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1 .O Introduction 

This report contains the final status surveys (FSS) of thc manhole (MlI)-7 to MI I-A 
sanitaq seu'cr line located at the Colunibus Closure Project (CCP). I425 State Route I42 
East. West Jefferson. OH 43 162. Final status suneys were conducted according to thc 
guidancc presented in the r L I ( m r t d  for Corrductirig Sl4n~y.s in Sirpporr of Licerise 
7'u*niinu/ioti, NIJ R I W C R -  5 849 (NUREGKR-5 849) (0 R A U. 1 992) and t hc Iltrtliologiccil 
C'htrrcrcte,.i--citio,1 arid Find Sttitiis Plan. for Battelle Colirnibirs Loborutories 
L~econrnii .s .~ioti i~~ Project, West Jefersort Site, DD-97-02 (Final Status Plan) (Battelle. 
2000). 'I'he linal statiis surveys were conducted in October of 2004 and performed iindcr 
Work Instruction 2806 (Closure Services. 2004). 

The intent oflhis finiil status survey report is to provide a cornpiete a i d  unambiguous 
record of the radiological status of the MH-7 to MH-A smitary sewer line excavation. 
Sufticient information and data is provided to enable an independent re-creation 'and 
evaluation at some future datc of both the survey activities and the rcported rcsults for the 
escavation. Infomiation in this report is also available in referenced technical basis 
documents. tinal status survey plms and procedures. and the Bcrttellc ,\let?iorid histiti& 
C 'u1irnihrt.s Oper~itiotts. Decot,rniissior7iti~ Plrrtr. DD-93- 1 9 (BMI I)cconimissioning Plan). 
and reporting and quality assurance procedures. 

To the estent practicable. this tinal status survey rcport is prcsented ivith miniriial 
inbrmation incorporated by rcference. This final status sun'cy report has bccn generated 
following the comprehensive. annotated outline presented in Chapter 9 of NlJKIiG-5849 
(ORAU. 1992). 

1.1 Background 

On April 16. 1943. I 3 M I .  acting through what is now its Hattelle Columbus Opcrntions 
(DCO), cntcred into Contract No. W-7405-ENG-92 with the hlanhattui Engincering 
District to peribrm atomic energy research and dcvelopmcnt (RBI)) activities. K O  
performed nuclear materials rcscarch and devcloprnent at priirately-olvned facilities for 
thc Manhattan Engineering District and its succcssor agencies - the Atomic Encrgy 
Commission (AEC). the Energy Research and Development Agency (ERDA). and the 
Dcpartment of Energy (DOE). Research and development continued until 1988 (Rattcllc, 
2003a). 

The HCO thcilities at the King Avenue Site. Colunibus, Ohio. and the West Jcl'fmon 
North ( W J N )  and South (WJS) Sites. West Jefferson. Ohio. became partially 
radiologically contaminated as a result of the RSLD activities. Decontamination of the 
King Avenue Sites has  been completed and activities continue at thc WJN sitc. 'Ihc 
DOE. as the successor to the AEC and the Govemnient's earlier ivork. is the agreed party 
with predominant liability and responsibility for decontamination i t r d  decommissioning 
(D&I)) of thc K O  facilities (Battelle. 2003a). I'he Assistant Secretary for Nuclear 
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Energy of the DOE accepted the decontamination and deconimissioning (Dan) of the 
WJN into the DOE'S Surplus Facilities Management Program as a major project (DOE. 
1986). The DOE i s  the agency funding and managing the cleanup of the WJN (Battelle. 
2003a). HoweLw. the site is not a DOE-owed facility. 

BMI holds U.S. Nuclear Regulatory Commission (NRC) license number SNM-7. BbII 
has continually operated and conducted D&D activities in full compliance \cith this NKC 
licensc. 'he  BM1 Decommissioning Plan for the WJN site does not sene as a 
dcclaration to terniinate SNM-7, but cstablish thc criteria for performing I)&D activities. 
The end goal of the BiMI Decommissioning Plan is to reach unrestricted use conditions 
for the site (Battelle. 2003a). 

The 1)OE has contracted ECC&E2 Closure Scnriccs. L.1.C (Closure Seniccs) to safely 
remove DOE radioactive niaterials and contamination from b'JN site. Removal of 
radioactive material nil1 be to levels allowing fbture use of the site without radiological 
restrictions as described in thc BMI Decommissioning Plan. Closure Senices has 
conducted characterization and final status surveys of the M[ 1-7 to MI I-A sanitary sewer 
line excavation to demonstrate that the area is available for unrestricted release. 
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2.0 Site Description 

Created in 1984, the Battelle Columbus Decommissioning Project (BCLDP) is a 
remediation projcct that includes ninc buildings at the King Avenue site and five at the 
WJN site. The CCP is the successor of the BCLDP. The WJN site has onc remaining 
pcrmanent structure (Well I louse). Three former research facilities, JN- I .  JN-2. and JN-3 
haw been demolished as wcll as JN-6. thc guard house. Scvcral outfalls. filter beds. and 
wclls are also located at thc site. The MI 1-7 to MI I-A sanitary sewer line connected tlit' 
WIN site to the original north sanitary filter bcds. Figure 1 presents the CCP. 

2.1 Area Description 

The MH-7 to Mli-A sanitary sewer pipe runs east to west connecting thc WJN sanitary 
system to thc Abandoned North Filter lkd.  The MI 1-7 to MI I-A sanitary sewer linc is 
constructed ot'six inch diameter vitriiicd clay pipc. The linc is associated with the 
abandoned north filter bed which is knoirn to be contaminated above thc volumetric 
release limits presented in DD-93-03, Rev. 0. "Volumetric Relcasc Critcria Technical 
Basis Documcnt for Battellc Columbus Laboratory Decommissioning Project" (Battclle. 
1993). For this rcason, the pipe was removed and disposed of as low Icvel waste. Thc 
locarion of the MH-7 to MI-I-A sanitary sewer line is presented as Figurc 2. 

l'wo classifications of areas are used in NlJREG-5849 and arc termed affected or 
unaffected. These classi tications are defined as (NRC. 1992): 

Affected Areas: Areas that have potential radioactive contamination (based on 
plant operating history) or known radioactive contamination (bascd on past or 
preliminary radiological sun4llance). This would norinally include areas where 
radioactive materials were used and stored. whcre records indicate spills or othcr 
unusual occurrences that could have resulrcd in spread of contamination. and 
where radioactive malerials WJC buried. Areas immcdiately surrounding or 
adjacent to locations whcrc radioactive tn:iterials \vert used. stored. or buricd are 
included in this classification because of the potential for inadvertent spread of 
con t am i nat ion. 

Unaffected Areas: All areas not classified as affected. These arcas are not 
expectcd to contain residual radioactivity. based on knowledge oT site history and 
previous information. 

The cscavation of the MI 1-7 to Mti-A sanitary sewcr line was conducted in both affcctcd 
and unatTected areas. The base. or floor, of the escavation \vas considered atrected. and 
thc sidewalls were considered unaffected. 
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3.0 Decommissioning Activities 

3. f Decommissioning Objective 

The objective of'the h a 1  status survey preformed on the MH-7 to MH-A sanitary sewer 
line was to statistically derrioristrate that the rernediation of the area w x  succcssl'ul and 
that the excavation is free From residual radioactive contamination that would not make it 
suitable for unrestricted release. The excavation is determined to be free of rcsidual 
radioactive contamination when remaining soil contamination levels are below those 
presented in DD-93-03. Rev. 0. "Volumetric Release Criteria Technical Basis Document 
for Rattells Columbus Laboratory Decomniissioning Project'' (Rattelle. 1993A). Table 1 
presents the t-olumetric release criteria as presented in [ID-93-03. Rev. 0. 
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4.0 Final Status Survey Procedures 

Planning and implementation of thc final status survey of the excavation non-affected and 
alfectcd areas of the specified section of the MH-7 to MH-A sewer line adhered to the 
requirements the Final Status Plan (Battelle. 2000) and Work Instruction 2806 (CS. 2004) 

4.1 Sampling Parameters 

Final statirs soil samples were taken in the affected basc of trench at a frequency of' one 
sample per linear meter. Final status samples of the unaffected sidewalls \vere taken by 
dividing thc sidewalls into equal scctions and sampling each section per Work Instruction 
2806 (CS. 2004). Analyses of samples hy gamma and alpha spectroscopy \\'ere 

perfomid by the Onsite Radioanalytical Laboratory (RAL). 

4.2 Major Contaminants identified 

The characterimtion of the MM-7 to MH-A sanitary sewer line identified (3-137 as the 
contaminant of concern. Other radioisotopes present include CO-60, Eu- 152 arid 154. 
Am-24 I ,  Sr-90, and I'u-238 and 230. C's- 137 is used as a surrogate for the other KCOC 
present in the soils as i t  typically accounts for 64 percent of the total isotopic activity. 
Further. the release criteria set for Cs- 137 is considered conservative for the 
decommissioning activities. Thc surrogate relationship of Cs- 137 to other RCOCs was 
calculated using data presented in Table 2. Table 2 presents the isotopic quantity and 
activity concentrations of samples collected from the filter bed area by Bbll t r m  March 
through Scptember 2000. These data are not associated nith the excavation ol'thc MI 1-7 
to k1Ii-A sewcr line. Average activities for the multiple samples w r c  calculatcd for each 
RCOC prior to setting the ratios against Cs-137. ' For each RCOC. thc averagc activity 
concentration was set as a ratio against the averagc Cs-137 activity concentration as 
obtaincd trorn previous actions at thc !ilter beds. Cs-137 activity ratios for each RC'OC 
utilizcd to calculate the RCOCs for the MH-7 to MH-A sewer line are presented at the 
louw portion of Table 2. 

4.2.1 Guidelines Established 

Table 1 prcsents the guidelines for residual radioactivity concentrations for soil and solid 
volumes as applied to the Mf 1-7 to MH-A sanitary line excavation. Criteria for residual 
radioactivity concentrations in soil are deiined in "Volumetric Relcasc Criteria Technical 
Basis Document for Rattelle Colunibus Laboratories Decommissioning Project," DD-93- 
03. (Battelle, 1993). Table 1 values have been generated primarily liom various 
regulatory requirements. technical documents. and from soil guidelines generated by 

' B ai [el I e. Itcidiological Slcrtirs oJ.4 but ~doricd Filter Bed Presct violion. h t t d l w  \v \v . o h io .doc:. eo vsp-s&f. 
Postcd 7/15/2003. Prcscntation provided by DOE to the CCP wbsitc. Page titled "Radioactive Inwntory 
of Lhc Abandoned North Filter Reds & Limit Fractions" contains sampling d a h  obtained Goin March 
through SepIember 2000 froni ihc filter beds. Avenge Cs- I37 ratios were utilized to calculate the activity 
concentrations of the isotopcs of concern. 
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compiiter pathway analyses. Requirements such as those found i n  DOC: Order 5400.5 
have been incorporated into the volumetric release criteria. DOE Order 5400.5, Section 
IV.a.2, provides generic guidelines for residual concentrations of Ra-226. Ra-228. Th- 
230. and Th-232 that have been incorporated into the volumetric release criteria. 
AdditionalIy. N R C  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. enriched and dcpleted uranium. 

Compliance to the cleanup criteria presented in Table 1 is demonstratcd through a 
"fraction of limit." The total quantity and activity concentration of each RCOC is 
calculated using the ai'erage isotopic ratio listed in Table 2. with the esception of the Cs- 
137 to Pu-241 ratio of 2.8 (obtained liom ORIGEN 2.1 derived values. Rattelle. 2003b). 
Calculated results for Co-60. Cs- 137. Sr-90, Eu- 152 and 154. Pu-239. 240 and 241. and 
Am-241 are then compared to the respective release criteria and a "fraction ofthe limit'' 
is calculated. The "fraction of the limit" is determined by summing the ratios of each 
isotopic concentration to thc respective release limit. Summed ratios must be less tlian 
one to meet sample release criteria. A modified screening criteria of 1 1 pCYg for Cs- 137 
has been calculated using the "fraction of the limit" obtained from the filter bed surrogate 
ratio. 

Exposure rates were compared to the 5 microRoentgen per hour (pwhr) above mcari 
background h i t  listed in DII-97-02. Rev. 0 (Battelle. 2000). Survey measurcments are 
those 1 -meter above the ground surfacc. The calculated mean background exposure rate 
and the 95 percont confidence intervals used for the CCP open arca grounds is 8 f 2 
pWhr. Compliance to thc l imi t  is met when the exposure rate survey is less then or equal 
to the limits of DD-97-02. Rev. 0 (Battelle, 2000). Initial compliance screening is nicl i f  
indi\.idual exposure rates are less than or equal to 13 p w r .  Further assessnient of 
compliance allous for exposurc rates to be averaged of a 100 n? grid arca to meet thc 
limit of less than or equal to 5 pfUhr above background at 1 -meter abovc the ground 
surtax. Additionally, exposure rates over any discreet area may not escced 5 pWhr 
above background. 

Data collected lion1 trench-like culverts locatcd on Rattelle property unassociated \vith 
site operations indicate a geometry effect, increasing the background esposure rates 
inside the trenches by 3 to 5 pIUhr. Trench exposure rate measurements must be lcss 
than or equal to 18 pWhr. The same compliance assessment is applied to these 
mcasurements as stated abovc. 
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5.0 Equipment and Procedures 

5.1 Equipment 

S m e y  instruments sensitive to gamma radiation are used to monitor excavation surfaces 
for residual radioactive materials. Ludluni Model 44-1 0 hvo-inch by hvo-inch sodium 
iodidc detectors tvith Eberline ESP-2 meters wcre used to scan the excavation. Ludlum 
Model 19 esposure ratc meters werc used to obtain microRocntgcn per hour 
rneasureinents. 

Othcr instrumentation were used in the Onsite Radioanalytical Ihoratory (RAL) to 
support of the final status survey includes: 

A V M S  based Canberra Procouiit data acquisition system i n  conjunction with 
high purity genn'mium dctcctors for gamtna spectroscopy ol'soil samples. 
A Tentielec Model I,B5 100 Simultaneous Alpha and Beta Gas Proportional 
Counter to coiint smear samples 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum detectable concentrations (MDC,,,) is detemiined to demonstratc 
that the Itl[)C,,, is less than the modified Cs-137 cleanup criteria. The MDC,,, is 
calculated utilizing the methodology described in NUREG- 1507 and the background 
count ratc and a del'ault dctector response to Cs-I37 (NRC, 1998). 'I'hc cquation during 
the n a l k o i t r  surveys o f  the CCP incorporates a d' of 1.38 and a suneyor cfficicncy of' 
0.5. The ambient background in the area \vas 16.000 counts per minute (cpni). The 
follouing is the calculation of the MDC,,,: 

Ri - - ( I6.000 cpm) x ( 1  sec) x ( I 111in/6O sec) = 267 counts 

MDCR - - ( 1.38) .y ( 4267 coirnts ) s (60 sec/l rnin) = 1353 cpm 

=8.1SpCi/g 2.1 3pR I hr 
I .307pR 1 hr 

( jpC. ' i /g )  * - MDC,,,,, - 

5.3 Procedures 

T l e  Characterization 'I'cain was formally trained and qualified to applicable proccdurcs 
prior to  the initiation ol'tlic characterization and final status surveys. Documcntution of 
training is maintained by CCP Project Records. 
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The following plans and procedures werc ulilized for the surveys: 
1111-93- 19. Rev. 5 Decommissioning Plan. Battcllc Memorial Institute Columbus 

Operations 
DD-97-02. Rcv. 0 Radiological Characterhion and Final Status Plan for BCLDP 

West Jefferson Site 
SC-SP-004.2. Rev. 3 Manual and Mechanical Collection of Surface and Subsurface Soil 

Samplcs in Support of Site Characterization 
WI-2806 Excavation and Trench Sampling and S u n ~ y s  
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6.0 Suwey Findlngs 

Location 

Excavation 
13asz 

Excavation 
S i dcwal Is 

6.1 €xposure Rate Surveys 

Number of Average Standard Range Comparison Cleanup 
Samples (pCi/g) Deviation (pCi/g) Value Criteria 

30 1.10 2.45 0.02 - N/A I I  

10 0.24 0.50 0.08 - 0.53 I I  

, @Ci/g, (pCi/g) (pC i/g) 

._ - 12.3 

1.62 

Thc calculated mean background exposure rate and the 95 percent confidence intervals 
used for the CCP grounds are S * 2 pR/hr. The exposure rate readings for thc excavation 
are presented in Table 3. l'he exposure rate readings were individually compared to the 
mean background value of 8 i 2 p R h r  in order to show compliance with the 5 p R  Air 
above background release critcrion (grounds exposure rate surveys niust be less than 13 
pWhr to be compliant. trenches. 16 to 18 pWhr). The average one meter measurement 
was 15.5 pWhr. the minimum mea~uretiient was 14 pwhr and the maximum 
measurement was 16 pK/hr. 

6.2 Excavation Sampling 

Samples of thc excavation base were taken at a rate of one per linear meter pcr Section 
6.3.3 of DD-97-02. Rev. 0. Ten saniplcs \vere taken from ihe sidewalls ofthe excavation 
in accordance with Section 6.4.3 of DD-97-02, Rev. 0. A summary table of the Cs- 137 
results in relation to the simple location is presented as Table 4. Samplc rcsults for the 
base and sidewall sampling are presented as Tables 5 and 6. respectively. Tables 5 and 
6 present all rndionuclides activities and minimum detectable activities of the analyses. 

Tables 7 and 8 present thc analytical results evaluated against the release criterion 
proscntrd in Table 1 of thc excavation base and sidewalls. respectively. l'he total 
quantity and activity concentrations are calculated using the average isotopic ratios of 
radionuclides to Cs-137 as obtained for the filter beds. \\ith the exception of' Plutonium 
(I'u)-241 (Battclle. 2003b). Pu-241 is calculated by applying a ratio to sum of Pu-238 
and 1'1.1-239 (obtained from ORIGEN 2.1 derived values. Battelle, 2003b). resulting in  a 
Cs- 137 to Pu-24 I ratio of2.8. See Table 2. Results for cobalt-60, Cs-137. strontium- 
90, europium- I52 and 154. I'u-239. 240 and 24 1. and americium-24 1 are compared to thc 
respective rclcase criteria and ;I "fraction of limit.. calculated. The "hction of limit" \vas 
determined by summing thc ratios of cach isotopic concentration to the respective roleasc 
limit. The sum ot'ratios must be less than one to meet sample release criteria. The 
"fraction of limit" for the MH-7 to MFI-A Setver Line was not calculated due to the low 
concentrations oTCs-137 in respect to the modified cleanup criteria. I he thlhving is ii 

summary Table of the Cs- 137 results. 

- -  
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Statistical analyses were performed on the sidewall sample data in accordance with 
Section 6.4.3 of DD-97-02. Rev. 0. The statistical analysis utilizes the guidance in 

Section 8.5 of NUREG/CR-5849 which utilizes the comparison of the & \.slue (EPA 
1989) to relate to a given limit value (CG) at a desired confidence level (i.e.. 95 percent) 
for demonstrating release. The calculation of the Cs- 137 cornparison value. 0.53 pCi/g. 
was less than the cleanup criteria of 1 1 pCUg. The comparison value is presented as 
Table 9. 

1.ocation 

Ovorburden 
A 

Overburden 
f3 

6.3 Scanning Measurements 

Number Averagc 

Samples 
of ( PC i/g) 

10 0.08 

IO 0.14 
-~ 

Scanning of the MH-7 to MI I-A sanitary line excavation \vas performed u i t h  a two inch 
by two inch sodium iodide dctcctor. Sainples kverc taken in locations where the DLV 
( 1  7.980 cpm) was exceeded. Walkovcr survey results are presented Table 10. The 
corresponding sample results are prcsented in Table 4. 

Standard Rangc 
Deviation (pCi/y) 

(pC i/g ) 
0.05 0.04 - 

0.19 0.03 - 
0.20 

0.59 

6.4 Overburden Sampling 

Coniparison Cleanup 
Valw Criteria 

(pCi/g) (pC'i/& 
0.1 1 1 1  

0.25 I I  

Twenty samplcs nxre taken ti-om the cxcavation overburden in accordance uith Section 
6.4.3 of DD-97-02. Rev. 0 and Work liistruction 2806. Thc overburden soil tiorn ground 
surface to threc feet abovc the contaminated pipe is designated as overburden "A". 'I'hc 
nest two feet of soil (from three feet to one foot above the pipe) is designated as 
overburden "B". A summary table of the Cs-137 results in relation to the sample location 
is prescntcd as Table 11. Saniple results fix the Overburden sampling arc presented in  
Tables 12 and 13. The only man-made radionuclide detected \vas Cs- 137. The 
fol lo~ing is a summary Tabk of thc Cs- 137 results. 

Statistical analyses M.ere peri'ot-med on the overburdcn sample data in accordance with 
Section in the same manner as Section 6.2 ofthis document. The calculalion of the Cs- 
137 comparison values, 0. I I and 0.25 pCi/g, uas less than the cleanup criteria of 1 1 
pCi/g. The calculation is presented as Tables 14 and 15. 
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7.0 Conclusions 

The characterization and final status survey results denionstrate that the radiological 
endpoint criteria objectives of the NRC-approved Decommissioning Plan have been met 
for the excavation addressed by this eftbrt. (Battclle. 2003) Reported analytical results 
for media samples obtained froni the excavation and overburden used as backtill are 
below thc residual radioactivity concentrations for soil and solid volumes as presented in 
Table 1. 

Remaining soil contamination lcvcls arc bclow those presented in DD-93-03. Kcv. 0, 
”Volumetric Release Criteria Technical Basis Document for Battelle Columbus 
Laboratory Deconrmissioning I’rojecl” (Baitelk, 1 993A). The decommissioning 
objective has been satisticd. The tinal status suney performed on the MH-7 to b1H-A 
Sewer Line statistically demonstrates that the remediation of the area was successful and 
that the excavation is ! k c  tiom residual radioactive contamination making it suitable for 
unrestricted relcase. 
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TABLE 1 
BCLDP GUIDELINES FOR RESIDUAI, 

RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VOLUMES 
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King Avenue West JefTersoti 
Concentration Concentration 

Radionuclide'"' (pCi/gfb' ( pc  i/g )' b, 
Ra-226 (0- 15 cm of soil) P') na 

' Ra-226 (> 15 cm of soil) 1 5('*3' na 
Ra-228 s'2*3' na 

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

I I 

Sr-90 1 5''' I 5 m  I 
Th-228 
Th-230 
Th-232 

29 na 
9'' na 
9') na 

Table 1 Notes and References 
Notes: 

a. Activity Concentrations above natural backbTound concentrations. Where more than one 
radionuclide is present. the sum of the ratios of the individual radionuclide concentrations to 
their respective conceiitriition limits shall not exceed 1 .  

b. Conccntrations for which no specific reference is cited have been dcrived lion) KESRAD 
calculations and are the more restrictive values calculated for soil dcposirion at a depth of5 
meters. 

c. Indicates that this radionuclidc is not expected lo be found at tlir indicatcd site. 

d. Difference in tritium activity concentrations are due 10 the difference in depths of the wler 
tables at two sites. The water  abl le depth at King Avenue is deeper than that at West 
Jefferson. 

References: 

I .  Options 1 and 2 of the I3ranch Technical Position. "Disposal or Onsite Storage of Thorium 
or Uranium Wastes froin Past Operations" (46 FK 52061. October 23. 1081). 

2 .  NRC Memorandum. "Acceptable Cleanup Criteria and Practices for Decontamination and 
Decommissioning (License No. SNM-7)" dated April 17. 1992. to tlarley 1.. Toy, License 
Coordinator and Manager. Nuclear Sciences. Bamelle Meinorial Institute from J.W.N. 
Hickey, Chief, Fuel Cyclc Safety Branch, Division of Industrial and Medical Nuclear 
Safety, Office or Nuclear Material Safety and Safeguards. 

3. DOE Order 5400.5, "Radiation Protection of the Public and the Environment". 

4. NRC I'olicy and Giiidancc Dircctivc FC83-23. "Termin;rtion of Ryproduct, Sourcc, arid 
Special Nuclear Matcrial Licenses". 
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Tiblr 2 
Ceeum-137 Sonogale Analysls Dala (L Modilad Cs-137 Saeening Crilerta 

C.kula1.d Cs-137 Surr0p.S. Ralb (c) 
CS-137CO40 381 
CS-1371EU.152 17 
C8-137EU-154 182 
CS-137Am.241 15 
C8.137/L-W 46 
C1-137P~-238 800 
CS- 1371Pu 239 25 

Cs-1371Pu.241 (d) ] 2 8  

Notes 
(a) Oallelb r e p l e d  anab+=sl reIJIs Or sampler oMalneij hum Ihe fmef DCQ area &tween March and Saplambar 2000 
(b) Reponed data ObtBIned lrom gamma speclrorcopy onalysta 
(c ) Sunogale ralm caludaled by &vldhg average Cs-137 actMly by avmge adlvlly d notope of COnCem 

(d) Pu-241 16 W a l e d  
(a) uriity Rule o p p ~  IO riiirogate uIlwlalod oclivlly towntiig it1 moddiutl Cs137 nuemno bvol u( 1 I pCily 

aoprvnp a ram lo rum d Pu-238 and Pu-239 (oblamed lrom ORIGEN 2 1 Oenusb v a b r .  Ballek~. 2003~). I M U N ~  in a Cc137 IO Pu-241 ratm 01 2 8 



TABLE 3 
MH-7 TO MHA DOSE RATE SURVEY 

TRENCH 

Results in pRlhr 



Table 4 
MH-7 to MH-A Excavation Base and Sidewall Soil Result Sumary 

SIDE 

5 

7.81 E42  

410E-01 

1.62€*00 

SIDE 

ZAIE41(ND] 

2.86EQZIND) 

LBlEQUND] 

3.97EQ2[ND] 



RLM-1338-0370 RL04-1339Q371 
7- - RLO4-13374369 -- 

, - - - __ 
Anrlyticai Result 2 0  MDA Result 2 0  MOA Rerult 2 0  M DA 

4. 6 8 E -0 2 1.29E-01 2.18E-01 -2.94E-02 1 .#E41 -1.59E-02 1.30E-01 
Parameter ( P C W  (PCll9) (PClkl)-. ~~ __ (PCil9) (PCiW ( P C W  ( P C h )  - ( PC ilQ) ( P c ilg 1 

2 .m-01  
1.1 6E+00 1 .81 E-01 9.65E+OO K 4 0  1.00E+01 -- 

CO-58 -1.49E-02 - . . 1 .16E-02 . 1.81E-02 -6.78E-03 1.23E-02 2.10E-02 -1.37E-02 1.24E-02 2.00E-02 
Co-80 -1.70E-02 1 -34E-02- 2.00E-02 9.90E1-04 
Zn-66 1.52E-03 3.7E--02 5.59E-02 1.78E-02 5.64E-02 5.07E-02 -2.1 3E-02 3.96E-02 5.54E-02 

._ - .. S - b-125 - - - 7 . 6 4 E S L  -. 4 . 1 0 E - 0 C  -...- - 7.02E-02 -7.58E-03 4.34E-02 7.41E-02- -3.51E-02 4.07E-02 6.70E-02 
3.76E -02 2.18E-02 1-1 31 -1.10E-02 1 2.21E-02 3.74E-02 0.33E-03 2.35E-02 4.12E-02 4.00E-03 

1.42E-02 ____ cs-134 -i .39E-03 1.32E-02 - 1.94E-02 2.55E-03 1.48E-02 3.29E-03 2.1 6E-02 2.22E-02 
7.00E-02 2.84E-02 1.22E+00 1.38E-01 2.40E-02 7.79E-01 9.14E-02 2.30E-02 

7.82E-02 1.03E-01 9.90E-02 - 5.90E-02 8.76E-02 7.90E-02 c3E-02 __  2.21E-01 
7.1 2E-02 

~ 2.98E-01 3 . 3 9 a T  7 .28E-01  3.14E-01 L 2.39E-01 -. 2.51 € 4 1  6.23E-01 
TI-208 1.59E-01 
81-21 2 0.30E-01 2.77E-01 
Pb-212 4.58E-01 6.45E-02 

2.2!%!1- - -~. . . ~ _ _ _  09-7 -. -. 
. -. . 1 - .Ol E+Ol -. . - - l.l8E+OO -ol 

2.21 Eo2- 1 ME-02 1.20E-02 ~~~ 

2.tZE-01 

2.39E-02 

1 .l ZE*OO 

3.09E-03 

--.- 

. -  8.72E-05 1 >:4E+z- 7-17E-02 -., - 1 S4E-01 . . 5.35E-02 7.87E-02 5.01E02 4.11E-02 
3.09E-02 2.31E-02 1 J9E-01 2.86E-02 2.31E-02 1.20E-01 2.94E-02 4.37E-02 

5.64E-02 3.98EOl i 5.78E-02 1 5.05E-02 4.55E-01 6.01 E 4 2  5.24E-02- 

CS-137 0.2lE-01 
Eu-152 . 1.25EOi 
EU-154 

cs-134 -7.75E-03 1.29E-02 2.56E-03 _- - 1.23E-02 __-_. _. 1.87E-02 2.34E-03 1.21E-02 1 -84E-02 1.80E-02 
2.04E-02 8.35E-03 - ---- 1.37E.02 ---- 2.UE-02 8.2BE-03 1132E-02 2.15E-02 CS-1 37 6.56E-02 2.32E-02 

Eu-154 . _  1 .0~42-  .L 3.64E-02 0.23E-02 -1.33E-02 . -  3 . 5 w . O c  -1- ~ 5.91E-0?.-. . _  4.40E-?L--- . _ .  3.45E-02 __  __ 5.85E-02 
4.30E-02 11-208 - 1.56E-01 2.99E-02 4.36E-02 1.29E-01 2.72E-02 2.12E-02 
2.84E-01 81-211. 7 . 4 3 3 1  2.96E-01 2.74E-01 4.21E-01 2.42E-01 2.95E-01 

--- Pb-212 4.05E-01 6.04E-02 - 1- . _  433E-02 5.28E-01 0.11E42 4.51E-02 4.95E-01 0.28 E -02 4.70E-02 
81-214 7.69E-01 6.96E22 3.97E-02 8.31E-01 7.50E-02 4.05E-02 8.43E3-0 - -.- 7.13E-02 3.93E-02 

- Pb-214 . 8.40E-o_L 8.1 O E - 0 2  __ 4.93E-02 8.30E-01 7.90E-02 4.84E-02 8.76E-Cl -. - 7.91 E 4 2  4.62E-02 

Eu-152 8.23E-03 1 5.1 1E-02 7.04E-02 -3.43E-00 5.14E -02 1 .WE42 4.85E-02 . $.=E-02 6.72E-02-- -- - - ~ . .  

1.45E-01 2.84E-02 
4.09E-01. -- -.. 2.79E-01 ~ 

~. -4 _.  ~~~~ ~-~-I- 

-, 

Ac-228 4.7OE-0_1 7.12E-02 8.68E-02 
Th-234 -5.80E-02 2.02E+00 7.98E-01 

- u-235 ~ 0.19E-02 ________ 1.29E-01 ~- - 4.51E-02 
Am-241 

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

2.80E-01 3.70E-01 6.84E-01 

4.78E-01 6.71E-02 7.40E-02 I- 5.19E-01 -. . . - . - - - - 7.31 E 4 2  7.12E-02 
7.76E-01 

-9.73E-03 L28K!? 4.56E-02 _. ~- ___ 5.37E-02 1.23E-01 4.51E-02 
3.55E-01 6.01E-01 8.19E-02 3.04E-01 6.35E-01 

- -. 
~ 7.42E-01 2.01E+00 7.80E-01 -1.78E-01 1 .99E+OO 

-1.97E-01 



RLM-1343-0375 RLM-1344-0376 .. 

Anaiytlcal Result 2 0  MDA Result 2 0  MOA 
Parameter ( P C W  (pc I/e) (PCUQ) (PciIQ) (PCUQ) (PcllQ) 

Be-7 4.76E-02 9.74E-02 l.OIE-O1 -1.18E-01 1.17E-01 1.89E-01 

RL04-1345.0377 _.._._.___ ~. - 
Result 2 0  MOA 
(PCUQ) (WifQ) (PCUQ) 

2.87E-01 l.SlE-01 1.98E-02 
K 4 0  1.19E+Ol l.U_E+OO 2.03E-01 

CO-58 -5.75E-03 1 .25E-O2 1 -83E-02 
Co-80 4.08E-03 1.18E-02 1 -94E-02 
Zn-65 -1.74E-02 . 3.15E-02 4.40E-02 
Sb-126 8.57E-03 3.43E-02 0.01E-02 
1-1 31- -1.1 9E-03 1.85E-02 3.22E-02 

2.32E44 1.13E-02 1.68E-02 
4.33E-03 1.35E-02 _ _  2.34E-02 

1.47E-02 3.54E-02 6.04E-02 
11-208 1.47E-01 2.90E-02 2.1 3E-02 
Bi-212 5.97E-01 2.69E-01 2.51E-01 

_- - 

_ _  

_.- I __-- CS-jJ4 
CS:4 _ -. . - -1.23E-03 5.03E-02 6.79E-02 . . . . -. Eu-152 
Eu-154 _ _  - ~. . .- . . I_ . - - 

._ - - . . - -- 

1.48E+00 . 2.36E-01 1.28E+Ol 1 .UE+00 1.84E-01 
-1.18E-02 1.28E-02 2.1 1 E-02 -2.50E-02 1.83E-02 2.79E-02 
3.21E-03 1.30E-02 2.37E-02 2.07EQ4- 1.95E-02 3.57E-02 
5.82E-03 - 3.43E-02 _ ,  5.28E-02-,-..--. -2.87E-02 4.99E-02 8.92E-02 
1.95E-03 3.94E-02 6.83E-02 1.16E-02 5.45E-02 9.73E-02 
1.53E-02 2.24E-02 4.01 E-02 6.80E-03 3.22E-02 5.78E-02 
-7.90E-03 1.40E-02 - 1.96E-02 2.69E-03-- 2.00E-02 3.08E-02- 

4.07E-02 3.32E-01 5.15E-02 .,.- 2.40E-02 - 2.09E-01 - .. 4.40E-02 -- 

9.77E-02 6.88E-02 200E-02 . 5.66E-02 
- 1.71E-01 3.07E-02 2.40E-02 1.51E-01 3.46E-02 3.01E-02 

4.35E-01- 6.95E-01 2.91 E-01 

1.21E+Ol ~ _____-_~ - 

- - . .. . -- 
-.. - 

-7.13E-02 8.12E-02 1 *!lF.!?!. - 3.28E-03 5.89E-02 I 7.98E-02 

- . . - . . . . - 
I - __ . -. - -. - 

4.32EO1- - - _- - - - - 2.38E-01 - 5.46E-01 - 
P b - 2 2  - 5.39E-01 I 6.13E-02 
81-214 7.84E-01 7.34E-02 
Pb-214 8.12E-01 7.65E-02 
Ac-228 5.) 5E-01 7.02E-02 
Th-234 -1.10E-01 1.95E+OO 
U-235 9.88E-02 1.24E-01 

Am-241 1.29E-01 1 3.48E-01 
RLO4-1348-0378 

4.39E-02 5.87E-01 I 6.68E-02 5.08E-02 4.87E-01 . .,. 8.01E-02 i 1.29E-01 
3.75E-02 8.6 0 E -0 1 7.75E-02 4.44E-02 9.45E-01 1 .OOEQl 6.66E-02 
4.80E-02 9.48E-01 8.49E-02 1 5.48E-02 9.42E-01 1 .Ol E-02 7.56E-02 
6.88E-02 0.61E-01 a,29E-02 ' 8.1 1 E-02 5.UE-01 1.06E-01 1.19E-01 

1.14E+00 7.71E-01 2.55E+i0 2.50E+00 1 8.68E-01 -1.89E+00 3.14E+00 , 

. 4.38E-02 1.45E-01 1.4OE-01 4.96E-02 -1 .OSEO1 1.90E-01 i 6.73E-02 
0.09E-01 -1.01 E43 3.97E-01 I 6.86E-01 2.32E-01 5.50E-01 1 9.82E-01 

RLO4-1476-0501 __-_ , RLM-Y07-0379 . . - 
I -. .___. 

Anaiytlcal Result 2 0  MOA Rerult M DA 
Parameter (PCll9) (PCil9) (PCil!J) (PcilQ) ' (PcilQ) ' (PC!h! __ 
.. Be-?. 7.5lE-02 1.71 E 4 1  3.09E-01 . -1 23E-01 -- 4 . 5 8 E l -  -r.!8Erp! . . 

~ ~ K 4 0  1.25E+01 1.52E+W 2.79E-01 1.33E+01 l.6lE+00 3.OSE-01 1 
3.02E-02 , 5.61 E42  

,-3.45E03- 
co-68 

3.30E-02 2.8DE-02 CO-60 -7.63E-03 1.80E-02 ' 3.10E-02 6.93E-02- -- 
211-85 6.79E-03 5.30E-02 8.28E-02 3.93E-01 l.UE-01 , 1.76E-01 

2.46E-01 Sb-125 4.19E-03 5.1 2E-02 9.10E-02 1.08E-01 1.42E-01 I 
1-131 1.42E-02 3-1 9E-02 5.78E02 3.83E-02 7.59E-02 ! 1.32E-01 

4.17E-02 ~ 5.97E-02 
2.WE-01 4.30E-02 3.55E-02 1.23E+01 1.31E+OO 1 _ _  6.43E-02 

Eu-151 7.25E-03 7.62E-02 ~ . - . ~  1.20E-01 ~~ 3.40E+00 - 1.97E-01 _. 1.66E-01 

11-208 1-!03E-01 3.85E-02- -2- 0.36E-02 ~ 2.56E-01 9.97E-02 .. 9.39E-02 
81-212 5.52E-01 . .  3.83E-01 , 4.15E-01 

- 
7.03E-0iP- : 4.00E-01 __1 7.67E-01 _. . - 

5.45E-01 7.98E-02 1- .7.13E-02 6.11E-01 I 1.33E-01 1.93E-01 
81-214 8.46E-01 _._.....I 9.82E?2- _ 5.81 E-02 8.74E-01 1.27E-01 1.26E-01 

9.06E-01 1.07E-01 7.63E-02 -: ___.. 9.71E-06 1 .81 E-01 l17lE-01 
2.89E-01 1.72E-01 

Th-234 __ . . - 1.12E+00 - I 3.07E+OO 1 . 2 3 3 0  6.65E-01 ._~ 5.85E+00 2.23€+00 
U-235 -1.40E-02 1.92E-01 1 6.76E-02 i .77~-02 3.72E-01 1.1 9E-01 

Am-241 -1.73E-01 5.57E-01 I 9.87E-01 -4.19E-01 1 .O9E+OO l.UE+OO 

.- ... -~ -~ . -__- 

-. 5.61E-03 1.81E-02 ~ 3.39E-02 ~ 3.27E-02--- _ _  ~ ., ~ - - . -  

-_ 

_ _  cs-134 -1.26E-02 1.92E-02 1 2.63E-02 -1.10E-02 

cs-137 _-  
Eu-154 1.48E-02 5.33E-02 ~ ~ _ _  9.18E-02 2.65E-01 -___  1.12E-01 _ ~ _ _  -~ 1.37E-01 ..... . ~~~ .--- - - 

- ____  - .. 

- . ~ _ _  Pb-212 - 

~- . . - ._ 
- - . ._ .- . - _.___.. . Pb-214 - A ! - 2 2 8  - - 5:86E-01 1.07E-01 1.29E-01 - . --._- 6.06E-01 I . . ~- 

'I - - 

Result 2 0  MDA 
(PC!h3) (PCilQ) (PcilQ) 

6.11E-02 

-1.25E-04 4.48E-03 6.62E-03 

2,14E-02 
4.36E-03 
9.89E-03 
1:09E-03 - 4 . 7 3 E T . 0 3 E - 0 3  
1.26E-03 4.63E-03 6.69E-03 

2.54E-02 7.02E-03 2.29E-01 
2.84E-02 1.8OE32 _ _  2.47E-02 

2.ME-01 2.01E32 7.36E-03 
6.66E-01 1.29E_01 9.60E-02 
6.62E-01 4.55E-02 1 .SEE42 
7.31E-01 4.1 OE-02 1 -43E-02 
7.72E-01 4.88E-02 1.72E-02 

~~~~ 0.47E-01 4.0OE-02 2.62E-02 
1.62E-01 7.24E-01 2.79E-01 
9.74E-02 1.49E-02 1.23E-02 
4.30E-02 

-~ .-. 8.91E-03 3.63E-02 
1.41E+01 1.44E+W 542E-02 

,.-. 4.57E-03 
__ -~ 

.'---E -- -- 1.51E-02 1.24E-02 2.07E-02 

-. .. -- - 

. 

1.2BE;bl. 2.15E-01- 



Table 5 
MH-7 to MH-A Excavation Base Soil Analytical Results 

RLM-14770505 RLW-14784506 1 RLW-13514383 
I 1 I i -- 

I MDA I I Analytlcal I Rtnult I 2 0  I MOA I Result I 2 e  I 

I Analytlcal I Result I 2 0  MOA I Result 2 0  I MOA I Result 1 



Table 6 
HH-7 to MHA Excavation Base Sol1 Analytical Results 

RLOI-1355-0387 RL04-l3564388 __ -- ~ RLWl357-0389 ._~_. 

YDA Result 2 0  MDA 
__ (PCUq! -. _. (PCW -_ - - - (PC 14l) (PCi43) Jli&-: 3.31E-01 3.38E-02 1.93E-01 3.47E-01 89-7 -1.61E-01 1.86E-01 . I 3.02E-01 3.9OE-03 , 

3.52E-01 K40  1.34E+Ol - 3.46E-01 - .I 1.37E+01 1.74E+00 3.72E-01 1.42E+01 1.69E+OO 
co-58 6.10E-03 1.95E-02 - 3.48E02 5.1 2E-03 2.14E-02 _.___ , _  --.- 4.04E-02 -1.26E-02 2.20E-02 3.78E-02 
cos0 5.42E-03 2.1 9E-02 . 4.19E-02 - -1.07E%2.-, 2.20E-02 _ _  3.75E-02 6.13E-04 2.21E-02 4.01 E-02 

6.00E-02 9.01 E42  
1.21 E41  Sb-125 I .- - 1 .WE42 5.88E-02 1 .OiE-Ol " -5.75E-03 , 6.18E-02 1.09E-01 3.96E-02 6.55E-02 

1-131 -2.41 E-02 3.1 9E-02 5.35E-02 -1.33E-02 1 3.47E-02 6.02E-02 -3.56E-02 3.65E-02 5.99E-02 
2.33E-02 3.25E-02 1 .18€-02 2.41 c-02 3.89E-02 

4.25E-O.- 8.11E-02 cs-137 2.34E-01 - .I -- 5.64E-02 3.92E-02 ~~ 6.67E-02 3.44E-02 I 3.91E-02 4.91E-01 
1 .40E-01 . _-- Eu-152 2.08E-02 8.53E-02 1.12E-01 9.65E-03 8.34E-02 1 .l SE-01 9.CBE-02 ---,,--- 9.1 5E-02 
1 .12E-01 EU-164 2.86E-03 5.93E02 1 .02E-01 l.93E-02 ' , 3.37E-02 6.38E-02 1 .02E-01 5.87E-02 

TI-206 2.1OE-01 
61-212 6.93E-01 4.02E-01 4.34E-01 8.29E-01 4.59E-01 ~ . . - 4.79E-01 - .  - - 6.31E-01 3.95E-01 ~ 5.37E-01 
Pb-212 4.48E-01 I 1.12E-01 ' 1.54E-01 5.78E-61- , 9.83E-02 1.58E-01 7.1- 1 1.17E-01 1.63E-01 

- 61-214 7.15E-01 1.18E-01 ~ 1.98E-01 8.24E-01 ! 1.08E-01 6.88E-02 8.28E-01 1 1.08E-01 B.04EO2 
1.08E-01 8.57E-02 9.06E-01 1.13E-01 9.13E-02 Pb-214 7.12E-01 8.77E-01 

A=-?2!!.--- 6.74E-01 - 3.05E-01 7.27E-01 1.21 E 4 1  1.23E-01 1.70E-01 
1.46E+00 ~ Th-234 .-._ -7.87E-01 j 3.35E+00 ' 1 .34E+OO - , 5.13E-01 3.30E+00 1.41 E+W -1.12E400 3.47E+O0 
7.80E-02 2.20E-01 4.43E-02 2.19E-01 8.12E-02 

5.1 2E-01 6.17E-01 1.13E+00 Am-241 -2.70E-01 5.99E-01 1 .O3E+OO -1.63E-01 5.67E-01 9.85E-01 
RLO4-1360-0392 

Analytical Result 2 0  MDA Result 
Pornmeter (PCW (PcllQ) - __  (PClh) (Pcllg] 

- 1.77E+00 - - ~ ~  -- 

., ______ Z"45  .- - -I.=?? 6.29E-02 _ _  9.22E-02 . _ _ _ ~ _ _  -6.71 E-02- +- 6.04E-02._. 7.08E92 -1.16E-02 

_. 
cs-134 -2.06E-02 - 2.05E-02 2.58E-02 -1.32E-02 I - .- 

~. -. - 
.__-~  .~ -- ,. ~~~~ 

4.34E-02 8.03E-02 ~ -- 1.94E-01 5.24E-02 3.67E-02 2.31E-01 4.93E-02 4.01E-02 -. -- 

- , ~ -  
1.27E-01 2.07E-01 7.79E-02 8.25E-04 .. . - -. U-235- 

RLM-1368-0390 RL04-135903Sl t v  7. - I +- 1- - -  
I Analytical I Rmult 2 a  MDA I Result 1 2 0  I MDA I Result 1 2 0  



Table 5 
YH-7 to MH-A Excavation Base Soil Analytical Results 

RLM-13610383 RL04-1302-0394 RL04-13834395 
I I 

, 2 0  MOA Result T---x 1 MOA 
Result i 2 0  MOA Result 



r 
RLM-13824399 RLOel383-0400 

I I 
Analytical Result 2 0  MDA Result 2 u  MOA 

RL04-1384-0401 

Result 2 0  M DA 



Table 6 





Table 7 
MH-7 to MH-A Excavallon Bare Fraction of Limit Calcuktlon~ 

606 608 383 304 386 388 387 388 389 

- 
RLO4-1477 RLW.1478 RLO4-1361 RL04-1362 RLO4-1363 RLO4-13641RL04-1366 RLW-1568 RL04-1 3(IT'RL04-1368~RL04-135S~RLO4-136OI 

- 
AnalyUcal RoauIC Roruif Romull' Roaulf R r u l f  R.rulf R r u l f  Roaulf RoauH' 
pWam.(.r t P W 1  l p c y  CPCvOl (PCUOI (pcllg) t P W )  IPcl4l) (pcU01 ( P W l  

C o l O  1.OOE-02 -j:00= 4.WE-02 4.oOE-02 4.0OE-02 3;,WE-?Z 4.00E-02 4:00€?2_ 4.OOE-02 
Sr-00' 

' 

4 . 3 5 ~ 4 4  2.17~04 2 . 8 7 ~ ~ 2  i . m - 0 2  2.01~-03 4 . 3 ~ ~ 0 3  6 . 0 0 ~ 0 3  !-s?_li+. 1 1 7 5 9 2 -  

' 

' Cr.137 2.00E-02 l.OOEOZ-. l~132E*O0 8.3OE-00 l.ZOE-01 -2.!OE41 Z.JOE-01 7.00E-02 4.OOE-0!_ -. 
EU-l6!,_ - 2 E ? 2 .  2.OOE-02 ~ 1.WE-01 -1JOE-01 --l:lO€?! l.OOE-01- JLIOE.Q1 1.20€+1 1.40E-01 

3 u - 1 6 4  ' 2.00E-02 2.00E-02- '-1.lOE51 1.00E-01 1.00E-01- 9.WE+ 1 . O O E ~ ~ ~ l ~ O O E ~ l ~ ~  1.lOE-01 
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Am-241b I 1.33E-03 
Pu-241' 7.14E-03 

Limlt 

2.67E-03 2.80E-02 1.08E-01 

Table 0 
MH-7 to MH-A Excavation Sidewall Fraction of Limit Calc 

RL04-1387 RL04-1381 
404 406 

1.33E-03 
7.14E-03 

6.97E-03 

Result. Result. Result' Resulf' Result' Result. 
(Pcug) ( P C W  ( P C W  ( P C W  (PCW (PCi43) 

3.00E-02 3.00E-02 4.00E-02 3.00E-02 4.00E-02 4.00E-02 

2.00E-03 3.33E-03 2.67E-03 2.00E-03 5.33E-03 
1.07E-02 1.79E-02 1.43E-02 1.07E-02 2.86E-02 

6.90E-03 1.03E-02 7.94E-03 8.30E-03 1.29E-02 

8.00E-04 I 1.20E-03 I 2.00E-03 I 1.60E-03 I 1.20E-03 I 3.20E-03 

ilations 

8.70E-04 9.13E-03 3.62E-02 
4.00E-02 4.20E-01 1.62E*00 ~~ 

l.lOE-O1 1.40E-01 1.70E-01 
9.00E-02 1 .lOE-01 1.30E-01 
5.00E-05 I 5.25E-04 I 2.03E-03 

7.94E-03 I I  4.32E-02 1 SOE-07 

. Activity Concentrabon assumed lo be the MOA value in absence of a postlive resutl 
'' . Estimated based on activity concenlrallon of ralas of specific isolopes to Cs- 137 See Table 2 for iootopr activity concenlralion ratlo for the abandoned filter beds 
' . Pu.241 is calculated using the values obtained form the ORIGENZ 1.denved data values 



Table 9 
EXCAVATION SIDEWALL COMPARISON VALUE CALCULATION 

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

AreaNolume of Data Of N UR EG/CR- 
ID Points 5849 

MH-7 to MH- 
A Trench Sidewall Soil 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Sample Number 

1383-400 
1384401 

1382-399 

1385-402 
1386-403 
1387-404 
1388-405 
1389-406 
1390407 
1391 -408 

Cs-137 Result 

0.02 
0.02 
0.03 
0.05 
0.04 
0.03 
0.08 
0.04 
0.42 
1.62 

( P W  

Average 
0.24 

Standard 
Deviation 
0.50 

10 1.833 

Comparison 
Value 
0.53 

Modified 
Cleanup Criteria 

1 1  

Comparison e 
Criteria 

Yes 



SIDE - 
I 19.SK 

2 16.1K 

3 15.6K 

4 16.4K 

1 

5 

6 

r 
a 

B 

IO 

ii 

12 

2 

- 

3 

16.8K 

16.2K 

16.OK 

16.6K 

16.9K 

17.7K 

17.4K 

18.2K 

Table 10 
MH-7 to M H A  Trench Walkover Scan Resutts 

15.4K 

18.1K 

17.1 K 

15.3K 

16.7K 

T R W H  

13: 16.7K 

14.8K 

14.3K 

20 15.7K 

21 I 14.7K j%? 
17.3K 

15.2K 

SIDE 

15.9K 

1 S.OK 

15.3K 

1 S.7K 

16.6 K 

Background = 16.OK 



Table 11 
MH-7 to MH-A Overburden Soil Result Summary 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

1 

OVERBURDENB 

6.63EO2IND) 

6.87E01 

1.47EO1 

3.66EOl 

4.63EO?(ND) 

4.1 9EQ2(N D) 

4.OEO2(ND) 

4.06E42(ND) 

2.69EO2(ND) 

2,84EOZ(ND) 

OVERBURDENA 

4 

6 

- 

6 

- 

7 

- 

a 

9 

- 

l o  

1.10EO1 

1.99E41 

1.23EOl 

4.33EO2(ND) 

4.63E42(ND) 

6.70E02 

6.47EOZ(ND) 

4.3 1 EOZ(N0) 

6.66E02 

6.17E-02 

Cs-137 Results in pCUg 
ND = Non Detect 



Table 12 
MH-7 to MH-A Overburden A Analytical Results 

I 1 RLM-1228Q306 RL04-12294307 
--1 --- RLO4-1217-0305 ~- - 



Table 12 



Page 1 of 2 
RL04-12394317 
7 -- - .  - - - . __ RL04-12384316 - RLM-12374315 

~~ ~ 

Analytical Result 2 0  MDA Result 2 0  MDA Result 2 0  MOA 
Parameter ( P C W  ( P W )  (PCW (Pci4?) _- (PCh). .. (PCihI) - --.- ( P C W  _ , _ _ _  ( P C W  (pcih3) 

3.70E-01 
K 4 0  1.55E+Ol 2.03E+00 1.69E+01 . 2.13E+OO 3.98E-01 . . - . - -. 1.41 . . E+01 1..78E+00 3.37E-01 5 . l lE-01~ 

co-58 -1.89E-02 2.76E-02 4.68E-02 -2.38E-02 2.44E-02 3.95E-02 4.07E-04 2.37E-02 4.35E42- 1 
3.91 E 0 2  2.04E-02 co-60- . ?!!!E-? -..- 3.05E-02 6.44E-02 ~ 4.49E-03 __ 
1.01 E41  Zn-85 , .- -__-I 2.52E-03 ~ 779E-02 -- 1.14E-01 ~ -2.19E-02 7.99E-02 1.18E-01 2.09E-02 6.16E-02 

Sb-125 ._.. . 8.09E-03 7.13E-02 1.30E-01 - - -7.19E-03 7.99E-02 - 1.41E-01 4.64E-02 5.93E-02 1 .13E-01 
1-1 31 , -1.92E-03 4.07E-02 - , .7.28E:0?. -, . . -1.30E-02 -. . 4 E - 0 2  7.28E-02- -6.61 E-03 3.57E-02 6.28E-02 

1.38E-02 -~ 2.24E-02 3.75E-02 -1.82E-05 2.78E02 4.30E-02 -._ -0.30E-03 2.L3g-02 4 . g - 0 2 ~  cs-134 
1.97E-02 2.96E-02 5.63E-02. -, .- 5.87E-01 ~ ~ - _ _ ~  9.60E-02 -- . S.09E-02 -. . 1.47E-01 6.58E-02 4.03E-02 

Eu-152 -9.39E-03 1.03E-01 1.27E-01 -2.70E-02 1 .OBE-Ol 1 B2E-01 -1.67E-02 9.48E-02 1.36E-01 
Eu-154 -1.89E-02 7.16E-02 1.22E-01 -5.31 E-02 7.55E-02 1.24E-01 -1.38E-02 6.68E-02 1.1 3E-01 
11-208 2.64E-01 6.08E-02 4.70E-02 2.78E-01 1 6.29E-02 1 .O5E-01 2.09E-01 5.1 6E-02 8.73E-02-- 
Bi-212 6.93E-01 4.69E-01 9.23E-01 3.95E-01 4.72E-01 8.76E-01 1.06E+00 5.55E-01 5.35E-01 

6.94E-01 , 1.06E-01 , 8.60E-02 Pb-212 8.12E-01 1.24E-01 9.87E-02 8.62E-01 1.36E-01 , 2.11EQl 
81-214 l.OOE+OO 1 .ME41 8.23E-02 1.04E+00 1.42E-01 - 9.30542 -- - ~ - ~ .  l.O7E+OO --EGzi.i-- 7.19E-02 

_..  ~- Pb-214 l.l7E+OO 1.42E-01 1.19E-01 1.1 OE+00 l.SOE-01 1 . 1 3 E - 0 1 1  l.lOE+OO 1.26E-01 9.57E-02 
.-~ AC-228 .. 8.84E-01 2.33E-01 4.11E-01 7.84E-01 - 2.23E-01 3.70E-01 7.06E-01 1.27E-01 1.28E-01 

- _ _ ~  Ttl-234 -Z.BTE+OO 4.67E+00 1.76E+00 4.24E-01 4.25E+00 1.75E+00 7.5lE-01 3.54E+00 1.46€+00 
8.32E-02 

---- 4.18E-01 - ._ 1.09E-01 .. 1.99E-01 . -- .. _ _  2.42E-01 -- 00-7 -1.59E-01 2.36E-01 3.93E-01 -7.45E-02 -~ 

. . - -. - ~- - ____ 
_----_-__ 

. ~~ 1.96E-03 2.24E-02 4.02E-02 
~~ _ _ ~  -. -~ 

- - ~ ~ -  ,~.- .  ---- 
cs-137 -,- . ___ . .- - . ._-- 

----- - ..- _. . -.-- 

2.29E-01 

RLoCl242-0320 

8.50E-02 U-235 2.08E-01 2.UE-01 9.91E-01 1.21E-01 2.59E-01 9.94E-02 _ .  
Am-241 1.23EQl 8.42E-01 1 .!mE+OO -1.43E02 7.SSE-01 1.33E+00 3.36E-01 6.70E-01 1.21E+00 - 

-7- -- - - RLM-12414319 ~- RLM-1240-0318 

Analytical Result 2 0  MDA Result M DA Result 2 0  M DA 
Parameter ( P C W  (PCl/_e)- -, (Pclb) - (El!!) . . . ..-_I_ - 

_ _  88-7 -7.09E-02 2.52E-01 4;%E$l 7.78E-03 1.86E-01 ?--' - 3.34E-01 
__ 1.27E+Ol .. - _- 1.67E+OO_ _ _  . 3.08E-0'i-,:'- K 4 0  - 2.04E+Ol 2.52E+00 4.1 SE-01 ._ - - ~  

co-58 -3.80E-02 2.97E-02 4.56E-02 -1.22E-02 - 2.1lE-02 I_ ~ - - 2.64E-02 
co-00 -2.60E-03 3 . M E - 0 2 - 1  - -. . 5.55E-02 _. - - - 2.29E-02 2.61E-02 4.79E02 

___. -. . - - . - -_ - ~ _ _ _  
- ___~  __ 
.. - Zn45 -~~ 2.79E-02 8.64E-02 1.40E-01 -3.62E-03 6.56E-02 I l.OlE-01 

sb-125 _- 2.87E-02 8.34E-02 1 S3E-01 -3.98E-02 6.24E-02 1 1.05E-01 
1-131 1 XE-03 4.59E-02 8.21E-02 4.04E-02 I 3.65E-02 ' 5.90E-02 

( PC I&l) (PCUI3) 
- 8 . E 0 2  1.81E-01 . 3.08E-01 
1.29E+Ol 

1.61E-02 2.08E-02 , ' 4.39E-02 
-3.14E-03 -- 
-7.22E-03 6.39E-02 I 9.75E-02 
-5.43E-02 6.20E-02 I LO2E-01 

3.54E-02- I 6.51E-02 - - - - -  ' 1.43E-02 
Ce-134 

Eu-162 
Eu-1 W 
11-208 
Bi-212 - 

- Pb-212 

cs-137 

- 

81-214 

3.18E-02 2.22E-02 2.94E-02 5.00E-02 -3.59E-02 2.69E-02 

8.91E-02 1.20E-01 1.96E-01 4.60E-02 8.85E-02 1.27E-01 -3.80E-02 8.73E-02 1.21E-01 
1.03E-01 5.38E-02 8.54E-02 1 .SOE-Ol 1.63E42 6.17E-02 1.07E-01 -3.63E-02 6.22E-02 j 

3.OSE-01 7.53E-02 1.17kE-01 1.86E-01 I 5.21E-02 , 8.38E-02 1.68E-01 4.90E-02 - 8.23E-02 
.- 1.35E+00 ...-- 5 . M - 0 1  7.98E-01 5.38E-01 I 3.52E-01 I 7.02E-01 9.70E-01 4.66E-01 4.27E-01 

9.34E-01 ._ - 1.39E-01 1 .13EQ1 6.23E-01 ' 9.92E-02 ! 8.68E-02 4.81E-01 9.25E-02 1 l=+l-- 
5.98E-02 l-:.OO 1.65E-01 9.44E-02 m 1.12E+00 1 .ME+OO- 1.21 E41 

-2.67E-02 2.52E-02 3.21E-02 
2.42E-02 -r 3.66E-01 7.39E-02 5.43E-02 3.1OE-03 2.60E-02 4.63E-02 -5.08E-03 4.19E-02 -~ 

._-I - 
Pb-214 1143E+00 
Ac-228 _- l.ME+OO 
Th-234 - _ _ _ _ I _ ~ _ .  -3.87E-01 

-- u-235 - .- -. 2.11E-01.--- 
Am-241 4.57E-01 

1-G p . 4 5 , - 0 2 -  -1 _- 1.66E-01 1.26E-01 1.08€+00 1.22E-01 I 9.24E-02 1.12E+OO 
3.02E-01 1.68E-01 2.19E-01 7.72E-01 1.74E-01 3.24E-01. 5.70E-01 1.71 EO1 

4.73E+00 ~~ ~____ 2.01E+00 -- 2.48E+00 i 3.84E+00 1 1.49E+00 2:29E+OO .~ _ _  J.BOE+OO : l.UE+OO 
2.86E-01 1.17E-01 1.31E-01 8.85E-02 1.92E-01 2 m 1 -  i 9.29E-02 

f ::::2;: I 1.13E+00 8.33E-01 1 . S i  E+OO -1 - 8y07 E -01 6.79E-01 1 

t- - -- 

_____ 





Table 14 
EXCAVA'I'ION OVERBURDEN "A" COMPARISON VALUE CALCULAI'ION 

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

AreaNolume of Data Of NUREGICR- 
IO Points 5849 

MH-7 to MH- 
A Trench Overburden A 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Sample Number 
305 
306 
307 

309 
31 0 
31 1 
31 2 
313 
314 

308 

Cs-137 Result 

0.1 1 
0.20 
0.12 
0.04 
0.05 
0.06 
0.05 
0.04 
0.07 
0.06 

(PCW 

Average 
0.08 

Standard 
Deviation 

0.05 

10 1.833 

Comparison 
Value 
0.11 

Modified 
Cleanup Criteria 

11 

Comparison 
Criteria 

Yes 



Table 15 
EXCAVATION OVERBURDEN ‘*B COMPARISON VALUE CALCULAI’ION 

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

AreaNolume of Data Of NU R EG/C R- 
ID Points 5849 

MH-7 to MH- 
A Trench Overburden 6 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Sample Number 
315 
316 
31 7 
31 8 
31 9 
320 
32 1 
322 
323 
324 

Cs-137 Result 
( PCikl) 
0.06 
0.59 
0.15 
0.37 
0.05 
0.04 
0.04 
0.04 
0.03 
0.03 

Average 
0.14 

Standard 
Deviation 

0.19 

10 1.833 

Comparison 
Value 
0.25 

Modified 
Cleanup Criteria 

11 

Comparison c 
Criteria 

Yes 
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