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1.0 Introduction 

This report contains the final status surveys (FSS) of Grids 33.42.50.5 1,52, and 6 1 o f  
the Abandoned North Filter Bed (AbNFH) located at the Columbus Closure Project 
(CCP). 1425 State Route 142 East, West Jefferson. OH 43162. Final status sumcys were! 
conducted according to the guidance presented in the i\funwlfiw Cbnd~rcriiig S i r r w ~ * . s  in 
.%ippor/ of Liccrise Temiiwriurt, NUREGKR-5849 (NUEWCK-5849) (ORAU. 1092) 
and thc Rudiohgictrl Clitrrtrc~erization and Find Stcitirs P h i  for Bnttelk ('olirmhirs 
Lcihcmtorics Drco)~iniissio,tirlgsiot~itig Projeci, IVesi Jelfcerson Site, DD-97-02 (Final Statirs 
Plan) (Battelle. 2000). Thc tinal status surveys were conductcd in October and 
No\ ember of'200.1 and perf'ortned under Work Instruction 2806 (Closure Services. 2004). 

J uo 11s The intent of this tinal status survey report is to provide a complete and unambi, 
record of the radiological status of the excavation. Sufficient information and data is  
provided to enable an independent re-creation and evaluation at sonic future date of both 
the survey activities and h e  reported results for the excavation. Information in this report 
is also availablc in referenced technical basis documcnts. final status suney plans and 
procedures. and the Battellc~ .Ifrnioriul Irtsti~iite C'olitmbirs Opcrutions, I)cco,rimissio,iirtl: 
f / w  I>D-93- 19 ( D M l  Decommissioning Plan), and reporting and quality assurance 
procedures. 

To the extent practicable. this final status survey report is presented with minimal 
infomiation incorporated by relerence. This tinal status survey rcport has been gcncrated 
following the comprehensive. annotated outline presented in Chapter 0 of NUREG-5849 
(OKA11. 1992). 

f. f Background 

On April 16, 1043. BMI, acting through tvhat is now its Rattclle Columbus Operations 
(RCO). cntered into Contract No. W-7405-ENG-92 with the Manhattan Engineering 
District to perlimn atomic cnergy rcscarch and dcvelopment (R&D) activities. BCO 
perlbrmed nuclcar materials rcsearch and developnient at privately-otvncd facilities tbr 
the hianhattan Engineering District and its successor agencies - the Atomic Energy 
Commission (AEC), the I k r g y  Research and Devclopment Agency (ERDA). and the 
Department ot' Ihergy (DOE). Research and devclopment continucd until 1988 (Ihttelle. 
2003a). 

l h e  13CO facilities at the King Avenuc Site, Columbus. Ohio. and the Wcst Jcffcrson 
North (WJN) and South (WJS) Sites. West Jeff'erson. Ohio. bccame partially 
radiologically contaminated as a result of the R&D activitics. Decontamination of thc 
King Avenue and WJS sites has been completed and activities continue at Ihe L1.h' sitc. 
The DOE, as thc successor to the AEC and the Government's earlier \ S O J ~ .  is the agreed 
party with prcdoininant liability and responsibility for decont,amination and 
decommissioning (D&D) of thc BCO facilities (Dattelle. 2003a). The Assistant Secretary 
for Nuclear Encrgy of thc DOE accepted the decontamination and decommissioning 
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(D&D) ot'the b'JN into the D0E.s Surplus Facilities bhagement  Program as a major 
project (DOE. 1986). The DOE is the agency funding and managing the cleanup of the 
WJN (13attelle, 2003a). However. the site is not a I)OE-ow-ned facility. 

BMI holds U.S. Nuclear Regulatory Commission (NRC) license number SNM-7. RIM1 
has continually operated and conducted D&D activities in f i l l  compliance with this NRC 
license. The BMI Decommissioning Plan for thc WIN site does not sene as a 
declaration to terminate SNM-7. but establish the critcria for performing D&D activities. 
The cnd goal of the BMl I)ecommissioning Plan is to reach unrcstricted use conditions 
for thc site (Battelle, 2003a). 

The DOE has contracted ECC&E2 Closure Senices. LLC (Closure Sewices) t o  safcly 
remo\'c L)OE radioactive materials and contamination from the WJN site. Rcmo\ al of 
radioacti\.r: material nil1 be to levels allowing futurc use ofthe sitc without radiological 
restrictions as described in the BMI Dccommissioning Plan. Closurc Sewiccs has 
conductcd characterization and final status s w c y s  of grids 33.42.50,51. 52. and 61 of 
the AbN F t3 cltcavation to demonstrate that the area is available tor unrestricted rclease. 

Final Char;lcterization and Finill Status Report h r  Grids 33,42.50, 51, 52, and 61 ot'the AbNlt i  
June 16. 2006 Page 2 

Kevision I 



2.0 Site Description 

Created in 1984. the Battelle Columbus Decommissioning Project (BCI-DP) is a 
remediation project that includes nine buildings at the King Avenue site and five at the 
WJN site. The CCP is the successor of the BCLDP. The WJN site has hvo pcrmanent 
structures, being Building JN-4 and the WJN Well Mouse. Three former research 
ficilities, JN-I, JN-2, and JN-3, have been demolished. Building JN-6 \vas also 
demolished. Scveral outfalls, filter beds, and wells are also located at the site. The 
AbNFB is one of the filter bcds located at the WJN site. Figure 1 presents a site map for 
the CCP. 

2.1 Area Description 

The AbNFB is a sanitary sand filter bed which sened the WJN site. A site map display 
of the filter beds layout relativc to the site as a whole is presented as Figure 1. The 
AbNFB was knoun to be contaminated above the volumetric release limits pressntcd in 
DD-93-03, Rev. 0. "Volunietric Release Criteria Technical Basis Document for Battelle 
Columbus Laboratory Decommissioning Project" (Battellc. 1 993). For this reason. the 
soils were removed and disposed of as low level waste. The location of the AbNFB and 
grids covered under this FSS are presented as Figure 2. This report also includes data 
concerning the excavation of "the old dosing chamber" (grids 52 and 61) as well as a 
portion of a former sanitary sewer line that diagonally bisects grid 33. The depths of the 
remediation varied with each grid: however. the inaximum depth of excavation did not 
exceed 6 feet below surface gradc and was closely associated with the remediation of the 
utility line that bisected grid 33. 

Tkvo classifications of areas are used in NUREG-5849 and are tenned affected or 
unaffected. These classifications are defincd as (NRC. 1992): 

Affected Areas: Areas that have potcntial radioactive contamination (based on 
plant operating history) or known radioactive contamination (based on past or 
preliminary radiological sunreillance). This would normally includc areas where 
radioactive materials wcrc used and stored. where records indicate spills or othcr 
unusual occurrences that could have resulted in spread of contamination. and 
where radioactive materials were buried. Areas immediately surrounding or 
adjacent to locations where radioactive matcrials were used. stored. or buried are 
included in this classification because of the potential for inadvertent spread of 
contamination. 

Unaffected Areas: All areas not classified as affectcd. These areas are not 
expected to contain residual radioactivity, based on knowtedgc of sitc history and 
previous information. 

The AbNFB excavation was considered affected. 
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3.0 Decommfssioning Activities 

3. f Decommissioning Objective 

The objective of the final status survey pcrformed on Grids 33.42.50.5 1 53. and 6 1 of 
the AbNFB was to statistically demonstrate that the remediation of  the area was 
successful and that the excavation is frce from residual radioactive contamination that 
would not make it suitable h r  unrestricted release. The cxcavation is dctermincd to be 
free of residual radioactive contamination when remaining soil contamination levels arc 
bclow those presented DD-93-03. Rev. 0. "Volumetric Release Criteria 'I'cchnical Basis 
Document for Battellc Columbus Laboratoq Decommissioning Project" (Battellc. 1993). 
Table 1 presents the volumctric rcleasc criteria as prcsented in DD-93-03, Rev. 0. 
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4.0 Final Status Survey Procedures 

Planning and implementation of the tinal status s u n q  of the excavation adhered to thc 
requirements of the Final Status Plan (Battelle. 2000) and Work Instruction 2806 (CS, 
2004). 

4.1 Sampling Parameters 

Final status srunples of grids 33. 42. 50, 5 I ,  52, and 61 of the AbNI:B Xvcre takcn by 
dividing ten by tcn meter grids in !bur quadrants and taking samples horn each quadrant. 
Analyses of samples by gamma spcctroscopy were performed by tlie Onsite 
Radioanalytical Laboratory (RAL,). 

4.2 Major Contaminants Identified 

The characterization of the grids 33.42.50,51,52. and 61 of the AbNFR identitied 
Cesium-I37 (Cs-137) as the primary radiological contaminant of concern (RCOC). 
Other RCOCs included Cobalt-60 (CO-~O), Europiuni-152 (Eu-152) and Eu-154. 
Americium-24 1 (Am-24 1 ). Strontium-90 (Sr-90). Plutonium-238 (Pu). and Pu-239. Cs- 
137 is used as a surrogate for the other RCOCs present in thc soils as it typically accounts 
for 64 percent ol'the total isotopic activity. Further. the release criteria set for Cs-I 37 is 
considered conscwativc for the dccommissioning activities. The surrogate relationship of 
Cs-137 to other IiCOCs was calculated using data presented in Table 2. Table 2 
presents the isotopic quantity and activity concentrations of samplcs collected from the 
filter bed area by BMl t'roni March through September 2000. Thcsc data are not 
associatcd with the excavation of thc AbNFB. Average activities for the nlultiplc 
samples were calculated for cach RCOC prior to setting thc ratios against Cs-137. ' For 
each RCOC. thc average acti\.ity concentration was set as a ratio against the average Cs- 
137 activity concentration as obtained from prcvious actions at the filter bcds. The 
Plutonium-241 ratio to Cs- I37 was not calculated using the sample. Instead, Pu-24 I is 
calculatcd b) applj ing a ratio to sum of Pu-238 and Pu-239 as obtained from thc 
OKlCiEN 2.1 dcri\.ed values. (nattclle. 2003b). The resulting Cs- 137 to l'u-24 I ratio is 
2.8. Cs- 137 activity ratios for each RCOC utilized to calculate the RCOCs for grids 33. 
42.50. 5 1.52. and 61 of the AbNF13 arc presented at the lower portion ol'Table 2. 

4.2.1 Guidelines Established 

Table 1 presents the guidelines for residual radioactiviry concentrations for soil and solid 
volumes as applied to the Abandoncd North Filtcr Bed (AbNFB) excavation. Criteria for 
residual radioactivity concentrations in soil are defined in -'Volumetric Release Criteria 

I Banelle, Rridioiogicai Stcrrrrs of.-lhar~doried Fiiicr Bed f'r~~seni~iioii, httn: I i\\-\\'\\..OhiO.d~.QOv/CCr, srb!. 
Postcd 7/15/2003. (lhttelle. 2003b) Prescntation provided by DOE to the CCP websitc. Page titled 
"Radioactive Inventory of the Abandonud North Filter Beds & Limit Fractions" contains sampling data 
obtained froin March through Scptcinber 2000 froin the filler beds. Average Cs- I37 ratios were utilized lo 
calculate the activity conccntrations of the isotopes of concern. 
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Technical Basis Document tor Battelle Columbus Laboratories Decommissioning 
Project," IIl)-93-03. (Battelle, 1993). Table 1 values have becn generated primarily from 
various regulatory requirements. tcchnical documents. and from soil guidelincs generated 
by computer pathway analyses. Requirements such as those lbund in  DOE Order 5400.5 
have been incorporated into thc volumetric release criteria. DOE Order 5400.5, Section 
IV.a.2. provides gencric guidelines for residual concentrations of Radium-226 (Ra-226), 
Ra-228. Thorium-230 (Th-230). aid  Th-232 that have been incorporated into the 
volumetric release criteria. Additionally, NRC Guidance has bcen received by the CCP 
establishing thc soil radioactivity concentratioii guidelines for Co-60. Sr-90, Cs-137. Ra- 
226. and Ra-228. and for natural. cnriched and depleted uranium. 

Conipliancc IO the cleaniip critcria presented in Table 1 is demonstrutcd through a 
-'fraction of limit." The total quanti& and activity concentration of each RCOC is 
calculated using thc average isotopic ratio listed i n  Table 2. with the oxception of the Cs- 
137 to Pu-24 1 ratio of 2.8 (Hattclle. 2003~).  Calculated results for Co-60, Cs- 137. Sr-90. 
Eu- 152 and 154. Pu-239.240 and 241. and Am-23 1 are then compared to the respective 
releasc criteria and 3 'fraction of' the limit-' is calculated. The "fraction of thc limit" is 
determined by summing the ratios of each isotopic concentration to the respective release 
limit. Summed ratios must be less than one to meet sample release criteria. A moditird 
screcning criteria of I 1 pCi/g for Cs-I37 has been calculated using the "fraction of the 
limit" obtained from the liltcr bed surrogale ratio. 

Exposure rrltes ivere comparcd to the 5 microRoentgen per hour (pWhr) above mean 
background limit listed in IID-97-02. Rev. 0 (Battelle. 2000). Survey maasureinetits are 
those I -meter above the ground surface. The calculated mean background exposure rate 
and the 95 percent confidence intervals used for the CCP open area grounds is 8 i 2 
pFUhr. Conipliancc to the limit is met when the cxposure rate survey is less then or equal 
to thc limits as stated in DD-97-02. Initial compliance screening is met ifindii'idual 
esposure ratcs arc lcss than or equal to 13 pWhr. Further assessment o f  compliance 
allous for esposure rates to  be avcraged of a 100 mz grid area to meet the limit of less 
than or equal to 5 pWhr above background at 1 -meter above the ground surface. 
Additionally. exposure ratcs over any discreet area may not exceed 5 pK/hr above 
background. 

Data collected from trench-like culverts located on Battclle property unassociated Lvith 
site operations indicate a geometry cffect. incrcasing the background exposure ratcs 
inside the trenches by 3 to 5 pWhr. Trcnch exposure rate measurements must be lcss 
than or equal to 18 pR/hr. The same compliance assessment is applied to these 
measurements as statcd above. 
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5.0 Equipment and Procedures 

5. I Equipment 

Survey instruments sensitivc to gamma radiation are used to monitor excavation surhccs 
for residual radioactive materials. I-udlum ModcI 43- 10 two-inch by hko-inch sodium 
iodide detcctors nith Eberlinc ESP-2 meters were used to scan the excavation. Ludlum 
Model 19 exposure rate meters were used to obtain pfUhr tneasureiiietits. 

Othcr instmnieritation used i i i  thc Onsitc Radioatialy~ical Laboratory (RAL) 10 support of 
the final status siuley includes: 

A VMS based C'anbcrra Procount data acquisition system in conjunction with 
high purity germanium detectors for gamma spectroscopy of soil samples. 
A Tennelec Model 1,135 100 Simultaneous Alpha and Beta Gas Proportional 
Counter to count smear samples 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum detectable concentrations (MDC,,,,) is deteniiined to demonstrate 
that the MDCSci,, is less than the modified Cs-137 cleanup criteria. The MDC,,, is 
calculated utilizing the methodology described in NUREG- 1507 and the background 
count rate and a default detector response to Cs- 137 (NRC. 1998). The equation used cor 
thc walkover surveys at thc C'CP incorporates a d' of I .38 and a surveyor efkicncy of 
0.5. The ambient background in the area for scanning surveys on contact with the surthce 
w a s  14,600 cowits per minule (cpni). The following is the calculation of the MDC,,,,,: 

b, - - ( 14.600 cpm) x ( 1  sec) x ( 1  niinl60 sec) = 243 counts 

= 7.73pCif g 
2 .029  I k 
1.307,uR Ihr 

(5pC'i lg)  * - MIX,," - 

5.3 Procedures 

The Characterization Team was formally trained and qualified to applicable procedures 
prior to thc initiation of the charactcrization and h a 1  status surveys. Documentation 01' 
training is maintained by CCI' Project Records. 
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The follo\ving plans and procedures were utilized for the surveys: 

DD-93-19. Rev. 5 

DD-97-02. KCV. 0 

SC-OP-004, RCV. 0 

sc-SP-004.2. Rev. 3 

W 1-2806 

Dccommissioning Plan, Battelle Memorial Institute Colurnbus 
Operations 
Radiological Characterization and Final Status Plan tor BCIBP 
West Jefferson Site 
Radioaclivc Contamination Monitoring Requirements For 1:acility 
Surtact. Characterization 
Manual and Mechanical Collection of Surlacc and Subsurface Soil 
Samples in Support of Site Characterization 
Excavation and Trench Sampling and Surveys 
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6.0 Survey Findings 

Location Number Average Standard Range (pCi/g) 
Of (pCi/g) Deviation 

Samplcs (pCi/g) 
Excavation 

13ase 27 1.30 2.27 0.02 - 9.24 

6.1 Exposure Rate Surveys 

Modified Screening 
Criteria (pCi/g) 

1 1  

Thc calculatcd mcan background exposure rate and the 95 percent conlidelice intervals 
used for the CCP grounds are 8 f 2 pR/hr. The exposure rate readings for the escai-ation 
are presented in Table 3. The exposure rate readings Lvers individually compared to the 
mean background value of 8 * 2 pRhr in order to show compliance u i t h  thc 5 lilt /hr 
above background release criterion (grounds cxposure rate sun-eys must bc less than or 
equal to I3 pIUhr to be compliant. trcnchos must tic less than or q u a l  to 18 IiWhr). The 
average one meter measurenient was 12.5 pWhr, the minimum measurement tvas 1 1 
pWhr and thc maximum nieasurcmcnt was 20 pR/hr in grid 33. 

The initial measurements were attributed to rcmaining radioactive wastes and source 
staged in thc backyard of Building JN-1. Post-restoration esposure rate suneys 
performed in Grid 33 and 42. indicated final conditions to be less than or  equal lo the 
limit of‘ 13 p M u .  Table 8 presents a suniniary of thc post-restoration s u n q  results. 
including exposure rates. 

6.2 Excavation Sampling 

Samples of thc excavation were taken at a rate of four per ten by tcn mcter grid in 
accordancc \vith Scction 6.3.3 of DD-97-02, Rcv. 0. Summary tables o t  thc Cs- 137 
results for the cxcavation, in relation to the sample locations. are presented as Table 5. 
Table 6 presents all radionuclidcs activitics and minimum detectable activities of the 
analyses. (Table 8 presents a summary of the post-restoration survey rcsults. including 
additional soil samples.) 

Table 7 presents the analytical results. evaluated against the rcleasc criterion prcscntcd in 
Table 1, ofthc excavation base. Compliance to the cleanup criteria prcsentcd in Table 1 
is demonstratud through a “fraction of limit‘’ as discussed in Section 4.2.1. Guidelines 
Establishcd. The following is a summary Tablc of the Cs-137 results. 

6.3 Scanning Measurements 

Scanning nieasitrenients \vere performed \vith a two inch by two inch sodium iodide 
detector in accordance with scction 6.3.1 of’ DD-97-02 (Dattcllc, 2000). Mcasurcincnls 
were performed for the entire excavation of the AbNFB. 

Final Characrerimtion and Final Status Kcport for Grids 33,42. SO. 51, 52. and 6 I of the AbNFR 
June 16.7-006 Page 9 

Rcvision 1 



The decision level value (DLV) for the scanning of open grounds and trenches i s  set at 
18,374 cprn for final status surveys at the CCP. The DLV is thc inean background plus 
the MDA of the scanning instruments. Scanning surveys of an area that esceed the DLV 
require additional radiological measurements. DD-97-02 requires that soil samplcs be 
collected at each location where the DLV is esceeded (Battelle. 2000). Saniple results 
are presented in Table 5. 

The bulk ofthe scanning tncasurenients ol'the AbNFD were less than the DLV of 18,374 
cpni for open ground surfaces. Thc exception to this being those measitremcnts initially 
collected in grid 33. and grid 42. These results are presented in Table 4. 

Data prcsentcd in Table 4 that esceeded the DLV in grid 33 and grid 42. uertl attributed 
to intluences fiom radiation soiirces in areas ad-jacent IO the grids. Reinoval actions of 
radiation sources Lvere perfonned as a separate action. The results of the separate action 
arc hrther detailed in the report C'olimibiis Closwe Pr'ojccl Chut-trctcrixfiori mJ k'inul 
Srirrrrs S i n e y  Report for [he Ketnaijiing A.ffected -4rea.y Il%hin rhc Filter Beds Inclitding 
/h Ili~ll Injcctim Deep Ex1wcfior7 (Wide) Sj~stcm. 'I'he relcvmt sections from thc 
aforementioned report specifically. those data concerning grids 33 and 43 are 
summarized in Table 8. 
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7.0 Conclusions 

The characterization and final status survey results denionstrak that the radiological 
endpoint criteria objectivcs ol' the NRC-approved Decommissioning Plan have been met 
for the excavation addressed by this effort (Battelle, 2003). Reported analytical results 
lor media samples obtained from [lie excavation arc below the rcsiduat radioactivity 
concentrations for soil and solid volumes as presented in Table 1 .  

Remaining soi I contamination lcvcls are below those presented in DD-93-03. Rev. 0. 
"Volumciric Release Criteria Tcchnical Basis 1)ocument for Battel le Columbus 
Laboratory Decommissioning Project" (Battelle. 1993). The decommissioning objective 
has been satisfied. The final status survey. pcrf'ormcd on grids 33.42, 50,5 I .  52. and 6 1 
of the Abandoned North Filter Red. statistically demonstrates that the remedialion of thc 
area was successful and that thc excavation is free from residual radioactive 
contamination making i t  suitable for unrestrictcd release. 
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TABLE 1 
BCLDP GUIDELINES FOR RESIDUAL. 

RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VOLUMES 

King Avenue 
Concentrat ion 

West Je tTerson 
Concent rat ion 

Radionuclide'"' 
Natural Ur,anium 

I na I 32 I 

(pc i/gf h' (pCi/g)'b' 
IO'" na"' 

I-;u- 1 55 
Fc-55 
11-3''' 
1-129 

I Mn-54 I na I 61 I 

na 1,800 
na 2.7 t1+07 

41,000 3 8.000 
na 13 

I Ni-59 I na I 1.3fi+07 I 
N i -63 
Np-237 
Pa-23 1 
1%-2 1 0 
Pu-238 
I'u-239 
Pu-2-10 
PU-24 1 
Pu-2-12 

na 4.911+06 
na 0.58 
18 18 

140 na 
na 29" 
na 25'" 
na - 35'J' 

na 2 5'" 
na 2 P '  

Final Characterization and Final Status Report for Grids 33, 42. 50. 51. 52, and 61 ofthc AbNFU 
June 16.2006 

Kcvision I 



~~ 

Table 1 Notes and References 
Notes: 

a. 

b. 

C. 

d. 

Activity concentrations abovc natural background concentnlioiis. Where more than one 
radionuclide is prcsent. the sum of the ratios of the individual radionuclide concentrations to 
their respective concentration limits shall not exceed I .  

Concentrations for which no specific refrrcnce is  cited h a w  been derivcd from RESKAD 
calculations and arc thc more restrictive values calculated for soil deposition at a depth of 5 
mcters. 

lndicates that this radionuclide is not expectcd to be found 31 the indicntcd site. 

Difference in tritium activity concentrations are due to the dityerence it1 dcplhs of thc water 
tables at two sites. The \vater table dcpth at King Avenuc is deeper than that at West 
1 e ffc son.  

Keferences: 

I .  Options 1 and 2 of the Branch Technical Posilion, "Disposal or Onsite Storage of Thorium 
or Uranium Wastes rrom Past Operations" (46 FR 5206 I .  October 23, 198 I ) .  

2. NRC Memorandum. "Acceptable Cleanup Criteria and Practices for Decontamination and 
Decommissioning (License No. SNM-7)" dated April 17. 1992, to Harley L. Toy, License 
Coordinator and Manager, Nuclear Sciences. Battelle Memorial Institute from J.W.N. 
Ilickey, Chief, Fuel Cycle Safety Branch, Division of Industrial and Medical Nuclear 
Sal'cly, Ofice of Nuclear Material Safety and Safeguards. 

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

4. NRC Policy and Gtlidi~ncc Oircctive FC83-23. "Terniination of Byproducr. Source, and 
Special Nuclear Material Licenses". 
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Tabk s 
W F B  

Grids lJ.42.60, SI. 52, and 61 

Excsvdon Expaurn RI1. S u m  

I 

Grid 
33 



Table 4 
AbNFB 

Gddr 33,42,50,51.52. and 61 
Walkwor S u n  Survey Rerub 

14.W I S A K  

Grid 
61 

15.3K 16% 

t- GS:d + Grid 52 

Odd+-- 42 :--I 



Table 6 

AbNFB 

Gdds 33,42* 50,61,62, and 61 

Exuvation Sol1 S8mple R.iult S u m y  

I I I 

I I I I 

Rcsuls reported as pCVg lor CI-I37 
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Table 6 



Table 8 



Table 7 

Pu-W’ 2.M- J.0EE-M 4.61E.01 279E-03 $!1€-&- Z71E.W O.CNE.01 l.oK.06 J.UE-03- -4.2lE-01 1.16E-02 J.ZJE01 
Pu-US’ -pLc2 9.ME.03 l . U E 4 2  0.9ZE-02 1 2 E - 0 2 ,  I.WlE.01 l.ME-02 2ME-03 1 . lE-01  l.JbE-01 J.70E-01 1.OJE-02 
Am-241’ l.slE44I. 1.OJE-02 241E-02 1.49E-01 2.6lE-02 1.46E-03 J.UEO2 4.WE33 ._lEz€41 2.26E-01 0.16E-01 , l . f l E 4 1  
Put(18 7.14E.0J 0.76E-02 l . n E 4 l  7.WEOl 1.36E-01 7.76E-05 1.74E.41 LWOE-02 S.lZL-01 l.ZOE*W J.JOE+W 9.21E.02 

Umll 2.llE4J 242E-02 J.7JE42 ZOlE41 J.48E-02 296E4J  4.4JE42 6.UEOJ 24BE-01 J.06E-01 O.ZSE-01 Z U E 4 2  
Fncclon d 

1 -  I 



Table 8 
AbNFB Grids 33,42,52, and 61 

Summary of Post -Restoration Survey Results 

Grid 33 NE 14000 12 
Grid 33 NW 14000 12 5.53E-02 
Grid 33 SE - 14000 10 ! 1.04E-01 
Grid 33 SW 14000 12 I 4.61 E-02 

1.98E-01 
I 2.64E-01 

12 
12 

Grid 42 NE --i--- 15000 

13 8.99E-02 
14000 

Grid 42 SE I 14000 

- 
- -  

I 

- 

- -. 
-. . Grid42w - ~ 

Grid 42 SW I 15000 1 10 4.72E-02 I 

Grid 52 NE 14000 10 1.26E-01 
5.16E-02 

Grid 52 SE 15000 I -->T- ! 3.80E-02 
14000 1 ~ 12 -_-. - ._ .. - Grid 52 NW - - .-. - I - - 

-~ - ____- 
1 Grid 52 SW 15000 

15000 Grid61 NE 
-__ - 
_c_ - - - _.____- - ! 

Grid61 NW i 15000 - .- 
Grid61 S E V  __ 15000 
Grid61 SW I 15000 

. - - .- . . - __ 
10 - 

- _ .  5.24E-02 
12 I 5.37E-02 I 
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