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Oak Ridge Operations 
P.O. Box 2001 

Oak Ridge, Tennessee 37831— 8723 

April 23, 1996 
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Mr. Robert F. Boland 
Environmental Program Manager 
Mallincicrodt Chemical, Inc. 
16305 Swingley Ridge Drive 
Chesterfield, MO 63017 

Dear Mr. Boland: 

POST REMEDIAL ACTION ANALYSES FOR ST. LOUIS DOWNTOWN SITE PLANT 10 

The purpose of this letter is to present the analytical methodology employed in the analyses of soil 
samples from the St. Louis Downtown Site Plant 10 area. Per your inquiry, all post RA samples 
analyzed from SLDS Plant 10 were analyzed by gamma spectroscopy for Uranium-238. This was 
subsequent to alpha spectroscopy analyses of characterization and waste profile samples collected in 
1995, which determined that contamination.in  the Plant 10 area was natural uranium, and was 
neither depleted nor enriched. This determination can be made from the evaluation of the isotopic 
uranium concentrations of the isotopes Uranium-238, Uranium-234, and Uranium-235 which are 
obtained from the alpha spectroscopy analyses. It was determined upon review of this data that the 
uranium from the Plant 10 area was in natural equilibrium among these isotopes. Please find 
attached; Table 1 presenting the isotopic uranium analyses from this area, Table 2 which presents the 
sample identification and locations, and Figure 1 which shows the borehole locations within the 
Plant 10 area. 

Based on these results, the appropriate analyses for the post RA samples is gamma spectroscopy, 
based on the determinatiOn that the contaminant of concern in the Plant 10 area was Uranium-238. 

As I have stated previous15%, we feel that the Plant 10 remcdiation project has been very successful 
collaborative effort between FUSRAP and Mailincicrodt. We look forward to continuing our 
successful relationship on the remediation of the 50 Series Buildings Please contact me at (423) 576- 
1826 with any questions or comments regarding the attached summary. 

Sincerely, 

• Robert . G. Atkin, Project Engineer 
Former Sites Restoration Division 

Attachment 
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TABLE 1 

Plant 10 Isotopic Uranium Results 
(page 1) 

Sample ID 
Number 

U-238 
(pCi/g) 

• U-234 
(pCi/g) 

Th-230 
(pCi/g) 

Ra-226 
(pCi/g) 

U-235 
(pCi/g) 

Th-232 
(pCi/g) 

116DT0627 15.30 16.80 3.80 5.00 0.62 1.10 

116DT0628 2.70 2.90 3.30 3.90 0.07 0.86 

116DT0790 3.20 2 :70 1.20 1.80 0.16 1.20 

116DT0791 7.70 7.10 1.80 1.80 0.37 0.98 

116DT0797 7.20 7.50 3.40 2.70 0.47 1.00 	. 

116DT0799 1.20 1.10 1.70 2.10 0.06 0.97 

116DT0870 4.00 4.10 4.00 .2.40 , 	0.14 0.89 

116DT0871 . 0.84 0.92 1.30 1.50 0.06 1.30 

116DT0877 15.70 14.80 5.10 2.70 0.71 1.00 

116DT0878 8.10 8.20. 2.70 3.30 0.27 0.54 

116DT0890 4.80 . 6.00 5.30 11.00 0.24 4.00 

• 116DT0949 4.90 5.4b ' 	3.90 4.00 0.36 1.40 

116-P10-001AA ('2:70 3.10 2.60 2.30 0.23 1.10 

116-P10-001EF \ ' 	13.80 9.80 1.60 0.19 0.47 0.37 

116-P10-002A8 .) 	2.10 2.10 3.50 2.50 0.10 1.50 

116-P10-002CD •1.00 0.67 2.50 0.99 0.05 1.20 

116-P10.-002EF 10.70 10.30 2.90 2.00 0.48 0.69 
1 

. 116-P10-003AA 1.40 1.40 1.60 1.70 	. 0.03 0.70 

116-P10-003BC 1.30 1.30 2.10 
..

• 1.00 0.04 0.68 

116-P10-004A3 1.10 1.30 .1.10 
.. 

1.70 0.06 0.82 . 

116-P10-004CD 8.10 1.50 1.40 1.10 0.07 0.98 

116-P10-005AB 0.99 1.10 1.20 1.50 0.02 0.83 

116-P10-005CD 0.90 • . 0.89 1.00 1.10 0.04 0.90 

116-P10-006AB 2.00 1.90 1.30 1.30 0.16 1.20 : 

116-P10-006CD 2.10 2.10 2.10 2.70 0.07 1:10 

116-P10-007AB 14.90 14.20 3.70. 3.50 0.50 0.62 
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Plant 10 Isotopic Uranium Results 
(page 2) 

Sample ID 
Number 

- 

U-238 
(pCi/g) 

U-234 
(pCi/g) 

Th-230 
(pCi/g) 

, 
Ra-226 
,(pCi/g) 

U-235 
(pCi/g) 

Th-232 
(pCi/g) 

_ 
116-P10-007C0 1.20 0.93 1.40 1.50 0.02 1.50 

_ 
116-P10-008AB 8.30 8.70 2.20 1.80 0.39 0.80 

_ 
116-P10-008CD 6Z70 61.10 4.70 6.20 3.20 0.73 

- 
116-P10-010AB 1.30 1.30 0.81 0.46 • 0.02 0.53 

116-P10-010CD 1.30 1.30 1.40 0.87 0.05 0.81 	• 

116-P10-011AB 1.10 1.20 0.58 0.32 0.04 	. 0.64 

116-P10-012AB 1.00 0.79 0.61 0.69 0.07 0.56 . 

116-P10-012CD 1.20 0.99 1.50 0.87 	. 0.12 0.97 

116-P10-013AB 1.30 1.20 0.85 0.59 0.02 0.47 

116-P10-013CD 0.76 1.30 1.30 0.94 0.06 0.75 

116-P10-013EF ' 2.50 1.80 1.80 0.87 0.08 . 0.55 

116-P10-013GH 1.20 1.00 1.10 0.76 0.04 0.79 

116-P10-0131J 3.30 3.10 1.10 1.50 0.19 0.73 

116-P10-013KL 16.00 14.80, 1.40 1.10 0.60 1.10 

116-P10-014AB 3.10 3.20 • 1.90 0.85 0.17 0.42 

116-P10-014CD ( 8.50 8.30 1.90 0.84 0.36 0.78 

116-P10-016EF 
\ 
' 

, 
6.30 6.80 1.20 1.20 0.21 1.10 

116-P10-016GH % 5.70 6.00 1.50 1.30 0.34 0.66 

116-P10-018GH 16.80 16.80 1.20 1.20 0.64 1.30 

116-P10-0181J 10.10 10.80 1.50 1.10 0.48 1.30 

116-P10-018KL 1.90 2.10 1.70 1.30 0.09 1.30 

116-P10-019AB 3.40 3.80 1.30 0.76 0.15 0.69 

116-P10-019CD 2.50 2.60 1.00 1.00 0.08 0.42 

116-P10-019EF 1.40 1.70 1.30 1.00 . 0.06 1.20 

116-P10-019GI-1 1.20 1.10 1.20 1.40 0.02 1.00 

116-P10-019IJ 0.76 0.85 1.50 0.84 0.02 0.Y4 

116-P10-019KL 0.66 0.70 1.20 1.40 0.03 1.00 

116-P10-020KL 4.50 4.00 1.60 0.80 0.19 0.74 
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Plant 10 Isotopic Uranium Results 
(page 3) 

Sample ID 
Number 

U-238 
(pCi/g) 

U-234 
(pCi/g) 

Th-230 
(pCi/g) 

Ra-226 
f(pCi/g) 

U-235 
(pCi/g) 

Th-232 
(pCVg) 

_ 
116-P10-020MN 14.00 14.20 2.30 1.60 0.72 0.86 

116-P10-0200P 4.60 5.00 2.30 1.50 -0.33 1.40 _ 

116-P10-021A6 1:40 1.40 2.70 0.41 0.07 0.45 

116-P10-021CD 3.40 3.90 1.30 0.90 0.14 0.65 

116-P10-022MN 118.80 110.00 1.80 0.96 5.80 0.64 

116-P10-0220P 148.90 148.40 2.10 1.50 7.40 1.10 

116-P10-022QR 66.00 66.20 .  1.50 1.50 2.50 1.20 
_ 

116-P10-023AB 2.60 2.70 2.10 1.20 0.17 0.74 

116-P10-023CD 1.50 1.60 1.30 0.89 0.11 0.97 

116-P10-023GH 1.40 1.30 1.90 0.93 .0.12 1.00 

116-P10-024AB' 1.30 1.00 0.80 0.46 0.13, 0.59 

116-P10-02400 2.70 3.30 2.20 2.00 0.14 1.00 

116-P10-024KL 4.20 3.60 2.30 1.70 0.16 1.40 

116-P10-025AB 0.81 0.79 1.20 	. ,. 0.81 0.05 0.70 

116-P10-025C0 0.64 
1 

0.81 .  0.86 0.74 0.05 1.10 

116-P10-025EF 1 	1.10 1.00 1.60 1.30 0.04 • 1.00 

116-P10-025GH . 	0.84 0.78 1.30 1.50 0.06 1.00 

116-P10-0251J s 	1.40 1.40 1.50 1.10 0.07 0.33 

116-P10-025KL . 	0.95 0.83 1.10 1.60 0.09 1.40 

116-P10-026AB 2.20 2.20 2.00 	. 1.50.  0.06 0.70 

116-P10-026CD 2.50 2:80 1.90 1.go 0.18 1.20 

116-P10-026EF 1.50 1.50 1.30 1.00 0.17 0.98 

116-P10-026GH 1.10 1.20 '.150 1.50 0.02 0.70 

116-P10-0261J 1.10 0.79 1.10 1.30 0.06 1.10 

116-P10-026KL 4.30 1.20 1.60 1.60 0.15 0.98 

116-P10-026ST 0.99 0.97 1.20 0.78 - 	0.03 0.76 

116-P10-0271J _ 3.00 2.70 3.60 3.70 0.17 '1.30 	.. 

116-P10-027KL 1.50 1.20 1.60 1.30 0.13 0.87 
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Plant 10 Isotopic Uranium Results 
(page4) 

Sample ID 
Number 

U-238 
(pCi/g) 

U-234 
(pCi/g) 

Th-230 
(pCi/g) 

. Ra-226 
(pCi/g) 

U-235 
(pCi/g) 

Th-232 
(pCi/g) 

116-P10-028CD 6.60 6.20 1.40 0.93 0.54 1.10 

116-P10-028EF 7. 71-0 7.90 1.10 0.66 0.41 0.87 

166-P10-029A6 8.70 8.60 1.10 0.06 0.46 0.47 

116-P10-02900 1.90 . 	2.10 2.00 1.70 0.15 1.10 

116-P10-029EF 0.88 1.10 0.99 0.98 0.04 0.83 

116-P10-030A6 1.20 1.40 1.10 0.45 0.07 0.67 

116-P10-03000 16.40 15.40 5.80 4.40 0.65 1.60 

116-P10-032A6 5.90 3.00 1.50 0.88 0.17 0.52 

116-P10-032CD 4.20 	. 4.60 2.70 2.70 0.17 1.30 

116-P10-032EF ' 2.00 2.10 1.20 1.20 0.08. 0.83 

116-P10-033AB 2.10 2.20 2.30 1.10 0.07 0.80 

116-P10-033CD 2.80 3.30 2.40 2.20 _ 	0.16 0.66 

116-P10-034CD 1.20 1.20 . 1.80 1.20 0.19 0.73 

116-P10-034EF 1.10 1.00 1.50 1.20 0.05 0.61 

116-P10-035AA 
, 	, 	.... 
(7.70 7.80 2.60 1.70 0.43 0.56 

116-P10-035BB '2.60 2.30 1.40 1.40 0.05 0.84 

Average 1916531 7.657245 1.894898 1.624286 0.371429 0.931837 
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TABLE 2 
Plant 10 Sample Locations 

Borehole Location 	 Sample Identification  

116-P10-002 
116-P10-003 

F _ 116-P10-001 
116-010-019 
116-P10-026 
116-P10-018 

X 116-P10-023 
116-P10-024 
116-P10-027 

AA 	 116-P10-030 
BB 	 116-P10-025 
CC 	 116-P10-013 
DD 	 116-P10-029 
EE 	 116-P10-035 

116-P10-032 
116-P10-034 
116-P10-028 
116-P10-021 
116-P10-020 

C60 	 116DT0796-0802 
C59 	S 	116DT0869-0872 
C57 - 	 116DT0877-0878 
WO4S 	 116DT0627-0628 

\ R44 	 116DT0949 
,R43 	 116DT0890 
"A 	 116-P10-006 

116-P10-004 
116-P10-005 
116-P10-022 
116-P10-010 
116-P10-012 
116-P10-007 
116-P10-016 
116-P10-008 
116-P10-009 

V 	 116-P10-014 
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• FIGURE 1 
Plant 10 Sample Locations 
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