
5, 2011 

i'dr. Gene Bonano 
LS.l'uck'llr Regulatory Comnllssion 
Region HI 
2443 \\';trrenvillc Road 

IL 60532-4351 

ORISE CONTRACT NO. DE-AC05-060R23100 
SUBJECT: LETTER REPORT FOR ANAL\'TICAL RESULTS FOR SIX SOIL AND TWO 

SEDIMENT SAMPLES FROM THE BRECKENRIDGE SITE; BRECKENRIDGE, 
MICHIGAN 
[INSPECTION REPORT NO. 040.06264] 
(RFTA NO. 11-0(1), DCN: 2050-LR-02-0 

Dear .l\k Honano: 

'111e Oak Ridge Institute for Science and Education (ORISE) received :HX soil and two sediment samples on 
3, 2011 from the Breckenridge site in Breckcnridge,:>lichigan. The samples \verc analyzed according to the 

NRC Form 303 supplied with the s:lmples including an "urgent" priority. identification as described under the 
"Sample Name and D{'~cription" field of Form 303 and collection dam :Ire presented in Table L Gamma spectroscopy 
d;lta for Tb··232, total 11" [;-238, llnd total L are pre~emed in Table 2. '111C pertinent 
proccdun: references are included with the data rabies. 

ORISI·:'s Quality Control (QC) rCl1uircmcl1ts were met for these 
upon request. 

r,ly conract inromntinn 1$ listed bdow. You may alw contact Dale Condr;l at 865.241.3242 with any qUl..'stions or 
comments. 
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TABLE 1 


SAMPLE IDENTIFICATIONS 

AND COLLECTION DATA 


BRECKENRIDGE SITE 

BRECKENRIDGE, MICHIGAN 


ORISE 
Sample ID 

NRC Region III 
Sample ID 

Collection 
Date 

Collection 
Time 

20S0S0001 BK-11-1-01 8/2/11 10:22 
2050S0002 BK-I1-1-02 8/2/11 10:34 
2050S0003 BK-11-1-03 8/2/11 10:40 
2050S0004 BK-ll-1-04 8/2/11 10:58 
20S0S000S BK-l1-1-0S 8/2/11 10:52 
2050S0006 BK-I1-1-06 8/2/11 I 12:15 
2050S0007 BK-II-1-07 8/2/11 9:00 
2050S0008 BK-11-1-08 8/2/11 9:15 

Breckenridge 2050-LR-02-0 



TABLE 2 

CONCENTRATIONS OF SELECTED GAMMA EMMITTING RADIONUCLIDES 

IN SOIL AND SEDIMENT SAMPLES 


BY GAMMA SPECTROSCOPY CPl, REVISION 17 


BRECKENRIDGE SITE 


BRECKENRIDGE, MICHIGAN 


ORISE NRC Region III 
Sample ID Sample ID 

2050S0001 HK-11-1-01 

2050S0002 BK-l1-102 

2050S0003 BK-ll-1-03 

2050S0004 BK-l1·104 

20S0S000S BK-l1-1-0S 

2050S0006 BK-ll-I06 

2050S0007 BK-ll-1-07 

2050S0008 BI<.- 111-08 
---  ----  ---- 

ORISE NRC Region III 
Sample ID Sample ID 

2050S0001 BK-l1-1-0l 

20S0S0002 BKI1-1-02 

20S0S0003 BK-II-I-03 

20S0S0004 BKll-1-04 

2050S000S BK-ll-1-05 

20S0S0006 BK-ll·1-06 

20S0S0007 BK-l1-1·07 

2050S0008 BK-l1-1·08 

Radionudide Concentrations, TPUs', and MDCsb (pCi/g) 

Th.228 hy Ph·212 Th·230 Th-232 hy Ac·228 

2.63 + 0.24 0.26 40 + 12 37 3.76 + 0.50 OA6, 

1.96 + O.IS 0.14 11.8 + 6.5 , 15.0 2.27 ± 0.30 , 0.22, 
2.37 J 0.20 0.17 21.7 ± 9.3 2tD 2.67 ± 0.33 , 0.31 

1.72 + 0.15 0.07 8.5 ± 3.2 10.0 2.01 ± 0.24 0.19 

1.08 ± 0.10 0.07 6.8 + 3.2 9.8 1.19 + OJ7 0.17, , 

5.25 .t. 0.39 0.13 754 + 7.3 14.0 6.33 + 0.77 0.17, , 
0.17 + 0.03 , 0.05 _l1Ad ± 5.8 , 9.2 0.19 ± 0.06 0.14 

0.37 ± 0.05 ___,_ CW2-....2.6 5.0 9.9 OA4 0.10 0.16 -

Radionuclide Concentrations, TPUs', and MDCsh (pCi/g) 

Ra-226 by Pb-214 U-235 U-23S by Th-234 

32.0 + 2.6 0.3 1.114 ± 0.31 0.92 31.4 ± 2.5 , 3.8, 
16.22 + 0.97 0.14 1.11 + 0.17 , OAS 13.5 t: 1.1 , 1.5 

19.7 ± U 0.3 1.24 + 0.23 . 0.63 l7.7 + 1.5 2.6, 

1.00 + 0.09 0.07 0.22 + 0.08 , 0.::1 2.65 + OAO 1.00, 
0.73 t: 0.07 , 0.07 OA1 ± 0.09 , 0.18 4.17 ± 0.47 , 0.98 

2.00 ± 0.14 0.10 0.87 + 0.13 , 0.34 10.11 ± 0.86 , 1.30 

0.35 + 0.05 0.06 0.12 ,I 0.14 , 0.24 0.52 ± 0.25 , 0.76 

0.28 ± 0.05 , 0.Q7 0.15 + 0.19 , 0.29 0.51 ± 0.28 , 0.80 

Total Th' 

6.39 + 0.55 

4.23 ± 0.34 

5.04 ± 0.39 

3.73 ± 0.28 

2.27 ± 0.20 

11.58 + 0.86 

0.36 ± 0.07 

0.81 ± 0.11 

Total Ue 

64.6 ± 5.0 

28.1 ± 2.2 

36.6 ± 3.0 

5.52 + 0.80 

8.75± 0.94 

21.3 ± 1.7 

1.16 ± 0.52 

0.87 J: 0.59 

"Uncertainties tt'present the confidence level, based un total propagated uncertatntlcs 


bThc 1\{DCs appear after the COlnrnas. 


'Total]1, the sum ()f111·22~ -t- 111·232. 


dThis negative value that IS not a statistical zero is dut' to the rorccd peak fit in the software. 


'Tutal L' is calculated by (L'23S*2) + U-Z'S. 


Breckenridge 20S0·LR-02·0 
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NRC FORM 303 U.S. NUCLEAR REGULATORY COMMISSION LABORATORY USE ONLY 
(1-2007) 

REQUEST FOR ANALYSIS AND CONTROL NUMBER 

CHAIN OF CUSTODY 
LABORATORY  ~ORISE OTHER 

73k-//-! 
(Specify) 

E~E LOkTION (LlCE~E) }If INSPECTION NO. 7' /' / LICENSE NO. DOCKET NO. 
eC .ell./II..I ,~ I r {)'f-0~Oc:'J" J -DI avo. ~dt'l....., 

SAMPLE SUBMITIED 

# TOTAL I TYPE VOLUME WEIGHT DATE SAMPLES SUBMITIED PRIORITY 

& I £/()// / /(i /~/1. g'~'1/ 
D ROUTINE 

I ~URGENT 
---

;S~ JI''1e~ -:p::.J_ i / K<t Ie '7-. 
SAMPLE COLLECTION INTERVAL 

MONTH DAY I YEAR TIME 

I 
\J 

START 8 :> If o9'()OA 
rat 

INSPECTOR RESPONSIBLE 6; .- t3 
f N.f.-..... 0 ,.J J"t AJ'1) 

1TELEPHONE NUMBrJt.

&,3 ,. S;;' ~·9& STOP I 8 I~ I I 1):1>, 

ANALYSIS TO BE PERFORMED LIST DESIRED 
OTHER TYPE OF ANALYSIS (Specify) 

LIST DESIRED 
LLD (Optional) LLD (Optional) 

GROSS ALPHA (GA) 
i L 

GROSS BETA (GB) 
1- MGAMMA SPEC (GS) D 

TRITIUM (H3) I I C 
CARBON-14 (C14) J 

C IODINE·125 (1125) D ! 

RELINQUISHED BY I RECEIVED BY DATE TIME REASON FOR CHANGE OF CUSTODY 

h.pJ~ \1~{)AJA,J7> rel:£-X ~ .). . 1/ .l~6b ~pJ~ $~V- /-z, /'t- i . 
--

i 

I 

I 
I 

I 

/ I J 

FEE RECOVERABLE [11 YES NO TAC NUMBER 6'10 . O(PJ.J, l.//I! ,() I (IfAssigned) 
-

"MA'..~+A I l{ AJJ '17, 
~t<~f~4-kJ C,'C .

KA-~)"0 
W'1>ft 1)"<JPDg~! 5S,-fe.--J"h - ;)30 

NOTE: SAMPLES WILL BE DISCARDED AFTER ANALYSIS UNLESS REASONS ARE NOTED IN REMARKS ABOVE. 
NRC FORM 303 (1-2007) PRINTED ON RECYCLED PAPER 
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NRC FORM 303A U.S. NUCLEAR REGULATORY COMMISSION LABORATORY USE ONLY 
(1·2007) 

SAMPLE RE~D -- Continued 
CONTROL NUMBER 

LABORATORY·· aRISE 0 OTHER 1;k- 1I ,/ I_... 

(Specify) 

SAMPLE SAMPLE NAME COLLECTION REMARKS,PRESERVATNE 
NUMBER AND DESCRIPnON DATEITIME ANALYSIS REQUESTED, ETC. 

rDK-/I- } . () I 'B;A~eJ - 3) l< G~'" SI1'~ . )'l>',f'~I~~ 

~)'. J/. }. 0d. BIA5e.J - J-~ I< (1¥\ Sl{~?-
~. ').:.. \1 

•·zo:~+Mrl 
~k' II, I 'b~! 8IA~el·~ ~5k ~f"" 5U-r t C(.:;2.. q •........................... 

. It>: 'fo AM 

~k' I ( , , ·bY. tef'tl)OM - ) ~KC!.p"" Sl(- ) g. ". \f 
'''ld:)tAI\i 

1E~'I(' I '6S 
. O.;}...n 

~~. If> k'CPM %1.1- I "0 :5>'/f~ 

liK II· ('D~,1;f~5eJ - 1(, Kc.pJ'I\ J5't{ -?
~.~.-'l 

···j~:isrj.( 

~K'II' l·bl~~A~-rS~~A~l,'3>~;:hA~je ~~~~·U~·· 5f>J,'tf1~ht 
~rll. 1·6 ~ ])~Bll~~7~~?:: ~ I lJoJ-k> ·<b.~~:JL. 

~'t. : / 5"'A "'I £"ej'Aett+
I ---'" .... 
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.... 
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.... 
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I 
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I !.. .... 
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! 'j 

t--~-.--.. 
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i 
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NRC FORM 303A (1-2007) PRINTED ON RECYCLED PAPER 


