into roughly 
107. IO-meter by IO-metcr grids, with a total surface area of' 10.700 squarc meters (m2). 
Figure 2 details the AFHA. I n  Figure 2, a dotted line represents a chain linked fence 
that encloses the former AFBA. The portion within the fenced enclosure is considered 
the affected arca. Closure Serviccs extended the chain link fence to the north to 
accotnmodntc remediation activities. Relocation of thc fence did not alter the arcas 
designated as affected in the BMI Decommissioning Plan. For the purposcs ofthis 
report. the AFBA encompasses the entire fenced enclosure as shoun in Figure 2. 

In Septembcr 2004. Closurc Services began surveying. characterizing. demolishing. and 
removing the contaminated structures. piping. and soils in and around the AlLctcd Filter 
Bed Arca. Characterization and final status s u n q s  were pert'onned on an iterative basis 
to support ongoing remediation and rcstoration activities. Final status sun.cys of 
remediated areas were performed and unrcstricted relcase requirements ha\*c been inct for 
all areas. 

Final Status S w e y s  have been perfornied and documented for the folio\\ ing 
excavations: 

- Abandoned Middle Filter Bed. including the Manhole B to E l  Sanitary Sewer 
I .ine 

- Manholc 7 to A Sanitary Sewer I h e  
- Active North Filter Bcd - North Subsurface Sand Filter 
- Active North Filter Bed - South Subsurface Sand Filter 
- Grids 42. 50. 5 1 ,  52. and 60. 
- Manhole 7 to 8 Sanitary Sewer Line 
- Active North Filter Bed Discharge Line 
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Surveys and samples of the excavations listed above have bczn documcnkd in previously 
drafted FSS Reports. These excavations are not within the scopc ol’this particular report. 

Affected areas and excavations addresscd in this report include: 

- Excavation of a portion of thc WIDE System. 
- The portion of clay piping leading from sune? grid 53 to sunfey grid 46. and 
- Remaining affccted areas within the fenced cnclosure. 

Remaining affected areas withiri the knced enclosure includc: 

- Final status surveys and samples obtained from unescatsatrd grids \s.ithin the 
fenced enclosure. and 
Areas previously excavated and restored. - 

Final status surveys of the remaining affected areas of post-restoration areas were 
performed to document the “as left’. condition of the AFBA. 

Figure 2 illustrates in blue, the location and perimeler of the cxcavatcd portion of the 
WIDE System. Figure 3 provides grcater delail of the location and pcrimctcr of the 
WIDE System Excavation. Figure 2 shows the location and peritnctcr of thc area 
including and surrounding thc Active Middle Filter Bed that is cscludcd liom this report. 

Two classifications of areas are used in NUREG-5849 and arc temicd affected or 
unaffected. These classi Iications are defined as (NRC. 1992): 

Affected Areas: Arcas that have potential radioactive contamination (based on 
plant opcrating history) or knoun radioactive contamination (based 011 past or 
preliinitiary radiological surveillance). This tvould normally include arcas Lvhere 
radioactive materials were used and storcd. where records indicatc spills o r  other 
unusual occurrences that could have resulted in spread of contaminalion. and 
wherc radioactive matcrials tvere buried. Areas immediatcly surrounding or 
adjacent 10 locations where radioactive materials were used. storccl. or buried arc 
included in this classitication because of the potcntial for inadlwkmt sprcad of 
contamination. 

Unaffected Areas: All areas not classiticd as afiected. Thcsc arcas are not 
cxpeckd to contain rcsidual radioactivity. based on knowlcdgc of silc history and 
previous in formation. 

Areas Lvithin the fenced enclosure ofthc filter bed area are considcrccl to hc ull’ectcd. 
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2.2 Remediation and Characterization Surveys 

2.2. f Remediation and Characterization of the W E  System Excavation 

in 1980. portions of the Abandoned North Filter Reds were rcmovcd. packaged as low 
level radioactivc waste. and disposed o!T-site. Analysis of samples taken from the 
remaining filter media were submitted to the NRC by BMI. I3MI was then authorized by 
the NRC to backlill the bcds with clcan sand, blend the sand tvitli the remaining filter bed 
media. and cover the blendcd material with three feet of soil. BMI completed this action 
in 1982. (DOE. 1990). 

Starting in the early 2000's. HMI installed and partially tested the WIDI; System n i t h  
water. The WIDE System uas an itr si/u soil decontamination process for wtshing 
subsurface soils with chemical solution injected through prefabricated vertical wells 
(PVW). The intent was to  irivect each I'VW with chemical solution to loosc the 
radionuclides troni the soil. Spccializc pumps would then extract the radionuclide 
solution from the ground through the I'VW. The extracted solution \vas then to be 
filtered through ion specific tilters and tested to remove the radionuclides. In early 2003, 
BMI preformcd niiiltiple tcst injections by punipitig large aiiouiits of chemical solution 
frec water into thc system. (DOE, 2003) In thc tirst quarter 01'2004. Closure Services 
abandoned the WlDE Systcm and prepared to perform excavation and removal of 
contaminated soils. 

In 2005. Closurc Senriccs began the demolition and removal o r  the Aftkted Filter I3ed 
Area. including thc Abandoned North Filter Beds and the WIDE System. I t  was 
anticipated by Closure Services that 39,000 cubic feet would require removal to 
affectively remediate the area. In completing the cxcavation. approximately 90,000 cubic 
feet of soil and debris were rcnioved and packaged lbr otT-site disposal from the 
Abandoned North Filter Bcds and the WIDE Systcm portion of the Filter Bed Arca. 
Excavation and off-site disposal represented a total reduction of the source t e n  by 
approximately 8.2 millicuries of radioilctivc matcrial. Figure 3 pro\.idcs details of the 
location and pcrimetcr of the WlJX System excavation. 

2.2.2 Remediation and Characterization of Abandoned Clay Pipes 

In April 2005, cxcavation activities esposed the north end oftwo (2) vitriticd clay pipcs 
following the removal of thc dosing chamber and a splitter box tiom the Abandoned 
North Filter Ucd area. The vitrified clay pipes originated as discharge lines from the 
south side of the splitter box. Original design drawings indicaicd that thc lines ran to ihe 
south and then turned east. eventually discharging to the now Abandoned North Filtcr 
Beds. 

Samples collccted from the splitter bos and soil outside ot'the pipes attached to thc 
splitter box indicated contamination levels greater than the release criteria. SpeciIically. 
soil samples collected from around thc esterior of the pipe ranged from 12.6 to 207 pCi/g 
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for Cesium- 137 (Cs- 137). Figure 4 details the location of pipes lcading from the splitter 
box. towards the south, and then east towards the Abandoned North Filter Bed. 

Excavation then removed the splitter box and roughly four (4) feci of the line running 
towards the south. A test trench was cxcavated at a pipe bend lvithin survey grid 55. as 
sho\\n in Figure 4. Following the escavation. characterization samples uere obtained 
from the exterior and the interior of the esposed inlct sections of each pipe. The inlet 
sections of piping is'crc collapsed and filled with soil. Soils and piping were samplcd and 
are presciitcd as samplc numbers R1.05-0923 through 0934 in Table 1. Radiation 
surveys of the interior of the pipes could not be perlbmied as it had collapsed. although 
the areas surrounding werc scanned with a two (2) inch b). two (2) inch Sodium lodidc 
mal) detector. Areas exceeding thc dccision limit \.due (DLV) u.ere samplcd. 
Analytical results of the smples  indicatcd that the remaining materials Lvere less than thc 
releasc critcria. Table 1 presents the analytical results of all thc pre-remediation and post 
remediation samples obtained from within and iuound the section ofthe hvo (2) vitrified 
clay pipes running from the south ol'thc splitter box and east into Grid 46. 

The Charcictcriai~ion c i r d  Find Sttitiis Report jhr. the .4rens Siirroiindii,ig urd Ir ic l i~l i~g 
the Acrive .4.lit/dle Filrer Red derails the escavalion and removal of the portion ofthe hvo 
(2) vitrilied clax pipes after running to the east into Grid 46. The report presents 
scanning surveys and analytical results of samples obtained from within and around the 
east section of the pipes \vithin Grid 46. 

Excavation Crews encountered two (2) vitrified clay pipes in Grid 46 during the 
excavation activities in the south end of the areas siirrounding and including the Active 
Middle Filter Bed. . Samples collected of soil from the outsidc ot the pipes indicated 
contamination levels greater than the release criteria. Figure 4 details the location of 
pipes exposed during the excavation of the area surrounding and including thc AMFB. 

Excavation proceeded roughly 6 fcct to the west along the run o f  the pipes. 
Characterization Technicians then obtained samplcs of material fi-om the interior of and 
around the outside ofthe pipes. A scanning suwcy ol-the interior ofthe pipes was also 
perl'onncd using a t \ i a  (2) inch by two (2) inch Nnl detector conncctcd by a 12-foot long 
cord to a scaler/ratemctcr. The detector \vas gently pushed towilrd thc west. along the 
interior run ofthc pipc to a distance I2 feet from the pipe outlet. Kcadings obtained from 
the survcy were at background levels of less than 16.000 counts pcr minute. Saniple 
results indicated soil activity concentrations well below the screening criteria for 
unrestricted releasc. Table 1 presents the analytical results of characterization and post 
remediation samples obtained from the interior and cxtcrior of the two (2) clay pipes. 

Post-remediation results of representativc bulk samples obtained of the tti'o (2) clay pipes 
and the surrounding soils are below those presented in DD-93-03. Rev. O1 'Volumetric 
Release Criteria Technical Basis Document for Battelle Colunibus 1,aboratory 
Decommissioning Project" (Battelle. 1993). 
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3.0 Decommissioning Activities 

3.1 Decommissioning Objective 

The objeciive of the tinal statiis survey performed of the AfTccted Fiitcr Bed Area and the 
WIDE System excavation is to demonstrate that thc remediation of the area will allow for 
future usc without radiological rcslriction. Renicdiatsd arcas of'thc. CCP may be 
detcrmined to be free of residual radioactive contamination uhcn remaining soil 
Contamination levels are below those prescntcd [ID-93-03. Rev. 0. "Volumetric Kclcase 
Criteria Technical Basis Document tor BnttcIle Columbus Laboratory Decommissioning 
Project". hereinclficv- rcferrcd to as DD-93-03, Rev. 0. (Battelle, 1993). Table 2 presents 
the volunietric release criteria as presented in DD-93-03, Rev. 0. 
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4.0 Final Status Survey Procedures 

Planning and implementation of the liiial status survey of the Affccted Filter Bed Arco 
and the WIDE System excavation adhered to the rcquiremcnts of the Final Status Plan 
(Rattelle. 2000) and Work Instruction 2806 (CS. 2004) 

4.1 Sampling Parameters 

Final status soil samples of the Affected Filter Bed Area and the \'IDE System 
excavation werc obtained from survey grids. Survey grids were cach ten bv ten meters. 
with each grid divided into equal sizcd quadrants o f  live by five meters. I;inal status soil 
saniplcs were then obtained iioin cach of the grid quadrants. Analyses of soils samples 
by gamma spcctroscopy \vue performed by the On-Site Radioanalytical Laboratory 
(KAL). 

4.2 Major Contaminants ldentified 

Thc characleri,wion of thc Affected Filter Bed Arca excavation identitied Cesium- 137 
(Cs-137) as the primary radiological contaminant of concern (RCOC). Other RCOCs 
included Cobalt-60 (CO-6O), Europium- 152 (Eu- 152) and Eu- 154. Aniericiurn-241 (Ani- 
24 I ) .  Srontium-00 (9-90). Plutonium-238 (Pu-238). and Pu-239. Cs- 137 is used as a 
surrogate for thc other RCOCs present in the soils as it  typically accounts for 64 percenl 
of the total isotopic activity. 1:urttier. the release criteria sct for Cs-137 is considered 
conservativc for the decommissioning activities. The surrogate relationship of Cs- 1 37 to 
other RCOCs u a s  calculated using data presented in Table 3. Table 3 presents the 
isotopic quantity and activity concentrations of samples collected froni the filter bed area 
by 1 3 M I  from f'vlarch through September 2000. These data are not associated with the 
excavation of'thc Affected Filter Bed Area. Average activities for thc multiple samples 
were calculated for each RCOC prior to setting the ratios against Cs-137. ' For each 
KCOC. the avcragc activity concentration was set as a ratio against thc average Cs-137 
activily concentration as obtained from previous actions at the filter beds. Cs- 137 
activity ratios for each RCOC utilized to calculate the RCOCs for the AI-fcctcd Filtcr l3ed 
Area arc prescnted at the lower portion of Table 3. 

4.2.7 Guidelines Established 

Table 2 presents the guidelines for residual radioactivity concentrations for soil and solid 
volumes as applied to the cxcavation. Criteria Ibr rcsidual radioactivity concentrations in 
soil are defined in a number of referenccs. DOE Order 5400.5, Section iV.a.2 provides 

I 8a tt el le, Rudiokogical Strlrrts oJ.4 handomd Filler BrJ Presr~tiuiioti, http:/iw\vw .oh io.doe .nov/cc p srbt. 
Posted 711 52003. Presentation provided by DOE to the CCP website. Pagc titled "Radioactive Inventory 
of the Abandoned North Filter Heds & Limit Fractions" contains sampling data obtained fiom March 
through September 1000 froin the filter beds. Avenge Cs- I37 ratios were utilized to calculate the activiQ 
concentrations of the isotopes o f  conccm. 
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generic giridclines !or residual concentrations o!' Ihdiuni-226 (Ra-220). Ra-228, 
Tho~um-230 (Th-230). and Th-232. NRC Guidance has been received b! the CCP 
which contains soil radioactivity concentration guidelines for Co-60. Sr-90. Cs- 137. Ka- 
226. and Ita-228. NRC guidance for soil radioactivity concentration guidelincs for 
natural. enriched and depleted uranium are also utilized. TabIe 2 compiles soil residual 
radioactivity concentration guidelines to be utilized by the CCP. Table 2 values have 
been generated priniarily from the various reference technical docunmits and liom soil 
guidelincs generatcd from coiiiputer pathway analyses. l'u-24 1 is calculated by applying 
a ratio to sun1 of Pu-238 and Pu-239 (obtained from ORIGEN 2.1 derivcd lalues, 
Battelle. 2003~). resulting in ii Cs-137 to Pu-241 ratio of 2.8. Using thc ratios from 
Table3 and the Cs-137 to hi-241 ratio of2.8, the sun orratios oCradionuulides \ \ i l l  
meet unity at Cs-137 concentrations of I I pCi/g. This proLides a modified screening 
criterion of 1 1 pc'i/g, for Cs- 137. 

Esposurc rates \vere compared to the 5 p R . h  above mean backpund  limit listed in DD- 
97-02, Rev. 0 (Battdle. 2000). Sunley measurements are those 1 -meter abovc the p w n d  
surface. I'hc calculated mean background esposure rate and the 95 pcrcent con tidence 
intends uscd for thc CCP opcn area grounds arc 8 f 2 ptUhr. Compliance to thc limit is 
mct when the exposure rate survey is less then or equal to the limits of DD-97-02. Rev. 0 
(Dattelle. 2000). Initial compliance scrcening is niet if individual esposure ratcs are less 
than or equal to 13 pR/hr. Further assessment of compliance allows for esposurc rates to 
bc averaged over a 100 m' grid area to meet the limit  of less than or cqual to 5 pR%r 
above background at 1 -meter above the ground surface. Additionally. exposure r a m  
over any discreet area may not excccd 5 p u r  above background. 

Data collccted from trench-like culverts located on Bansllt. property unassociated with 
site operations indicate a gcometry effect. increasing the background exposurc rates 
inside thc trenches by 3 to 5 p W v .  Trench exposure rate incasurenients must be less 
than or equal to 18 pFUhr. 'Jhe same compliance assessment is applied to thssc 
measurements as stated abovc. 
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5.0 Equipment and Procedures 

5.1 Equipment 

Survey instruments sensitive to gamma radiation arc used to monitor grounds and 
escavation surlhces for rcsidual radioactive materials. Ludluni Model 44- I O  hvo-inch by 
two-inch sodium iodidc dctcctors with Ilherline ESP-2 meters wcre used to scan the 
grounds and cxcavation. Ludlum Model I9 exposure rate meters were used to obtain 
microRocntgen per hour measurements. 

Othcr instrumentation used in the RAI, to support the final sratus sunq  includes: 

- A VMS based Canbcrra Procount data acquisition systcm in conjunction lvith 
high purity germanium detectors for gamnia spectroscopy of soi I samples. 

- A Tennelec Model LB5 100 Simultancous Alpha and Ikta Gas I'roportional 
Counter to count sincar samplcs 

5.2 Scanning Minimum Detectable Activities 

Scanning mininium detectable concentrations (M1)CKm) is determined to demonstrate 
that the Mt)CScdn is less than the moditied Cs-137 screening criteria. 'I'hc MDC,,, is 
calculatcd utilizing the methodology dcscribed in NUREG-1507 and the background 
count rate and a default dekctor rcspoiise to Cs- 137 (NRC, 1998). The cquation during 
the walkoi.er surveys of the CCP incorporates a d' of 1.38 and a suneyor efliciency of' 
0.5. The ambicnt background at the time of thc csca\.ation of thc WIDE System and the 
SUNCY of the rcmaining areas was 15,500 counts per minute (cpm). Thc t'ollouing is the 
calculation of the blDCsa,,: 

(15.500 cpni) s ( 1  sec) x ( 1 mid60 sec) = 258 counts - - bi 

MDCR - ( 1 3 8 )  x ( 4 s  ) s (60 sed I min) = 1330 cpni - 

MDCR,",,", - - 1330 cprdJ0.5 

MDER - 188 1 cpm/(900 cprdpwhr) - 

I881 cpni 

2.09 pWhr 

- - 

- - 
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5.3 Procedures 

The Characterization Team u a s  l'ormally trained and quiili lied to applicable procedures 
prior to the initiation of the characterization and final status surveys. Documentation of 
training is maintained by CCI' Project Records. 

The following plans and procedures were utilized for the suneys: 

DD-93- 19. Rev. 5 Decoinmissiotling Plan, Battellc Memorial Institute Columbus 
Operiit i tins 

1>1>-97-02. Rev. 0 Ikdiological Characterization and 1:inal Status Plan for BCI,I)P 
West J c I'l'crson Site 

SC-OP-002. Rev. 0 Facility Post-Decontamination Find Status Sumey for Raseline 
Areas 

SC-SP-004.2, Rev. 3 Manual and Mechanical Collection of Surface and Subsurface Soil 
Saniplcs in Support of Site Charactcrization 

tIP-OI'-i 00. Rev. 4 Opcration and Calibration of'thc Ebcrlinc hlodel ESP-2 Suwcy 
bletcr 

W 1-2806 Excavation and Trench Sampling and Suwcys 
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6.0 Survey Findings 

6.1 Exposure Rate Surveys 

Exposure rate surveys were pcrl'omcd in each quadrant of the grids ror the remaining 
areas within thc AFl3A and the excavation of thc WIDE System. 

6.1.1 Exposure Rate Surveys of Remaining Areas within AFBA 

'The calculatcd mean background exposure rate and the 95 percent confidencc intervals 
used for the CCP open grounds are 8 f 2 pFUhr. The exposure rate readings for the 
remaining ucas u i t h i n  the AI-HA arc presented in  Table 4. Table 10 presents the 
compiled final status suncys ol'the remaining arcas Lvithin the AFBA. 
The exposure rate readings were individually compared to the mean background value of 
8 f 2 pR/hr in ordcr to show compliancc with the 5 pK /hr above background release 
criterion. Initial coinpliance is nict if tlic individual open grounds csposure rate surveys 
are less than or equal to1 3 pR/tir. The average oiie meter iiieasurenicrit was 10.8 p€Uhr. 
the minimum measurement wiis 6 p Whr and thc niasimum measuremcrit  as 14 pWhr. 
Under further assessment, thc average of each 100 rn2 grid is less than or equal to 13 
p h r .  

6.1.2 Exposure Rate Surveys of WDDE System Excavation 

The calculatcd mean background exposure rate and the 95 percent confidence intervals 
used for the CCP trench excavations is 3-5 pR/hr greater than that for open grounds of 8 
f 2 pR/hr. The exposure ratc readings within thc cxcavation ofthc WIDE Systcm are 
presented in Table 7. TabIe 1 1  presents the compiled with all final status surveys of the 
WIDE Systcm escavation. 

Thc exposure rate readings wcre individually compared to the mean background value of 
8 f 2 pWhr in order to show compliance uith thc 5 pR /hr above background release 
criterion. Initial compliance is inct i f '  the individual open grounds csposurc ratc suneys 
are less than or cqud to1 3 pIUhr. The average otic meter nieasureiiicnt was 10.8 pR/hr. 
the minimum mesurement \vas 10 p Whr and the maximum measurcrncnt \vas 14 pR/hr. 
Under furthcr assessment. the avcragc o f  each 100 inz grid is less than or equal to 13 
CIW. 

6.2 Open Grvunds and Excavation Sampling 

Final status soil samples werc collected from the remaining areas o f  the AFRA and the 
excavation of the WIDE Systcm. 
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6.2.7 Open Grounds Sampling 

Final status soils samples were collected from the remaining areas of the AFBA from 
each of thc suney grids. Samples wcre obtained from each grid quadrant as required by 
Section 6.3.3 of DD-07-02. Rev. 0 from a depth of surface to 15 centimeters. Table 5 
presents the reported (3-137 result for each final status soil sample location. Anal>-tical 
results for Cs-137 ot'each soil sample arc also presented in Table 10. 

6.2.2 Excavation Sampling 

Final status soils samples were collected from the excavation of the WIDE System froni 
each ot'the suney grids. Samples werc obtained from each grid quadrant as required by 
Section 63 .3  of DD-97-02. Rev. 0 from a depth ot' surface to 15 centimeters. Table 8 
presents the reported C's- 137 result tbr each f inal stalus soil sample location. Analytical 
results for (3-137 of each soil sample are also prcsented in Table 11. 

6.3 Scanning Measurements 

Scanning measuremeiits were perfoniicd with a two inch by two inch sodium iodidc 
detector in accordance with section 6.3.1 of DD-97-02. These ineasurements were 
performed for the remaining area of the AFBA and the WIDE System excavation. 

The decision level value (DLV) for the scanning of open grounds and trenchcs is set at 
18.374 cpm for final status surveys at the CCP. Thc I)LV is the incan background plus 
the MDA of the scanning instruments. Scanning surveys of an area that exceed the DLV 
require additional radiological measurements. DD-97-02 requires that soil samples be 
collected at each location \vhere the D1.V is exceeded. 

Scanning tncasureiiicnts of'the remaining areas of the AFBA excuedcd the DLV of' 
18,374 cprn in several locations. These locations were primarily towards the north and 
west of the filter bed area. Characterization Technicians collected soil samples ivithin the 
grid quadrants as requircd by DII-97-02. Tables 6 and 10 present the surface scanning 
results ot'the remaining arcas of thc AFBA. Additional tvalkovcr scans were performed 
following site restoration. All results were less than  thc DLV and were added to the 
tables. 

Scanning measurement of the WIDE System excavation \vere less than the D1.V. with the 
exception of the southwest quadrant in Grid 27 and the southeast quadrant in Grid 36. 
Charactcrization Technicians collccteci soil samples as required by DD-97-02. Table 9 
presents the surface scanning results tbr the WIDI: System excavation. Walkovcr 
scanning surveys are also presented in Table 11. 

6.4 Radioanalytical Reporting Requirements 

Tables 10 and 11 present the reported analytical results for Cs-I37 ofeach tinal status 
survey soil sample. In general, soils samples exhibited low conccntrations Cs-137 
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activity. lltilizing the ratio of Cs-1 37 t o  other radionuclides. low conccntratiotis of C's- 
137 would indicate even lower concentrations of other gamma emitting radionuclides of 
concern. A s  such. gamma emitting radionuclides of concern othcr than Cs-137 would be 
less than thc corresponding Minimum Detectable Activity (MDA). Table 12 presents the 
typical MDAs for thc gamma-emitting radionuclides of concern. 

Ccsium- 137 has been established as the predominate radionuclide and has h e n  
historically used as a surrogatc for other radionuclides of concern as discusscd in section 
4.2 and section 4.2. I .  

Evaluation of thc 401 total sariiplcs collected and analyzcd indicates that; 222 samples 
ucre below 1 % of thc Cleanup Criteria. 168 were hetwccn 1 and 10% of the Clcanup 
Criteria. 4 were bctween 10 and 20% of the Cleanup Criteria, 6 were bet\veen 20 and 
41% of the Cleanup Critcria. aiid a singlc samplc was at 70.55% ol'lhe Cleaniip Cntcria. 
Table 13 presents the results o f  thc cvaluation. Table 14 details the "fraction of limit" 
calculation for the Iinal statiis soil sruriple M'ith the reported Cs- 137 activity 01'7.76 pCi/g. 

6.5 Supplemental FSS Activities 

On June 29. 2005, the Charactcrization Crcw performed a h a 1  verification scan s u n t y  
of'the AKected Filter Bed Area and the WIDE System excavation. Two (2) small 
localized a r m s  of elevated conlamination that excceded the DLV limit were detected 
within the WIDE System excavation. Characterization Crews identified thc locations and 
relinquishcd the survey arca io the IVC Team. 

The IVC Team then began the \.erification surveys ofthe Affected f:ilter Bed Area and 
the WIDK System excavation. Verification survcys performed by the IVC Team 
confirmed the presence of elevated arcas of contamination not prcviously idcntified by 
Closure Services. In response to the discrepancy. Closure Services performed additional 
remediation and sampling ot' the idcnti lied areas. Subsequent evaluation of' tlic 
supplemcntal sampling activitics sho\vccl the remediation to be successtul in clirninating 
the areas of elcvated contamination. Attachment 1 conlains a detailed discussion of this 
event and actions taken by Closure Services. 
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7.0 Conclusions 

The characterization and tirial status survey results denionstrate that the radiological 
endpoint criteria objectives of'the NKC-approved Decommissioning Plan have been mct 
for the Filter Bed's Afiected Areas within the fence line and the WIDE System 
cxcavation addressed by this ctTort. (Battelle. 2003) Reported analytical results for 
media samples obtaincd from the excavation are below thc residual radioactivity 
concentrations for soil and solid volumes as presented in Table 1. 

Remaining soil contamination levels are below those presented in I)I)-93-03. Rev. 0. 
"Volumetric Release Criteria Technical Basis Document for Hattcllc Columbus 
Laboratory Decommissioning Project" (Battelle. 1993). The decornniissioning objective 
has been satisfied. The final status survey performed in the Filter B3cd-s Aflkctcd Arcas 
within thc fence line and the WIDE System excavation. statistically demonstrates that the 
remediation of the area was successful and that thc excavations are fret. from residual 
radioactive contamination making them suitable for unrestricted release. 
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Table 1 

Sample ID 

RL05-0908-1370 

RL05-0909-1371 

RL05-0910-1372 

AbNFB Clay Pipe Sampling Summary 

Grid ID cs-137 (pC1Ig) CommentslNotes 

61/62 0.90 Chamber-SW End 

6 1/62 0.15 Chamber- Middle 

6 1/62 0.20 Chamber-SE End 

Under Dosing 

Under Dosing 

Under Dosing 

, 
Table 1-B 

Abandoned North Filter Bed - North Section Piping Samples Near Dosing Chamber 

Sample ID Grid ID I Cs-137 (pCi/g) 
I 

RL05-0259-0919 

RL05-0260-0920 

RL05-0582-1127 

RL05-0583-1128 

RL05-0261-0921 

RL05-0262-0922 

Commen ts/Notes 
SDlitter Box - Grid 52 

52 0.17 

52 24.10 

WIDE 14.40 

WIDE 12.60 

52 207.00 

52 89.50 

w'atl, IIS Splitter BOX 
Splitter Box - Grid 52 
wall, VS Splitter Box 
Splitter Box Wall, Pre- 
remediation 
Splitter Box Wall, Pre- 
re media tion 
Splitter Box - Grid 52 
oufflow to old "Y', OIS 
pipe, Soil Samples Pre- 
re media tion 
SDlitter Box - Grid 52 
oufflow to old "Y', OIS 
pipe, Soil Samples, 
Pre-remediation 
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Table 1-C 
Abandoned North Filter Bed - North Section Near Dosing Chamber 

Removal of Material Around Clay Pipes 
Post-Remediation 
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RL05-0368-098 1 Soil from around Pi 

RL05-0373-0983 

1 RL05-0585-1130 I WIDE I 0.92 I Piping 

Sample ID 

RL05-3652-3554 

RL05-3653-3555 
RL05-4232-3962 

Grid ID CS-137 (pCi/g) Comments/Notes 
Soil from inside North 

46 2.47 Pipe 
Soil from inside South 

46 2.76 Pipe 
46 0.01 North Pipe - Pulverized 

RL054233-3963 1 46 I 0.17 I South Pipe - Pulverized 
1 I Soil from inside North 

RL05-4234-3964 

RL05-4235-3965 

46 0.23 Pipe 

46 5.45 Pipe 
Soil from inside South 
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8 South Pipe Outside -0.28 4.46 

10 South Pipe Inside 2.83 4.46 
- 11 South Pipe Inside 38.62 93.78 

12 South Pipe Inside 52.62 140.38 

9 South Pipe Inside 18.39 37.47 
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Table 2 
BCLDP GUIDELINES FOR RESIDUAL 

RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VOLUMES 

I 

Radionuc1idda' 
Natural Uranium 
Enriched Uranium 
Depleted Uranium 
Ac-227 
Am-24 1 
Am-243 
Ce- 144 

r 

King Avenue Wcst Jefferson 
Concen trali on Concentration 

(pCi/g>'b' (pCi/g)'b' 
10"' ndC) 
30"' 30'" 
35'" 35"' 

19 19 
na'" 3 P '  

na 30'" 
na 2.100 I 
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King Avenue 
Concentration 

Kaclionucl idd3' (pCi/gfb' 
Ra-226 (>I5 CIII ofsoil) I 5(2*3) 

Ra-228 5'2.3' 

West Je ffcrson 
Coticcii trat ion 

(pC i/gYb' 
t l i l  

1121 

Table 2 Notes and References 
Notes: 

Ru- 106 
Sb-125 
Srn-151 
Sr-90 
l'h-228 
Th-230 
Th-232 

a. Activity concentrations above natural background concentrat ions. Where inorc than onc 
radionuclide is present. the sum of  the ratios of the individual radionuclidc concenrrntions to 
thcir respective concentration limits shall not exceed I .  

na 180 

na 118 
na 6.700 

5 ( 3  
jCZ ,  

jt3' na 
5'' ' 1Ii.I 

29 I1 ;1 

b. concentrations I'or which no specific reference is cited hnvc bccri dcrivcd from RESKAD 
calculations and arc the inorc rcstrictive values calculated for soil tlcposition at i I  depth of 5 
mclcrs. 

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

d. DitTcrencc in tritium activity concentrations are due to the ditTerence in  dcpths ot'the water 
lablcs at two sites. The water table depth at King Avenue is deeper than that at West 
JclTerson. 

Kefcrenccs: 

Options I and 2 o f  the Branch Technical Position. "Disposal or Onsite Storage of Thorium 
or Uranium Wastes konl Past Operations" (46 FR 5106 I ,  October 3. I98 1 ). 

NRC Memorandum. "Acceptable Cleanup Criteria and Practices tor Ilccontaniination and 
Decommissioning (License No. SNM-7)" dated April 17. 1992. to 1 larley L. Toy. License 
Coordinator and Manager. Nuclear Sciences, Battelle Memorial Institute tiom J.W.N. 
Hickcy. Chief. Fuel Cycle Safety Branch, Division of  Industrial and Medical Nuclear 
SaI'cty. Office of Nuclear Material Safety and Safeguards. 

DOE Order 5400.5, "Radiation Protection of the Public and the Eiivironinent" 

NKC' Policy and Guitlnnce Directive FC83-23, "Tennination ot' Hyproduct. Source, and 
Special Nuclear Material Licenses". 
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16607 
16606 
16668 
1- 
18079 
1- 

AVMgo 

74 2 I 0 28 726 065 1 1 8 s  0 59 I 0 M 1 3  0629 
18 7 0 07 4 03 026 047. -0 180 0 016 0 287 
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381 0 07 a 0 0 5 0  -0031 471. NA 0 135 384 
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324 c0 016 0561 ~0 053 e0016 0 21 .oo19 eo o w  
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Cr-137lCobo 
C%137/Eu-152 
Cs-137/Eu-1Y 
Cs. 137Am-2rl 
Cs-1371Sr-#) 

Cs. 137lPu-233 
Cs.13?/Pu-119 

Cs.137lPu-241 (d1 

381 
17 
1.32 
I 5  
44 
#x) 
25 
2 8  

-- .- -- ----.-- -- , - -- I 
Am-241 30 075WM402 I 0 03 

Sf 90 5 0 237605W2 0 05 
Pu.238 25 001375421 000 
Pw239 25 043B702113 0 02 
pY.241 2s 3928571429 o is 
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Ta#e 4 
Remaininp Areas of M e a &  m e r  Bed Area 

Exposure Rille Surveys 

I 134 

Q 

. Eastern Portions of Grids 94 and 95 were psrc of a predwo F SS and n / 



/-- 



Table 6 
Remainin9 Areas of Anected Filler Bed A m  

Walkovw Scan Surveys 
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Table 7 
WIDE System Excavation 

Exposure Rate Surveys 

r 37 I 

I OpRlhr 13pRll)r 

I2pRlhr 11pRl$ 
I 
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38 I 

14pFUhr 14pRlhl 

110 

12 RIhr (1Zpfmr 

1OpRIhr 11pRIhr 

11pRIhr 11pWhr 

29 
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30 
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Excavation Bed Area 
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Table 8 
WIDE System Excavation 

Soil Sample Resulls 

c 
I 

I 
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Table 9 
WIDE System Excavation 

Walkover Gamma Scan Survey 

'..... 

WIDE System 
Excavation 

Results presented in Kcpm 



Sample ID Location Collection Field Walkover Exposure 1 Cs-137 

Ri05-i953-2270 Grid 100 NE 61812 0 05 9720 22000 7 I 0.0434 
I 0.0633 -4 --- 

RL05-2004-2373 - ._ - Grid i o 0  SE 6 / 8 / 2 O O r  ~ <iTOp- 22000 - 8 0.0381 
RL05-2001-2370 Grid 100 SW- 1 6/8/2005 10100 I 24000 8 0 0731 
RL05-2002-2371 Grid 101 NE 1 6/8/2005 9700 I 22000 8 0.0523 
RL05-2003-2372 Grid 101 NW I 6/8/2005 10200 7 0.0479 

0.0613 
0 0615 

.- Gnd 101 SE ; 6/8/2005 9616 I 24000 =Os-1998-2367 . 
Rc05-99- 2368 Grid 101 SW 61812005 10100 ' 25000 1 -  8 
RL05-1987-2357 Grid 102 NE 611 4/2005 9730 13000 1 -  11 0.0735 
E05-2061-2391 Grid 102 NW 1 6/14/2005 10000 - -  14000 - -  !-- -_12- 0 175 

0 149 RLO5- 1935-2272- Grid 102 SE--- 6/</2005 

0 244 

- 1 0.279 
RL05-1940-2277 pi- - G m 3  NW 

6 j 6 3  RL05-1942-2278 Grid-103 SW 
RL05-1934-2271 Grid 105NE 1 6IiO12005 1 9 7 5 0  1 14000 [ 11 0.208 
RL05-1937-2274 -i 611 012005 9310 13000 0.156 

Date Screen Scan Rate (pR/hr) Activity (pCl/g) 
I 

---A (CPm) (CPW 
p_- 

Grid 100 NW 6/8/2005 9900 24000 7 - - I_ _ .. -. - RL05-2028-2355 

_ _  ~p~ -- 

23000 i -  8 - :- -p 

p-- . -- 
r- ~ - - -  

-- 

1 5  
10200 13000 12 . 

a 5 - 1 9 3 6 2 5 7 3  - ---. Grib i 0 2  SW f 6/14/2005 , 9940 - 14000 -- 12 

RT5-=472F8 .- _- __ - L G l i d  103 SE 

. -  
- 

RL05-1939-2276 1 Grid 103 NE 
lsOO0 I 12 0 241 I 10400- 

.- 

1 10400 g o _ o  1- 13 - - - -  -__L 

6/20/2005 1 10100 I 15000 I 12 _ _ ~ .  -~ - ~ _ _ _  - ._.. 
_- ------- * 

Remaining Area of Affected Fllter Bed Area - Final Status Survey Results 

0.0887 
0 21 

RLK2005T374 - Grid 105SE- 611 012005- - 

0.16 ~ ~ 0 5 -  1894-22 14 Grid 106 NE 611012005 - 10100 14000 
RLO5-1993-2362-1 Grid 106 NW 6/10/2005 9350 12000 1 00135 
E6%-1994-2363 . - - - - __ - -- -- . ' GG705 - S E  611 012005 9800 14000 0.152 
RLOS-1995-2364 Grid l06SW- - 6/10/2005 10300 1 -~ 15000 11-1. - 0 534 

11300 I 14900 I 0.137 -_ RL05-1989-2359 Grid 107 NE- ~- 1 01612 004 12- 
Grid 107 NW 10/6/2004 l l 100  1 14-Eoo --i 12 0.28 

%-- - 1  0.301 
101612004 11300 I 14300 I 12 _- 0 5 6  

0.065 
Grid 108 NW 611 7/2005 11300 14000 13 0.0703 

0 0689 
Gnd 13% SW s/l7/2005 10800 12000 ! 8 

0 0736- 

RL05-2006-23?5 - _ - ~ - .  --c * &id 105 SW - -  611 0/2005 - 1  

i cp. - -  
_ _ _ _ I ~ -  

* -  

p-__ ___ RL05-2062-2392 
m5-2664-2394 ' '  Grid 107 SE 10/6/2004 i i goo  j -16300 ___ ; 
RLOS-i zii 1 5 2 4 9 -  'I. 

. 17000 _-.-_ -__ .  
RL05- 1928-2265 . 
RL05-1931-2268 Grid 108 SE 611 8!- 7/2005 8 - 
K65-1932-2269 --- ~ 

Grid 10% NE 6/17/2005 10800 i i o o o  - 9 RL05-1614- 1987 ._ - - 
RL051615-1988 G r i d - g g F A - 6 / ; 1 7 / 2 f i 5  -__I_ - - .- 11 100 13000 11 

RL051619-1992 i Grid 110 NE ~- 

RL05- 1943-2280 -I .- Grid 1 10 SE 611 ?/2005 1 1400 _. 14600 .- - 
RL05-1916-2253 Grid li 1 NE 1 6/20/2005 10400 -. 
RL05-1920-2257 Grid 1 l l N W  1 6/20/2005 . 10400 15030- - l o  

+ ~- 
Grid 107 SW - 

- ~ -- 6 RLO5- 1872-2250 Grid 108 NE , 6/17/2005 I 11000 

o 0712 

o i  IS 
- - p  

p- 

- 
RL05-1616- 1989 Gnd 109 SE 611%2005 1 1000 13000 . 9 0 27 
RL05- G l 7 -  1990 ~ Grid l x S W  6/17/2005 i i o o o  -* 12000 9 0 123 

6/17/2005- * 11000 12000 . 10 1 0263 
10800 13000 _ _  8 I 00393 K05- 1866-2244 Grid 1 10 NW 611 712005 

i o  2 16 
RL05- 1944-2281 . GndGO SW 1 6/17/2005 11000 12000 ! 9 1 00812 

i 4 0 0 0  I i o  , _  _ _  0 472 
0.0927 

- - - ~ .  
- 
. -  . .  

_ _  
-- -- 

12000 . -  10600 Grid 111 sw 6/20/2005 _ _  1795-2146--' 
RL05-1879-2199 ' Grid 112 NE 6/20/2005 10100 11000 9 0.0674 

I -I_ 

~ R LO 5 r s 2 T z 5 8  Grid 11 1 S E  6/20/2005 9440 _ -  ' i i o o o  LIjr- - -  0 0 258- 373 

kLO5- 1848-2222-1 Grid 112-NW 6/20/2005 10400 I 10000 10 0.0919 

RL05-7792-2143 ~ ~ - - - -  * - G7;b 1 1 f S W  6/20/2005 9690 12000 '0 J-- 
. ~ ~ _  

0 23 

FLO5-1815-2165 1 Grid 113 NE I lTl~2004- 10300 T 14600 12 0 306 

RE51603-1976 Grid 112 SE * ~~ 612Ol2005 10800 ' 12000 1 10 - -__ 
031- 
- 



Table 10 
Remaining Area of Affected Filter Bed Area - Final Status Survey Results 

Sample ID Location Collection Field ; Walkover Exposure cs-137 
Date , Screen I Scan Rate (pWhr)'Activity (pCi/fl 

\ __ ' (cpm) 1 f (cpm) 
- 

RL05-1876-2196 Grid 113 NW- 10/6/2004 13600 . 14700 12 I 0.325 

RL05-1812-2 162 1- 1 101612004 10100 14400 ' 12 1 0 163 

14000 0.0795 
~c 

4 51 

RLk-l8%3:223i -r - Grid 114NE 612 112005 13100 14600 
RLS-1855-2233 . Grid 114 NW 611 012005 

0 0906 
1 Ol612004 11300 14600 12 I 0361 

1 0126 
I 0179 

RL05-1860-2238 Grid 1 13 SE j 10/6/2004 1 1000 14500 11 i ~ 0.477 
~ _ _ ~ -  ___ 

114-- - 

- _  RL05-1938-2275 -! Grid 114 SE- 611 012005 10000 . 
RL05-2031-2332 I Grid 114 SW 611 012005 10500 12000 I 

'Rx5-2029-2356 Grid 115 NW 1016'/2004 10200 

RL05- 1897-2227 - ~ - _ _  --- Grid ~ 115sW 101612004 11500 15000 - 11 I 0393 -- 
~ ~ 0 5 -  1898-2228 Grid 116 NE 1112312004 9770 - -  14400 - -12 .---. ; 0257  

,_ RL05-2023-2350 -- Gnd 116 SW I 11/23/2004 - 8570 16200 I 12 0-0764- - 

_ _ _ _  
-- ~ - - - -  - ..--- -. 

15200 I 10 
I - -  - 

- - -  --- - 
KLO5-2027-2354 1 Grid -- 1 15NE - 

* 

RL05-1807-2157 Gnd 115 SE 1016/2004 10400 14800 12 __- -  -.- 

RL05-2007-2376 Grid .' 11/2j12004 1 1400 15900 12 0.0701 
I 0125 RL05-2000-2369 G n d x 6  E 11123/2004 -- 9140-- - 15200 

RLO5-20252352 - -  * .___ Grid 11 7 NE ' 10/6%004 10500 - - -14700 1 12 1 0.0326 
RL05-1834-2184 Grid 117 NW I01612004 10500 I 15900 - .  I 11 ~ 0.952 
RLO5-1959-2303 i Grid 1 1 7 x  101612004 10100 . --- 15500 .- I - 13 0.584 
RL05-1961-2305 - _ ~  _I_ Grid 117 SW 101612004 10600 1 15800 12 0.0653 

~- 0 0452 RL05-2010-2337 Grid 118 NE 10/6/2004 
. .RL05-1975-2319 __ - _ _ - _ _ ~ ~  Grid 118-NW 10/6/2O04 10600- -r 1 - 12900 11 0.0203 
RL05- 1673-2033 Grid 118 SE 1016/2004 
RL05-1676-2036 Grid 118 SW- - 10/6/2004- 10200-1 13000 0 0365 

RL05- 1698-2058 Grid 119 NW -~ 10/6/2004 9560- -. - ____ 14600 -~ 11 0-032 1 
RL05- 1 701 306 1 -  Grid 119 SE 101612004 . 16800 _ _ _ ~ _  15100 I 11 0 0726 
.RLO5- 1703-2063 Grid 11 9 SW 101612004 9660 13600 10 0 0415 

0.102 611 012005 10100 

RL05- 171 8-2074 Grid 120 SE 611 012005 10500 16000 12 I 00585 
R ~ o j - i ~ o - 2 i j < - c  -- Grid - 120 -~ SW 6/10/2005 10100 15000 _ _  ' 12 00527- ' -  

10200 14000 - l o  1 0 604 
I 00988--- 

0.0124 

~- - 
- - -  

-.- ~ 

10100 14600 . 11 .- --- - - - - - - - 

10400 L -14400 -___- 0.0328 

- Grid 119 NE 101612004 9640 1 15400 -- _ _ ~ - -  RL05-1695-2055 

-. - --- 

10 - 13000 __ Grid -- 120 NE - RL05-1704-2064 
~ ~ & - 1 7 0 9 - 2 0 6 5  - ' t- Grid 120 NW ' 611012005 - 10200 -. - 1 4 0 0 7  - -12 - _  : 0 . 0 5 9 7  

'R~o5-i988-2358 ---. -. G r i d s 1  NW - 611 012005 9970 15000 11 
RF5-1990-2360 + _  Grid 121 SE 6/10/2005 10600 - .  . 15000 .- ' l2 . 0.0742 - 

Grid 121 NE - _  , 611012005 - RL05-1766-212 1 

~- 
RL05-2059-2389 &id 121 SW 61 1 012055 ' 9860 15000 11 
RL05-2060-2390 Grid 122 NE 

RL05-2081-2403 E d % I N E  
,RL05-1775-2130--{ G w 3 l W  - ~~ 

9840 612 112005 
612 712005 9670 
612 112005 9930 

-- - 

- _ - ~ - ~  Grid 122 SE 
RL05-2066-2396 --. ._- Grid 122 SW 
RL05-1765-2120 a Grid 123 NE 
RL05-1444-0475 I Grid 123 NW 

- --_-- - . - RL05-2065-2395 

15000 
15000 
15000 
- -- 

- -~ 

11/22/2004 , 10300 

1016/2004 1 9780 
10/6/2004 I 10100 

- 0.236 
0.2% 
0.173 
_______ 
- 

14800 0.0379 
- ~ 

13100 12 



Table 10 
Remalnlng Area of Affected Filter Bed Area - Final Status Survey Results 



Location Collection Field Walkover Exposure CS-1 37 1 i Date , Screen 1 -Scan ~ R a ; e ~ r l ~ A c t j v i Q f ( F W )  
Sample ID 

WPm) (cpm) - 
RE?-1448-0479 . Grid 34 NE 611 412005 i i 7 K - - -  14000 - 0.0353 
RL05-1449-0480 I Grid 34 NW 6/14/2005 1 1700 14000 14 0.0623 

12- I 0.0601 RL05-1451-0482 I Grid 34 SE I 6/14/2005 11600 14000 
I RLO5-1440-0471-7 Grid 34 SW- 6/14/2005 11500 -Fz%: - _ _  13 I 0047 

11 I 00312 
0.0645 

FL05 --la6 5 -2 24 3 Grid 40 SE 611 312005 10600 12000 I 12 0.268 
611312~05 I 10800 T -  -74000 I 10 0.0476 

0.1 13 
R x l 9 4 5 - 2 2 8 2  Grid ---+ 41 NW 6/13/2005 10400 10 0 0584 

-- 
~- - . -___ ~- - 

RL05-1929-2266 1- Grid 40 NE * .  611 - 312005 11000- _ _  
R  LO^ - 161 8 - 1 9 9 T  GridbO NW - -. - -  6713/2005 I 10300 1'"""" _- 12 -- -~ 
__ 

- ~ - - -  - Grid 40 SW 
Grid 4 1 NE 611 312005 14000 12 10800 

Grid41 SW 611 312005 - 10800 - - - 14000 1 11 0 161 
Grid 41 SE 

-- * 
RL05- 1867-2245 
RL05-1868-2246 

~~ -- - -__ . -  
1 4000 . __ -- - - ,-- 

611 312005 10400 - 14000 12 I 0129 . p- 

RL05-1946-2283 

14000 1 12 .+- - 0 z -  
'RL03-1645-2007 -- - 
RFOS - 1646-2008 Grid 42 NE 6/14/2005 9520 .~ 

Remaining Area of Affected Filter Bed Area - Final Status Survey Results 

- RL05-1794-2145 .. Grid 42 NW 6/14/2005 9920 - 15000 
1 5 0 0 0 T  RL05-1819-2 169 Grid42 SE 6/14/2005 
14000 kLO5-1820-3-170 G f l d 4 2 G -  6/14/2005 9750 

R LO5-i 822-2 172 . Grid 43 NE p c  . 6/14/2005 . 11300 I 14065 1 00541 
15000 7 1  I O071Bpp RL05-1877-2197 Grid 43 NW 6/14/2005 11700 , 

R L05- 1 878-2 1 98 Grid 43 SE 6/14/2005 - 11700 I 14000 10 0 127 

0 0504 
0 0348 

0 0345 

RL05-1640-2002 Grid 49NE &13/2005- 10500 1 14000 
RL05-1642-2004 Grid 49 NW 10400 14000 
RL05-1790-2141 - Grid49 SE 1 10900 -1 17000 

RL05- ~ 1 8 16-2 - ~ p  166 Grid 50 NE 1 6/f3/2005 10400 ~ 14000 10 1 - 0  0932 
RL05- 1 8 1 8 -2 168 Gnd 50 NW - 611 312005 1 os00 14000 12 0 0475 
RL05-1873-2193 [ Grid 50 SE 611 312005 10500 1 14000 ' 12 I 0.129 
RL05- 1874-2 194 Gndso sw 6/13/2005 . 10500 1 15000 I -----)-m9 - - - __-_ _. 

9880 
~- 

I 0.296 Rm-7786-2137 1- Grld 51 NW 6/14/2005 9880 
RL05-1787 2138 1 Grid51 SE I 6/14/2005 1 9840- ' 15000 7 I 0.046- 
RZ05-178812139 ' Grid ~ - -  51 SW I 6/14/2005 I 9760 1 1 4 0 0 A - 7  - ____- 1 00505 

RL05-1813-2163- Grid 52 NW 611 412005 11700 -_ 14000 10 1 0126 
0.233 'RL05-1814-2164 . -  Grid 52 SE . -  6/14/2005 I 11600 15000 I 12 

RL05- 1854-2232 Grid 52 SW 6/14/2005 1 :!:I- -lSOOO! 10 I 0.038 
ELO5-1856-2234 G r i d s W  16/15 /2005 12000 8 i 0 : 0 9 0 3  
-- RL05-2030-2331 Grid _- 5 3 w  
RL05-2032-2333 

1 0 0 0 0  , - - __ 

--- 14000 .+72---+ .RL05-1880-2200 1 Gfld W W  611 412005 11600 
__I_-. - -  

-- 
RL05-1793-2144 Gnd 4 9  SW 611 312005 10200 - .  6 0 0 0  

-- 

~p 

'RL05-18593237 &rig57 NE . ~ -  6/i4/%05 I 
_- 

RL65-1811-2161 - Grid 52 NE . 6/14/2005 19800 14000 12 i o o s i s  

- .  

- +-4--00365 0.45 - Grid 54 NW I 611 512005 - 
0 0591 

0.06 16 
RL05-2018-2345 I Grid - 55 SE ~ ' - 6/f6/2005 9980 i 15000 12 0.183 
RL05-2019-2346 I Grid 55 SW 6/i6k!O05[ -- 
/-Grid RL05-2026-2353 I 56 NE ?17/%03 1 'g";"o"o" ~m ii -r7?2% 
RL05-1783-2 134 
RLO5-1785-2136 t Grid 56 SE 611 712005 9410 
RL05-1808-2158 !- G r i d 5 6 -  611 712005 10300 15000 12 0 127 
RLO5-1809-2159 ' Grid 57 NE 611 7 6 6 5  9620 13000 1 10 0 0981 

-~ RL05-203312334 . . Grid . - - - 54 - - SW 6/15/2005 9770--1 _ _  11000 _ _  10 
RL05-2016-2343 Grid 55 NE 6ll6/2005 I 921 0 I 14000 10 0.349 
RL05-2017-2344 1 -Grid 55 NW I 6/16/2005 9810 16000 12 -_- 

Grid 56 NW 611 712005 10200 - _ _  15000 -- 
15000 - - __ 

-- - ~ - -  -- t__ - 



+ 

Collection Field I Walkover Exposure Cs-137 
Screen Scan Rate (pWhr),Actlvity (pcilg) 

. - . _ - ~ - - -  ~- 
611 712005 

611 712005 9610 14000 8 0.186 
&- --. --- 

10900 -1 -- 12 0 1  61i312005 
~ 

15000 _- 

6/13/2005 - __ - . _  

I I Location 
Sample ID 

RL05-1810-2160 Grid 57 NW 
RL05-1836-2186 Grid 57 SE 

Grid 57 SW 
Grid 58 NE 

Grid 58 S E - ~  iiji 312005 1 7 4 0 0  -- 15000- -I 

-~ RLO5-1838-2188 
RLO5-1899-2229 
- -_---. 

O i 3 T  
--- __ 

0.399 RL05-1983-2327 
10800 ' 15000 0.529 RL05-1984-2328 Grid 58 SW 

I 0.0736 RL05-1985-2329 Grid59-E 1 6/13/2005 10100 14000 
0 0377 

RL05-2013-2340 Gnd 59 SE 611 312005 9870 14000 0.0689 
RL05-2014-234 1 Grid 59 SW-' 

Grid60NE 1 6/14z005 RL05-2022-2349-- __- 

-E05-2024-235c Grid 60 NW ~ 6/14/2005 9660 15000 13 0.423 

6/14L?005 lOf0-0- 2 I 0.0793 RL05-1805-2156 Grid 60 SW 

17000 RL05-1900-2230 * _  Grid __.- 58 NW 611 312005 10900 

6/13/2005 , 1020iY - 15660- - 10 . - -  RLO5-2012-2339 . Grid 59NW - '2 - -  - 
- .  

- _I__ 

-- ___ --, -- 
- ~- 

KL&- 1802-2 133 Grid 60 SE p6/14/2005 10000 14000 12 I 0.101 

'RL05-1831-2161 ioooo I 15000 . -  IO i 00857 
RL05-1833-2183 I 1 5 0 0 0  I 
~RL05-1895-22 15 9720 -i 15000 I 12 

kLO5-1960-2304 ' Grid 62 NW 1 6/17/2005 11000 
RL05-1979-2323 Grid 62 SE 611 712005 10500 11000 

'RL05-201i:2338 I Grid 63 NW -- 611 712005 1 1200- 14000 10 

RLO5-1826-2176 

- 
-1_1--- ~ - 

.I-- ---- -- 

:RL05-1896-2216-' Glid61 SW- 10100 1 1500Ff 3 . 1 0.0524 
14000 9 0 0922 --- RL05-1958-2302 

_ _  ~ 

-. RL05-1981-2325 Grid 62 SW 611 p--_t_Il'o! 712005 ~ -- 12000 
RL05-1982-2326- ' Grid 63 NE 611 712005 1 1000 14000 0.1 16 

0.219 
- 

RL05-1823-2173 Grid 6-7- 11000 -1 8 - 0.0642 
.RL05-1824-2174 -Grid 6 ~ S ~ 6 / 1 7 / 2 0 0 5  1 m  1 11000 . 8 0 107 

0.161 
'RL05-1889-2209 Grid 64 NW 6/1612005+ 9210 

~- 

16000 1 
14000 

RLOS-1955-2299 Grid64 SE 671612- 9270 16000 11 

Gfld64 NE -1 6/16/2005---- 9580 - -- 

- 
Grid 64  sw I 

- , Grid 65 SE 
RL05-1977-2321 1- -~ Grid65SW i 
:k05-1978-2322 Grid66NE 2 
RLO5-=2T2 177 - 
-RLOS-1829-217$' 
RL05-1680-2040- 

RL05-1687-2047 ' Grid 67 NW 1 6/13/2005 16006- 1 13 
RL05-1689-2049 Grid 67% 611 3/2305 9760 16000 - 1 7  

16000 1 12 'RL05-1691-205 1 Grid67 SW 6/13/2005 I 9950 

7 12 
RL05-1714-2070- ' Grid 68NW 1 6/14/2005 9770 

.RL05-1734-209% Grid 685W T 6/14T200< 
9 

RLO5-1736-2092 Grid 69 NW 6/14/2005 -i IOOOO 1 16000- 13 

-- ~ - -  I -  

'RL05-1684-2044 Grid 67 NE 6 / 1 3 ~ 1 ~ ] ~ ~ ~ ~  ___ - _- j 0 0  I 12 

- 
15000 

Grid 68 SE I 6/14/2005 10300 1->000 

RL05-1711-2067 Grid 68-NT , 6/14/2005 ' 9880 

I 1 0 -  
4 -___ RL05-1724-2080 

-- RL05-1735-2091 b 9  NE 6/14/2005 I 15000 

- -  
Grid65NE 

T G r i d  65 NW 
~~ 

Grid 66 NW I 
' Grid 6 6 r .  --. 

Grid 66 Sw 

.- - 

.-A ____ -- 
6/16/2005 ' 9380 _ _  15000 
6/17/2005- io200 15000 

-Gl7/2005 lo700 16000 

~ 611 ~~ 712005 10700 _-_ 14000 
611 7J2005 9560 ~ 14000 

- 9850 1 14000 611 712005 
611 712005 9800 16000 
6/17/2005 I 9870 I 14000 

611 712005 loi 0- -15000 
P -- ~- 

-____- 
-p- 

---I --__ __ -- 
12 

i 

i 
I 

-1 - 
-. 
-. 

~ -- 
0.133 
0.0781 
0.0867 
0.0871 
0.0696 
0.0579 
0.141 
0.09 15 
0.115 

--- 
.-. 

_ _  __ 
- -__ 

-- 
--- 
- - -  

_ _ _ _  

-~ 
0.403 

0.172 
1 0.188 

! 0.133 



Table 10 
Remaining Area of Affected Filter Bed Area - Final Status Survey Results 

Sample ID Location Collection ' Field Walkover Exposure Cs-137 1 Date Screen Scan Rate (pRlhr) Activity (pCl/g) 
I ( C P W  



Table 10 
Remaining Area of Affected Filter Bed Area - Final Status Survey Results 

I -- -+ - .  - .- -. 
6/15/2005 1 9290 17000 13 0 284 

0.123 
6/8/2005 ' 9550 . 16000 1 10 - I - 00549 

16000 10 I 0.0816 
I~ -_ 1 - - .d - 6/8/2005- ~~ 96 90 - 

0 0817 
S i S n o o s ~  9690 17000 11 0 0531 
6/8/2005 9540 I 17000 11 0 0683 

6/8/200 5 9550 17000 0 0361 
0.0664 
0.0281 

I 0 0 5 8 9  

Grid 83 SW 
Grid 84 N E  17000 K05-1775-2071 

17000 
RL05- 1721-2077 Grid 84 SE 6/8/200 5 9780 17000 

0 0707 
RL05-1725-2081 

-_ -- 

- --- 6/8/2005 1 9560 16000 ' 11 

6/8/2005 __ 9570 17000 11 

- ~ - -  - 
~- 

__-_ ___---- --. -- - 
- - -- 

RL05-1712-2068 I Grid 6/8/200 5 9950 i 17000- 1 12 i 0 . 0 8 3 1 1  

RL05-1716-2072 Grid 84 NW 6/8/2005 I- 

. - _-_ - . - - - - - --- ----. 
-~ 

._- 
~ 1 c__- 

-- 

.- -_-  ~- RL05-1713-2069 1 6 / 8 / 2 0 0 5  :::- : 
- -  17000 - 

-_---I- - L --- - 6/8/2005 
6/8/2005 

- ~ -  - Grid 84 SW _ _  - . 
~ ~ - _ -  --- 

RL05- 1723-2079 

Sample ID Location Collection 1 Fleld Walkover I Exposure Cs-137 1 Date , Screen Scan I Rate (pWhr) Activity (pCUg1 

Grid 85 Ft- iiz: 18000 11 0.091 8 
- 20000 ! _ _  6/8/2005 9700 

RL05-17293685 
RL05 - 1732-2088 Grid 85 SW 1 6/8/2005 9620 1 8 0 5  12 0.0494 
RL05-1733-2089 Grid 86 NE 9710 19000 11 0.105 6/8/2005 

12 0.0301 

RL05-1463-0494 Grid 86 SW 7 6 / 8 / 2 0 0 5  10100 18000 12 0 064 

- ~ -  Grid 85 N W  
Grid 85 SE 6/8/2005 10100 -- 18000 

. -I___ 

RL05-1726-2082 - -  
11 . -  -_______- 

____ - __--___-- *--____ 

~ ___ .---- ___- 
RL05-2058-2388 -Grid86 NW 6/8/2405 _I- _l-OOOO - -  18000 , - 

18000 1 11 - -0 .0533  - ---- R 0 5 - 1 9 9 z 3 6 6  1 Grid86 1 6/8/2005 -_ 9940 - - - -  , - 

Grid 81 SW 
RL05-1891-2211 Grid 82 NE 

Grid 82 NW 

Grid 83 NE 
Grid 83 N W  

-_-_ - *  - 
I 00297 

Grid 88 NE ' 6/8/2005 9450 18000 10 0 0404 
8980 1 E [ 11 $ E O F -  Grid 88 NW 

0 0161 9120 17000 11 
0 0148 Grid 88 SW I 6/8/2005 9200 17000 I 11 
0 0182 RL05-1825-2175 Gnd 89 NE 6/8/2005 9400 17000 11 
0 0189 

Gn'd 89 SE 6/8/2005 9740 17000 10 0 0647- 
Grid 89 SW 6 l 8 n O O s  1 o o o o *  17000 10 0.01 14 

17000 11 0.273 

RLOs- i96433b8 

RL05-1886-2206 Grid 90 NE 1 6/8/2005 ~ 

R m E - 2 2 9 5  -____ . Grid .- 90 __ NW - 6/8/2005 9260 . I 0.0219 -I-. 

Grid 90 SE -1 -6%%6On 9890 18000 - 13 0.0889 
RL05-1727-2083 Gnd 90 SW 6/8/2 003- 10000 18000 

RL05- 1730-2086 --- . - _ -  Grid __ 91 NW -c 6/8/2005 21000 1 13 
RL05- 1738-2094 Gnd 91 SE 6/8/2005 10100 19000 1 13 
'RL05-1739-2095 I -- Grid 91 SW 6/8/2005 9950 20000 ' 13 0.0482 
RL05- 1740-2096 Grid 92 NE 6/8/2005 9170 16000 10 0 0483 
K65-1742-2098 - ~ - - _ -  i Grid-92 -~ N W  1 6/8/2005 - ___ --- 

0.0253 RL05-1744-2100 1 Grid 92 SE 6/8/2005 

i 0 . 0 3 0 2  RL05-1762-2117 Grid 93 NE 61812005- 9300 I 17000 
m5-2086-24 08 Grid 93 NW 61812Ooq- -- io ioo  ' 20000 13 1 00494 
RLOS- 1839-2189- Grid 93 S E  6ian005 9080 18000 I 12 0.037 

,RL05-1840-2190 Grid 93 SW 6/8/2005 1 9100 19000 I 13 0.0228 

1 0  --- - - RL05- 1863-224 1 6/8/2005 17000 

~- -. RL05- 1864-2242 
RL05-1613-1986 _ _ -  -- - 6/8/2005 

_I_I-- - -- 
-- __ Q5-1804-555 ----- -_ 1- G r i d  88 SE 1 6/8/2005 - ~ . -  ~ 

-- ~ - - ~  ___.- .__I-t_-_-  RL05-1832-2182 
. ~~ 

Grid 89 NW __ 6/8/2005 9270- ~ 1 7 0 0 0  -- - I LO - -  
L 

- . ~ . -  _____ -- - __ 
1 0 0 0 0 ~  -- ~, . _  -- 

RL05- 1954-2298 
--  , - - 

RL05-1830-2180 

17000 i 10 __ - . -__ 
. ~- - ___ -. RL05- 1953-2297 .- 

- -_ __ -. 
- . 

- - . -  
RL05- 1728-2084 .-- Grid 91 NE 1 6/8/200+:7 19000 

'RL05-1746-2102 ---I - G % F -  6/8/2005 , @560 16000 0 0222 

-- - 
_-- ____ - -- 

.- - 
9 o s o  1- 16000 - . -  

- --1 

9090 1 17000 I 11 -- ~ 

7- 



__ - - _  - . -  -. - - . _-- -  
RL05-1606-1979 Grid 99 NE 61812 00 5 10000 I 20000 0 0409 
:R LO5- 1 6 1 2- 1 9 8 v N W  '* 0 0443 RL05-1924-226 1 Gn'd 99 SE 
pRL0T1605-1978 7 Gn'd99SW 1 6/8/2005 , lOG0 1 24060 1 7 -  0.06K - 

6/8/2005- - ~ C~ W O  7- 24000 __- -- 
6/8/2 - 00 5 -- 10000 * -  , 20000 . -. 



Sample ID 1 Location ' Collection Field Screen I Date (cpm) 
Walkover Exposure CS-137 

Scan (eptn]( Rate (pRlhr);ActlvIty (pCVg) 
--L I 9 8 9 * 0 - - r /  

cO5-18572235 - Grid 21 SW I 6/15/2005 
RL05-1789-2140 Gnd 22 NW 6/3/2605 10200 14000 0.236 
RL05-1986-2330 I Grid 22 S W  6/3/2005- 10000 y--- 13000 10 L- 0.0517 . --- 
'KLO5-1966-2310 1 Grid 23 NW 61312 00 5 10300 15000 10 I 0.101 
RL05-1968-23 12 , Grid 23 SW 6 / 3 / 2 0 0 5  0.202 

R LO%- 1682-2042 - Grid 27 NE 6/6/2005 10700 16000 13 i 0233 

0.0938 
RL05-=9-2336 Grid24 SW 6/3/2005 9490 _ _  - 14000 - 10 0.164 

RL05- 1683-2043 Grid 27 NW 6/6/2605 10900 15700- -1 11 1 0.241 
6/6/2005 10700 -- - 15000- - 12 1 0.16 

RL05-1686-2046 I Grid -- 27 - SW 61612 0 0 5 12000 - 19800 
RLO5-1688-2048-d 28 NE 611 512005 10700 , 16300 11 1 1.32 
RL05-1690-2050 G r i d 2 8 - ~ W ~ 5 ~ 0 0 5  I -- 10500 - -  16500 11 I 0.0773 
RLO5-1692-2052 - --- Grid 28 -66/15/2005 -- 9820 2 5 4 0 F  , - 11 ' 0.0398 

14500 '- -- 11 0.351 
11 [ - 0497 

RLO5-1694-2054 - G r i d x N E  6/15/2005 --- 10100 

6/15/2005 1 10900 1 15100 1 10 1 0.193 
. -  0.0562 15300 - '  - T r r  

RL05-1697-2057 -_ Grid 29 SE 
6/15/2005 I 10500 RL051699-2059 

-30- RL05-1702-2062 611 5QOOK 10800 16800- i 3  00446 

15500 1 11 I 0.941 Rfi5-1717-2073- 
R L05- 1443-0474 Grid 36 NE . 6/6/2005 10300 -. - 15600 -t I ~ 12 -.- 1 10.324 
kL05-1758-2113- Grid 36 NW- 6/14/2005 10100 14600 11 I 0046 

RL05-2079-2431 Grid 36SW --  -._-_ 6/14/2005 - ; l o 2 0 0  ____ 15600 I-- 31-  0 0332 
0 0573 

1.62 
0.107 
0 365 

RL05-2084-2406 Grid 37 NW 6/14/2005 1 
RL05-1655-0633 Grid 37 SE 
RL05-1656-0634 - _--- - -- Grid 31SW - . 6/3/2005 1 - 9600 

0.04 11 11000 _. RL05- ~ 1657-0635 Grid 38 NE 6/3/2005 - 9830 
12 0.244 RL05-1606-1979 I Grid 38 NW 6/3/2005 9760 14000 

RL%1776-2131 _--- - _ -  Grid 38 SW 611 4 / 2 0 0 5 / 9 2 8 O  f___- 16000 -:----k[ -- ___ -0.189 
RL05- 1605- 1978 1 Grid 38 SE 

0.989 11 RL05-1869-2247 - Grid-39 NE 611 472005 9590 17400 
RLO5-1870-2248 Grid 39 NW . -  1 6/14/2005-- 11800 ; 16000 11 7.76 

2.68 'RLO5--1925-2262 Grid 39 SE , 6/3/2005-- 9730 14000 , 14 
'RL05-1612-1985 Grid39SW ' 6/3/2605 9300 i 13000 I 14 0.625 

RL05-1980-2324 .-- Grid 24 NW-005 I_ - - _ _  - __-- - 10200 I 14000 

~ - -  - 
4 . 0 9  

- RL05-1685-2045 I Grid 27 SE 
-- - -_  

- ---- 15600- - 10 0.0376 -- RL05- 1693-2053 Grid 28'SW 611 512005 10100 

T ___- 
- -  Grid 29 NW 611 5/200% - 10600 ~- 1 14600 '-- - ~ -  RL05-1696-2056 

- ~~ A ~- - 

6/15/2OOfl -12500 7 16505 --- -- 11 3.93 RL05- 1924-226 1 

RL05-1710-2066 G r i d % S T l 1 ? 0 0 5  j 10500 15000 , 11 I 3.42 - 
. -___- . - 10800 __ _ _  Grid 30 SW si1 7/2005 . -  

19400 12 1.01 RL05-1760-2115 Grid 36 SE 6/6/2005 1 io400 -. - 

Rib<-2082-2404 1 Grid 37 NE 6/14/2005 1 10400 16100 l o  -- 
- -  

10000 .- 
~- 

1 6/3/2005 -- 
- -  

_ _  ~ . -- -~ -_I 

- .  --_. -- 
6/3/2005 9820 14000 0 44 - ~ - - _  -, 

--- 
-~ . -  . _ _  

- -  
_ _  



Table 12 

40 I FB / WIDE 
Grounds 

Gamma Spectroscopy Il’ominal RIDA Value for Gamma-Emitting 
Radionuclides of Concern 

2.78E-01 

Cs-137MDA 1 Co-60 MDA I €1-1-152 MDA Eu-154 MDA I A m - X I  MDA 1 
, (pCi/g) (pC i/g) ( p a ,  (pCi/g) 
’ 0.024 +/- 0.0 I 3  1 0.022 +I- 0.0 I2 I 0.067 +/- 0.030 j 0.055 +/- 0.039 

Table 13 
Evaluation of FSS Soil Sample Distribution 

r o c a t i o i i  I Number of I Average 
Samples (PC ik) Deviation 

I .64E-02 to 
7.76 E+OO 0.655 

Modified 
Screening 1 Criteria 

Table 14 
Fraction of Limit Evaluation of RL05-1870-2248 

Fraction Of Limit Evaluation 
I- RL05- 1 8 7 0 - 2 2 4 8  

a - Activity Concentration bascd on MDA value in absence of a positive result 
- Estimated, based OH activity concentration orratios of specific isotopes to 

Cs- 137 presented in Table 3. 
- Pu-141 i s  calculated using the values obtained form the ORIGEN2.I- 

derived data values 
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Attachment A 
Post Final Status Survey Supplemental Evaluation 

1 .  Introduction 

On June 29,2005. the Closure Services (CS) Characterization Crew perfomied a final 
verification scan survey of the Affected Filter Bcd Area and the WIDE Systeni escai-ation. 
The CS Characterization Crew detected t\t'o (2) small arcas of elevated residual radioactive 
contamination that exceeded the DI,V limit for the excavation. The DLV limit for the 
scanning suwcy \vas 18.374 counts per niinutc (cpm). CS Characterization Cre\vs then 
directed the rcmediation of the two locations and then perfomled post-remediation scan 
suncys and soil sampling. Post-rctnedialion scans indicated successful removal of the two (2) 
locations. 

On June 29+ 2005. the Independent Vcritication Contractor (IVC) performed verification 
sun-eys of thc AtTected Filter Hcd Area and rhc WIDE System excavation. I'he IVC collected 
ten ( 1  0) soil samples from the excavation. Field screens were performed for each of the ten 
(10) soil samples. Elevated concentrations of residual radioactivity \vert' detected in two (2) of 
the ten ( I O )  screened samples. Thc IVC transferred the two (2) samples to the CS 
Characterization Crew for analysis by the Onsitc Radioanaljtical Laborat09 (RAL). The RAL 
then returned the samples to the IVC. Ihc IVC then sent all ten ( 1  0) samples collecrcd from 
the excavation to the Environmcntal Sitc Sunfey and Assessment Program (ESSAP) for 
analysis. 

The two (2) elevated samplcs collected by the IVC originated from southLvcst quadrant of Grid 
27 a id  the northwest quadrant of Grid 30. The IVC directed the CS Chruactcrization Crew to 
the locations that the two (2) samplcs werc obtained. The CS Characterization Crew then 
directed the excayation and rerno\:al of material from the locations and then pcrformed post- 
rcmed iation surveys. 

On July 25. 2005, thc IVC providcd the DOE and Closure Services preliminary analytical 
results of thc eight (8) samples that did not eshibit elevated residual radioactivity above 1 I 
pCi/g. follouiig the tield screen. Analytical results of three (3) of the eight (8) samplcs 
exhibited elevated Cs-137 activity concentrations slightly above 11  pCi/g. 

Closure Senices performed an elevated area activity evaluation of thc preliminary analytical 
results reponed by the IVC. The evaluation indicated that the sample results were within the 
acceptable guidance of NUKI<ti/CR-5849 and available for unrestricted releasc. 

2. Prc-IVC Kemediation Activities 

Table A lists the results ot'the final veritication survey performed by the CS Characterization 
Crew \vithin Grid 39. Soil samples and csposurc rate readings \\.ere not obtained prior to 
remcdiation as the two locations Lvcre immediately excavated and removed. 

FINA1. I - Y J R  for Kernaining Affected Areas Within the Filter Beds Including the WIDE Sysrcint Rev. 1 
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_- 
&Table A, Pre-Remediation Surve 

, Location I Scan (cpm) 
1 -  -~ __- 

I 

3 9 N E  1 &28/2005 1 26.000 - 
39 NE 1 6/28/2005 136.000 

CS Sample 
ID Field Screen Walkover Exposure 

(CPm) Scan (cpm) Rate (pR5r) Grid Sample Date Location 

39 NE 6/29/2005 I1.500 16500 13 RL05-2 127- 
243 1 

2432 39 NE 6/29/2005 11.800 17500 lj 
RLOS-2 128- 

Table B lists the results of the post-renicdiation surveys within Grid 39 that were pcrformed by 
the CS Characterization Crcw. Post-remcdiation suneys included \valkovcr scans. csposure 
ratc suweys. and collection of soil samples. Kcsults of the post-rernediation survey 
demonstrated that the excavation and removal met the unrestricted relcase criteria. 

Cs- 137 
Activity 

Conc. 
@ci/g)  

9.08E-02 

3.90E-0 I 

3 .  IVC Remediation Activities 

Table C detaiis pertinent itifonnation concerning the two (2) IVC samples that field screening 
indicated elevated residual radioactivity. Analytical results reported by the RAL and the 
ESSAP are included in the table. 

Closure Services rcmediatcd the two (2) locations identified by the [VC. Table D presents the 
post-remediation survep pcrlornicd following thc excavation and removal 01' the tu.0 (2) 
locations on June 29. 2005. Results of the post-rcniediation sun'cy demonstrared that the 
excavation and removal met the unrestricted release criteria. 

4. Analysis of KSSAP Analytical Rcsults 

July 25. 2005, the IVC provided the DOE and Closure Scrvices preliininary aualq.tical results 
of the eight (8) samples that did not exhibit elevated residual radioactivity above 1 1 pCi/g. 
following the field screen. Analytical results of three (3) of the eight (8) samples exhibited 
elcvated Cs- 137 activity conccntrations slightly above 1 1 pCi/g. Table E presents the 
preliminary analytical results provided by the ESSAP 1,aboratory. 

Table F summarizes the initial evaluation of thc impact of each of thc samples. As noted in 
Table F, three (3) of the eight (8) samples were determined to require further evaluation as to 
compliance to the unrestrictcd relcase criteria. 

FINAI. FSSR for Remaining Affected Areas Within the Fil1c.r Beds Including the WIDE Syslem. Rev. I 
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Table C, Analytical Parao 
ESSAP , 

Latitudc 
(N394 
58.0349 

lmgitudc 
(W83') 

lers of Elevated Field Screen Samples 

17 SW 

ESSAP 
Sample 

ID 

0442SOOO 1 

0.30 

Sample Grid Sample 
Location Location Date 

0.0 I 8.63 

Location 

Latitude 
(N39') 
58.0349 

Longitudc 
(W83') 

14.8 148 

6/28/05 

Location Date 

27 SW 6/28/05 

I 14.8148 I I 
0442SO002 I Latitude I 30 N W  I 6/28/05 

CS Sample C rid Sample Field Screen Walkover Exposure 
ID Location Date (CPm) Scan (cpm) Kate (pwbr) 

lU05-Z310- Grid 27 SW 7/8/2005 7820 I5200 15 
2 6 3  

2626 
RL05-23 1 1 - Grid 30 N W 7/8/2005 8420 17100 15 

I 14.8100 I 1 
R A L A  

Sample I Grid I Sample 

Cs- 137 
Activity 
C o n c  

I .72E+00 
(pCVg) 

4.69E-02 
(ND) 

cs 
Sample ID 

5 8.0240 

Activity I Acth4ty 
C o n c  Con. 

cs- I37 
Activity 
Conc. 

(pCi/g) 
14.4 

11.3 

Eu-152 
Activity 
Conc. 

-0.03 
(pCi/g) 

0.01 

Eu-I52 
Activity 
Conc. 

0.098(ND) 
0 

0.064(ND) 

Eu-154 
Activity 

C o n e  

0.0 I 
(pcl/p3 

0.0 I 

Eu-154 
Activity 
C o n c  

0.04 3( N 11) 
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ESSAP 
Sample 
ID 

0442s0003 

0442s0004 

0442S0005 

044230006 

0442S0007 

0442S0008 

044250009 

0442SOOO IO L 

1 
Sample 

Location 

Latitude 

58.0303 
Longitude 

(W839 
14.8082 
Latitudr 

58.023 I 
Longitude 

14.8165 

(N39O) 

w 3 9 4  

(WS34 

Latitude 
(N39') 
58.0225 

Longitude 
(WS3'? 
14.8146 
Latitude 

58.0210 
I .ongiwde 

(W83') 
14.8085 
Latitude 

58.0453 
Longitude 

(W83') 
14.8074 
Latitude 

58.0687 
Longitude 

(W83') 
14.8764 
Latitudr 

58.075 
Longitude 

(W834 
14.8764 
Latitude 

58.04 I I 
Longitude 

(W834 
14.8402 

(N39O) 

(N39O) 

(N394 

CN39') 

(N394 

,le E, Rem 
Grid 

Location 

26 SW 

38 SI; 

39 NfS 

30 SE 

26 SW 

58 N W  

119 NII 

W of 77 

ining ESSi 
Sample 

Date 

6/28/2005 

612 81200 5 

6Q8/2005 

6/28/2005 

6/28/2005 

6/28/2005 

6/28/2005 

6/28/2005 

Sampla 
Am-241 
Activity 
Conc. 

0.  IO 
@ci/g) 

0.03 

0.32 

2.15 

0.83 

0.07 

0.04 

0.02 

Activity I Activity 
con.  Conc. 

0.00 0.12 7- 

Eu-152 
Activity 
Cow. 

0.00 
@Ci/g) 

0.00 

0.04 

-0.0' 

0.63 

-0.0 1 

0.00 

0.00 

Eu-154 
Activity 

Conc. 

-0.18 
@ C V g )  

-0.02 

0.0 1 

-0.13 

-0.02 

-0.02 

4.08 

0.0 I 
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ESSAP 
Sample 

ID 
0442S0003 

Table F, Disposition of ESSM Preliminary Analytical Results 
Sample Location I Grid 1 Sample I Evaluation 

k- 0443S0004 

Latitude (N39'): 58.0303 
Longitude (W83'): 

0442S0005 

0442S0006 

Location Date I 
26 SW 6/28/2005 

WJZS0009 

Longitude (W83'); 
14.8146 

Latitude (N39'): 58.02 I O  
Longitude ( ~ 8 3 ' ) :  

14.8085 

14.8082 I I 
Latitude (N39'): 58.023 I I 3SSE 1 6R8/2005 

30 SE 

Longitude (W83'): I I 

Latitude (N39'); 58.0453 26 SW 
Longitude (W83'); 

14.8165 I I 
Latitude (N39'); 58.0225 I 3 9 N E  I 612 8R00 5 

6/28/2005 

Latitude (N39')); 58.0687 
Longitude (W83'); 

14.8764 
Latitude (N39'); 58.075 

Longitude (W83'); 
14.8764 

Latitude (N39'); 58.04 I I 
Longitude (W83'); 

14.8402 

6/28/2005 

58 N W  6/28/2005 

1 I9 NE 6/28/2005 

W of 77 6/2811005 

Sample results are below Table I 
values and modified screening 
criteria of 1 1 pCi/g for CS- I37 
Sample results are below Table I 
values and moditied scrceniiig 
criteria of I I p~i /g  for CS- I 37 
Value esceeds the modified 
screening criteria of I I pCL'g for CS- 
137. Sample evaluated for greater 
than 3 times the modified screening 
critcrin as provided in NIJREG/CR- 
5849, Scction 8.5. Elevatcd area 
within acceptable limits. 
Value exceeds the modified 
screening criteria of I I pCi/g for Cs- 
137. Sample evaluated for greater 
than 3 times the modified screening 
criteria as provided by NUKEGICK- 
5849. Section 8.5. Elevaied area 
within acceptable limits. 
Sample results arc below Table I 
values and modified screening 
criteria of I 1 pCi/g for CS- 137. Sum 
o f  Fractions perfonned with a value 
tess then I .O. Reported valuc within 
acceptable limits. 
Sample results are below Table 1 
values and modified screening 
criteria of I I pCi/g for Cs- 137 
Samplc results are below Tablc I 
valucs and modified screcninp ' critrria of I I pCi/g for Cs- I37 
Sample results are b e l o ~  Table I 
values and modified screeiiiiig 
critcrin of I 1 pCi/g for CS- I37 

4. I ESSA P Sutnple Nirniher 0442SOOOS: 

Guidancc provided in NUREWCR-5849 for ete\.atcd area activity evaluations has bcen 
performed for ESSAP Sample Number 0442SOOO5. Thc sample was collected from Grid 39 
within the northeast quadrant, Reported activity concentration for Cs-137 was 25.59 pCi/g 
cs- 137: 

Section 8.5.2, ElevczteJ rlrcws ofAc/iviry: of NUREWCR-5849 provides that: 

"lfthc limit for soil aclivity at any location is three rimes the average guidelinc 
value ... Areas of elevated activity betwecn one and three timcs the guideline value are 
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then tested to assure that the average concentration is less than ( 1  OO/A)” times the 
guideline value. where A is the area ol‘the elevated activity in m‘.“ 

As discussed in the Draft Final Status Survcy Report for the area of concern. the modified 
screening criterion is 1 1 pCi/g Cs- 137. 

As provided by Section S.5.2 ofNUREG/CR-5849. the Cs-137 activity concentration \vas first 
calculated for the areas within Grid 39 that were exclusive of’the elevated location. Table G 
presents the location of each of the saniples and the average concentration. The average Cs- 
137 activity concentration was also calculated for the northeast quadrant using the three 
reported samples and then used to calculate the average of Grid 39. 

Table G, Elevated Activity Evaluation of ESSAP 004428005 
CS Sample lD 1 Location I Samples Date I Cs-137 Activity Cone 

The surface area of the elevated activity location was assumed to bc at least one-seventh that of 
the entire grid: 

The average activity concentration of Cs-137 within the elevated area is set equal to the 
ESSAP Samplc Number 0442S0005 analytical rcsult of 25.59 pCi/g for Cs-137. The permitted 
average activity concentration for the area of elevated activity is then calculated using the 
moditied screening criteria lbr Cs-137 01’1 1 pCi/g. 

ESSAP Sample Number 0442S0005 analytical result of25.59 pCi/g for Cs-137. is less that the 
pcnnitted average activity of 29.1 5 pCi/g for Cs-137. 

FINAL FSSK for Remaining Affcclcd Areas Within Ihc Filter Dcds Including the WIDE System, Rev. I 
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The weighted average activity concentration for Cs- 137 for Grid 39, including the elevated 
area of activity, is calculated a s :  

x, 
x, 
x, = 6.13 pCi/g 

= 12.88 pCi/g [1-(14.29/100)]] + 125.59 pCYg [ 1$.29/tOO11 
= 2-47 pCi/g + 3.66 pCi/g 

The weighted average activity concentration for Cs- 137 is less than the modified screening 
criteria of 1 1 pCi/g for Cs-I 37. 

Guidance provided in NU REGICR-5849 for elevated area activity evaluations has been 
performed for ESSAP Sample Number 044ZS0006. The sample was colli.cted from Grid 30 
within the southeast quadrant. Reported activity concentration for Cs- 137 was 1 1.15 pCVg for 
cs-137: 

Section 8.5.2. Elevated A recis oj'A cl ivity : of NU R EG/C R- 5 849 provides that : 

"!fthc limit for soil activity at any location is thrce times thc averagc guideline 
value ... Areas of elevated activity bctwecn onc and thrce times thc guideline value are 
then tcsted to assure that thu average conccntration is less than ( 1  OOIA)'' times the 
guidelinc valuc. whcrc A is the area of the elevated activity in ~ i i ~ . . '  

As discussed i n  the Final Status Survey Report for the area of concern, the modified screening 
criteria is 1 1 pCi/g for Cs-137. 

As provided by Scction 8.5.2 of NUREGICR-5849. the Cs-137 activity concentration was first 
calculatcd for thc areas \vithin Grid 30 that usere exclusive ofthc clcvatcd location. Table H 
presents the location of each of the saniples and the average concentration. The average Cs- 
137 activity concentration was also calculated for the north\vest quadrant using the t\vo 
reported sarnplcs and then used to calculate the average of Grid 30. 

The surface arca ofthe clcvatcd activity location was assunied to he at lcasl one-tifth that of 
the entire grid: 
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The average activity concentration of Cs-137 within the elevated area is set equal to the 
ESSAP Sample Number 0442S0006 analytical result of 1 1.15 pCVg for Cs- 137. The pcrmittcd 
average activity concentration for the area olelevatcd activity is then calculated using the 
modified screening critcria for Cs-I 37 of' I I pCi/g. 

ESSAP Sample Numbcr 0442SOO06 analytical result of I 1 . I  5 pCi/g for Cs- 137. is less that thc 
pennitted average activity 0f24.64 pCi/g fbr Cs- 137. 

The weighted average activity concentration for (1s-137 for Grid 30. including the elevirted 
area of activity, is calculated as: 

xw 
x, x, = 3.89pWg 

= 12.08 pCi/g [1-(20/100)]) + [11.15 pCi/g [20/100]1 
= I .66 pCi/g + 2.23 pCi/g 

The \veigkted average activity concentralion for Cs-137 is less than the modified screcning 
critcria o f  1 1 pCi/g for Cs-137. 

4.3 ESSAP Sample Number 0442S0007 

A ' .tiaction of linlit" evaluation was perfortncd using the preliminary analytical results of' 
ESSAP Saniple Number 044ZS0007. Preliminary analytical results are 10.07 pCi/g for CS- 
137. Table I prescnts the results of the evaluation. 
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Analytical Parameter ESSAP 044tS0007 Result (pCi/g)' 

I Fu-159 I 0.000E+00 I 

CO-60 
Sr-90b 
(3-137 
Ell- IS2 

1.000E-0:! 
2.189E-0 I 
1.007E+O I 
6.300E-0 I 

I Pu-211 I 3.596E+OO 1 

~ 

Pu-23gb 
PU-23gb 
Ani-24 I 

Fraction of Limit 9.057E-01 

cs-157. 
- Pit-241 is calculated using the values obtained form the 0KIGENZ.I- 

1.259E-02 
4.028E-01 
8.300E-0 1 

5. Conclusion 

The cvaluation perfbrmed followiiig the guidance of Section 8.5.2 of NUREGICIC-5849 and 
the "fraction of the limit" calculation indicate that the ESSAP sample results are within the 
established release criteria. 
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