
October 12.2004 

Mr. Rick Munoz 
U.S. Nuclear Regulatory Commission 
Region IV: DNMS: NMLB 
Suite 400 
61 1 Ryan Plaza Drive 
Arlington, TX 7601 1 

. \ , .  .. 
, . . . 2 ,' '~ ~. , , .. . 

SUBJECT: ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED AUGUST 
3-5,2004 AND AUGUST 16-17,2004 FROM KAISER ALUMINUM, 
TULSA, OKLAHOMA (INSPECTION REPORT #040-02377/04-02) [RFTA 
NO. 04-001) 

Dear Mr. Munoz: 

The Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute for 
Science and Education (ORISE) received 27 soil samples on August 9,2004 that were collected 
August 3-5, 2004. An additional seven soil saniples were received on August 18, 2004 that were 
collected August 16-17, 2004. The samples were analyzed for the thorium scries by gamma 
spectroscopy (GS) (Procedure CPI,  Revision 14). After reviewing the preliiniiiary GS data, you 
selected six samples to be analyzed by alpha spectroscopy (AS) (Procedure API 1, Revision 2; 
Proccdure CP2, Revision 12). The GS and AS data are presented in Tables 1 and 2, respectively. 

Although the samples were well blended, soiiie of the GS and AS data are not statistically 
equivalent. The difference in values can be attributed to sample inhomogeneity. For the GS 
analysis, approximately 300 to 400 grains of each sample was counted, whereas an aliquot of 
only 0.1 to 1 gram of each sample was counted for the AS analysis. The more activity that was 
detemiined by GS, the smaller the aliquot that was used for the AS analysis to achieve 
reasonable spectral resolution. 

ESSAP's Quality Control (QC) requirements were met for these analyses. The QC tiles are 
available for your review upon request. 
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MY. Rick Mzinoz -2- October IZ, 2004 

Please contact me at (865) 241-3242 or Wade h e y  at (865) 576-9184 with any questions or 
cominents. 

Quality Manage1 Li 'Tp 

Sincerely, 

D !  LL 

/olr2L1lClCS~l 

Dale Condra 
Laboratory Manager 
Environmental Survey and 
Site Assessment Program 

RDCiWP1:ar 

Eiiclosure 

cc: T. McLaughlin, NRCINMSSITWFN 7F27 E. Abelquist, ORISEiESSAP 
E. box-Davin,  NRCINMSSITWFN T8A23 
FiIeI1618 

T. Vitkus, ORISEIESSAP 



ORISE TABLE 1 

ESSAP 
Sample ID 

1618SOOOl 

1618SOOO2 

Radionuclide Concentration8 @Ci/g dry weight) 

Th-228 by Th-232 by 
Pb-212 Ac-228 

NRC Region IV 
Sample ID Th-230 Total Thb 

NRC04-02-01 0 3 2 ~ 3 6 '  1 O l i o 0 9  1 1 8 1 0 1 8  2 1 9 i 0 2 0  

NRC04-02-02 8 1 1 8  I I 0 9 i 0 0 9  1 l l 1 0 2 0  2 2 O i O 2 2  

11 1618S0003 I NRC04-02-03 1 -0.4i3.2 I 1.12i0.09 I 1.28i0.17 I 2.40i0.19 11 

161 8S0005 

11 161850004 I NRC04-02-04 I 4 8 i  11 I 13.82i0.97 I 14.2-1- 1.3 I 2 7 . 7 i  1.6 11 
NRC04-02-08 5 6 i  16 1 8 . 7 i  1.1 16.3-t 1.4 3 2 . 0 i  1.8 

I618S0009 

11 1638SOOO7 I NRC04-02-07 I -1 .3i3.6 I 1.0410.09 I1 .07 i0 .18  I 2.11i0.20 11 

NRC04-02-09 0.7 i 3.7 I .  19 i 0. I O  I .  16 i 0.18 2.35 i 0.21 

11 1618SOOO8 I NRC04-02-08 I - 0 . S i 2 . 8  I 0.93i0.08 I 0.97i0.14 I 1.90i0.16 (1 

1618S0013 NRC04-02-13 -1.4i3.7 1.38i0.11 1.4OiO.20 2.78i0.23 

11 1618S0011 I NRC04-02-11 I 0.213.1 I 1.02iO.08 I 1.07*0.18 I 2.09i0.17 11 

1618SOO16 

1618SOO17 

16 I8SOO18 

11 1618SOO12 1 NRC04-02-12 I -1.2i3.0 I 1.02i0.08 I 1.08i0.14 I 2.1010.16 (1 

NRC04-02-16 3.8 rt 3.9 1 . 0 2 i  0.09 1.131 0.17 2.18-t 0.19 

NRC04-02-17 -2.3i2.9 l .02iO.08 1.04i0.15 2.06i0.17 

NRC04-02-18 5.8 1 3.8 I .  17 i 0. I O  I .2 1 i 0.17 2.38 i 0.20 

1618SOO21 

1618S0022 

1618SOO23 

1618SOO24 

1638S0028 

11 1618S0018 I NRC04-02-18 1 1.013.0 I i.19rt0.09 I 1.1110.16 1 2.30i0.18 11 

NRC04-02-21 3 . 8 i 3 . 4  1.04i0.09 1.0110.16 2.08i0.18 

NRC04-02-22 1.813.2 l.14iO.10 1.16iO.17 2.30i0.20 

NRC04-02-23 0.8 i 4.1 1.26 i 0.1 1 1.26 f 0.20 2.82 i 0.23 

NRC04-02-24 9 .8 i8 .1  2.2110.16 2.04i0.23 4.25i0.28 

NRC04-02-28 8.6 i 8.7 3.49 i 0.26 3.46 i 0.36 6.98 i 0.44 

1) 1618SOO19 I NRC04-02-19 I -0 .1i4.1 I 1.07i0.09 I l .13i0.20 I 2.20i0 .22  11 
(1 1618S0020 I NRC04-02-20 1 0.3 i3 .1  I 1.32i0.10 1 1.46i0.19 I 2 .78i0.21 I( 



ORISE TABLE 1 (continued) 

CONCENTRATIONS OF SELECTED 
GAMMA EMITTING RADIONUCLIDES 

IN SOIL SAMPLES 
BY GAMMA SPECTROSCOPY CP1, REVISION 14 

KAISER ALUMINUM 
TULSA, OKLAHOMA 

ESSAP 
Sample ID 

1618S0026 

1618SOO27 

Radionuclide Concentration8 (pCi/g dry weight) 

Th-228 by Th-232 by 
NRC Region IV 

Sample ID Total Thh Th-230 Pb-212 Ac-228 

NRC04-02-26 3 6 4 i 4 5  105.2i7.4 101.8iSS 2 0 7 i  11 

NRC04-02-27 285i331 68.754.8 66.4i5.5 135.1 i 7 . 3  

11 1618SOO28 I NRC04-02-28 1 2 . 9 i 3 . 7  I l . 3 3 i 0 . 1 1  1 1.43i0.18 1 2.76i0.21 11 

1618SOO30 

11 1618S0029 I NRC04-02-29 I 0 . 2 i 4 . 5  I 1.49i0.13 I 1.40i0.20 I 2.89i0.24 11 
NRC04-02-30 6.3 i 5.9 1.43 i 0.12 1.46 f 0.25 2.891 0.28 

1618SOO33 

)I 1618SOO32 1 NRC04-02-32 1 8 .25  7.7 I 1.78iO.15 I 1.71 i0 .26  I 3.4910.30 11 
NRC04-02-33 -1.5 i 4 . 1  l . 5 7 i  0.12 l . 4 9 i  0.20 3.06-t 0.23 

1618S0034 NRC04-02-34 13.8 i 6.7 3.41 i 0.26 3.34 i 0.38 6.75 i 0.46 



ORlSE TABLE 2 

CONCENTRATIONS OF THORIUM 
ALPHA EMlTTlNC RADIONUCLIDES 

IN SOIL SAMPLES 
BY ALPHA SPECTROSCOPY A P l l ,  REVISION 2 AND 

ALPHA SPECTROSCOPY CP2, REVISION 12 
KAISER ALUMlNUM 
TULSA, OKLAHOMA 

T h e  average MDC by alpha spectroscopy Cor Th isotopes is 0.08 pCi/g. 

bTalal thor ium is thc sum oCTh-228 and 711-232. 

‘Vncenainties reprcscnt the 95% confidence level, based on toial propagated uncertainties. 


