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Roickville, Maryland 20852

SUBJECT.: REPORT FOR ANALYSES OF SOIL SAMPLES, BATCH{ TW!O FROM
NUCLEAR FUEL SERVICES, ERWIN, TENNESSEE
[INSPECTION REPORT NUMBER 70/143-2007-0061 [RF-TFAN. 07-001]1
DCN; 0478-LR-03-0

Dear ZvMr. ,Schmir dt:

The Oak Ridge Institute for Science andeEdtication (ORISE) received 14 soil samjjiles from Nuclear Fuel.
Services on four separate dates. Four samples fortechnedumr-99 (Tc-99) analysis we•erereceived on
October 31, 2007. One sampile for Tc-99 analysis was received on November 9, 2007. Eighet samples

w&ere received on january 16, 2008. One additional samplewas r•ceived onjanuiry 25, 2008. The
gam-111ia and alpha Spectroscopy aialyses were pefformed based on a PDF of the 303 fortms submitted by
jennifer Foster on December 5, 2007. Sample~identification and collecton data for the samples

"addressed'in this report are presented in Table 1. Gamma spectroscopy data for ORiSE s•mple, numbers

are provi~deinTable 2. The alpha slectrscopy data are providcd in Tables 3. The l u-241 .data aic
presented in Table 4. The technetiumn-,99:data are provideduinrTable 5. The pertinent procedure
references arre provided in each1 specific table.

oRISE's Quality Control (QQ requirements were met for these ani•ilyse The QC files-are available for-
ybur revie upon ireqtiest.

My contact information is listed below. You may;also contact Wade Ivey at 865.576.9184 with anyv
questi6,Ons or i1nts

Dale Codr ,ii ...:..aer
Laboratory

1i bC:W PI:km

,Fqclosure~s

T'. Carter, NRC/FSME/DWMEP\8' -8fE5 E.Abequist, ORISE
E. niox-avin, NRC/FSM/TWN 8A2113, S. Robert.,;, OReI7,SE
3. Foster, .NRC Region II File 0478

Distributtion approval and conicurrence: htaf
Technical: .. nlement Team Member 1c , .uahtyMami 4>

Voice: 865.2,41.32,12 Fax: 865.241.3248 E-rmail: D-alc:.Cbondra@ora-uIiorg



TABLE 1,

AND COLLE(CT19 DT

NUCERFIUE'L SERVICES
ERWIN', ENNESSEE,

ORISE NRC Regio6 I .. Collection.. ... ' ' i .... : .. .. Co611e tion D ate: I ..

Saryj~le ID Si ffipeID CoItn Timte

0478S0017 Q072-5-AIX'-X-E 10/26/2007 9:19

047~8SO~018 ___ _____ 10/25/2007 15:44

0478S0019 0744-BX-,XE 10/2~5/2007 14;22

048000 0746-DX-,XE, 10/25/2007 11:36
'0478S0021 0324.-CX-XE 11/7/2007 10:04

0478S0022 0719ŽBX-XKA 10/23/2007 10:1~6

0478S0023 0723-CX-XAý 10/23/2007 16:24

0478S0024 0725'A-X 10/26/2007 9:19
0478SO025 0732-BX-XA,ý 10/25/2007 15:44

0478S0026 0733-CX-XA 10/26/2007 12:54~

0478S0027 0744,-BX-XAL 10/25/2007 14:22

0478S0028 0746-DX-XA 10/25/2007 11:36
0478S0029 0300-DX-XA 11/7/2007 9:22
0478S0030 032ý4-GX-XA 11/7/2007 10:04,

4NUciear Fuel Seinicesm7.R0.O 0478•'LR-03-0,



TABLE 2

7r.

CONCENTRATIONS .OF SELECTED
GAMMA EMITTING RADIONUCLIDES

INIlý SOIL SAMI4PLES
BY GAMMA SPECTROSCOPY CPI, ,REVISION 15

NUCLEAR FUEL SERVICES

-ERWIN, TENNESSEE

ORISE NRC Region I11 Radionuclide Concentrationsa (p Ci /g)
Sample ID Sample ID, Am-241 T.-228 b• Pb-212 . Th-232 by Ac-228 Total Thb U-235 Total U.
04171 S0022 0'719-BX-XA, 0.03 ± 0 .0 3 ' , 005 h0 :7,0.03 1.26 ±+ 017, 0.09 2.35 t 0.18 0.58 1±` 034 ,0.47 .0±008,03 .6±1.

047SS0023 072 3- C X-XA 0.08 ± 0.08 ,0.12 2.~39~ 0.15 ,0.06 2.24, ± 0.28 0.13 ý4.63 ± 0.32 15.1 ± 1.4 ,1.1 4.10 + 0.34 ,0.28 1 OS.2 ± 7.5
0478S0024 072-15-AX-.A 0.02 0.05 0.08 2.23 0..14 , 0.05 2.31 ± 0.27 0.12 4:54 ±. 0.30: 2.88 ±+ 0.97 , 0.75 0.14 = 0"5 ,0.20 6.1 + -3.4

0478S0025 0732.BBX--.XA 0.02 ± 0.05 , 0.07 1.02 ± 0.09 , 0.05 1.08 ± 0.20 0.14 2.0 ± 0.22 1.40 ± 0.65 , 0.69 0.21 ± 0.18 0.19 6.2 ± 4.0
0478S0026 0733-CX .XAN 0.07 ± 00 , 0.08 1 .46 0.10 , 0.05 1.52 ± 0.22: 0.13 2.98 +, 0.24 0.70 -4 0.53 , 0.69 0.13 z 0,14 ,0.18 3.7 3.1
04-78S0027 0744-.,BX-XA 0.01 + 0.04 , 0.0.6 1.68 ± 0.11 0.04 1.63 ± 0.20 0,10 331 +, 023 4.82 ± 0.69 +0.56 1.17 ± 0. 16 ,0.151 31.4 + 3.5
0478.002 0.0 .8 1.68 0.12 0.05 1.72 .. 23 0.13 3.40 ± 0.26 1.13 ± 072, 0.73 0.24 +0l16 ,.0.19 .6.6 ± 3.
0478S0029 0300-D-X-A 0.03 ± 0.04 Q 0.061. ±:ý 0.08 , 0.04 )14 ( 0.15., 0.10 2.23, ± 0.17- 0.80 ± 049 _0.52 0.03 0.09 , 0.14 1.5 ± 2.
04,78S0030 0324-CX-XA 0.02 0.04 , 0.06o -. 26 ± 0,08 ,0.0 1.36 +.0.16.. .0.08 2.62 + 0.18 7.38 8± 0.72 0.54. .0.13, 0 .14 19.:4 12.9

i MDgs .u-e ýaficr thi comma.

Toul• "Th is tha wm, of th, zhcosntmations offTh.228 + Th.23Z

sihe ~ajui~on ro: Total UJ- 2.38 + UmZ35 + (2l.7-U-235),
Uncrmmrucs rmcpsccra the 95%a cwni'idcncc vcYlI basdllon total pmpagarcd ausncraizcs.

"Zcro v. d5 is du t o rounding.

0o



TABLE3

CONCENTRATIONS OF SELECTED

ALPHA EMITTING RADIONUCLIDES

IN SOIL SAMPLES

APil, REVISION 4; CP2, REVISION 13

NUCLEAR FUEL SERVICES

ERWIN, TENNESSEE

ORISE NRC Region 11 Radionuclide Conicentrations i(pCi/g dry weight)

Sample ID Sample ID .. Am-241 Pu-238 Pu-239/240

0478S0024 072.5-AX-XA 0.01 -t 0.01 b, 0.02 0,002 ± 0.004c,, 0005 0.02 ± 0.01 , 0o.0

0478S.025 .0732-BX-XA 0.o,1 + 0.02, 0.06 0.01 ± 0.02 , 0.04 0.01 - 0.01 , 0:02

0478S0027 .744-BX-XA 0.02 + 0.02 , 003 0.00 ± 0.01 , 002 0.01 .... + 00-. , 0.01

0478S0028 0746-DX-XA, 0.01 ± 0.03 , 0.06 -0.01 ± 0.02 0 05 .0.0 .0.01 0.

0-478S0030 0324-CX-XA 0.02 ± 0.03 , 0.06 6-0.01 ± 002 .0.03 0.02 ± 0.01 , 0.02

Nuclear FLuelHServUcC 04178i-TR-03-0



at

TABLE',3• (Continued)

CONCENTRATIONS OF SELECTED

ALPHA EMITTING RADIoNUCLIDES

IN SOIL SAMPLES

APli, REVISION 4; CPS2, REVISI ION '131

NUCLEAR FUEL SERVICES

:ERWIN, TENNESSEE

ORISE NRC RegonIIo 1 Radionuclide Concentrations (pCi/g dryweight)

Sample ID Sample ID, Th-228 ITh-230OITý3
_Sample_____ ___,__Sample ___I . .[: •:•:•:"! 2.............Ii= " ....... h2•....... .:•: • :: •:-':•": '•h-232 ] •":::

0478SO024 0725-AX--XA 2.39 ± 0.17 ,0.05 1.73 + 0.13 ,0.02 2.37 ± 0.17 0.02,0478S0025 _...... 0__25-_ _ 1.17 + 0.10 ,..0.05 2 i.03 0.15S , i0 . 1i 0.95 ± 0.09. , 0.02)

0478S0,027 0744,-BX-XA 1.97 .+50.15 0.05 1.16 ±0.Q10.::., 0.02 1.58 ± 0.13 ,0.02,

0478S0028 0746-DX-X\ '1.60 0 .12 ,0.04 0.:96 + 0'02, 0.02 1.0%3.±:., :099 , 0.00

0,178S0Q30 0324-CX-Xý'A 1.58 ± 0.13 0 004k +~8 ±;0.09 , .0t 16 ± 014 ,. 0$

Nuclear Fuel Setvice ýWg-'LR-634



TABLE, 3.(Coniinued)

CONCENT'RATIONS OF SELECTED

ALPHA EMITTING RADIONUCLIDES-

IN:SOIL SAMPLES

APi1. REVISION 4; cP2 R4EVISION 13

NUCLEAR FUEL SERVICES

ERWIN, TENNESSEE:

ORISE 1 NRC Region II [ Radimnuclide Concentrations" (pCi/g dry weight)

ýSample ID j Sample ID [ U-233/234 U-235 fU-238
0478S0024 0725-AX-X-,A 4.72 ± 0.27 ,0.02. 0.22 ±0.05 , 004 1.84.± 0. 14 ,0.02

0478S025 0732-BX-XA 7.67 + 0.39 0.02 0.23 ± 0.05 0,.02 1.80 0.13 ,001

0478S0027 074>4-BX-XA, '30.2 ± 2.6 , :0.1 1.27 ± 0.25 . 0.03 5.18 3•., 0.59 , 0.02

0478S0028 0746-DX-XA .925 + 0.15 0.03 .0.. 0 :0.3. ,. 0.03 0.93 . 0.09 0.04

6478S0030 0324-CX-XAI. 13.98 ± 0.73 , 0.02,0 5.± 9 ..09., 0,01 10.58 ± 0.57 , 0.04

'I'CMIDCs arc 1'ctcr the comla.

* 6Uiiccitafifiities reprecet tle 95%coifid6ui:• l'e('I•,,based 6n total propagated unccrtwnifi&,s.

~Sig i nt fig ucrwcswer cxpanded. t ~6avd 'rcp irirg a'9 '11U ofvero at the request of the inspectorv

Zer'o values~are~decg. to lgptunding,.

Nuclear Fuel S~rvi~ O478-LR~O3~0'
o47R7'Lk-0`01'



TABLE 4

CONCENTRATIONS OFTPLUTONIUM-241,

IN SOIL SAMPLES

BY LIQUID SCINTILLATION ANALYSIS

APIO, REVISION 3; CP4, REVISION 3

"NUCLEAR'FUEL SERVICES

ERWIN, TENNESSEE,

ORISE NRC Region II Radionuclide Concentrations,
Sample ID Sample ID TPUs, and .MDCs' (pCilg)

0478S.024 0725-AX-XA 2.2 + 3 ,3b , 5.8

0478S0025 0732-BX-XA" " . 0.4 it 3.0 , 5.1

0478SO027 0744-BX-XA .02 + 3,7 :6.3

0478S0028 0746-DX-XA 0.4 + 3.0 , 5.1

047830030 0324-CX-XA .15 3. 3.0 , 5.1

'hi\,DCs M ue aefter the comma.

ýUncei-ainties'i epresenr the 95% corifidence level, lbased on total propagated uceertaintics.

Nuclear Fuel Scrviccs 0478-LR-304



TABLE 5

CONCENTRATIONS OF TE CHNETIUM 99

IN .SOIL•LSAMPLES

BY LIQUID SCINTILLATION ANALYSIS

AP5, RESION 'U17; C, RSE-VISION3

NUCLEAR FUEL SERVICES-

ERWI.N, .,TENNESSEE

F ORISE NRC Region I11ouieCocnrtos
Sample ID Sample ID.OP,, -itiand MDCs' ýpCi/g) ]
0478S0017. 07 25-AX-XE 0415 + .1 1) 0.26

0478SO018 0732-BX-XE ~ 0.21 ± 0.15 0.25

0478SO019 :0744-BX--XB 4.49 ± 0.53; 0.27~

0478S0020 0746-DX-1X 0.67 0.17 , 0.23

047T8S0021 . 0324-CX-XE 0.04 .. 12. , 0.21

'riie NMDCs -are aftcr ilth comma.
OfncertmitititN rcprcscntth GC95% ýohfidnen I6VcI, ba~cd on tottiI~prooagatcd uncertaintieg.

INuc'ecar Rie1 Slewices048LR3- 0478-LR-'-03-,


