




Final Characterization and Final Status Report for Manhole 7 to Manhole 8 Sewer Line 

Re\ ision Data Compilcd t3) : 



Contract Number: DE-AC24-040H20171 

‘I’his report is a ivork prcparcd for the United States Government by ECC & E2 Closurc 
Scn.ices, LLC. In no event shall either the United States Government or ECC & E2 
Closure Services, LIX’ have any rcsponsibilily or liability for any consequences of any 
use, misuse, inability to use. or reliance upon the information as used by other parties 
contained herein. nor does i t  cithcr warrant or othenvisc reprcsenr in any ~ ‘ a y  thc 
accuracy. adcquacy. efficacy. or applicability of the contents hereof to othcr parties. 

Final Char;icterirarion and Final Siaius Report for MH-7 to MH-8 Sewer Line 

Junc 16.2006 

Revision 2 
[’age i i i  



1 .o 
1 . I  
2.0 
2.1 
3 .0 
3 .1  
4.0 
4.1 
4.2 
1.2. I 
5.0 
5.1 
5.2 
5 . 3  
6.0 
6.1 
6.2 
6.3 
6.4 
7.0 
8.0 

Table of Contents 

........................................................................................................... Introduction.. 1 

Site Descnptton ....................................................................................................... 3 
k e a  Description ................................................................................................. 3 

Decommissioning Activities ................................................................................... 4 

I:inal Status Survey I’rocedures .............................................................................. 1 
Sampling Parameters .......................................................................................... 5 

Guidelines Established ........................................................................................ 5 
Llquipnicnt and Procedures ..................................................................................... 7 

Background ......................................................................................................... 1 . .  

. . .  
. . .  . .  Decommissioning Objcctive ............................................................................... 3 

Major Contaminank Identified ........................................................................... 5 

Equipment ........................................................................................................... 7 
Scanning Minimum Dctcctablc Activities .......................................................... 7 
Procedures ........................................................................................................... 7 

Exposure Kate Surveys ....................................................................................... 9 

Scanning Measurements ................................................................................... 10 
Overburden Sampling ....................................................................................... 10 

Conclusions ........................................................................................................... 1 1 

> 

9 

Excavation Sampling .......................................................................................... 9 

Survey I.’indings ...................................................................................................... 

Rcferences ............................................................................................................. 12 

I.-igure 1 
Figure 2 

Table 1 

Tablc 1 

Table 3 
l‘ablc 4 
‘Pablc 5 
Table 6 
Tablc 7 
Table 8 
Tablc 9 
Tablc 10 
l’able 1 1  
Table 12 
Table 13 

Figures 
Site Map 
MI 1-7 to M I - 8  Sanitary Sewer Line 

Tables 
IKLDP Guidelines For Residual Radioactivity Concentrations For Soil 
And Solid Volumes 
Cesium- 137 Surrogate Analysis Data & Modificd Cs- 137 Screening 
Criteria 
MH-7 to MH-8 Trench Exposurc Rate Suney 
MI 1-7 to MI-1-8 Excovation Base and Sidcwall Soil I<csult Suinmary 
MH-7 to MH-8 Trench Base Soil Analytical Results 
MI 1-7 to MI 1-8 Trciich Sidewall (A & H) Soil Analytical Kesults 
Excavation Sidewall Comparison Value Calculation 
MH-7 to MH-8 Trench Walkover Scan Kesults 
MH-7 to MH-8 Overburden Soil Result Summary 
M t 1-7 to IMI-1-8 Ovcrburden A Soil Analytical Results 
MH-7 to MH-8 Overburden B Soil Analytical Results 
ISxcavation Overburden A Comparison Value Calculation 
Excavation Overburden I3 Coinparison Value Calculation 

Final Charrrclerizalion and Final Status Report for MH-7 to MH-K Sewer Line 

Junc 16.l006 

Revision Z 
Page iv  



-- 

1.0 Introduction 

This rcport contains the tinal status survcys (FSS) of the manholl: (MI 11-7 to MI 1-8 
sanitary sewer line located at the Columbus Closure Project (CCP). 1425 State Route 1-12 
East. West Jefferson, 01 I 43162. Final status surveys were conducted according to thc 
guidance prescri tcd in the 12.1tiriiri~l for Cortdircririg Siirwys in Sirppori oJ'License 
Temititirioti. NUREGKR-5849 (NUREGKR-5849) (ORAU, 1992) and the Ratliologicul 
(:'hurticteri~rilion und Firicil Storiis Plan Jor Battelle Colirtiihirs 1,tihorutories 
Deco/nnii~sionirily Prqjiect. West L/cflerso17 Sire. DII-97-02 (Final Status Plan) (Bnttellc. 
2000). The tinal status surveys wcre conducted in September of 2004 and performed 
under Work Instruction 2806 (Closure Scrvices, 3004). 

The intent of this final status survcy report is to provide a complete and unambiguous 
record of the radiological status of the MH-7 to MH-8 sanitary sewer line excavation. 
Sufticient infomiation and data is provided 10 enable an indopcndcnt re-creation and 
cvaluation at some future date of both the survey activities and the reported results for the 
excavation. Information in this report is also available in rcferenccd tcchnical basis 
documents, final status sun  ey plans and procedurcs. and the Bciitelle Metnorial Itistitzrtc 
C'olirrtthtts Operutions, Deconitt?issiot?it?~ Plutt. DD-93- 19 (RM I Decommissioning Plan). 
and reporting and quality assurmce procedures. 

To the extent practicable. this final status survey rcport is presented with minimal 
inforniarion incorporated by ref'crcnce. 'I'his tinal status survey rcport has been generated 
tollou-ing the comprehensive. annotated outline presentcd in Chapter 9 of NUREG-5849 
(ORAU. 1992). 

f.1 Background 

On April 16. 1943, BMI. acting through what is now its Hattellc Columbus Operations 
(HCO ). entered into Contract No. W-7405-ENG-92 \vith the Manhattan Engineering 
District to perlorrn atomic energy research aid duvelopnicnt (R&I)) activities. RC'O 
perforincd nuclear materials rescarch and development at  privatcly-oumd facilities for 
the hianhattan Engineering District and its successor agencies - the Atomic Encrgy 
Commission (AEC), the Energy Research md Dcvclopnicnt Agcricy (F.l<I)A), and the 
I)cpartmrnt of Energy (DOE). Research and devclopment continued until 1988 (13attcllc.. 
2003). 

The BCO facilitics at thc King Avenuc Site, Columbus. Ohio. and the West JeRerson 
North (WJN) and South (WJS) Sites. West JelTcrson. Ohio. becanic partially 
radiologically contaminated as a rcsult ol'the R&D activities. Deconlaniination of the 
King Avenue Sites has been completed and activities continue at the WJN site. The 
DOE. as the succcssor to the AEC and the Govemmenl's earlier work. is the agreed parly 
with prcdominant liability and rcsponsihility for dccontamiriation and decommissioning 
(II&D) ol'thc HCO facilities (Hattclle. 2003). The Assistant Secretary for Nuclear 
Energy o f  the DOE accepted thc decontamination and decommissioning ([ l&D) of thc 
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WJN into the DOE’s Surplus Facilities Management Program as a major project (DOE. 
1986). ‘I3e 1)OE is the agency funding and managing the cleanup ofthe WJN (Battclle, 
2003). However. the site is not a DOE-owed facility. 

BMI holds U.S. Nuclear Regulatory Commission (NRC) license number SNM-7. Bbll 
has continually operated and conducted D&D activities in full compliance with this NKC 
license. Thc BMI Deconimissioning Plan for thc WJN site does not serve as II 
declaration to terminate SNM-7. but establish the criteria for performing D&D activitics. 
The end goal of the R M I  Ikcommissioning Plan is to reach unrcstrickd use conditions 
for thc site (Battellc. 2003). 

The DOE has contracted E:CC&FI2 Closure Services. 1,LC (Closure Services) to safcly 
rsmot’e DOE radioactive nialerials and contamination from U’JN site. Removal of 
radioactive inaterial will bc to levels allowing future use of thc site without radiological 
restrictions as describcd in the BMl Decommissioning I’lan. Closure Services has 
conducted charactcrization and tinal status surveys ofthe MII-7 to MI-1-8 sanitary sewer 
line excavation to demonstrate that the area is available for unrestrictcd release. 
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2.0 Site Description 

Created in 1984. the Hattclle Columbus Decommissioning Project (BCLDP) is it 
reniediation projcct that includes nine buildings at the King Avenue site and live at the 
WJN site. The CCP is the successor of the BCLDP. The WJN site has one penancnt 
structure (Well House). Three former research facilities, JN-1. IN-2 and JN-3 have been 
dcmolishcd as well as JN-6. thc guard housc, Several outfiills. filter beds, and tvclls are 
also locatcd at the site. Thc M1.1-7 to MI{-8 sanitary sewer line connected the W J N  site 
to the sanitary filter beds. Figure one presents the CCP. 

2.1 Area Description 

The MI 1-7 to M I  1-8 sanitary sewer pipc runs north to south connecting the WJN sanitary 
system to the Active North Filter Bed. The MI 1-7 to MH-8 sanitary sewer line is 
constructed of eight inch diameter vitritied clay pipe. In-situ surveys performed by 
Science & Engineering Associatcs. Incorporatcd in August of 2000 indicated internal 
contamination of the pipe. Internal contamination exceeded the surface contamination 
limits for unrestricted release pr'escnted in DD-93-02. Sirifice Rclctrse (.'riteriu Tecliriictrl 
Btrsis Doclitnetit for Btrttellc Co1ut)ihii.v Lahomorics Decoi,inii.~sioiii)i~ Projecr. For this 
reason. thc pipc was removed and disposed of as low level wastc. The location of the 
MI 1-7 to MH-8 sanitary sewer line is presented as Figure 2. 

Two classilkations of areas arc used in NUREG-5849 and are termed affected or 
unaffected. 'I'hesc classifications are dcfincd as WRC, 1992): 

Affected Areas: Areas that have potential radioactive contamination (bascd on 
plant operating history) or known radioactive contamination (based on past or 
preliminary radiological surveillance). This would normally include arcas wlirrc 
radioactive materials were used and stored. \\here records indicate spills or other 
unusual occurrences that could haw resulted in spread 0 1  contamination. and 
Lvhcre radioactivc matcrials were buried. Areas immediately surrounding or 
adjacent to localions where radioactive materials were used. stored, or buried iirc 
included in this classikation because ol' the potential for inadvertent spread 01' 
contami iiat ion. 

Unaffected Areas: All areas not classilied as affected. These areas are not 
expected to contain residual radioactivity. based on knowledge of site history and 
previous information. 

The excavation ofthe MI{-7 to MI 1-8 sanitary se\ver line \vas conductcd in both affected 
and unaffected areas. The base. or floor. of the excavation was considered alr'ectcd. and 
the sideu-alls were considercd unaffected. 

Filial Charactcriwtiun and Final Status Repnn for MI-I-? I O  MI 1-8 Sewer Line 
June 16.2006 

Revision 2 

Page 3 



3.0 Decommissioning Activities 

3.1 Decommissioning Objective 

The objective of'the final status suney preformed on the MH-7 to MH-8 sanitary seLvcr 
line \vas to statistically demonstrate that the remediation of the area was succcssful and 
that the excavation is free from residual radioactive contamination that w odd  not make i t  
suitable for unrestricted release. The excavation is determined to be free of residual 
radioactive contamination when remaining soil contamination levels are below those 
prescnted in I)D-93-03. Rev. 0. "Volumetric Release Criteria Technical Basis Documcnt 
for 13attellc Columbus Laboratory Decommissioning Project" (Battclle. 1993A). Table 1 
presents the volumetric rclease criteria as presented in DD-93-03. Res. 0. 
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4.0 Final Status Survey Procedures 

Planning and implcrncntation of the final status survey of the excavation non-affected and 
affected areas of the speciiied section of the MH-7 to MH-8 scwcr line adhered to the 
requirements the Final Status Plan (Battelle, 2000) and Work Instruction 2806 (CS. 
200.1). 

4.1 Sampling Parameters 

Final status soil saniplcs \\ere taken in the affectcd base of trcncli at a frequency of one 
sample per linear meter. Final status samples of the unaffected sidewalls \vere taken by 
dividing the side\\\-alls into equal sections and sampling each section per N'ork Instruction 
2806 (CS. 2004). Analyses of samples by gamma and alpha spectroscopy \\.ere 
pcrformcd by the KAI.. 

4.2 Major Contaminants Identified 

The characterization of tlic b1H-7 to MH-8 sewer line excavation idciitified ('csiiiin-137 
(Cs-  137) as the primary radiological contaminant of concern (RCOC). Other RCOCs 
included Cobalt-60 (C'O-60). Europium- 152 (Eu- 152) and 154. Americurn-24 I (Am-241 ). 
Strontium-90 (Sr-90). Plutonium-238 (Pu-238). and Pu-239. Cs- I37 is used as a 
surrogate for the other RCOC present in the soils as it  typically accounts for 64 pcrccnt of 
the total isotopic activity. Furlher. the release criteria set for Cs- t 37 is considered 
consewalive for the decommissioning activities. l h e  surrogate relationship of Cs- 137 lo 
other RCOCs was calculated using data presented in Table 2. Table 2 prescnts the 
isotopic quantity and activity concentrations of samples collected liom the filter bed area 
by BMI from March through Scptember 2000. Thcse data are not associated with the this 
excm ation. Average activities for the rnultiple samples were calculatcd for each RCOC 
prior to sctting the ratios against C's-137.' For each RCOC. the average activity 
concentration was set as a ratio against the average Cs-137 activity concentration as 
obtaincd liom previous actions at the tilter beds. Cs-I37 activity ratios for each RC'OC 
u t i l i x d  to calculate the RCOCs for thc MH-7 to MI]-8 sewer line excavation arc 
prescntcd at the lotver portion o f  Table 2. 

4.2.1 Guidelines Established 

Table 1 presents the guidelines for residual radioactivity concentrations for soil and solid 
volumes as applied to the AMFD excavation. Criteria for residual radioactivity 
concciitrations in soil are detined in "Volumetric Kclease Criteria Technical 13iIsis 
Document tor Battelle Columbus Laboratories Decommissioning I'roject," DD-9343.  
(Battelle. 1993). Table I values have been generated primarily from various regulatory 

~ ~~ 

I Banel IC, Hudiological Stutris of.4hntidoircrl Filter Bed Presrtitutioti. h~:liwww.oliio.doe q c v / c c p M .  
Posted 7/15/2003. Presentation provided by DOE to the CCP websire. Page titlcd "Radioactivc Inrentor)' 
of the Abandoned N o d  Filter Beds & I h i t  Fractions" contains sampling data obtained from March 
through September 2000 from the filler beds. Average Cs-137 ratios were utilized to calculate thc activit! 
concentrations of the isotopcs of concern. 
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requirements. technical documcnts, and from soil guidelines geticrated by computer 
pathway analyses. Requirements such as those Kound in DOE Order 5400.5 have bcen 
incorporated into the volumetric release criteria. DOE Order 5400.5. Section IV.a.2, 
provides gencric guidelines for residual concentrations of Ra-226. Ra-228. Th-230. and 
Th-232 that have been incorporated into the volumetric release criteria. Additionally. 
NKC Guidance has been received by the CCP establishing the soil radioactivity 
concentration guidelines for Co-60, Sr-90. Cs- 137, Ra-226. and Ra-228. and for natural, 
cnriched and depleted uranium. 

Compliance io the cleanup critcna presented in Table 1 is demonstrated through a 
"liaction of Iiniit.'. 'Ihe total qiiantity and activity concentration of each RCOC is 
calculatcd using the average isotopic ratio listed in Table 2. isit11 the exception of'thc Cs- 
I37 to Pu-241 ratio of 2.8 (obtained from ORIGEN 2.1 derived values. Baitelk, 2003b). 
Calculated results for CO-60. Cs- 137. Sr-90, Eu-I 52 and 154. Pu-239. 240 and 24 I ,  and 
Am-24 1 are then compared to the respective release criteria and a "fraction of thc limit" 
is calculated. The %action of the limit'' is determined by summing thc ratios of each 
isotopic conccntration to the respective relcase limit. Summed ratios must bc less than 
one to meet sample release criteria. A modified screening criteria of I 1  pCi/g for Cs-137 
has becn calculated using the "lrnction of the limit" ohtaincd froin the tilter bcd surrogatc 
ratio. 

Exposure rates were compared to the 5 microRoentgen per hour (pR/hr) above mean 
buckground l i m i t  listed in  LID-97-02, Rev. 0 (Battellc. 2000). S u n q  riieasurcmeii~s are 
those 1 -meter abo\-e the ground surface. The calculatcd mcm background exposure ratc 
and the 95 perccnt confidence intervals used for the CC'P open arca groirnds is 8 f 2 
p W r .  Compliancc to the limit is met when the exposure rate survey is less then or cqual 
to the limits of'NUREG-5849. I n i t i a l  conipliancc screening is nict if iiidividual esposurc 
ratcs arc less than or equal to 13 pWhr. Further assessment of compliance allows for 
exposure ratcs to bc averaged o f  a 100 m2 gird arca to meet [he liinit of lcss than or equal 
to 5 pR/hr above background at 1 -meter above the ground surface. Additionally. 
esposurc ratcs over amy discreet area may not cxceed 5 pWhr above background. 

Data collccied from trench-like culvcrts located on Battclle property ul1ilssociated 1% ith 
site operations indicate a geometry effect. increasing the background csposurc rates 
inside the trenches by 3 to 5 1iIUhr. Trench exposure ratc nieasurcrncnts must be lcss 
than or cqual to 18 pIUhr. The same compliance assessment is applied to these 
mcasurcments as stated above. 

l'i11ill Charactcrization arid Filial Status Itcpon for MH-7 to M H - 8  Sewer Line 
June 16,1006 

Revision 2 

Page b 



5.0 Equipment and Procedures 

5.1 Equipment 

Suwey instruments sensi tive to gamma radiation arc used to monitor excavation surfaces 
for residual radioactive materials. Ludlum Model 41- 10 two-inch by two-inch sodium 
iodide detectors ivith Eberlinc ESP-? meters \+we used to scan the excavation. Ludluni 
Model 19 exposure rate meters were used to obtaiii niicroRoeiitgen pcr hour 
measurements. 

Othcr instrumentation used in the Onsitc Radioanalytical Laboratory (RAL) 10 support of 
the tinal status survey includcs: 

A VMS based Canbcrra Procount data acquisition systcin in conjunction wi th  
high purity germanium detectors for gamnia spectroscopy of soil samplcs. 
A Tennulcc iModel 1,135 100 Siniultaneous Alpha and I k t a  Gas Proportional 
Counter to count smear samples 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum detectable concentrations (MI>Cs,,) is dctennined to demonstrate 
that the MDC,can is less than the modified Cs- 137 cleanup criteria. The MIIC,,, is 
calculated utilizing the methodology described in NUREG- 1507 and the background 
count rate and a default detecior response to Cs- I37 (NRC. 1998). The cquation used for 
the ualkovcr surveys of the CCP incorporates a d' of 1.38 and a surveyor efliciency of 
0.5. The ambient background in the area was 16.400 counts pc" minute (cpm). The 
following is thc calculation of  the MDC,,,: 

( l6.JOO cpm) x ( 1  sec) x ( 1 n1id6O sec) = 273 counts - - b, 

= 8.22pC'iIg 2.15p.R i hr 
MDC,,, - - (5pC' i /g)* 

1.307p.Rlhr 

5.3 Procedures 

The Characterization Team was formally trained and qualilied to applicable procedures 
prior to the initiation of thc characterization and final status surveys. Documentation 01' 
training i s  maintained by CCP Projcct Records. 
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The following plans and proccdures were utilized for the suneys: 

DD-93- 19. Rcv. 5 Decommissioning Plan, Battelle Memorial Institute Columbus 
Operat ions 

DD-97-02. Rev. 0 Radiological Charactcn'ir~~ion and Final Status Plan for BCLDP 
West Jefferson Site 

SC-SP-004.2. RCV. 3 Manual and Mechanical Collection of Surhce and Subsurface Soil 
Samples in Support of Site Characterization 

W 1-2 806 Excavation and Trench Sampling and Sunleys 
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6.0 Survey Findings 

Location 

Excavation 
Rase 

Excavation 

6.7 Exposure Rate Surveys 

Number Averagc Standard Range Comparison Moditied 
Of (pC i/g) Deviation ( pC i/g) Value Cleanup 

Samples @W) ( P C W  Criteria 
(pCi/g) 

45 0.02 0.0 1 0.01 - N/A 1 1  

20 0.08 0.04 0.04 - 0.09 1 1  
0.07 - 

The calculated mean background exposure rate and the 95 percent contidencc intervals 
used for the CC'P grounds are 8 * 2 pR/hr. The exposure rate readings for each 
appropriate area arc presented in Table 3. The exposure rate readings ivcrc individually 
compared to the mcan background value of 8 f 2 pR/hr in order to show compliance ivith 
the 5 pR /hr above background releasc criterion (grounds exposure rate surveys must be 
less than or eqiial to 13 pWhr tu be compliant. trcnchcs. 16 to 18 pR/hr). I h c  avcrage 
one meter measurcment was 16.3 pIUhr. the minimum Ineasurenient was I 6  pRh and 
the mauimurn rncasurement was 17 @Air. The cxposure rates exceedcd thc exposure 
rate criterion, but were attributcd to the remaining waste in the filter bed areas. 

Subsequent "cnd-state" exposurc rate sun*eys wcrc pcrformed following waste removal. 
The results of these surveys arc compliant with thc cxposure rate release criteria and are 
documented in the C'lrurcicter'iziriioti mid Final S ~ t i ~ r r s  Rcportfiw the Kmtr i i i ing  &fi?cteJ 
Aretrs rvilhirt  lie Filler Bed$ hdudiug (he IWDE .5ja1cni. 

6.2 Excavation Sampling 

Samples of the excavation basc were taken at a ratc of one per linear meter p e r  Section 
6.3.3 of DII-97-02. Rev. 0. l'wcnty samples were takcn from the sidcwalls ol'the 
excavation in accordance with Scction 6.4.3 of 1111-97-02, Rev. 0. A summary table of 
the Cs- 137 results in relation to the sample location is prcsented as Table 4. Sample 
results for the base and sidewall sampling are presented as Tables 5 and 6. respectively. 
Tables 5 and 6 present all radionuclides activities and minimum detectable activities. 
although thc only man-madc radionuclide detectcd was Cs-137. l h e  following is a 
s u m n i q  Tablc ol'the Cs-137 resul~s. 

Compliance to  tlic cleanup criteria presented in Table I is demonstrated through a 
"fraction of limit ." Section 4.2. I of this report discusses the application ot the "fraction 
of limit." 

The "fraction ol'limit'' for the MI-1-7 to MH-8 samplcs u'as not calculated due to the Ion 
concentrations ol'Cs-I37 in respect IO the modified cleanup criteria. The fo l lo~ing  is a 
summary I'ablc ofthe Cs-I37 results. 
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Statistical analyses were performed on the sidewall sample data in accordance ivith 
Section 6.4.3 of DD-97-02. Rev. 0. The statistical analysis utilizes the guidance in 

Section 8.5 oL'NURF,G/CR-5849 which iitilizcs thc comparison of the pQ \-alirc (III'A 
1989) to relate to a given limit valuc ( C G )  at a desired confidence level (;.e.: 95 percent) 
for demonstrating release. The calculation of the Cs-137 comparison value. 0.20 pC'i/g. 
was less than the modified cleanup criteria of I 1 pCi/g. The coniparison valut. is 
presented as Table 7. 

6.3 Scanning Measurements 

Scanning of the MH-7 tu MH-8 sanitary line excavation was perlbrnied with a two inch 
by two inch sodium iodide detector. I<esults of the survey indicate a uniform distribution 
of residual radioactivity and no exposure rates were above the DLV. Suney results are 
presentcd Table 8. 

6.4 Overburden Sampling 

Forty saniples were takcn from the cxcavation ovcrburden in accordance u i t h  Section 
6.4.3 of'I)I)-97-02. Rcv. 0 and Work fnstruction 2806. The intent of the overburdcn 
sampling is to pro\.e statistically that the overburden may be used as backfill at thc CCP. 
The overburden soil from ground surf'ace to three feet above the contaminated pipe is 
designated as overburden "A". The next two feet of soil (from throe feet to one toot 
above the pipe) is designated as overburden "B". A summary table of the Cs- I37 rcsults 
in relation to the samplc location is prcscnted as Table 9. Sample results for thc 
overburden sampling are presentcd in Tables 10 and 11. The only man-made 
radionuclide detected was (3-137. The lbllowing is a summary Table ofthe Cs-I37 
results. 

Location 

Overburdcn 
A 

Overburden 
n 

Sani ples 

0.04 44- 0.04 

Standard Range Comparison 
Deviation (pCi/g) Value 

0.02 0.02 - 0.08 

c'1 can up 
Criteria 

Statistical analyses were perfonnecl on thc overburden sample data in accordancc tvith 
Section 6-43 of DD-97-02. Rev. 0. i n  the samc manner as Section 6.2 of this document. 
The calculation of the Cs- 137 comparison values. 0.04 and 0.05 pCi/g. was less than the 
modi tied cleanup criteria of 1 1 pCi/g. The comparison values are presented as Tables 12 
and 13. 
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7.0 Conclusions 

The characterization and final status survey results demonstrate that the radiological 
cndpoint criteria objectives of the NRC-approved Deconimissioning Plan havc been met 
for the excavation addressed by ibis effort (Battclle. 2003). Reported analytical results for 
media samples obtaincd from the excavation and overburden used as backfill are below the 
rcsidual radioactivity concentrations for soil and solid volumcs as prescnted in Table 1. 

Remaining soil contamination levcls are below those presented in DD-02-03. Rev. 0, 
-'Volumetric Rcleasc Criteria Technical Basis Document for Ba~telle Columbus 
Laboratory Decommissioning YroAicct" (Battelle. 1993A). The decorninissioning 
objective has been satisfied. Thc linal status survey performed on the Manhole 7 to 
.Manhole 8 Sewer Line statistically demonstrates that the remediation ofthe area \vas 
succcssful and that the excavation is lkee from rcsidual radioactive contamination making 
i t  suitable for unrestricted relcasc. 
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TABLE 1 

RADIOAC?'IVITY CONCENTR4TIONS FOR SOIL AND SOLID VOLUMES 
i3cLi)r' GUIDELINES FOR RESIDUAL 

Radionuclide'"' 
Natural IJranium 
Enriched IJranium 
Depleted IJrcmium 
Ac-227 
Ani-24 1 
Am-243 

King Avenue West Jefferson 
Concentration Concentration 

IO'" na@) 
30'" 30"' 
39' )  35"' 

(pCi/gfh' ( p c i f g  f b, 

19 19 
ndc' 30 
na 30 

I na I 0.79 
C m - 2 4  
co-60 

na 1 .o 
8" ' 8"' 

cs- I34 
CS-137 
c-14 

~ 

na 33 
15"' I j(2' 

940 940 
Eu- 1 52 
Eu- 1 53 
Eu- 155 
Fe-55 
H-3Id' 

I Pa-231 I 18 I 18 

I 

na 36 
na 32 
na I .800 
na 2.7E+07 

4 1 .ooo 38,000 
1-129 

,Mn-54 
Ni-50 
N i -63 
Np-237 

Final Charactcrizalion and Final Status Kepon for h.1I-l-7 to MH-8 Sewer Line 
June 16.2006 

na 13 
na 61 
na I .3E+07 
tla 4,9E+06 
na 0.58 

Rcvision 2 

Pb-2 10 
Pu-238 
Pu-239 
Pu-240 
Pu-24 1 
Pu-242 

140 na 
na 2 
lla 29'' 
na 29'' 
na 29'' 
na 25'" 



King Avenue 
Concentration 

West Jefferson 
Concentrat ion 

Table 1 Notes and References 
Notes: 

Radionucl id&') 
Ra-226 (0-15 ctti ofsoil) 

a. Activity conccnhations above natural background concentrations. Wlicrc more than one 
radionuclide is present, the sum of the ratios of the individual radionuclide conccntrations to 
their respective concentration limits shall not exceed 1. 

( pCi/gyh' ( pCily)'b' 
5Us3' na 

b. Conccntrations for which no specilic reference is cited have been derived Gom KESRAD 
calculations and are the more restrictive valucs calculated for soil deposition at a depth of 5 
meters. 

C. Indicates that this radionuclide is 1101 espected IO be found at the indicated site. 

d. Difference in tritium activin. conccntrations arc due to the difference in depths ol'the water 
iablcs at two shes. I'hc uater tablc depth at King Avenue is deeper than thai at West 
J e t'ferson . 

References: 

I. Options I and 2 of the Branch Technical Position, "Disposal or Onsite Storage ot  Thorium 
or Uranium Wastes froiii Past Operidtiom" (46 FR 5206 I .  October 23. I98 I ). 

2. NKC h4eiiiorandurn. "Acceptable Cleanup Criteria and Practices Tor Decontamination and 
Decommissioning (License No. SNM-7)" dated April 17. 1992, to I larley L. Toy, License 
Coordinator and Manager. Nuclear Sciences, Banelle Memorial Institute from J.W.N. 
Ilickey, Chief, Fuel Cycle Safety Branch, Division of Industrial and Medical Nuclear 
Safety, Ofice of  Nucleilr Material Safely and Safeguards. 

3. DOE Order 5400.5, "Kadiation Protcction of the Pubtic and the Environment". 

1. NRC Policy and Guidance Directive FCS3-23. "Termination of Byproduct, Source, and 
Special Nuclear Materiril Licenses". 

Final Chariictcrization and Final Status Kcport for MH-7 to MI 1-8 S w c r  Line 
June 16,2006 
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Table 2 
Ccsiutn- 137 Siirmgnrr Analysis Data & Modified Cs-137 Scrcming Crihxia 

Calculated Co-137 Sumpetto Ratlo (c) 
cs- 13?K=0-60 38 1 

CS- 137EU- 152 17 
CS-1371E~-154 182 
CS-1 37-241 15 
Cs-13713-90 46 

cs- 137/pu-239 25 
cs-137Pu-238 eo0 

CS-137lPU-241 (d) 2 0  1 

I:innl Characterization and I'iniil Stslus liepon tor MI 1-7 to MI 1-8 Scwcr Line 
Junc 16,2006 



TaMt 3 
MH-7 to MHQ Trench Exposure Rate Survey 

Trench - 

18 

19 

29 

21 1.70EUll 

22 

23 

24 

25 

26 

27 

I 28 l.WE*Ol 

29 

A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1009 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

R u u k  arm In yRhr 



Ta ble 4 
MH-7 to MH6 Excavation Base and Sidewall Soil Result Summary 

30 

31 

32 

33 

34 

35 

30 

37 

1 

44 

Sld. 

2.14€-02(NDI 

ZWEQZfND) 

214€42[ND) 

2.06EQZIND) 

2.0€-02[ND) 

ZUIEQZ[NDj 

Ld9EQZ(NO] 

5.76E-02 

t . 0 7 ~ 0 2  

l9).4ZEP_Z(ND) 

2.B7E-02 

I 
I 
1 
2 BJQE.02 I-- ] 5.WE-02 

Tnnch Sldm 

l.56E-01 

l . lOE-01 

1.WE41 

8.OSE-02 

5.UE-02 

7.51E.02 

.llEOIfND) 

4 . 7 3 ~ ~ ~  

1.SSEOl 

8.73E-02 

ND = Non Dotecl 
C.-137 RrrurP In pCUp 



- RLM-lltl1-001- .. .. - RLO4-1182402 RL04-1163-003 

AnaW-1 Result 2 u  MDA Result 2l7 MDA Result 2 0  M DA 
Parameter _ _  (PCMel (PCiW (PCW (Pcile) ( P W )  ( P W )  (PCVe) (PCl%,._ ( P q )  ~- 

Be-7. -3.85E-02 l.lOE-01 1 B7E-01 -3.09E-02 8.59E-02 - 1 -_ -47E-01 - .. - - 1 3 c 4 2  _ _ _ _  BL!?E-02 , __ 1 .*E-*; 
K 4 0  1.35E+01 - 1.54E+00 2.15E-01 1.12E+01 1.28E+00 1.50E-01 1.09E+O1 .- ! !16E+Oa , _ _ ~ ~  1.1 - 2E-01 

l.19E-02 - ~ CO-?!! !.!SEr03.-- - ~ 1.24E-02 2.27E-02 -2.38E-03 f.iOE-02 ~ 1 ME-02 -~ :5**!3 - 7.12E-03 
c o s 0  -2.22E-03 1.56E-02 , 

3.llE-02 Zn-65 -2.68E-03 , 3.67E-02 5.53E-02 - 2.50E-02. 3.42E-02 . 5.52E-02 -1.73E-02- 2.29E-02 

- 
2.73E-02 . -2.48E-03--- .~ - ._ 1.19E-02 - 2.07E-02 - 3.74E-04.- - -!.?+E!?-- 1:??E2. . 

Sb-125 5.16E-03 3.71E-02 ~ 6.55E-02 7.57E-03 _ _  3.4OE-02 - 5.99E-02 9.72E-04 2.17E-02 3.74E-02 
1-131 -9.88E-qi, . 1.44E-02 1 ~ 2.52E-02 1.76E-03 ~- I- 1.28E-02 2.26E-02 -5.78E-03 8.01 E-03 1.34E-02. 

cs-134 .-_ 5.47E-03 - - . 1 & - 0 !  . 2.20E-02 . 1.28E-02 1.1 OE-02 1.86E-02 4.57E-03 8.07E-03 
CS-137- -~ -1SE-02 1.51 E-02 ?:3AE9?-- I_ 2.89E-03 1.45E-02 2.20E-02 -1 .OlE-02 8.27E-03 

. Eu-152 _ _  l.sSE:!!?. ~~~-~ ~ ~ 7.75E-02 -1 .!NE42 4.78E-02 6.87E-02 -6.15E-02 3.31 E-02 
-- 

2.33E-02 
. TI-208 -- 1.8lE-01 3.3OE-02 5.0 5 E -0 2 1.60E-01 2.83E-02 2.02E-02 1.57E-01 2.26E-02 

Pb-212 6.14E-01 7.94E-02 5.16E-02 4.44E-01 6.35E-02 8.67E-02 4.92E-01 4.59E-02 
5.36E-02 81-214 6.07E-01 7.07E-02 4.67E-02 5.63E-01 6.45E-02 3.85E-02 

-- -. 

Eu-154 1.89E-03 3.93E-02 6.66E-02 -1 39E-02 3.31E-02 5.51E-02 -1.1 9EO2 - - -. 
- 

- -- Bi-212 5.72E-01 3.OBE-01- I 3.39E-01 7.12E-01 2.63E-01 2.81E-01 4.72E-01 1.93E-01 

6.58E-01 ,- -- 
Pb-214 6.ME-01 6.91E-02 5.48E-02- 6.42E-01 6.91E-02 4.77E-02 6.71 E 4 1  5.35E-02 

1.23E-02 ,, 

1.29E-02 ~ 

4.28E-02 I 
3.85E-02 
1.32E-02 

2.94E-02 
2.52E-02 

1.83E-01 

3.J 5E-02 
Ac-228 - 5.91 E 4 1  9.05E-02 7.73E-02 4.95E-01. 
Th-234 -7.82E-01 2.27€+00 8.8lE-0.r: ~- -  5.08E-02 
U-235 9.UE-02 1.36E-01 5.02E-02 . . .  7.11E-02 .___ -- 

Am-241 2.46E-01 4.03E-01 7.16E-01 -2.09E-01 

-- _.--. 
+- 

I 

7.34E-02- 6.71 E42 aZP.l--p-p-- 5.25E-02 ~ 6.1OE-02 
!.92E+00 ___ 7.94E-01 ~ ~ ~ _ _ _  . -5.93E-01 . . _ _  1.33E+00 . .~ . 5.14E-01 

2.92E-02 -~ l . E i 3 1  _c_ - 4.48E-02 ~ 3.04E-02 8.19E-02 
3.50E-01 5.92E-01 7 5.M-2 237E-01 4.09E-01 

-- 

- 

Analytlcal 
Parameter 

. Be-7 - . .  

(30-58 

Zn-65 - 
~. Sb-125 _ _  
-. 1-131 . - 

._ K 4 0  

co-fip..- 

RLOCll64-004 - R L W ~ ~ 5 4 0 5  RLM-1166-006 ~~. 

Result Result MDA Result 2 0  MDA 
(Pcuel (Pclle) ( P C W  ( P C W  (Pcile) (Pci/e) -~ (F?!!L (PCilU) cwiq 

9.~HE+OO -_ l.OIIE+OI!. _ - ~~ ~ ~ _ _  

4.40E-03 8.25E-03 ~~ 1.49E-02 4.97E-03 8.61 E 4 3  1 S5E-02 4.57E-03 ~~ 8.43E-o3 

6.07E-02 1.00E-01 _. ... _ -5.E-O 2.: 6.22E-02 1 . O l  E 4 1  -3.96E-02 6 . 7 2 9 2 .  . - 1 .12E-01 _ ,  

1.28E-01 1 .12E+01 1.20~400 1.13E-01 
-4J4E-02 

4.R4E-03 -- 6.99E-03 -.- ~ 1.18E-02 ~~~ ~ _ _ _ ~  -2.35E-03 7.26E-03 1.25E-02 -7*75€-03-~. ~~ 7.75E-03 - 1.27E-02 . ... 
1.40E-02 -. 

-1.40E-02 2.31E-02 3.20E-02 1 5 7 s 3  ,___ . 2.29E-02- __ - . '- 3.31 E-02 
2.29E-02 3.93E-02 -- 8.57E-03 2.1 1 E 4 2  3.70E-02 ~- -3.86E-03 2.1 1 E-02 3.60E-02 

6.97E-03 7.7SE-03 1.39E-02 -3.32E-03 7.97E-03 1 X E - 0 2  2*%!E! -. _. ,. 8.33E-03 1 . M E 4 2  
8.31E-03 1.24E-02 4.99E-03 8.78E-03 1.23E-02 4.76E-04 7.32E-03 1.08E-02 

1.23E+01 
~~ 131E+00 -. .. .___ 

. 

l.lOE-01 

.- ., 
_ -2.28E-03 1.95E-02- 2.87E-02 

!:!!!!%?E -. ..__ -~ - - 

- ~ -  1.74E-oj 
- - 1.34E-02 

E11152 -6.36E-03 3.21E-02 1 4.12E-02 -___- -1 S4E-02 3.37E-02 4.24E-02 
- Eu-154 -- -2.05E-04 2.26E-02 -L_. 3.79EyL -- -. . -1.38E-02 2.33E-02 - 3.85E-02 
I TI-208 1.38E41 2.08E-02 I , 1.30E-02 1 .UE-01 2.15E-02 1.36E-02 

Bi-212 5.75E-01 - 1.87E-01 1.67E-01 4.42E-01 1.87E-01 1.84E41 
~. Pb-212 .- -. 3.98E-01 3.97E-02 2.91E-02 4.78E-01 4.48E-02 2.94E-02 

81-214 6.27E-01 - 4.87E-02 2.53E-02 
pb-214 ~ 6.14E-01 __ 5.16E-02 3.12E-02 6.49E-01 5.42E-02 3.16E-02 

-~ -- Ac-228 ~- 4.28E?l 4.81E-02 - 4.92E-02 5.19E-01 5.13E-02 5.1OE-02 
~ Th-234- - .  8 t - 0 1  1-  1.3zE+OO- 4.97E-01 1.97E-01 1.32E+00 5.20E-01 

U-235 - -2.59E-02 8.17E-02 ~.~- 2.80E-02 7.68E-03 , 8.10E-02 2.87E-02 

CS-1 37 -1 S6E-02 8.27E-03 , 1.21 E-02- -3.62E-03 8.15E-03 - 
_. - . 

,-- . -. -- 
-. 

2748E-02 .' 6.01E-01 5.01 E 4 2  

Am-241 -922E-03 7 2.ZE-01 , 3.98E-01 7.10E-02 I 2.41 E 4 1  4.16E-01 

1.40E-02 8.77E-03 4.00E-03 - 
-1.60E-02 3.46E-02 . 4.34E-02 
1.65E-03 4.1 1 E-02 2.45E.02 ~ 

1.79E-01 2.41 E 0 2  - l .dE-02 
1.95E-01 1.83E-01 5.62E-01 

5.37E-01 4.97E-02 3.1 1 E-02 
6.02E-01 5.12E-02 2.61 E 4 2  
8.82E-01 5.45602 3.12E-02 
5.72E-01 5.74E-02 5.43E-02 
4.32E-01 1.41 E+OO 5.39E-01 

2.99E-02 . 5.84E-02 8.55E-02 
4.24E-01 2.51E-01 

_I_ .. -. 
_ _ _ ~ _  

-1.26E-01 
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MH-7 to MH-8 Trench Base Soil 
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I c I I RLM-1169409 RLM-1187407 RL04-1168408 -~ I I I -1 



Table 5 
MH-7 to MHB Trench Base Soil 
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i RLM-1175-015 
I I 1 ! 1- ____- I - _  RL04-1173413 RL04-1174-014 I 

3.76E-02 - 6.48E-02 - 6.26E-03 2.39E-02 c02E-02 6.78E-03 - 2.37E-02 ~ 3.94E-02 
1.38E-02 

Eu-154 ?.!?E!??__ ~ 

__I_L__ 2.1fE-01 .I__-._.__ 81-212 8.86E-01 ?.?E%. _- 
1.66E-01 2.33E-02 TI-208 1 .88E-01 3.33E-02 2.04E-02 1.73E-01 2.38E-02 1.39E-02 

Pb-21.2 - 6.OZE-01 r . m - 0 2  4.a2~+2- 5-61E-O! ___ 5.13E-02 .~ ~ ~ 3.19E-02 
7,63€-01 7 . 3 7 ~ ~ 2  - 4.13E42 6.38E-01 4.9DE-02 2.69E-02 6.33E-01 4.99E-02 2.50E-02 

Pb-214 r . 7 0 ~ - 0 i  ! 8 . 0 6 ~ 4 2  S.lOE-02 6.80E-01 5.54E-02 y20E-02 6.42E-01 5.35E-02 3.19E-02 
AC-228 6.73E-01 ' 7.95E-02 7.11E-02 ~ ~ 5.74E-01 5.86fi+2- 5.3!?3!? - 5.9lE-01 ~ . 5.61EQ2 5.07E-02 

5.41E-01 -l.l7E+00 _- 1.45E+00 
2.91E-02 8.4 9 E -0 2 
4.18E-01 2.44E-01 

1.85E-01 - .  2.98E-01- .- - -  4.32E-01 1.8OE-01 1.91E-01 6.88E-01 - 
5.80E-01 5.40E-02 2.98E-02 --__ - ~ - ~  ~ . 

.- -E!!:?!- . 

- __. - - . , 
Th-234 6.04E-01 2.13E+OO . -5-36E-04 . 1.35E+00 ._ . ._.. . - 5.31541 . 

U-235 3.01E-02 - 1.32E-01 ~ ~ 4.73E-02 _ _  *-33E-!?? - .. 

8.59E-01 
8.36E-02 2.96E-02 1.56E-02 

Am-241 -3.20E-01 3.80E-01 6.35E-01 -6.33E-02 2.4 3 E -0 1 4.13E-01 4.78E-02 
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1 I 1 I I 
RLO4-1187421 , 

r-- . - ~~ 

RL04-1185-01B ,- RLM-1186-O20 - 





Table 5 
MH-7 to MH8 Trench Base Soil 
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1 I I I I 1 
RLW-1199433 RLM-1197-O31 RLM-1198052 -- - 

1- 





Table 5 
MH-7 to MH-8 Trench Base Soil 
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I I I 

I I I 
RLM-1213443 RLOI-1214-044 RLM-1215-045 

I l-- - - 





Table 6 
MH-7 to MH-8 Trench Sidewall A Soil Analytical Results 

I I I RLM-1269407 RLW-1270408 
I 

I -r 
Page 2 of 4 



MH-7 to MH-8 Trench Sidewall B Soil Analytical Results 
Page 3 of 4 

RL04-1332-001 RLO4-1333402 - RLM-1334-003 

Analytical Result 2 0  MOA Result 2 0  MDA Rosult 2 0  MDA 
Parametor (PCW (Pclle) (PCUg) (Wile) tpcU9) (PCW (PCU9) ( P W )  

06-7 -1 -53E-02 1.36E-01 2.36E-01 2.70E-02 1 .44E-01 -9.68E-03 1.31E-01 2.28E-01 2.53E-01 
2.45E-01 1.22E+Ol 1.42E+00 2 .03E-0L- .  - 1,1_2g+Ol I 1.31E+00 2.21E-01 K 4 0  - 

CO-58 -1.62E-03 1.45E-02 ~- ~- 2.60E-02 -1 .19E42 1.55E-02 
- - Cod0 -9.6OE-03 1.43E-02 2.35E-02 1.64E-02 1.61 E 4 2  3.19E-02 6 . 0 1 E r  2.72E-02 

ZndS 2.68E-02 3.53E-02 1- -2 6.90E-03 3.97E-02 6.21 E 0 2  -3.33E-02 , 4.31E-02 5.76E-02 
7.33E-02 9.48E-03 4.20E-02 7.46E-02 -2.74E-02 4.03E-02 ~ -~ 6.72E-02 

1-131 5.96E-03 3.65E-02 1 6.36E-02 ~ 3.53E-02 4.01E-02 7.36E-o2 _, . -. -3.22E-02 . . .. .. -+ 4.00E-02 6.66E-02 

2.96E-02 CS-137 4.62E-02 
Eu-152 1 .ME42 5.63E-02 _. - - 8.46E-02 . -2.06E-02 5.92E-02 ; -  8.61E-02 .- 7.0cE-03 5.65E-02 I 8.46E-02 

TI-206 1.54E-01 3.42E-02 _ _  2.40E-02 1.53E-01 3.34E-02 1 5.30E-02 1 S2E-01 3.56E-02 I 5.39E-02 
Bi-212 5.86E-01 2.38E-01 4.59E-01 3.75E-01 3.99E-01 I 3.58E-01 5.51E-01 2.50E-01 ' 3.38E-01 

, -  ___ Pb-212 5.29E-01 ..___ 7.37E-02 _ 5.12E-02 5.83E-01 8.05E-02 5.31E-02 5.00E-01 6.83E-02 5.57E-02 
81-214 8.96E-01 8.20E-02 _ _  . 4.62E-02 - . . .. . . _ - . - 8.99E-01 8.62E-02 4.99E-02 - -!!:!!!5!!--- - 9.02E-02 __-- 4.78E-02 
Pb-214 9.09E-01 8*WE-0z_-. . . . -. S:EEaZ-_ - 9.59E-01 9.30E-02 5.73E-02 9.66E-01 .. . 9.71E-02 .. 6.24E-02 
Ac-228 6.37E-01 8.74E-02 9.23E-02 6.21E-01 7.86E-02 1.07E-01 4.97E-01 
Th-234 1.38E+00 2.49E+OO 9.47E-01 5.98E-01 2.37€+00 l.O2E+OO 2.78E-01 2.37E+00 9.79E-01 
U-235 2.16E-02 1 .=E-01 5.31E-02 2.75E-02 1.49E-01 5.59E-02 4.66E-02 1.37E-01 5.58602 

7.80501 Am-241 -5.73E-01 4.38E-01 7.11E-01 -3.35C-01 4.21E-01 7.05E-01 1.UE-01 4.UE-01 

~~~~~ 

-2- - 
, 1*23E+O' _ _  -. .- 1.42E+00 t 

t . 2.59E-02 -. .- . _- . - . .- . -. 3.29E-03 -. . . 1.46E-02 

Sb-125 1.35E-02 4.12E-02 1 

Cs-134 8.24E-04 1.54E-02 I-- ~ -229;EXZ- ': -1.46E-03 . - - ,- 1*61EQ_? , 2.39E-02- .. - -2.eEQ3 1.54E-02 2.26E-02 
~ 

+ ~~ 

2.68E-02 5.98E-02 2.41E-02 3.88E-02 1 . Z+Oc+Z , - 8.59E-02 - . 2.9lE-02. + . __ _ _  . . ~~ 

Eu-154 -1.82E-02 3.93E-02 6.54E-02 -2.42E-02 4 . 1 3 ~ 4 2  -LA 6 M E  A__ 02 -3.64E-02 j 4.08E-02 I 6.65E-02 

6.48E-02 8.42E-02 

RLO4-1273-006 RLM-1336405 ~ .-__ _ _  ~ ~~ . . .  __ . RLM-1335-004 . ._ 

Analytical Result 2 0  MDA Result 2 0  MDA Rosutt 2 0  MDA 
Parameter (pcU9) (Pcl4ll ~, !pc!e) !.?Ye!.. @C!!e!. .- .. . - . !PW.- . . - _. (pcllg) ._ - _ . (PCW (PCile) 

06-7 -5.73E-02 1.5OE-01 . .. . 2.#E-01 . .. -. 1.31 E 4 2  1.42E-01 . - 2.50E-01 .. . .. . _ . - 1.31E-02 ' 1.65E-01 3.00E-01 
2.70E-01 K 4 0  l.l9E+Ol I .40E+00-_ .- 2.02E-01 1.23E+O1 1.43E+00-' - - .. 2.OBE-01 1.4lE+Ol 1 1.75E+00 

1. 

co-58 -1 64E-02 1.82E!z- __ . 2.63E-02 _ _ ~  -9.30E-03 I .72E-02 __ - , -~ 2.9iE02 - -1.06E-02 - - 2.10E-02 3.66E-02 
cO-60 -1.70E-02 1.69E-02 2.63E-02 -5.89E-04 1.53E-02 2.74E.02 2.33E-02 4.69E-02 1.59E-02 

Sb-125 8.54E-03 4.75E-02 8.36E-02 -3.49E-02 4.44E-02 7.35E-02 4.33E-02 6.14E-02 , 

1-131 4.55E-03 4.25E-02 7.50E-02 -1.07E-03 4.02E-02 -1.03E-02 3.50E-02 1 6.14E-02 7.06E-02 
CS-134 3.07E-03 1.68E-02 1 2.57E-02 1.09E-02 1.55E-02 2.51 EO2 1.72E-03 2.16E-02 3.36E-02 
CS-1 37 1.13E-01 I 3.49E-02 3.04E-02 5.07E-02 2.06E-02 6.29E-04 2.26E-02 4.QlE-02 2.68E-02 

EU-154 1.23E-02 I- _- x - 0 2  . 7.79E-01 -1.26E-02 4.53E-02 7.59E-02 - 2.95E-02 5.66E-02 y-. 9.98E-02 
5.36E-02 ' 3.78E-02 TI-208 2.14E-01 ! 4.00E-02 j-- 2.75E-02 1.70E-01 3.92E-02 5.71E-02 

-~ 81-21 2 8.16E-01 i 3.4OE-01 , 3.77E-01 -- 6.79E-01 3.72E-01 3.29E-01 7.30E-01 3.97E-01 4.59E-01 
- Pb-212 6.20E-01 .l-. !?!!E--! ; . 6.07E-02 6.12E-01 8.46E-02 6,!6E.-% , - . 6.81E-01 _- 1.07E-01 l.WE-Ol_ 

61-214 1.29E+00 I 1.10E-01 6.17E-02 1.21E+00 j 1.0lE-01 - -. _ _  5.61E-02 8.WEol 1.07E-01 7.46E-02 
Pb-214 1.32E+00 --- I 1.16E-01 1- - .  . .____I 6.63E-02 - 1.2OE+OO 1.07E-01 6.56E-02 1.15E-01 8.06E-02 8.51E-01 __ 

7.62E-02 Ac-228 7.32E-01 1.15E31- 4 1.03E-01 _ _  7.38E-01 1.67E-01 2.30E-01 , . - - 5.34E-01 - - - - . -. 1.22E-01 
-2.94E-01 __ - , 2.72E+00 1.07E+00 1.69E+00 7,06-E-~-2- . 3.39E+00 1.43E+00 2.70E+00 

U-235 4.65E-02 ~ 1.60E-01 
l.OIE+OO 

I_- - - - - ___ -~ 

_..__ ~ _ _ ~ _  
Zn-65 1.27E-02 4.40E-02 - 6.92E-02- 3.46E-02 4.22E-02 7.OlE-02 _____-_ -6.71E-03 5.74~-02 4 y;n;; 

- - ._ EL!-152 . _. 7.81E-03 I 8.60E-02 8.54Ej12 - .  1.67E-02 6.29E-02 086E32 .1.06E-02-_- ~~ __  8.06E-02 1.26ES-1 

1.95E-01 

- - __ 
. . .--- 

._ 

2.03E-01 8.05E42- - 

6.00E-01 
1.45E-01 1.69E-01 .. 6.12E-02 I 

1.52E+00 ~- fh-234 

Am-241 9.26E-02 4.87E-01 8.51501 %ZOEOl 4.84E-01 8.59E-01 -2.17E-01 



Table 6 
MH-7 to MH-8 Trench Sidewall B Soil Analytical Results 
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Table 7 
EXCAVATION SIDEWALL COMPARISON VALUE CALCULATION 

AreaNolume 
ID 

MH-8 Trench 
MH-7 TO 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Number 
of Data 
Points 

Sidewalls 20 

Sample Number 
237-1 
237-2 
237-3 
2374 

294 
295 
2 96 
297 
298 

237-5 

237-6 
237-7 
237-8 
237-9 

237-1 0 
299 
300 
301 
302 
303 

Cs-137 Result 

0.16 
0.12 
0.1 1 
0.08 
0.05 
0.08 
0.05 
0.05 
0.16 
0.09 
0.05 
0.09 
0.06 
0.1 1 
0.05 
0.04 
0.04 
0.07 
0.04 
0.04 

(PC i4 )  

Average 
0.08 

Standard 
Deviation 

0.04 

Comparison 
Value 
0.09 

Modified 
Cleanup Criteria 

11 

Comparison c 
Criteria 

Yes 

Final Characterization and Final Status Report for MH-7 IO M11-8 Sewer Line 
Junc 16.2006 

195% (n-1) Value 
from Table B-1 
Of NUREGKR- 

5849 

1.729 

Kevision 2 



Table a 
MH-7 to MH8 Trench Walkover Scan Results 

16.1K 

155K 

l6.9K 

16.3K 

17.3K 

Sldm 

30 14% 

31 15% 

32 16.OK 

33 14.M 

34 15.3K 

35 143K 

36 16.1K 

37 1 4 . X  

38 15.5K 

39 17.OK 

40 16.3K 

41 16BK 

42 15.9K 

4 169K 

U 162K 

45 14.9K 

A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

100' 

v 
A 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

4r 

v 

I ~ J K  

15.m 

1S.OK 

14.8K 

15.5K 

Tromh SI& 

16.4K 

17.7K 

15.7K 

16.OK 

14.9K 

143K 

16.5K 

1a.lK 

17.3K 

18.1K 

Background - 16.4K 



Overburdon B 
i 

I 

- 

P 

- 

3 

- 

4 

5 

TABLE 9 
MH-7 to MHB Overburden Sol1 Resun Sunrrury 

Yd. Tranch Yd. 

1.56E-01 

1.i9Edl 

1.OCEOl 

1.05E-01 

5.43E-07 

A 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

100' 

v 
A 

I 
I 
I 
I 
I 
I 

I 
t 
I 
I 
I 
I 

47' 

v 

Ovwburdrn A 

I 7 5.llE-01 NO 

Rar l t r  In P C ~  
NO - Non Ol tUWbla  
(Non 1drntlfl.d Nuclld-c) 



Table 10 
MH-7 to MH-8 Overburden A Soil Analytical Results 



Table 10 
MH-7 to MHS Overburden A Soil Analytlcal Results 



Table 10 
YH-7 to MH-8 Overburden A Soil Analytical Results 
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Table 11 
MH-7 to MH-8 Overburden B Soil Analytical Results 

Page 1 of 4 

I I RL04-1218-003 I I 1 RLM-1216-001 RL04-1217402 

I Analytical I Result I 2 0  ! MOA I Result I 



Table 11 
MH-7 to YH-8 Overburden B Soil Analytical Results 





Table 11 
MH-7 to MH-8 Overburden B Soil Analytlcal Results 

RL04-1268019 RL04-1267420 .--.- - 

Analytical Result la 1 MDA Rmult , 
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Table 12 
EXC AV A'I'I ON OVERBURDEN "A" COMPARISON VALUE C A 1,CU LATI ON 

t95% (n-1) Value 
Number from Table B-1 

AreaNolume of Data of NU R EGICR- 
ID Points 5849 

MH-7 10 MH- 
8 Trench Overburden A 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Sample Number 
1126 
1127 
1128 
1101 
1102 
1090 
1091 
1092 
1077 
1078 
1129 
1130 
1131 
1103 
1104 
1079 
1080 
1081 
1082 
1083 

Cs- 137 Result 
(PCW 
0.06 
0.02 
0.02 
0.02 
0.02 
0.05 
0.05 
0.03 
0.04 
0.04 
0.08 
0.04 
0.03 
0.02 
0.02 
0.03 
0.04 
0.03 
0.04 
0.03 

Average 
0.04 

Standard 
Deviation 

0.02 

20 1.729 

Comparison 
Value 
0.04 

Modified 
Cleanup Criteria 

11 

Comparison < 
Criteria 

Yes 

Final Characterization arid Final Status Report for MH-7 to MH-8 Sewer Line 
Junc I6.2006 

Rcvision 2 



Table 13 
EXCAVATION OVERBURDEN COMPARISON VALUE CALCULAl'ION 

t95% (n-1) Value 
Number from Table 8-1 

AreaNolu me of Data of NUREGICR- 
ID Points 5849 

MH7 to MH8 
Trench Overburden B 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Sample Number 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 

Cs-137 Result 
(PCi4) 
0.07 
0.08 
0.07 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.1 1 
0.05 

Average 
0.04 

Standard 
Deviation 

0.02 

20 1.729 

Comparison 
Value 
0.05 

Modified 
Cleanup Criteria 

11 

Comparison c 
Criteria 

Yes 

Final Characterization and Final Status Report for MH-7 IO MH-8 Sewer Linc 
June 16,2006 

Revision 2 
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