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CHARACTERIZATION RESULTS FOR THE PLANT 10 AREA 
St. LOUIS DOWNTOWN SITE 

Summary 

The characterization results presented in this report include the 
Data Gap characterization work (late 1980's), recent 
contamination boundary delineation work (2/27/95-3/15/95), and 
follow up work to the recent boundary delineation work (5/30/95- 
6/2/95). Figure 1, Plant No. 10 - Sample Locations, contains the 
locations of all boreholes listed in this report as well as the 
depths of the boreholes. Attachment 1, Characterization Results 
for Plant 10 - St. Louis Downtown Site, contains the data used to 
determine the areas of contamination listed in this report. 
Attachment 2, Waste Management Results (Chemical) for Plant 10, 
contains the chemical data for the soils in Plant 10. The 
majority of the analyzed borehole increments did not contain 
radioactive contamination at concentrations exceeding applicable 
Department of Energy (DOE) guidelines. Those borehole increments 
which did contain radioactive contamination at concentrations 
exceeding applicable DOE guidelines are listed in the following 
table. 

CONTAMINATED BOREHOLE INCREMENTS FROM THE PLANT 10 AREA 
St. LOUIS DOWNTOWN SITE 

Borehole Depth of 
Contamination 
(feet) 

Sum of Ratios 

B16C059 	(C59) 0.0 	- 	2.0 4.68 

B16C058 	(C58) 0.5 - 	2.0 1.45 

B16C057 	(C57) 0.0 - 	1.0 1.05 

B16W04S 0.0 - 1.0 13.92 

B16R210 	(0) 6.0 - 7.0 2.39 

B16R210 	(0) 7.0 - 8.0 3.03 

B16R210 	(0) 8.0 - 	9.0 1.35 

B16R213 	(T) 1.0 	- 	2.6 1.59 

B16R214 	(U) 0.0 - 1.0 1.67 

Borehole FF 2.0 - 2.5 2.75 

Borehole FF 3.0 	- 	3.5 1.27 

B16R219 	(Z) 0.0 	- 	1.0 1.14 

• 
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Selection of Samples 

Soil samples were collected and selected for analysis in 
accordance with FUSRAP Work Instruction 95-083 "Boundary 
Delineation and Waste Management Sampling for the Plant 10 Area". 
In general, the deepest increment suspected of being contaminated 
(based on field screening) and the following increment were sent 
for radiological analysis. In some cases, additional increments 
were also selected for analysis to verify that the lens of soil 
was well defined. 

Sum of Ratios Calculations 

The presence of contamination above the DOE criteria at the St. 
Louis Downtown Site (SLDS) is determined by performing sum of the 
ratios calculations on radiological data obtained from the soil 
samples. Five isotopes (U-238, Ra-226, Th-230, Th-232, and Ra-
228) are of interest in performing this calculation. The 
calculation is performed by first subtracting the background 
concentration for each isotope from the reported data for that 
isotope. The subtraction of background concentrations can cause 
the values for some isotopes to be reduced to zero and in some 
cases this causes the sum of the ratios to be zero as well. Next, 
U-238 is divided by it's contamination guideline number (for SLDS 
it is 50 pCi/g). Then the larger value of Ra-226 or Thr230 is 
chosen and divided by the appropriate guideline number (5 pCi/g 
if the sample is from the first 0.5 feet, 15 pCi/g if it is below 
0.5 feet). The larger value of Th-232 or Ra-228 is chosen and 
divided by the appropriate guideline number. Finally, the three 
calculated values are summed. If the sum of the three calculated 
values is 1.0 or less, the soil sample is below the applicable 
DOE guideline for radiological contamination at SLDS and is thus 
considered clean. The sum of the ratios calculations performed 
for this characterization report are detailed in calculation 
number 116-CV-005. 

Results 

Estimated areas of contamination are detailed in Figure 2, Plant 
No. 10 - Contaminated Areas (Approximate). These areas include 
the loading dock between Buildings 80 and 82, an area south of 
the loading dock extending to the property boundary, an area 
beneath the Building 82 slab, an area contiguous with Building 
82, an area in the southeast corner of Plant 10, and a lens of 
material beneath Building 81. 

With the exception of the radioactive contamination beneath 
Buildings 81 and 82, contamination extends from the surface of 
the soil to a depth of 2 feet. The contamination under Building 
82 extends to a depth of 4 feet (Borehole FF). Borehole DD, 
located immediately outside the southwest corner of Building 82, 
was analyzed to a depth of 6 feet and shows no radioactive 
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contamination. Borehole R, located in the northwest corner of 
Building 82, was also analyzed to a depth of 6 feet and shows no 
radioactive contamination. These nearby uncontaminated boreholes 
indicate a horizontal boundary for contamination under Building 
82. 

• 

• 

A small area in the southeast corner of Plant 10 (Borehole Z).was 
contaminated to a depth of 1 foot. Nearby Boreholes X, Y, and C60 
were uncontaminated and indicate a horizontal boundary for the 
contamination around Borehole Z. 

The remaining area of contamination is a lens of material beneath 
Building 81 and under the parking lot immediately south of

•Building 81. This area of contamination extends westward to North 
Broadway. This area does not have a vertical boundary due to the 
fact that Borehole 0, located in the southwest corner of Building 
81, was still contaminated at refusal (9 feet). Based on current 
data, there is a lens of contamination which extends from a 
depth of 6 feet below the surface to a depth of 9 feet below the 
surface (refusal). The nearby Borehole CC has been analyzed to a 
depth of 6 feet and shows no radioactive contamination. Borehole 
N, located near the center of Building 81, was uncontaminated to 
a depth of 10 feet. Borehole M, located in the northwest corner 
of Building 81, was uncontaminated to a depth of 8 feet. 
Boreholes Q (depth of 9.5 feet) and P (depth of 9 feet) are in 
the nearby parking lot and are uncontaminated. These boreholes 
indicate a horizontal boundary for the lens beneath Building 81. 

Soil samples from the first one foot increment of Boreholes D, F, 
G, K, P, and S were analyzed for chemical contamination in order 
to determine if Resource Conservation and Recovery Act (RCRA) 
wastes were present and in order to generate information needed 
for waste disposal (see Figure 3, Sample Locations Chemical 
Sampling). Additionally, wood samples from utility poles in the 
Plant 10 area were analyzed for chemical contamination. No 
chemical contamination exceeding RCRA guidelines was found in the 
soil samples, however the utility poles contain chemical 
contamination which exceeds RCRA guidelines. The data therefore 
indicates that no mixed waste is present in the Plant 10 soils. 
Due to the inaccessibility of the below grade portion of the 
utility poles, no radiological samples were taken of this 
material and it is not possible to determine if it is mixed 
waste. 

Conclusions 

In general, areas of contamination are located under and near 
Buildings 81 and 82, in the area of the loading dock between 
Buildings 80 and 82, and in the southeast corner of Plant 10. 
These boundaries of contamination are approximate and are based 
on existing data. It is not known if the contamination beneath 
the Building 81 slab extends to a depth greater than 9 feet. • 
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Characterization Results For Plant 10, St. Louis Downtown Site 

Borehole Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 

(cpm) 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
. (c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

816 C060* 
(C60) 

B16 C059* 
(C59) 

B16 C058* 
(C58) 

B16 C057* 
(C57) 

B16 WO4S* 
(WO4S) 

116DT0796 0.0-0.5 (b) 14,000 3.0 0.5 0.3 0.5 (f) 0.04 

116DT0797 0.5-2.0 (b) 21,000 7.2 2.7 3.4 1.0 (f) 0.26 

116DT0798 2.0-4.0 (b) 16,000 18 2.2 1.7 3.0 (0 0.56 

116DT0799 4.0-6.0 (b) 16,000 1.2 2.1 1.7 0.97 (f) 0.08 

116DT0800 7.0-8.0 (b) 15,000 5.0 1.0 (b) 1.0 (f) 0.08 

116DT0801 9.0-10.0 (b) 15,000 2.0 1.5 (b) 2.0 CO 0.12 

116DT0802 11.0-12.0 (b) 15,000 3.0 1.5 (b) 1.4 (9 0.10 

116DT0869 0.0-2.0 (b) 20,000 58 8 16 4 (0 4.68 

116DT0870 2.0-4.0 (b) 15,000 4.0 2.4 4.0 0.89 (f) 0.24 

116DT0871 4.0-5.0 (b) 15,000 0.84 1.5 1.3 1.3 (9 0.06 

116DT0872 6.0-7.0 (b) 14,000 24.0 6 1.2 3 (f) 0.93 

116DT0788 0.0-0.5 (b) 8,000 6.0 1.4 0.7 1.0 (9 0.20 

116DT0789 .0.5-2.0 (b) 14,000 20 14 7.2 4 (9 1.45 

116DT0790 2.0-3.0 (b) 18,000 3.2 1.8 1.2 1.2 (9 0.12 

116DT0791 3.0-4.0 (b) 17,000 7.7 1.8 1.8 0.98 (9 0.19 

116DT0792 4.0-5.0 (b) 16,000 20.0 1.0 1.7 3 (0 0.54 

116DT0877 0.0-1.0 (b) 22,000 15.7 2.7 5.1 1.0 (1) 1.05 

116DT0878 1.0-2.0 (b) 15,000 8.1 3.3 2.7 0.54 (9 0.30 

4.0-5.0 (b)  
(b) 

11,000  
15,000 

22.0  
10.0 

5.0 
2.0 

2.5  
1.3 

2.0  
3.0 

(9  
(9 

0.76  
0.38 9.0-10.0 

0.0-1.0 (b) 29,000 370 16 31 (9 13.92 

116DT0627 2.0-3.0 (b) 16,000 15.3 5.0 3.8 1.1 (f) 0.56 

116DT0628 3.0-4.0 (b) 13,000 2.7 3.9 3.3 0.86 (0 0.23 

5.0-6.0 (b) 9,000 11.0 1.9 1.9 1.0 (0 0.26 

11.0-12.0 (b) 14,000 10.0 2.2 2.0 2.0 (9 0.33 

Data Gap 
(b) Data not taken 
(c) Includes background 

Analysis not requested 
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Borehole Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 
(cpm)** 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16 R044* 
(R44) 

B16 R043* 
(R43) 

B16R200 (a) 
(A)  

[Bld. 80] 

B16R201 (a) 
(B)  

[Bld. 80] 

B16R202 (a) 
(C)  

[Bld. 80] 

116DT0949 0.0-1.0 (b) 24,000 4.9 4.0 3.9 1.4 (0 0.78 

1.0-2.0 (b) 15,000 12.0 4.0 3.0 2.0 (0 0.49 

3.0-4.0 (b) 9,000 10.0 2.4 2.6 3.0 (0 0.40 

0.0-0.5 (b) 6,000 3.0 0.7 1.1 0.5 (0 0.04 

0.5-2.0 (b) 23,000 10.0 3.0 4.6 1.0 (0 0.40 

116DT0890 2.0-3.0 (b) 19,000 4.8 11 5.3 4 (0 0.95 

3.0-4.0 (b) 17,000 9.0 2 3.1 1 (0 0.28 

116- P10 -006AB - SL 0.0-1.0 51 12,149 2.0 1.3 1.3 1.2 1.4 0.18 

116-P10-006CD -SL 1.0-2.0 38 12,268 2.1 2.7 2.1 1.1 1.2 0.15 

116-P10-006EF-SL 2.0-3.0 46 12,204 (d) (d) (d) (d) (d) (e) 

116-P10-006GH-SL 3.0-4.0 56 12,295 (d) (d) (d) (d) (d) (e) 

116-P10-0061J-SL 4.0-5.0 53 11,710 (d) (d) (d) (d) (d) (e) 

116-P10-006KL-SL 5.0-6.0 65 cave in (d) (d) (d) (d) (d) (e) 

• 
116-P10-004AB-SL 0.0-1.0 58 13,573 1.1 1.7 1.1 0.82 0.98 0.16 

116-P10-004CD -SL 1.0-2.0 55 13,875 8.1 1.1 1.4 0.98 0.69 0.15 

116-P10-004EF-SL 2.0-3.0 56 13,982 (d) (d)  
(d) 

(d)  
(d) 

(d)  
(d) 

(d) 

(d) 

(e)  
(e) 116-P10-004GH-SL 3.0-4.0 68 13,079 (d) 

116-P10-0041J-SL 4.0-5.0 62 13,402 (d) (d) (d) (d) (d) (e) 

116-P10-004KL-SL 5.0-6.0 45 cave in (d) (d) (d) (d) (d) (e) 

• 
116- P10 -005AB - SL 0.0-1.0 55 11,118 0.99 1.5 1.2 0.83 0.72 0.12 

116-P10-005CD-SL 1.0-2.0 46 12,628 0.90 1.1 • 1.0 0.90 1.1 0.02 

116-P10-005EF-SL 2.0-3.0 36 11,867 (d) (d) (d) (d) (d) (e) 

116-P10-005GH-SL 3.0-4.0 37 11,542 (d) (d) (d) (d) (d) (e) 

116-P10-0051J-SL 4.0-5.0 34 10,884 (d) (d) (d) (d) (d) (e) 

116-P10-005KL-SL 5.0-6.0 41 cave in (d) (d) (d) (d) (d) (e) 

Data Gap 
* * 	Background 30 cpm 
(a) New Data 
(b) Data not taken 
(c) Includes background 
(d) Samples archived 
(e) Not calculated 

(0 	Analysis not requested 
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Borehole  Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 
(cprri)** 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16C200 (a) 
(D)  

[Bld. 80] 

B16R203 (a) 
(E)  

[Bld. 80] 

(F)  
[Bld. 80] 

(G)  
[utility hole] 

B16R204 (a) 
(H)  

[utility hole] 

116-P10 - 002AB -SL 0.0-1.0 (b) 11,303 2.1 2.5 3.5 1.5 0.89 0.56 

116-P10-002CD-SL 1.0-2.0 55 12,387 1.0 0.99 2.5 1.2 0.96 0.09 

116-P10-002EF-SL 2.0-3.0 54 12,522 (d) (d) (d) (d) (d) (e) 

116-P10-002GH-SL 3.0-4.0 47 10,544 (d) (d) (d) (d) (d) (e) 

116-P10-0021J-SL 4.0-5.0 54 cave in (d) (d) (d) (d) (d) (e) 

116-P10-002KL-SL 5.0-6.0 58 cave in (d) (d) (d) (d) (d) (e) 

116-P10-003AA-SL 0.0-0.5 59 (b) 1.4 1.7 1.6 0.70 0.77 0.17 

116-P10-003BC-SL 0.5-1.5 47 (b) 1.3 1.0 2.1 0.68 0.74 0.06 

REFUSAL 

B16C201 (a)116-P10-001AA-SL 0.0-0.5 40 (b)  2.7  2.3 2.6 1.1  1.5  0.39  

REFUSAL 
. 

B16C202 (a)116-P10-019AB-SL 0.0-1.0 39 9,440 3.4 0.76 1.3 0.69 0.98 0.05 

116-P10-019CD-SL 1.0-2.0 39 10,922 2.5 1.0 1.0 0.42 1.0 0.03 

116-P10-019EF-SL 2.0-3.0 54 11,948 1.4 1.0 1.3 1.2 1.3 0.03 

116-P10-019GH-SL 3.0-4.0 62 11,954 1.2 1.4 1.2 1.0 0.82 0.04 

116-P10-0191J-SL 4.0-5.0 57 cave in 0.76 0.84 1.5 0.94 0.74 0.01 

116-P10-019KL-SL 5.0-6.0 46 cave in 0.66 1.4 1.2 1.0 0.92 0.03 

116- P10 - 026AB -SL 0.0-1.0 53 11,205 2.2 1.5 2.0 0.7 0.94 0.16 

116-P10-026CD-SL 1.0-2.0 60 13,104 2.5 1.9 1.9 1.2 1.4 0.09 

116-P10-026EF-SL 2.0-3.0 46 12,731 1.5 1.0 1.3 0.98 1.1 0.01 

116-P10-026GH-SL 3.0-4.0 58 11,327 1.1 1.5 1.5 0.70 0.58 0.04 

116-P10-0261J-SL 4.0-5.0 60 10,645 1.1 1.3 1.1 1.1 0.76 0.03 

116-P10-026KL-SL 5.0-6.0 51 8,727 4.3 1.6 1.6 0.98 0.83 0.11 

116-P10-026MN-SL 6.0-7.0 (b) cave in no soil 'no soil no soil no soil no soil (e) 

116-P10-0260P-SL 7.0-8.0 (b) cave in no soil no soil no soil no soil no soil (e) 

116-P10-0260R-ST 8.0-9.0 (b) cave in no soil no soil no soil no soil no soil (e) 

116-P10-026ST-SL 9.0-10.0 58 cave in 0.99 0.78 1.2 0.76 1.2 0.01 
** 	Background 30 cpm 
(a) New Data 
(b) Data not taken 
(c) Includes background 
(d) Samples archived 
(e) Not calculated 
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Borehole 

. 
Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 
(cpm)** 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16R205 (a) 
(1) 

B16R206 (a) 

(J)  

(K)  

116- P10 - 034AB -SL 0.0-1.0 34 13,672 3.2 0.6 1.4 0.4 (b) 0.06 

116-P10-034CD -SL 1.0-2.0 63 11,500 1.2 1.2 1.8 0.73 1.1 0.04 

116-P10-034EF-SL 2.0-3.0 60 7,882 1.1 1.2 1.5 0.61 0.62 0.01 

116-P10-034GH-SL 3.0-4.0 55 5,907 (d) (d) (d) (d) (d) (e) 
116-P10-0341J-SL 4.0-5.0 60 6,135 (d) (d) (d) (d) (d) (e) 

116-P10-034KL-SL 5.0-6.0 44 8,593 	• (d) (d) (d) (d) (d) (e) 

116-P10-034MN-SL 6.0-7.0 60 10,998 (d) (d) (d) (d) (d) (e) 

116-P10-0340P-SL 7.0-8.0 , 50 12,037 (d) (d) (d) (d) (d) (e) 

116-P10-0340R-SL 8.0-9.0 56 11,666 (d) (d) (d) (d) (0) (e) 

116-P10-034ST-SL 9.0-10.0 62 cave in 	. (d) (d) (d) (d) (d) (e) 

DELETED 

B16C203 (a)116-P10-032AB-SL 0.0-1.0 62 13,264 5.9 0.88 1.5 0.52 0.90 0.14 

116-P10-032CD -SL 1.0-2.0 52 13,450 4.2 2.7 2.7 1.3 1.6 0.20 

116-P10-032EF-SL 2.0-3.0 69 12,845 2.0 1.2 1.2 , 	0.83 0.91 0.02 

116-P10-032GH-SL 3.0-4.0 62 11,807 (d) (d) (d) (d) (d) (e) 

116-P10-0321J-SL 4.0-5.0 50 12,123 (d) (d) (d) (d) (d) (e) 

116-P10-032KL-SL 5.0-6.0 59 11,601 (d) (d) (d) (d) (d) (e) 

116-P10-032MN-S11  6.0-7.0 40 11,511 (d) (d) (d) (d) (d) (e) 

116-P10-0320P-SL 7.0-8.0 65 cave in (d) (d) (d) (d) (d) (e) 

116-P10-0320R-SL 8.0-9.0 49 cave in (d) (d) (d) (d) (d) (e) 

116-P10-033AB -SL 0.0-1.0 50 (b) 2.1 1.10 2.3 0.80 0.58 0.09 

116-P10-033CD-SL 1.0-2.0 52 (b) 2.8 2.20 2.4 0.66 0.87 0.11 

** 	Background 30 cpm 
(a) New data 
(b) Data not taken 
(c) Includes background 
(d) Samples archived 
(e) Not calculated 



• 	 • 
Borehole Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 
(cpm)** 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16R207 (a) 
(L)  

[Truck Bay] 

(M)  
[Bld. 81] 

616R209 (a) 
(N)  

[Bld. 81] 

116- P10 - 028AB -SL 0.0-1.0 36 (b) 1.7 0.4 1.1 0.3 (b) 0.01 

116- P10-028CD-SL 1.0-2.0 76 (b) 6.6 0.93 1.4 1.1 1.2 0.13 

116-P10-028EF-SL 2.0-3.0 56 (b) 7.1 0.66 1.1 0.87 0.63 0.12 

116-P10-028GH-SL 3.0-4.0 51 (b) (d) (d) (d) (d) (d) (e) 

116-P10-0281J-SL 4.0-5.0 57 (b) (d) (d) (d) (d) (d) (e) 

116-P10-028KL-SL 5.0-6.0 51 (b) (d) (d) (d) (d) (d) (e) 

116-P10-028MN-SL 6.0-7.0 65 (b) (d) (d) (d) (d) (d) (e) 
116-P10-0280P-SL 7.0-8.0 48 (b) (d) (d) (d) (d) (d) (e) 

B16R208 (a)116-P10-021AB-SL 0.0-1.0 40 11,109 1.4 0.41 2.7 0.45 0.62 0.29 
116-P10-021CD -SL 1.0-2.0 55 13,036 3.4 0.9 1.3 0.65 0.32 0.05 
116-P10-021EF-SL 2.0-3.0 59 13,414 (d) (d) (d) (d) (d) (e) 

116-P10-021GH-SL 3.0-4.0 55 13,162 (d) (d) (d) (d) (d) (e) 
116-P10-0211J-SL 4.0-5.0 48 12,899 (d) (d) (d) (d) (d) (e) 

116-P10-021KL-SL 5.0-6.0 49 12,657 (d) (d) (d) (d) (d) (e) 

116-P10-021MN -St. 6.0-7.0 62 12,300 1.6 1.0 1.1 0.87 3.8 0.26 

116-P10-0210P-SL 7.0-8.0 - 	51 cave in (d) (d) (d) (d) (d) (e) 

116- P10- 020AB -SL 0.0-1.0 30 5,351 1.1 0.4 0.95 0.52 0.65 0.00 

116-P10-020CD-SL 1.0-2.0 58 12,903 (d) (d) (d) (d) (d) (e) 

116-P10-020EF-SL 2.0-3.0 54 13,218 (d) (d) (d) (d) (d) (e) 

116-P10-020GH-SL\  3.0-4.0 55 13,143 (d) (d) (d) (d) (d) (e) 

116-P10-020IJ - SL 4.0-5.0 52 13,416 (d) (d) (d) (d) (d) (e) 

116-P10-020KL-SL 5.0-6.0 124 17,652 4.5 0.80 1.6 0.74 1.1 0.09 
116-P10-020MN-S1 6.0-7.0 104 15,924 14.0 1.6 2.3 0.86 0.84 0.32 

116-P10-0200P-SL 7.0-8.0 67 • cave in 4.6 1.5 2.3 1.4 0.90 0.16 

116-P10-020QR-SL 8.0-9.0 54 cave in (d) (d) (d) (d) (d) (e) 

116-P10-020ST-SL 9.0-10.0 59 cave in (d) (d) (d) (d) (d) (e) 

** 	Background 30 cpm 
(a) New data 
(b) Data not taken 
(c) Includes background 
(d) Samples archived 
(e) Not calculated 



• 
Borehole Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) . 
(cpm)** 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCl/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16R210 (a) 
(0) 

[Bld. 81] 

(P) 

(0) 

116-P10-022AB-SL 0.0-1.0 . 	42 11,178 0.99 0.6 0.89 0.4 0.49 0.00 
116-P10-022CD-SL 1.0-2.0 46 12,193 1.9 0.85 1.7 0.52 0.11 0.04 
116-P10-022EF-SL 2.0-3.0 47 9,830 2.4 0.95 1.4 0.75 0.70 0.03 
116-P10-022GH-SL 3.0-4.0 51 13,155 2.4 1.1 1.3 0.68 1.1 0.03 
116-P10-0221J-SL 4.0-5.0 60 14,790 3.3 0.79 1.3 1.2 0.6 0.06 
116-P10-022KL-SL 5.0-6.0 72 17,675 23.5 1.3 1.3 0.84 0.81 0.47 
116-P10-022MN-SL 6.0-7.0 367 27,254 118.8 0.96 1.8 0.64 0.88 2.39 
116-P10-0220P-SL 7.0-8.0 217 cave in 148.9 1.5 2.1 1.1 1.3 3.03 

116-P10-0220R -SL 8.0-9.0 217 cave in 66.0 1.5 1.5 1.2 0.72 1.35 

REFUSAL 
• .. 

B16C204 (a)116-P10-010AB-SL 0.0-1.0 38 15,751 1.3 0.46 0.81 0.53 0.74 0.00 
116-P10-010CD-SL 1.0-2.0 46 17,176 1.3 0.87 1.4 0.81 0.53 0.01 

[Parking Lot1116-P10-010EF-SL 2.0-3.0 56 14,378 (d) (d) (d) (d) (d) (e) 
116-P10-010GH-SL 3.0-4.0 46 14,488 (d) (d) (d) (d) (d) (e) 
116-P10-010IJ-SL 4.0-5.0 60 12,639 (d) (d) (d) (d) (d) (e) 
116-P10-010KL-SL 5.0-6.0 53 13,832 (d) (d) (d) (d) (d) (e) 
116-P10-010MN-SL 6.0-7.0 60 13,629 1.5 1.9 1.6 1.7 3.3 0.29 
116-P10-0100P-SL 7.0-8.0 55 cave in (d) (d) (d) (d) (d) (e) 
116-P10-010QR-SL 8.0-9.0 60 cave in (d) (d) (d) (d) (d) (e) 
116-P10-011AB-SL 0.0-1.0 38 (b) 1.1 0.32 0.58 0.64 0.77 0.00 

B16R211 (a)116-P10-012AB-SL 0.0-1.0 64 11,615 1.0 0.69 0.61 0.56 0.56 0.00 
116-P10-012CD-SL 1.0-2.0 59 13,612 1.2 0.87 1.5 0.97 0.80 0.02 

[Parking Lot:116-P10-012EF-SL 2.0-3.0 63 13,835 (d) (d) (d) (d) (d) (e) 
116-P10-012GH-SL 3.0-4.0 65 14,061 (d) (d) (d) (d) (d) (e) 
116-P10-0121J-SL 4.0-5.0 68 15,163 4.7 1.4 1.3 1.1 2.7 0.29 
116-P10-012KL-SL 5.0-6.0 51 15,142 (d) (d) (d) (d) (d) (e) 
116-P10-012MN-SL 6.0-7.0 59 13,364 (d) (d) (d) (d) (d) (e) 
116-P10-0120P-SL 7.0-8.0 57 11,750 (d) (d) (d) (d) (d) (e) 
116-P10-012QR-SL 8.0-9.0 55 9,651 (d) (d) (d) (d) (d) (e) 

116-P10-012ST-SL 9.0-10.0 54 6,250 (d) (d) (d) (d) (d) (e) 
* * 	Background 30 cpm 
(a) New data 
(b) Data not taken 
(c) Includes background 
(d) Samples archived 
(e) Not calculated 



• 
Borehole Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 
(cpm)** 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16R212 (a) 
(R)  

[Bid. 82] 
' 

. 

B16C205 (a) 
(S)  

B16R213 (a) 
M[Bld. 82] 

B16R214 (a) 
(U)[Bld. 82] 

B16R215 (a) 
(V) 

116-P10-007AB-SL 0.0-1.0 52 12,482 14.9 3.5 3.7 0.62 1.1 0.78 

116-P10-007CD-SL 1.0-2.0 59 10,288 1.2 1.5 1.4 1.5 0.87 0.08 

116-P10-007EF-SL 2.0-3.0 33 12,936 (d) (d) (d) (d) (d) (e) 

116-P10-007GH-SL 3.0-4.0 54 14,531 (d) (d) (d) (d) (d) (e) 

116-P10-0071J -SL 4.0-5.0 60 14,654 (d) (d) (d) (d) (d) (e) 

116-P10-007KL-SL 5.0-6.0 51 cave in (d) (d) (d) (d) (d) (e) 	" 

116-P10-016AB-SL 0.0-1.0 44 9,513 2.2 0.64 1.5 0.56 0.78 0.06 

116-P10-016CD -SL 1.0-2.0 90 11,773 16 1.0 1.5 0.71 0.96 0.31 

[Parking Lot]116-P10-016EF-SL 2.0-3.0 87 12,927 6.3 1.2 1.2 1.1 1.1 0.11 

116-P10-016GH-SL 3.0-4.0 55 14,587 5.7 1.3 1.5 0.66 1.0 0.11 
116-P10-0161J-SL 4.0-5.0 90 13,571 (d) (d) (d) (d) (d) (e) 

116-P10-016KL-SL 5.0-6.0 45 13,910 (d) (d) (d) (d) (d) (e) 

116-P10-016MN-S1 6.0-7.0 49 cave in (d) (d) (d) (d) (d) (e) 

116-P10-008AB-SL 0.0-1.0 44 (b) 8.3 1.8 2.2 0.80 1.0 0.32 

116-P10-008CD-SL .1.0-2.0 181 (b) 62.7 6.2 4.7 0.73 1.1 1.59 

REFUSAL 

116-P10-009AB-SL 0.0-1.0 (b) (d) 36.4 3.9 5.9 0.93 1.2 1.67 

REFUSAL 

116-P10-014AB-SL 0.0-1.0 45 16,663 3.1 0.85 1.9 0.42 0.68 0.16 

116-P10-014CD-SL 1.0-2.0 64 14,821 8.5 0.84 1.9 0.78 0.52 0.19 

[Parking Lot]116-P10-014EF-SL 2.0-3.0 51 13,410 (d) (d) (d) (d) (d) (e) 

116-P10-014GH-SL 3.0-40 (b) 12,081 (d) (d) (d) (d) (d) (e) 
116-P10-0141J-SL 4.0-5.0 66 cave in (d) (d) (d) (d) (d) (e) 

116-P10-014KL-SL 5.0-6.0 59 cave in (d) (d) (d) (d) (d) (e) 

** 	Background 30 cpm 
(a) New data 
(b) Data not taken 
(c) Includes background 
(d) Samples archived 
(e) Not calculated 



• • 
Borehole Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 
(cpm)** 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16R216 (a) 
(W)  

[Parking Lot 

B16R217 (a) 
(X)  

B16R218 (a) 
(Y)  

116-P10-018AB-SL 0.0-1.0 73 12,800 5.8 1.3 2.0 0.67 0.55 0.23 
116-P10-018CD-SL 1.0-2.0 90 13,776 1 	19.1 0.82 1.5 0.76 0.95 0.37 
116-P10-018EF-SL 2.0-3.0 102 16,170 , 	26.8 0.98 1.3 0.97 0.96 0.51 
116-P10-018GH-SL 3.0-4.0 104 15,358 • 1'6.8 1.2 1.2 1.3 0.73 0.35 
116-P10-0181J-SL 4.0-5.0 84 ' 	15,062 10.1 1.1 1.5 1.3 0.69 0.21 
116-P10-018KL-SL 5.0-6.0 63 cave in 1.9 1.3 1.7 1.3 1.7 0.09 
116-P10-018MN-SL 6.0-7.0 57 cave in (d) (d) (d) (d) (d) (e) 
116-P10-0180P-SL 7.0-8.0 56 cave in (d) (d) (d) (d) (d) (e) 

116-P10-023AB -SL 0.0-1.0 43 13,563 2.6 1.2 2.1 0.74 0.86 0.19 
116-.13 10 -023CD-SL 1.0-2.0 55 14,070 1.5 0.89 1.3 0.97 1.2 0.02 
116-P10-023EF-SL 2.0-3.0 56 14,673 (d) (d) (d) (d) (d) (e) 
116-P10-023GH-SL 3.0-4.0 67 14,548 1.4 0.93 1.9 1.0 0.58 0.05 
116-P10-0231J-SL 4.0-5.0 58 14,017 (d) (d) (d) (d) (d) (e) 
116-P10-023KL-SL 5.0-6.0 64 14,941 (d) (d) (d) (d) (d) (e) 
116-P10-023MN-SL, 6.0-7.0 48 13,977 (d) (d) (d) (d) (d) (e) 
116-P10-0230P-SL 7.0-8.0 48 12,920 (d) (d) (d) (d) (d) (e) 

116-P10-024AB-SL 0.0-1.0 27 7,939 1.3 0.46 0.80 0.59 0.77 0.00 
116-P10-024CD-SL 1.0-2.0 50 12,157 2.7 2.0 2.2 1.0 0.90 0.09 
116-P10-024EF-SL 2.0-3.0 28 12,541 (d) (d) (d) (d) (d) (e) 
116-P10-024GH-SL 3.0-4.0 37 11,399 (d) (d) (d) (d) (d) (e) 
116-P10-0241J-SL 4.0-5.0 45 10,453 (d) (d) (d) (d) (d) (e) 
116-P10-024KL-SL 5.0-6.0 63 14,442 4.2 1.7 2.3 1.4 0.82 0.16 
116-15 10-024MN-SL 6.0-7.0 56 14,003 (d) (d) (d) (d) (d) (e) 
116-P10-0240P-SL 7.0-8.0 55 14,479 (d) (d) (d) (d) (d) (e) 
116-P10-027ST-SL 9.0-10.0 . 	48 12,417 (d) (d) (d) (d) (d) (e) 
116-P10-027UV-SL 10.0-11.0 57 12,910 (d) (d) (d) (d) (d) (e) 
116-P10-027WX-SL11.0-12.0 49 12,865 (d) (d) (d) (d) (d) (e) 

** 	Background 30 cpm 
(a) New data 
(b) Data not taken 
(c) Includes background 
(d) Samples archived 
(e) Not calculated 



• 	• 	S. 

Borehole Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 
(cpm)** 

Down Hole 
Gamma 
Loging 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16R219 (a) 
(Z) 

B16R222 (a) 
(AA) 

[load. dock] 

B16R221 (a) 
(BB) 

[Utility hole] 

B16R220 (a) 
(CC) 

[Utility hole] 

116-P10-027AB-SL 0.0-1.0 44 15,590 4.9 5.4 3.1 1.8 1.7 1.14 

116-P10-027CD -SL 1.0-2.0 75 18,609 3.5 2.8 3.1 1.1 0.80 0.43 

116-P10-027EF-SL 2.0-3.0 41 12,627 (d) (d) (d) (d) (d)  (e)  

116-P10-027GH-SL 3.0-4.0 61 13,063 (d) (d) (d) (d) (d) (e) 

116- P10 -027IJ -SL. 4.0-5.0 46 13,866 3.0 3.7 3.6 1.3 1.4 0.25 

116-P10 -027KL-SL 5.0-6.0 46 13,736 1.5 1.3 1.6 0.87 0.62 0.03 

116-P10-027MN-SL 6.0-7.0 49 12,297 (d) (d) (d) (d) (d) (e) 

116-P10-0270P-SL 7.0-8.0 51 12,257 (d) 
(d) 

(d) 
(d) 

(d) 
(d) 

(d) 
(d) 

(d) 
(d) 

(e)  
(e) 116- P10-027QR -SL 8.0-9.0 50 11,736 

116 -P10-027ST-SL 9.0-10.0 48 12,417 (d) (d) (d) (d) (d) (e) 

116- P10-027UV-SL 10.0-11.0 57 12,910 (d) (d) (d) (d) (d) (e) 

116 -P10-027WX-S111.0-12.0 49 12,865 (d) (d) (d) (d) (d) (e) 

116-P10 -030AB -SL  .0.0-1.0 59 14,066 1.2 0.45 1.1 0.67 0.94 0.00 

116- P10-030CD -SL  1.0-2.0 74 28,339 16.4 4.4 5.8 1.6 1.7 0.65 

116-P10- 030EF -SL  2.0-3.0 47 18,591 (d) (d) (d) (d) (d) (e) 

116- P10-030GH-SL 3.0-4.0 43 14,149 (d) (d) (d) (d) (d) (e) 

116- P10 -025AB -SL 0.0-1.0 44 (b) 0.81 0.81 1.2 0.70 1.0 0.00 

116- P10 -025CD -SL  1.0-2.0 43 (b) 0.64 0.74 0.86 1.1 1.4 0.03 

116-P10 -025EF -SL 2.0-3.0 41 (b) 1.1 1.3 1.6 1.0 0.67 0.02 

116 -P10-025GH -SL\  3.0-4.0 50 (b) 0.84 1.5 1.3 1.0 0.81 0.04 

116-P10 -0251J -SL 4.0-5.0 71 (b) 1.4 1.1 1.5 0.33 0.73 0.07 

116-P10-025KL-SL 5.0-6.0 53 (b) 0.95 1.6 1.1 1.4 0.82 0.07 

116-P10-025MN-SL 6.0-7.0 58 (b) (d) (d) (d) (d) (d) (e) 

116-P10-02501?-SL 7.0-8.0 58 (b) (d) (d) (d) (d) (d) (e) 

116- P10 -013AB -SL 0.0-1.0 64 (b) 1.3 0.59 0.85 0.47 0.62 0.00 

116-P10 -013CD -SL 1.0-2.0 65 (b) 0.76 0.94 1.3 0.75 0.92 0.00 

116-P10-013EF-SL 2.0-3.0 47 (b) 2.5 0.87 1.8 0.55 0.94 0.06 

116 -P10-013GH -SL 3.0-4.0 56 (b) 1.2 0.76 1.1 0.79 1.0 0.00 

116-P10-0131J-SL 4.0-5.0 62 (b) 3.3 1.5 1.1 0.73 0.73 0.04 

116-P10-013KL-SL 5.0-6.0 63 (b) 16.0 1.1 1.4 1.1 0.70 0.31 

(a)  
(b)  
(c)  
(d)  
(e)  

New data 
Data not taken 
Includes background 
Samples archived 
Not calculated 

** Background 30 cpm 



• 	• 	• 
Borehole Sample ID 

Depth 

(Feet) 

Sample 
Screening 
(Gamma) 
(cpm)** 

Field 
Radioactivity 

(Gamma) 
(cpm) 

Uranium 
238 

(pCi/g) 
(c) 

Radium 
226 

(pCi/g) 
(c) 

Thorium 
230 

(pCi/g) 
(c) 

Thorium 
232 

(pCi/g) 
(c) 

Radium 
228 

(pCi/g) 
(c) 

Sum of Ratios 
[Background 
Subtracted] 

B16R223 (a) 
(DD) 

B16R224 (a) 
(EE) 

[load. dock] 
(FF) 

[BLD 82] 

B16W04S 
Groundwate r  

Well 

Roof Bld 80 

Roof Bld 82 

116-P10-029AB-SL 0.0-1.0 68 13,445 8.7 0.06 1.1 0.47 0.46 0.15 
116-P10-029CD -SL 1.0-2.0 47 13,945 1.9 1.7 2.0 1.1 1.1 0.07 

[replaces U]116-P10-029EF-SL 2.0-3.0 62 14,851 0.88 0.98 0.99 0.83 1.1 0.01 
116-P10-029GH-SL 3.0-4.0 61 15,249 (d) (d) (d) (d) (c) (e) 
116-P10-0291J-SL 4.0-5.0 43 15,577 (d) (d) (d) (d) (d)  (e)  
116-P10-029KL-SL 5.0-6.0 44 15,212 (d) (d) (d) (d) (0 (e) 

116-P10-035AA-SL 0.0-0.5 85  
70 

(b) 
(b) 

7.7 
2.6 

1.7  
1.4 

2.6  
1.4 

0.56 
0.84 

0.71  
0.62 

0.39  
0.04 116-P10-035BB-SL 0.5-1.0 

. 
116-P10-036E-SL 2.0-2.5 175 (b) 90.7 3.8 5.4 1.7 0.92 2.75 
116-P10-036F-SL 2.5-3.0 53 (b) 6.1 2.3 1.9 1.3 1.2 0.21 
116-P10-036G-SL 3.0-3.5 178 (b) 53.8 2.2 2.9 0.86 1.6 1.27 
116-P10-036H-SL 3.5-4.0 59 (b) 11.9 2.9 4.8 1.4 1.5 0.55 

116-P10-0361-SL 4.0-4.5 54 (b) 2.2 1.9 1.6 0.95 1.3 0.18 
116-P10-036J-SL 4.5-5.0 56 (b) 1.8 2.0 1.3 1.1 0.88 0.09 

116-P10-036K-SL 5.0-5.5 77 (b) 1.1 1.2 1.8 0.96 0.64 0.03 
116-P10-036L-SL 5.5-6.0 56 (b) L 	1.6 1.8 1.3 1.1 1.2 0.15 

116-P10-001-GW 	  	0.29 pCi/L 0.24 pCi/L 0.36 pCi/L 0.36 pCi/L 	 

116-P10-001-RF 	 13.8 0.19 1.6 0.37 0.47 

116-P10-002-RF 	 10.7 2.0 2.9 0.69 0.87 

	 St. Louis Background 	 1.1 0.9 1.3 1.0 1.0 

* * 	Background 30 cpm 
(a) New data 
(b) Data not taken 
(c) Includes background 
(d) Samples archived 
(e) Not calculated 
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Icall For Plant 10 St. Louts Downtown Slte 

■ 	  

Analyte  Units 

Borehole F 
Depth One Foot 

Soil Sample 
(001AA) 

Borehole D 
Depth One Foot 

Soil Sample 
(002AB) 

Borehole P 
Depth One Foot 

Soil Sample 

(010AB) 

Borehole S 
Depth One Foot 

Soil Sample 
(016A8) 

Borehole G 
Depth One Foot 

Soil Sample 
(019AB) 

Borehole K 
Depth One Foot 

Soil Sample 

(032AB) 

Exir. Organic Halides  mg/kg 100 	U 100 	U 20 	U 20 	U 20 	U 20 	U 

Sulfide, Reactive  mg/kg 0.5 	UJ 2.5 	UJ 0.5 	UJ 0.5 	UJ 0.5 	UJ 0.5 	UJ 

Corrosivily by pH pH unit ' 	8.3 7.4 8.5 9 10 8.4 

Cyanide. Reactive mg/kg 0.25 	UJ 0.25 	UJ 0.25 	UJ 0.25 	UJ 0.25 	UJ 0.25 	UJ 

TCLP Results 
Selenium ug/L 44.4 	U 44.4 	U 65.5 	U 65.5 	U 65.5 	U 66.2 

Lead ug/L 57,9 38.9 24.9 	U 255 24.9 	U 44.3 	UJ 

Chromium ugh L 2.9 	U 2.9 	U 5.6 	U 5.6 	U 5.6 	U 2.9 	UJ 

Copper ug/L 9.3 	U 9.3 	U 5 23.9 6.5 13.4 	U 

Zinc ug/L 127 517 225 164 718 1810 	J 

Barium ug/L 309 336 459 538 476 1140 

Arsenic ug/L " 	 25.5 	U 25.5 	U 53 	U 53 	U 61 25.5 	UJ 

Silver ug/L 2.5 	U 2.5 	U 3.8 	U 3.8 	U 3.8 	U 2.5 	R 

Cadmium ug/L 5.8 3.5 	U 4.9 	U 4.9 	U 5.8 10.9 	J 

Mercury ug/L 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

2,4-D ug/L 10 	U 10 	U 10 	U 10 	U 10 	U 10 	U 

2,4,5-T ug/L 5 	U 5 	U 5 	U 5 	U 5 	U 5 	U 

2.4.5-TP ug/L 5 	U 5 	U 5 	U 5 	U 5 	U 5 	U 

Benzene mg/I. 0.05 	U 0.05 	U 0.05 	U 0.05 	U 0.05 	U 0.05 	U 

2- Butanone mg/I. 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

Carbon Tetrachloride mg/I. 0.05 	U 0.05 	U 0.05 	U 0.05 	U • 0.05 	U 0.05 	U 

Chlorobenzene mg/L 0.05 	U 0.05 	U 0.05 	U 0.05 	U 0.05 	U 0.05 	U 

Chloroform mg/L 0.05 	U 0.01 	J 0.05 	U 0.05 	U 0.05 	U 0.05 	U 

1,2 - Dichlorelhane mg/I. 0.05 	U 0.05 	U 0.05 	U 0.05 • 	U 0.05 	U 0.05 	U 

1,1- Dichlorethene mg/I. 0.05 	U 0.05 	U 0.05 	U 0.05 	U 0.05 	U 0.05 	U 

Tetrachloroethene mg/I. 0.05 	U 0.05 	U 0.05 	U 0.05 	U 0.05 	U 0.05 	U 

Trichlorethene mg/I. 0.05 	U 0.023 	J 0.05 	U 0.05 	U 0.05 	U 0.05 	U 

Vinyl Chloride mg/I. 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

1.4 - Dichlorobenzene mg/L 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

2.4 - DiniIrotoluene mg/I. 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

Hexachlorobenzene mg/I. 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

Hexachlorobutadiene mg/L 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

Hexachloroethane mg/L 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	. 	U 0.1 	U 

2- Methylphenol mg/L 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

3-, 4- Methylphenol mg/I. 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

Nitrobenzene mg/I. • 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

Pentachtorophenol mg/I. 0.5 	U 0.5 	U 0.5 	U 0.5 	U 0.5 	U 0.5 	U 

Pyridine mg/I. 0.1 	UJ 0.1 	UJ 0.1 	UJ 0.1 	UJ 0.1 	UJ 0.1 	UJ 

2,4,5- Trichlorophenol mg/I. 0.5 	U 0.5 	U 0.5 	U 0.5 	U 0.5 	U 0.5 	U 

2,4,6- Trichlorophenol mg/I. 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 0.1 	U 

gamma -BHC ug/L 0.1 	U 0.12 	U 0.1 	U 0.1 	U 0.1 	U 0.12 	U 

alpha -Chlordane ug/L 0.1 	U 0.12 	U 0.1 	U 0.1 	U 0.1 	U 0.12 	U 

gamma-Chlordane ug/L 0.1 	U 0.12 	U 0.1 	U 0.1 	U 0.1 	U 0.12 	U 

Enchin ug/L 0.2 	U 0.25 	U 0.2 	U 0.2 	U 0.2 	U 0.24 	U 

Heptachlor ug/L 0.1 	U 0.12 	U 0.1 	U 0.1 	U 0.1 	U 0.12 	U 

Heptachlor Epoxide ug/L  
ug/L 

0.1 	U 

1 	U 

	

0.12 	U  

	

1.2 	U 
0.1 	U 

1 	U 

0.1 	U 

1 	U 

0.1 	U  

1 	U 

	

0.12 	U 

	

1.2 	U Mothoxychlor 
Toxaphene • ug/L 2 	U 2.5 	U 2 	U 2 	U 2 	U  2.4 	U 

U Analyte was analyzed for but not detected. 

UJ Analyte was analyzed for but not detected, but must be estimated due to quality control considerations. 

R 	Oualily control evaluation indicates that the data are not usable. 
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SAINT LOUIS DOWNTOWN SITE 
POST-REMEDIAL ACTION SURVEY PLAN 

PURPOSE 

The purpose of this plan is to describe the methodologies that the Formerly Utilized Sites 
Remedial Action Program (FUSRAP) will use for radiological surveys, sampling, and 
analysis to document the final condition of the St. Louis Downtown Site (SLDS) Plant 10 
Area (city block 1201) as free of radioactive contamination above the release standards of the 
Department of Energy (DOE) Order 5400.5 (reference 1). Nothing herein is intended to 
compromise the Independent Verification Contractor's (IVC) independence; the purpose is to 
document the Prime Management Contractor's (PMC's) plans to conduct post-remedial action 
surveying/sampling and our understanding of how we will coordinate with the TI/C. 
Specifically, the Plant 10 area of the Mallincicrodt Chemical Works will be addressed in this 
plan. This plan addresses the DOE protocol for verification and certification of sites under 
FUSRAP (reference 2). 

Bechtel National, Inc. (BNI) will be the FUSRAP PMC, and the Oak Ridge Institute for 
Science and Education (ORISE) will act as the IVC. 

BACKGROUND 

The source of contamination of the Saint Louis Downtown Site was residue from the 
processing of uranium bearing ores. 

RESIDUAL CONTAMINATION GUIDELINES 

At SLDS, uranium is the controlling radionuclide. The applicable residual contamination 
guidelines are as follow (see reference 1): 

Radionuclide' 	Soil Concentration Above Background'  
Radium-226 	5 pCi/g averaged over the first 15 cm of soil below the surface; 15 
Thorium-230 	pCi/g when averaged over any 15-cm-thick soil layer below the surface 
Thorium-232 	layer. 

Uranium-238 	50 pCi/g averaged over any 15-cm-thick soil layer. 

a 	Radium and thorium guidelines are from Reference 1. The uranium guideline is site 
specific 

These guidelines take into account ingrowth of radium-226 from thorium-230 and of 
radium-228 from thorium-232, and assume secular equilibrium. If either thorium-230 
and radium-226 or thorium-232 and radium-228 are both present, not in secular • 



equilibrium, the guidelines apply to the higher concentration. If other mixtures of 
radionuclides occur, the sum of the ratios of the soil concentration of each 
radionuclide to the allowable limit for that radionuclide will not exceed 1.00. 

The residual contamination guidelines for fixed and removable radioactive contamination 
(dpm/100 cm2) are as follow: 

Alpha Beta 
Removable: 1000 1000 

Fixed: (average) 5000 5000 
(maximum) 15000 15000 

DECONTAMINATION ACTIVITIES 

The St. Louis Downtown Site Plant 10 is the designated area addressed in this plan. 

All areas of contamination are limited to soil and below grade structures. The site owner will 
demolish existing above grade structures in Plant 10 prior to the start of remedial action. 
Contaminated structures such as culverts, concrete elements, and underground utilities may 
be encountered during excavation of the designated areas. 

Real Estate Instruments shall be in place for the remedial action. 

At a minimum, remediation of the site will consist of excavation of soil exceeding the site 
specific criteria and decontamination of below grade structures exceeding the DOE guidelines 
for fixed and transferable radioactive contamination. 

Post-remedial action surveys and sampling will focus on confirming that soil and structures 
buried within the soil which remain after remedial action, do not contain radioactive 
contamination at concentrations exceeding applicable guidelines. To the extent necessary, 
equipment used during the decontamination activity will be cleaned and surveyed according 
to ThermoAnalytical (TMA) procedure 2C.1 "Release of Equipment and Materials" 
(reference 4A). prior to release. 

Areas where remediation activities will be conducted will include, but not be limited to, 
those identified in the site characterization report (reference 3) and the following design 
drawings: 116-1)D433-001 and 116-DD433-0O2. 

The design drawings (see above) delineate those general areas that will be excavated. Those 
areas of radioactive contamination include areas beneath Building 81, Building 82, and the 
Loading Dock area near Building 82. The remedial action will be limited to areas within the 
fenced Mallinckrodt Plant 10 property. 
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• 	POST-REMEDIATION SURVEYS AND SAMPLING 

Following remediation, the FUSRAP Radiological Support Subcontractor (TMA) will 
perform post-remedial action surveys and sampling to determine the completeness of the 
removal action and to document that the site now complies with the applicable criteria and 
can be released for use without radiological restrictions. 

Survey Equipment 

The recommended equipment for use by FUSRAP for boundary delineation includes: 

• Field Instrument for Detection of Low Energy Radiation (FIDLER) 
(calibration source: Am-241) 

• Gamma Scintillation Detector (Eberline SPA-3 or equivalent), or low range/high 
range HP-270 or equivalent 
(calibration source: Cs-137) 

The recommended equipment for use by FUSRAP for Post-RA Surveys includes: 

• Gamma Scintillation Detector (Eberline SPA-3 or equivalent), or low range/high 
range HP-270 or equivalent • 	(calibration source: Cs-137) 

• Reuter-Stokes Pressurized Ion Chamber (PIC) 
(calibrated by manufacturer) 

The recommended equipment for use by FUSRAP for release of equipment and materials 
from the site includes: 

• Alpha Scintillation detector (Eberline AC-3 or equivalent) 
(calibration source: Th-230) 

• Beta/Gamma Pancake GM detector (7 mg/cm' mylar shielded (Eberline HP-210 or 
equivalent) 
(calibration sources: Sr-90, Y-90) 

• Alpha Scintillation Counter (Eberline SAC-4 or equivalent) 
(calibration source: Th-230) 

The same type calibration sources ( i.e., same radionuclide) and methods for instrument 
calibration will be used by Bechtel and ORISE to insure compatibility and reproducibility of 
survey results. 

• 



• 
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Background Measurements 

Prior to performing post-remedial action surveys, TMA will obtain site-specific instrument 
background measurements from three remote background locations in the general vicinity of 
the site (0.5 to 3 miles) according to TMA procedure 3C.2 (reference 4B). The location for 
background measurements will be selected by Bechtel and TMA, and background 
measurements will be made at each location by TMA and ORISE. TMA and ORISE will 
utilize background concentrations for radionuclides in soil that were established for the St. 
Louis area and reported in the Radiological Characterization Report for FUSRAP Properties 
in the St. Louis, Missouri, Area, August 1990. 

Surveys 

After completion of excavation of the contaminated soils, TMA shall conduct post-remedial 
action surveys to verify satisfactory decontamination of the area. A survey grid shall be 
established at the site, conforming to the specifications in TMA procedure 3B.1 (reference 
4C) and the "Instruction Guide for Post-Remediation Radiological Survey of Soil" (191-IG-
032, reference 5), and surveys shall be conducted in each square of a suggested 10 m by 10 
m grid (100 rn2). When deviating from the 10 m by 10 m grid (due to small irregularities in 
area of contamination), total area shall not exceed 100 m 2 . 

After all visible loose dirt has been removed, structures (utility poles, culverts, etc.) formerly 
in the contaminated area will be surveyed for release. 

TMA will measure external gamma radiation exposure at a height of 1 m in the center of 
each 10m by 10m grid as required by 191-IG-032 (reference 5) using methods in accordance 
with TMA procedure 3B.3 (reference 4D). 

Uncontaminated soils which have been excavated will be stockpiled, surveyed, and sampled 
to confirm that they are uncontaminated. 

Soil Sampling 

TMA shall also collect post-remedial action soil samples to verify satisfactory remediation of 
the area. Samples shall be collected from an approximately 100 m 2  grid (suggested 10m by 
10m) as directed in 191-IG-032, and TMA procedure 4A.1 (references 5 and 4G). 

Point Sources ("Hot Spots") will be taken into account by using the averaging criteria 
contained in "A Manual for Implementing Residual Radioactive Material Guidelines" 
(reference 13) and DOE Order 5400.5, Chapter IV, Section 4. Where appropriate, a "hybrid 
grid" (made up of portions of one or more site grids) will be implimented to bound and 
assign the area (in square meters) to each "hot spot" in question. 

• 	4 



Based on current estimates of anticipated areas of excavation, a minimum of 40 composite 
samples will be collected. Composite samples will be collected by taking individual samples 
(25 per 100 m2 , Figure 1) from each sample grid and compositing these individual samples 
into one composite sample for that grid. ORISE may collect splits concurrently. 

• 

• 

Samples from each grid square shall be collected using properly decontaminated sampling 
equipment (reference 6). 

TMA samples shall be handled using the sample custody and labeling methodology described 
for sediment samples in the "Instruction Guide for Surface Water and Sediment Sampling 
Activities" 191-IG-028 (reference 7) and the sample surveying, packaging, and shipping 
methodology in PI R4.7 "How to Ship Samples from a FUSRAP Site" (reference 8). 

If available, the mobile gamma spectroscopy system will be used to analyze all samples; 5% 
of the samples will be shipped to the TMA laboratory in Oak Ridge, TN, for analysis by 
gamma spectroscopy (7 day turn around for uranium 238) and alpha spectroscopy (3 day turn 
around for isotopic uranium, isotopic thorium, and radium-226). Alternatively, samples shall 
be shipped to the TMA laboratory in Oak Ridge, TN prepared and analyzed using alpha 
spectroscopy (Isotopic U, Isotopic Th, and Ra-226). A three day turn around time shall be 
requested. 

Soil Sampling From Excavation Face 

Figures 2 and 3 contain general guidance for soil sampling from the excavation face. In 
areas where the face of the excavation under the sidewalk or other structure is vertical and 
where contamination extends to the Plant 10 boundary, take one sample per grid (biased to 
areas associated with increased instrument count rates if present) from the uppermost portion 
of the material (soil) immediately below any gravel base material (see Figure 2). 

In areas where the face of excavation adjacent to the sidewalk or other structure is sloped, 
material must be removed in order to create a vertical face (see Figure 3) and then the 
sample should be collected in the same manner as above. 

All material removed from the sloped face should be treated as contaminated material 
(bagged or placed in a bucket and ultimately placed into a container for disposal). 

These samples should not be composites. All samples should be obtained from most probable 
areas of contamination. If survey instruments do not indicate count rates above background, 
the samples should be obtained from areas adjacent to excavated areas where activity, 
significantly above background, was known to exist prior to excavation. 

Contamination along the western boundary of Plant 10 (CB 1201) will be left in-situ if it 
extends beyond the Mallinckrodt property line (under the sidewalk) along Broadway. Since 

• 



• • 

• • 

• 

• •  

10 in 

10 m 

• Sample Locations 

FIGURE 1: Survey Grid - 10 m x 10 m 

• 



SIDEWALK 

VERTICAL FACE EXCAVATION 

FIGURE 2 

SIDEWALK 

SLOPED FACE 
EXCAVATION 

FIGURE 3 

• 

• 
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all of the above-guideline contamination on the Mallincicrodt property will have been 

• 
removed, the property (Plant 10) will be releasable. 

Safety and Health 

Safety and health risks associated with tasks described herein have been identified and 
addressed by the Health and Safety Plan for the St. Louis Site. 

The work will be performed under a Hazardous Work Permit specific to the survey activities 
as well as any permits required by Mallincicrodt (Hot Work Permit, site specific training, 
etc.). 

Ouality Assurance/Quality Control 

QA/QC field duplicate samples and measurements shall be collected at a frequency of one 
additional sample/measurement for each 20 collected. 

Rinse blanks from decontaminated sampling equipment shall be collected at the rate of one 
rinse per day of sampling. Rinse blanks shall be collected according to the recommendations 
in 191-IG-028 (reference 7). 

Data Quality Objectives 

• 
The detection limit for total thorium by alpha spectroscopy shall be less than 2 pCi/g (half 
criterion) and the detection limits for thorium-230 and thorium-232 shall each be less than 1 
pCi/g. Quality indicator goals shall be as follows: Precision, + 2 sigma; completeness, 
100%; Accuracy, + 25%). QA/QC samples are discussed in the previous section. 

BECHTEL/ORISE COORDINATION 

Bechtel is the contractor responsible for completing the remedial action. To define the areas 
for remediation, Bechtel used data collected by ORNL during designation, as well as 
supplemental information obtained by Bechtel as part of pre-RA planning and scoping 
activities. 

Bechtel will have responsibility for excavation of contaminated soil. Upon completion of 
these activities Radiological Site Support (RSS) will perform post-RA survey, then ORISE 
will commence verification of the remediation of the property. The result of this walkover 
survey shall be used to determine whether there are areas requiring additional remediation. 
This survey is expected to include all areas previously identified as being contaminated on 
the designated properties. Bechtel will assist ORISE in this survey by interfacing with the 
property owner in advance to secure approval for property access. 

• 	8 



• Bechtel will initiate remediation concurrent with ORISE verification activities, to the extent 
that remediation does not interfere with verification. Bechtel will provide ORISE access to 
remediation results as they become available. The Bechtel Site Superintendent will notify 
ORISE when remediation of an area is complete, and ORISE will perform independent 
verification surveys of the area. ORISE may collect soil sample splits concurrent with 
Bechtel sampling efforts. 

Measurements taken by Bechtel and ORISE at identical locations should agree within the 95 
percent confidence interval for the analytical methods used (reference 2). For consistency 
and ease of data comparison, Bechtel and ORISE shall utilize the same type of calibration 
techniques, calibration sources, and survey techniques in conducting the surveys. Bechtel and 
ORISE shall utilize the previously established SLDS survey grid across the decontaminated 
areas and shall conduct their surveys referring to that grid. 

Once it has been established that the site meets criteria for future use with out radiological 
restrictions as determined by direct measurements and analytical results, Bechtel will proceed 
(at risk) to restore the site to the condition agreed upon by the property owner(s). 

Bechtel will provide final verified sample results to ORISE as soon as they are available. 
Bechtel will prepare a post-remedial action report (PRAR) for DOE review (copy to ORISE) 
within 3 months following demobilization. The Certification Docket will be completed after 
the completion of remediation of the St. Louis Site. 
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I 

W. Alexander Williams, PhD 
Designation and Certification Manager 
EM-421 
U.S. Department of Energy 
Cloverleaf Building 
Washington, DC 20585-0002 

SUBJECT: PRELIMINARY REPORT FOR THE VERIFICATION SURVEY OF THE PLANT 10 AREA 
AT THE ST. LOUIS DOWNTOWN SITE, MALLINCICRODT SPECIALTY CHEMICAL 
COMPANY, ST. LOUIS, MISSOURI 

Dear Dr. Williams: 

The Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute for Science and 
Education (ORISE) performed independent verification surveys of the Plant 10 area at the St. Louis Downtown Site 
(SLDS), St. Louis, Missouri on four separate occasions during the period of August 17 through October 12, 1995. 
These surveys were conducted in accordance with the site-specific survey plan dated August 3, 1995. Verification 
survey procedures included beta and gamma surface scans, direct and removable surface activity measurements, soil 
sampling, borehole sampling, and exposure rate measurements. 

Plant 10 as well as other areas of the facility, had become contaminated as a result of uranium processing which 
involved the refining of U 308  (uranium oxide) feed and pitchblende from 1942 to 1957 under contract to the 
Manhattan Engineer District (MED) and the Atomic Energy Commission (AEC), predecessor organizations to the U.S. 
Department of Energy (DOE). As a result of the contamination, SLDS was designated in the DOE's Formerly Utilized 
Sites Remedial Action Program (FUSRAP). FUSRAP was created in 1974 to identify and eliminate residual 
radioactive contamination that exceeds today's guidelines from sites utilized during the early years of the Nation's 
atomic energy program. Bechtel National, Inc. (BNI) is the project management contractor for FUSRAP. In support 
of Mallinckrodt's plans to construct new facilities within Plant 10, BNI remediated the contaminated soils from within 
the area in order to permit release to unrestricted use. 

The preliminary results of the verification survey may be summarized as follows. Surface scans and direct 
measurements of exposed concrete surfaces did not detect any areas of elevated activity. Surface activity levels ranged 
from less than 770 to 2,700 dpm/100 cm 2. The DOE guidelines for uranium surface contamination are 5,000 a 
dprn/100 cm 2, averaged over 1 m 2  and 15,000 a dpm/100 cm2, maximum in a 100 cm2  area. Removable activity levels 
were less than 12 dpm/100 cm 2  and 16 dptn/100 cm2  for gross alpha and beta, respectively, which are below the 
removable activity guideline of 1,000 a dpm/100 cm2. Exposure rates ranged from 4 to 15 pR/h, with a background 
of 9 pR/h. All exposure rates were within the DOE's guideline of 20 tiR/h above background. 

Surface scans of the excavated soil areas of Plant 10 identified 18 areas of elevated direct gamma radiation. Direct 
gamma radiation levels were elevated at a number of these locations to the extent that BNI performed additional 
remediation. For those areas of elevated direct radiation (hot spots) where BNI did not perform additional remediation, 
ESSAP collected soil samples from each of the 100 m 2  grid blocks. Within each selected grid block, soil samples were 
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collected from each hot spot and/or from four to five systematic locations. Additional soil samples were also collected 
from areas immediately adjacent to several hot spots in order to bound the areal extent of any residual contamination. 
When necessary, other bounding samples collected by BNI were requested for confirmatory analysis. ESSAP also 
requested post-remedial action soil samples collected by BNI from areas that were backfilled prior to final verification. 

Soil samples were analyzed by solid state gamma spectrometry and the spectra were reviewed for U-238, Th-232, 
Th-230, and Ra-226 as well as any other identifiable photopeaks. Residual radionuclide concentrations in individual 
final verification samples were as follows: U-238, 0.8 to 75.1 pCi/g; Th-232, 0.2 to 1.5 pCi/g; Th-230, less than 12.9 
to 25.9 pCi/g; and Ra-226, 0.3 to 11.5 pCi/g. 

These results were compared with the residual soil concentration guidelines which represent the allowable residual 
concentration levels averaged over a 100 in 2  area. The guidelines for each radionuclide of concern are: 

Radionuclide 	 Soil Concentration Above Background 

Th-230, Th-232, and Ra-226 
	

5 pCi/g averaged over the first 15 cm of soil below the 
surface; 15 pCi/g, averaged over 15 cm thick layers of soil 
greater than 15 cm below the surface 

U-238 	 50 pCi/g 

Ten grid blocks contained individual samples with residual U-238 in excess of 50 pCi/g. The 100 m 2  average U-238 
concentrations for these grid blocks ranged from 18.1 to 34.7 pCi/g. Because the excavation depth was greater than 
15 cm, the subsurface guidelines are applicable for Th-230, Th-232, and Ra-226. One sample had residual Th-230 
activity in excess of the 15 pCi/g subsurface guideline. The 100 m 2  average was less than 9.5 pCi/g of Th-230. All 
verification soil samples therefore satisfied both the hot spot criteria and the 100 cm 2  average activity subsurface 
guideline for each radionuclide with the following exception: the excavation wall along the west boundary of the site 
(Broadway St.) has residual contamination in excess of 50 pCi/g U-238, but could not be remediated without affecting 
the structural integrity of the road bed. 

A draft report detailing the survey activities, findings, and results will be prepared and submitted for DOE's review 
and comment following the issuance of BNI's post-remedial action report. If you have any comments or questions, 
please call me at (423) 576-5073 or W. L. (Jack) Beck at (423) 576-5031. 

Sincerely, 

0-4  

Timothy J. Vitkus 
Environmental Project Leader 
Environmental Survey and 
Site Assessment Program 

TJV:tsf 

cc: 	J. Wagoner, DOE/HQ-EM 
D. Adler, DOE/ORO 
G. Palau, BNI 
W. Beck, ORISE/ESSAP 
File/382 
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Sheet1 	
- 

TA a C I 
25 PLUG COMPOSITE SOIL SAMPLE 

RESULTS FOR S.L.D.S. 	WBS # 116 
._ 	. 	..•'_. 	 .. . 	.,.. 	. 

GRID # SAMPLE ID # 	I 	 SPECIFIC ACTIVITY (pCi / g) 

1 i 11695111133.5 pCi/g 
21 11695111133.5 pCi/g 

3i 11695107 15.2 pCi/g 
4! 11695105 7.7 pCi/g 
51 1169510618.0 pCi/g . 
6; 11695097113.6 pCi/g • 
7 11695100115.1 pCi/g 
8: 11695095 i 10.3 pCi/g 
9! 11695100115.1 pCi/g 

10: 1169509412.7 pCi/g 
11. 11695100 .115.1pCi/g 
12; 1169510212.1 pCi/g 
13 11695138,9.1 pCi/g . 
14 11695103119.6 pCi/g 
151 11695110111.3 pCi/g 
16: 11695111;33.5 pCi/g 
17' 11695111:33.5 pCi/g 
18. 11695111 33.5 pCi/g 
19 11695112;15.1 pCi/g 
20 116951137.7 pCi/g 
21 1169611411.2 pCi/g 
22: 11695115 , 14.4 pCi/g 
23.  116951171<MDA (4.6 pCi/g) 
24.  116951181<MDA (4.4 pCi/g) 
25 11695119!12.0 pCi/g 
26 11695120;10.6 pCi/g 
27' 11695120110.6 pCi/g 
28 11695132!11.4 pCi/g 
29! 11695135116.8 pCi/g 
30. 11695136114.8 pCi/g 
31:  1169513716.6 pCi/g 
32:  11695137!6.6 pCi/g 
33i 11695191kMDA (4.1 pCi/g) 
34. 11695196!8.4 pCi/g 
35: 11695200117.2 pCi/g 
36. 1169523418.8 pCi/g 
37 11695198118.5 pCi/g 
38' 116952368.0 pCi/g 
39 ,  11695203123.4 pCi/g 
40:  116952062.3 pCi/g (MDA=2.3 pCi/g) 

41:  1169520514.9 pCi/g 

42:  11695214<MDA (3.8 pCi/g) 
43! 116952441<MDA (3.4 pCi/g) 
44' 11695244!<ttADA (3.4 pCi/g) 	- 
451 116952391<MDA (2.9 pCi/g) 
46: 1169525211.4 pCi/g 

Page 1 



Sheet1 

47* 11695251i<MDA (3.9 pCi/g) 

48 1169525019.5 pCi/g 

- 	49. 11695270!<MDA (3.6 pCi/g) 

50 116952676.4 pCi/g 

51; 116952655.4 pCi/g 

52! 11695271 p 5.6 pCi/g 

53; 11695273;6.9 pCi/g 

54 11695274<MDA (3.5 pCi/g) 

55 i 11695275j4.3 pCi/g 

56,  11695285I<MDA (2.1 pCi/g) 
57,  11695253i15.2 pCi/g .• 

58: 11695286<MDA (2.5 pCi/g) 
59. 11695287!5.0 pCi/g 

60! 116952891<MDA (2.6pCi/g) 

61* 11695290!7.7 pCi/g 

62' 11695288<MDA (2.9 pCi/g) 

63: 11695292<MDA (2.0 pCi/g) 

64' 11695293 i<MDA (3.2 pCi/g 

65. 116953017.8 pCi/g 
66 116953006.8 pCi/g 
67:  11695297;5.9 pCi/g 
68:  11695299.2.0 pCi/g 

69. 11695298<MDA (3.2 pCi/g) 

70' 	. 11695296<MDA (3.8 pCi/g) 

71 11695319 1 4.4pCi/g 

72 .  11695320!5.1 pCi/g 
73: 11695321.4.3pCi/g 

74 11695336<MDA (2.8 pCi/g) 
75; 11695333<MDA (3.0 pCi/g 

76. 11695333I<MDA (3.0 pCi/g) 
77' 11695334<MDA (2.7 pCi/g) 

781 11695337<MDA (2.1 pCi/g) 

79 j 11695338;<MDA (2.9 pCi/g) 

80: 11695339 i4.3 pCi/g 

81; 11695334I<MDA (2.7 pCi/g) 

82!  11695335 j <MDA (2.2 pCi/g) 

83!  11695335j<MDA (2.2 pCi/g) 

84 , 	. 11695357<MDA (2.1 pCi/g) 

85 11695342!<MDA (3.0 pCi/g) 

86. 11695343!4.4 pCi/g 

87 1  11695344!<MDA (3.4 pCi/g) 
88 .  11695357<MDA (2.1 pCi/g) 

89; 11695345;<MDA (3.4 pCi/g) 

90 11695346:4.7 pCi/g 

91.  11695347<MDA (3.8 pCi/g) 

92.  11695359<MDA (2.4 pCi/g)  
93 :  11695360!4.2 pCi/g 

94;  116953571<MDA (2.1 pCi/g) 

95;   116953482.9 pCi/g 

96;  116953494.2 pCi/g 
971 11695358!2.9 pCi/g 	 . 
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Sheet1 

981 116953615.3 pCi/g 
991 116953615.3 pCi/g _ 

100! ivi4 	! 	/v/4 
1 

GRID  # !SAMPLE ID # 

• 
Page 3 



POST REMEDIAL ACTION 

SOIL SAMPLE RESULTS 

RAW DATA 

• 

• 



• 	FUSRAP Mobile Laboratory 
9170 Latty Av.e. 
Berkeley, MO 63- 134 
(314) 524-9879 

November 21, 1995 

Bechtel National, Inc. 
P.O. Box 350 
Oak Ridge, TN 37831-0350 

Case Narrative 
D-23129 
D-23130 
D-23131 
D-23132 
D-23133 
D-23134 
D-23136 

This data transmittal contains samples taken from the St. Louis Downtown Site 
between July 6, 1995 and October 12, 1995. This group consisted of Post RA, Boundary, 
and Post RA Hot Spot samples. The specific location and purpose of these samples can 
be identified through the use of the field sample collection log books. These samples were 
analyzed for K-40, Cs-137, Ra-226, Ra-228, Th-228, Th-232, U-235, U-238, and Am-
241 using gamma spectroscopy. U-238 is the only isotope that appears in the electronic 
data package as it is the isotope of primary interest. N. 

Analytical Methods 

Gamma spectroscopy was performed using method QAP-035 Operation of Gamma 
Spectroscopy Systems. 

Description of Processes or Unusual Occurrences 

Initial calibrations, daily QC checks, and weekly backgrounds are within specified criteria. 
No problems or unusual circumstances were noted during the analytical process. 



(31 

• Certification of Accuracy 
— 	 --- 

I certify that this data report is correct both technically and for completeness, for other 
than the conditions detailed above. Release of the data contained in this hard copy data 
package has been authorized by the cognizant project manager or his/her designee to be 
accurate as verified by the following signature. 

Brian J. Sparks 
Laboratory Manager 

• 

• 



NOTE: 

See Table 1 in the previous section to see corresponding sample ID's and 
Grid numbers. 

• 

• 



******************************************************************1*A**** 
***** 	GAMMA SPECTRUM 	 44*** 
************************************************************************* 

410/port Generated On 	 : 8-17-95 10:12:31 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695111 (732) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 3.00 
Peak Locate Range (in channels) 	50 - 4096 
Peak Area Range (in channels) 	• 
	

30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 	 6.500E+02 GRAM 

: 8-16-95 3:00:39 PM 
: 8-17-95 9:51:39 AM 

1200.0 seconds 
1200.7 seconds 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 	: 8-08-95 

• 



124- 128 126.65 63.60 6.93E+02 0.00 3.39E+02 
152- 156 154.00 77.36 1.79E+02 0.00 5.22E+02 
165- 169 167.88 84.35 1.81E+02 0.00 4.20E+02 
182- 186 184.59 92.76 1.78E+03 0.00 5.17E+02 
222- 228 225.00 113.09 1.32E+02 0.00 3.65E+02 
283- 289 286.49 144.04 2.85E+02 0.00 2.76E+02 
365- 373 369.59 185.86 1.35E+03 0.00 2.80E+02 
405- 412 408.56 205.47 7.60E+01 0.00 2.22E+02 
470- 485 474.60 238.70 4.45E+02 0.00 1.65E+02 
470- 485 481.34 242.09 2.05E+02 0.00 1.15E+02 
582- 591 587.27 295.40 3.74E+02 0.00 1.41E+02 
667- 677 672.52 338.31 9.79E+01 0.00 1.14E+02 
694- 704 699.68 351.97 6.73E+02 0.00 1.00E+02 
915- 923 920.54 463.12 2.53E+01 0.00 5.18E+01 
1155- 1165 1159.07 583.16 1.29E+02 0.00 4.68E+01 
1204- 1216 1210.90 609.25 4.84E+02 0.00 4.88E+01 
1309- 1320 1315.13 661.71 1.46E+02 0.00 5.10E+01 
1806- 1816 1811.02 911.26 7.21E+01 0.00 2.89E+01 
1921- 1932 1925.58 968.91 3.90E+01 0.00 2.40E+01 
1984- 1994 1989.65 1001.16 9.84E+01 0.00 3.16E+01 
2219- 2233 2226.59 1120.40 1.05E+02 0.00 1.69E+01 
2897- 2911 2903.70 1461.16 2.49E+02 0.00 1.50E+01 
3499- 3516 3507.40 1764.97 7.25E+01 0.00 4.50E+00 

1 
2 
3 
4 
5 
6 
7 
8 

M 9 
in 10 

11 
12 

0

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

8-17-95 10:12:32 AM
- 	

Rage 2 Peak Analysis Report 

.......................................................................... 

411r*  PEAK ANALYSIS REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695111 (732) 
Peak Analysis Performed on: 	8-17-95 10:12:06 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 	 8-17-95 10:12:33 AM _ _PaSP 3 

************************************************************************* 
*** NUCLIDE IDENTIFICATION REPORT ***i* 

II1*********************************************************************** 

Sample Identification: 11695111 (732) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

0  Th-232 

U-235 

U-238 

0.991 1460.81* 10.67 9.113E+00 7.066E-01 
1.000 661.65* 89.98 3.740E-01 4.343E-02 
0.997 295.21* 19.20 2.243E+00 1.772E-01 

351.92* 37.60 2.389E+00 1.239E-01 
609.31* 46.30 2.239E+00 1.308E-01 

1120.29* 15.10 2.339E+00 2.852E-01 
1764.49* 15.80 2.028E+00 2.830E-01 

0.999 338.32* 11.40 1.114E+00 2.206E-01 
583.14* 30.25 8.650E-01 1.095E-01 
911.07* 27.70 7.611E-01 1.265E-01 
969.11* 16.60 7.164E-01 1.837E-01 

0.999 338.32* 11.40 1.114E+00 2.206E-01 
583.14* 30.25 8.650E-01 1.095E-01 
911.07* 27.70 7.611E-01 1.265E-01 
969.11* 16.60 7.164E-01 1.837E-01 

0.999 338.32* 11.40 1.114E+00 2.206E-01 
583.14* 30.25 8.650E-01 1.095E-01 
911.07* 27.70 7.611E-01 1.265E-01 
969.11* 16.60 7.164E-01 1.837E-01 

0.892 143.76* 10.50 2.105E+00 3.823E-01 
163.35 4.70 
185.72* 54.00 2.083E+00 2.392E-01 
205.31* 4.70 1.434E+00 4.500E-01 

0.994 63.29* 3.80 3.346E+01 3.957E+00 
1001.03* 0.84 3.629E+01 4.996E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	 8-17-95 10:12:33 AM - Page _ - 

• ********** 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 	8-17-95 10:11:56 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

	

2 	77.36 

	

3 	84.35 

	

4 	92.76 

	

5 	113.09 
M 	9 	238.70 

	

m 10 	242.09 

	

14 	463.12  

Peak Size in 
Counts per Second 

1.4717E-01 
1.5083E-01 
1.4614E+00 
1.1010E-01 
3.6317E-01 
1.7090E-01 
2.1042E-02 

Peak CPS 
% Uncertainty 

18.15 
16.24 
2.92 

21.62 
7.77 
11.79 
46.05 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 8-17-95 10:12:37 AM 
	

.-)Ptage 5 

************************************************************************** 
k** 	 NUCLIDE MDA REPORT 	 ***** 

111 *********************************************************************** 
Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695111 (732) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65* 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76* 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31* 	4.70 

	

63.29* 	3.80 

	

1001.03* 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

9.61E-01 
1.02E-01 
3.70E-01 
1.93E-01 
1.89E-01 
5.70E-01 
4.63E-01 
6.47E-01 
2.61E-01 
3.16E-01 
5.18E-01 
6.47E-01 
2.61E-01 
3.16E-01 
5.18E-01 
6.47E-01 
2.61E-01 
3.16E-01 
5.18E-01 
5.80E-01 
1.60E+00 
1.31E-01 
1.36E+00 
3.94E+00 
1.17E+01 
6.58E-01 

Nuclide MDA 
(pCi/GRAM) 

9.61E-01 
1.02E-01 
1.89E-01 

2.61E-01 

2.61E-01 

2.61E-01 

1.31E-01 

3.94E+00 

6.58E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



*************************************************************#*********** 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 .**1*** 
************************************************************************* 

41/port Generated On 

Sample Title 
Spectrum Description 

: 

: 

8-16-95 	8:14:53 

500 Mar. Soil 

AM 

ST. LOUIS DOWNTOWN 

Sample Identification : 11695107 	(720) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) : 30 - 	4096 
Identification Energy Tolerance : 1.500 keV 

Sample Size 6.500E+02 gram 

Sample Taken On : 8-15-95 	4:45:00 PM 
Acquisition Started : 8-16-95 	7:54:08 AM 

Live Time 1200.0 seconds 
Real Time 1200.5 seconds 

Energy Calibration Used Done On 	: 8-08-95 • 	Efficiency Calibration Used Done On 	: 8-08-95 

• 



Peak Analysis Report 	 8-16-95 8:14:54 AM 
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410r**  PEAK ANALYSIS REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695107 (720) 
Peak Analysis Performed on: 	8-16-95 8:14:31 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.45 63.50 3.19E+02 0.00 2.05E+02 
2 152- 156 154.11 77.42 2.11E+02 0.00 3.69E+02 
3 182- 186 184.67 92.80 8.71E+02 0.00 3.06E+02 
4 283- 289 286.25 143.91 1.05E+02 0.00 2.07E+02 
5 365- 373 369.68 185.90 7.07E+02 0.00 1.87E+02 
6 470- 484 474.69 238.75 4.75E+02 0.00 1.23E+02 
7 470- 484 481.27 242.06 1.58E+02 0.00 1.07E+02 
8 581- 591 586.91 295.22 3.12E+02 0.00 1.15E+02 
9 694- 704 699.61 351.94 4.66E+02 0.00 9.08E+01 

10 1154- 1163 1159.09 583.17 1.27E+02 0.00 4.00E+01 
11 1205- 1216 1211.04 609.32 3.65E+02 0.00 3.90E+01 
12 1803- 1816 1810.84 911.17 9.70E+01 0.00 2.10E+01 
13 1985- 1995 1989.94 1001.30 5.13E+01 0.00 2.47E+01 
14 2219- 2231 2226.93 1120.57 6.06E+01 0.00 2.44E+01 
15 2733- 2746 2738.53 1378.04 1.98E+01 0.00 1.23E+01 
16 2896- 2912 2904.20 1461.41 3.77E+02 0.00 4.25E+00 
17 3499- 3514 3507.31 1764.92 4.70E+01 0.00 4.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

M 
in 

40  
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************************************************************************* 
" NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695107 (720) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Energy 
(key) 

Yield 
(%) 

Activity 
(pCi/gram) 

Activity 
Uncertainty 

1460.81* 10.67 1.389E+01 8.694E-01 
295.21* 19.20 1.867E+00 1.600E-01 
351.92* 37.60 1.651E+00 1.024E-01 
609.31* 46.30 1.683E+00 1.105E-01 

1120.29* 15.10 1.349E+00 2.519E-01 
1764.49* 15.80 1.296E+00 2.281E-01 
338.32 11.40 
583.14* 30.25 8.495E-01 1.043E-01 
911.07* 27.70 1.023E+00 1.336E-01 
969.11 16.60 
338.32 11.40 
583.14* 30.25 8.495E-01 1.043E-01 
911.07* 27.70 1.023E+00 1.336E-01 
969.11 16.60 
338.32 11.40 
583.14* 30.25 8.495E-01 1.043E-01 
911.07* 27.70 1.023E+00 1.336E-01 
969.11 16.60 
143.76* 10.50 7.634E-01 2.020E-01 
163.35 4.70 
185.72* 54.00 1.077E+00 1.292E-01 
205.31 4.70 
63.29* 3.80 1.524E+01 2.054E+00 

1001.03* 0.84 1.878E+01 3.935E+00 

Nuclide 	Id 
Name 	Confidence 

K-40 	0.975 
Ra-226 	0.998 

Ra-228 	0.404 

Th-228 	0.404 

411 Th-232 	0.404 

U-235 	0.797 

U-238 	0.997 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 



Nuclide Identification Report 	 8-16-95 8:14:55 AM 

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-16-95 8:14:23 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.42 1.7342E-01 13.69 
3 92.80 7.0413E-01 4.38 

M 6 238.75 3.8804E-01 6.33 
in 7 242.06 1.3135E-01 8.86 

15 1378.04 1.6458E-02 37.01 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/gram) 

Nuclide MDA 
(pCi/gram) 

1460.81* 10.67 6.37E-01 6.37E-01 
661.65 89.98 9.45E-02 9.45E-02 
295.21* 19.20 3.45E-01 1.67E-01 
351.92* 37.60 1.84E-01 
609.31* 46.30 1.67E-01 

1120.29* 15.10 6.46E-01 
1764.49* 15.80 4.31E-01 
338.32 11.40 7.82E-01 2.38E-01 
583.14* 30.25 2.38E-01 
911.07* 27.70 2.92E-01 
969.11 16.60 9.05E-01 
338.32 11.40 7.82E-01 2.38E-01 
583.14* 30.25 2.38E-01 
911.07* 27.70 2.92E-01 
969.11 16.60 9.05E-01 
338.32 11.40 7.82E-01 2.38E-01 
583.14* 30.25 2.38E-01 
911.07* 27.70 2.92E-01 
969.11 16.60 9.05E-01 
143.76* 10.50 5.05E-01 1.09E-01 
163.35 4.70 1.35E+00 
185.72* 54.00 1.09E-01 
205.31 4.70 1.34E+00 
63.29* 3.80 3.12E+00 3.12E+00 

1001.03* 0.84 1.04E+01 
59.54 35.90 4.90E-01 4.90E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

• 	Th-232 
U-235 

U-238 

Am-241 

Nuclide MDA Report 	 8-16-95 8:14:59 AM 
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NUCLIDE MDA REPORT 	 ***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695107 (720) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



********************************************************************ftt 
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

sort Generated On 	 : 8-16-95 7:30:47 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695105 (718) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 3.00 
Peak Locate Range (in channels) 	50 - 4096 
Peak Area Range (in channels) 	• 
	

30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 	 6.500E+02 gram 

Sample Taken On 	 : 8-15-95 4:05:00 PM 
Acquisition Started 	 : 8-16-95 7:10:01 AM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.5 seconds 

Energy Calibration Used Done On 	: 8-08-95 • 	Efficiency Calibration Used Done On : 8-08-95 

• 



Peak Analysis Report 	 8-16-95 7:30:48 AM 
	

2  

************************************************************************** 

4111: **

PEAK ANALYSIS REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695105 (718) 
Peak Analysis Performed on: 	8-16-95 7:30:24 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.57 63.56 1.66E+02 0.00 1.92E+02 
2 152- 156 154.01 77.36 1.60E+02 0.00 3.11E+02 
3 182- 186 184.61 92.77 4.51E+02 0.00 2.58E+02 
4 365- 373 369.67 185.90 4.24E+02 0.00 1.69E+02 
5 470- 478 474.67 238.74 3.04E+02 0.00 3.00E+02 
6 582- 592 587.03 295.28 2.60E+02 0.00 9.76E+01 
7 667- 676 672.73 338.41 1.08E+02 0.00 9.13E+01 
8 694- 704 699.76 352.02 4.13E+02 0.00 9.63E+01 
9 1154- 1165 1159.21 583.23 1.40E+02 0.00 5.10E+01 

10 1206- 1215 1211.12 609.36 2.91E+02 0.00 5.00E+01 
11 1806- 1817 1810.98 911.24 9.30E+01 0.00 2.70E+01 
12 1852- 1863 1856.63 934.22 2.25E+01 0.00 2.25E+01 
13 1921- 1929 1925.84 969.05 3.75E+01 0.00 4.05E+01 

410 14 
15 

1982- 
2221- 

1994 
2233 

1989.81 
2226.65 

1001.24 
1120.43 

2.51E+01 
6.20E+01 

0.00 
0.00 

1.79E+01 
2.60E+01 

16 2895- 2910 2903.84 1461.22 4.41E+02 0.00 1.20E+01 
17 3498- 3516 3507.70 1765.12 5.50E+01 0.00 0.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



8-16-95 7:30:49 AM 	Page c-; 3 Nuclide Identification Report 

************************************************************************* 

411  
*** NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695105 (718) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/gram) 	Uncertainty 

K-40 	0.988 	1460.81* 	10.67 	1.630E+01 	9.778E-01 
Ra-226 	0.996 	295.21* 	19.20 	1.560E+00 	1.446E-01 

	

351.92* 	37.60 	1.461E+00 	9.788E-02 

	

609.31* 	46.30 	1.338E+00 	1.007E-01 

	

1120.29* 	15.10 	1.380E+00 	2.575E-01 

	

1764.49* 	15.80 	1.525E+00 	2.237E-01 

	

338.32* 	11.40 	1.227E+00 	2.040E-01 

	

583.14* 	30.25 	9.390E-01 	1.158E-01 

	

911.07* 	27.70 	9.813E-01 	1.358E-01 

	

969.11* 	16.60 	6.889E-01 	2.050E-01 

	

338.32* 	11.40 	1.227E+00 	2.040E-01 

	

583.14* 	30.25 	9.390E-01 	1.158E-01 

	

911.07* 	27.70 	9.813E-01 	1.358E-01 

	

969.11* 	16.60 	6.889E-01 	2.050E-01 

	

338.32* 	11.40 	1.227E+00 	2.040E-01 

III 	583.14* 	30.25 9.390E-01 	1.158E-01 

	

911.07* 	27.70 9.813E-01  1.358E-01 

	

969.11* 	16.60 	6.889E-01 	2.050E-01 
U-235 	0.555 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	6.361E-01 	8.242E-02 

	

205.31 	4.70 
U-238 	0.995 	63.29* 	3.80 	7.718E+00 	1.350E+00 

	

1001.03* 	0.84 	9.068E+00 	3.167E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

Ra-228 0.999 

Th-228 0.999 

Th-232 0.999 

• 



Nudlide Identification Report 	 8-16-95 7:30:49 AM 

********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-16-95 7:30:16 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 	Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.36 1.3102E-01 16.41 
3 92.77 3.5476E-01 6.93 
5 238.74 2.4543E-01 10.43 

12 934.22 1.8750E-02 39.44 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/gram) 

Nuclide MDA 
(pCi/gram) 

1460.81* 10.67 8.96E-01 8.96E-01 
661.65 89.98 9.29E-02 9.29E-02 
295.21* 19.20 3.19E-01 1.78E-01 
351.92* 37.60 1.89E-01 
609.31* 46.30 1.78E-01 
1120.29* 15.10 6.65E-01 
1764.49* 15.80 2.11E-01 
338.32* 11.40 5.67E-01 2.78E-01 
583.14* 30.25 2.78E-01 
911.07* 27.70 3.14E-01 
969.11* 16.60 6.10E-01 
338.j2* 11.40 5.67E-01 2.78E-01 
583.14* 30.25 2.78E-01 
911.07* 27.70 3.14E-01 
969.11* 16.60 6.10E-01 
338.32* 11.40 5.67E-01 2.78E-01 
583.14* 30.25 2.78E-01 
911.07* 27.70 3.14E-01 
969.11* 16.60 6.10E-01 
143.76 10.50 6.24E-01 1.04E-01 
163.35 4.70 1.29E+00 
185.72* 54.00 1.04E-01 
205.31 4.70 1.21E+00 
63.29* 3.80 3.02E+00 3.02E+00 

1001.03* 0.84 9.46E+00 
59.54 35.90 4.70E-01 4.70E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 • 	Th-232 
U-235 

U-238 

Am-241 

. 	 ' 	 • 
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************************************************************************** 

1111
k** NUCLIDE MDA REPORT ***** 
************************************************************************ 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695105 (718) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***************************************************************4,44*** L 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

"tort Generated On 

Sample Title 
Spectrum Description 

: 

: 

8-16-95 	7:52:53 

500 Mar. Soil 

AM 

ST. LOUIS DOWNTOWN 

Sample Identification : 11695106 	(719) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) 30 - 	4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 gram 

Sample Taken On : 8-15-95 	4:30:00 PM 
Acquisition Started : 8-16-95 	7:32:07 AM 

Live Time 1200.0 seconds 
Real Time 1200.4 seconds 

Energy Calibration Used Done On 	: 8-08-95 • 	Efficiency Calibration Used Done On : 8-08-95 

• 



Peak Analysis Report 	 8-16-95 7:52:54 AM 

************************************************************************** 
,r** 	 PEAK 	ANALYSIS 	REPORT 

•

***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695106 (719) 
Peak Analysis Performed on: 	8-16-95 7:52:30 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 
	

Energy Net Peak Net Area Continuum 
No. start end centroid 
	

(key) 	Area 	Uncert. 	Counts 

1 
M 2 
in 3 

4 
5 

M 6 
in 7 

8 
9 

10 
11 
12 
13 III 14 
15 
16 
17 
18 

124- 128 126.52 63.53 1.72E+02 0.00 1.66E+02 
147- 156 149.52 75.11 1.57E+02 0.00 2.74E+02 
147- 156 154.08 77.40 2.29E+02 0.00 2.55E+02 
182- 186 184.70 92.81 4.89E+02 0.00 2.26E+02 
365- 373 369.51 185.82 3.90E+02 0.00 1.66E+02 
470- 484 474.67 238.74 4.63E+02 0.00 1.22E+02 
470- 484 480.91 241.88 1.42E+02 0.00 9.75E+01 
582- 592 587.30 295.42 2.37E+02 0.00 9.76E+01 
667- 676 672.50 338.30 1.06E+02 0.00 7.13E+01 
695- 704 699.69 351.98 4.10E+02 0.00 8.13E+01 

1154- 1163 1159.10 583.18 1.33E+02 0.00 3.88E+01 
1205- 1217 1211.20 609.40 2.91E+02 0.00 3.74E+01 
1805- 1817 1811.18 911.34 9.16E+01 0.00 3.74E+01 
1921- 1931 1925.85 969.05 2.28E+01 0.00 4.13E+01 
1984- 1996 1989.79 1001.23 2.74E+01 0.00 2.76E+01 
2219- 2231 2226.75 1120.48 7.05E+01 0.00 1.95E+01 
2896- 2912 2904.32 1461.47 3.94E+02 0.00 1.70E+01 
3501- 3513 3508.51 1765.53 4.38E+01 0.00 3.25E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



8-16-95 7:52:55 AM 	- :Page 3 Nuclide Identification Report 

************************************************************************* 

III(**NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695106 (719) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Yield 
(%) 

Activity 
(pCi/gram) 

Activity 
Uncertainty 

10.67 1.454E+01 9.250E-01 
19.20 1.422E+00 1.398E-01 
37.60 1.450E+00 9.453E-02 
46.30 1.337E+00 9.904E-02 
15.10 1.569E+00 2.502E-01 
15.80 1.203E+00 2.147E-01 
11.40 1.204E+00 1.883E-01 
30.25 8.925E-01 1.054E-01 
27.70 9.669E-01 1.473E-01 
16.60 4.179E-01 2.021E-01 
11.40 1.204E+00 1.883E-01 
30.25 8.925E-01 1.054E-01 
27.70 9.669E-01 1.473E-01 
16.60 4.179E-01 2.021E-01 
11.40 1.204E+00 1.883E-01 
30.25 8.925E-01 1.054E-01 
27.70 9.669E-01 1.473E-01 
16.60 4.179E-01 2.021E-01 
10.50 
4.70 

54.00 5.834E-01 7.700E-02 
4.70 
3.80 8.003E+00 1.339E+00 
0.84 9.904E+00 3.727E+00 

Nuclide 	Id 	Energy 
Name 	Confidence (key) 

K-40 	0.970 	1460.81* 
Ra-226 	0.990 	295.21* 

351.92* 
609.31* 
1120.29* 
1764.49* 

Ra-228 0.998 338.32* 
583.14* 
911.07* 
969.11* 

Th-228 0.998 338.32* 
583.14* 
911.07* 
969.11* 0  Th-232 0.998 338.32* 
583.14* 
911.07* 
969.11* 

U-235 0.557 143.76 
163.35 
185.72* 
205.31 

U-238 	0.996 	63.29* 
1001.03* 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 
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** ***** *** 	UNIDENTIFIED 	PEAKS 
	********** • 	Peak Locate Performed on: 	8-16-95 7:52:22 AM 

Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.11 1.2859E-01 13.41 
m 3 77.40 1.8890E-01 11.50 

4 92.81 3.8580E-01 6.33 
M 6 238.74 3.7811E-01 6.55 
in 7 241.88 1.1795E-01 10.72 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 8-16-95 7:52:59 AM 

************************************************************************** 

110**  NUCLIDE MDA REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695106 (719) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03* 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/gram) 

1.05E+00 
9.77E-02 
3.19E-01 
1.71E-01 
1.68E-01 
5.84E-01 
3.84E-01 
5.05E-01 
2.35E-01 
3.72E-01 
6.48E-01 
5.05E-01 
2.35E-01 
3.72E-01 
6.48E-01 
5.05E-01 
2.35E-01 
3.72E-01 
6.48E-01 
6.07E-01 
1.26E+00 
1.03E-01 
1.22E+00 
2.83E+00 
1.15E+01 
4.54E-01 

Nuclide MDA 
(pCi/gram) 

1.05E+00 
9.77E-02 
1.68E-01 

2.35E-01 

2.35E-01 

2.35E-01 

1.03E-01 

2.83E+00 

4.54E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

41Iport Generated On 
	 : 8-14-95 1:30:03 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 

: 11695097(705) 
: SL 
: 500 Mar Soil 

ST. LOUIS DOWNTOWN 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 
	

50- 4096 
Peak Area Range (in channels) 
	

30 - 4096 
Identification Energy Tolerance : 
	

1.500 keV 

Sample Size 
	 6.500E+02 GRAM 

Sample Taken On 	 : 8-13-95 8:55:00 AM 
Acquisition Started 	 : 8-14-95 1:09:17 PM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.5 seconds 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 	: 8-08-95 • 

• 
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• ' 	i 

.......................................................................... 

401***  PEAK ANALYSIS REPORT 
***** 

k*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695097(705) 
Peak Analysis Performed on: 	8-14-95 1:29:41 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 
M 2 
in 3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

0 14 
15 
16 
17 

124- 128 126.64 63.59 2.84E+02 0.00 1.88E+02 
147- 156 149.70 75.20 1.15E+02 0.00 3.01E+02 
147- 156 154.14 77.43 2.79E+02 0.00 2.77E+02 
182- 186 184.79 92.86 6.52E+02 0.00 2.72E+02 
283- 289 286.64 144.11 8.27E+01 0.00 2.01E+02 
365- 373 369.63 185.88 6.09E+02 0.00 1.77E+02 
470- 478 474.67 238.74 1.95E+02 0.00 2.91E+02 
583- 592 587.04 295.29 2.77E+02 0.00 1.05E+02 
667- 676 672.74 338.42 4.97E+01 0.00 8.63E+01 
695- 704 699.78 352.03 4.39E+02 0.00 7.00E+01 

1153- 1165 1159.15 583.20 1.25E+02 0.00 4.39E+01 
1205- 1217 1211.07 609.34 3.24E+02 0.00 3.58E+01 
1441- 1449 1445.78 727.45 2.50E+01 0.00 1.80E+01 
1804- 1818 1811.03 911.27 9.27E+01 0.00 2.63E+01 
1921- 1931 1926.15 969.20 3.13E+01 0.00 2.47E+01 
2220- 2234 2227.09 1120.65 9.43E+01 0.00 1.88E+01 
2896- 2911 2903.73 1461.17 2.52E+02 0.00 8.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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************************************************************************* 

110
** NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695097(705) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

411 
U-235 

U-238 

0.991 1460.81* 10.67 9.225E+00 6.921E-01 
0.923 295.21* 19.20 1.660E+00 1.485E-01 

351.92* 37.60 1.554E+00 9.587E-02 
609.31* 46.30 1.493E+00 1.038E-01 

1120.29* 15.10 2.098E+00 2.786E-01 
1764.49 15.80 

0.999 338.32* 11.40 5.664E-01 1.784E-01 
583.14* 30.25 8.366E-01 1.094E-01 
911.07* 27.70 9.787E-01 1.389E-01 
969.11* 16.60 5.742E-01 1.750E-01 

0.999 338.32* 11.40 5.664E-01 1.784E-01 
583.14* 30.25 8.366E-01 1.094E-01 
911.07* 27.70 9.787E-01 1.389E-01 
969.11* 16.60 5.742E-01 1.750E-01 

0.999 338.32* 11.40 5.664E-01 1.784E-01 
583.14* 30.25 8.366E-01 1.094E-01  
911.07* 27.70 9.787E-01 1.389E-01 
969.11* 16.60 5.742E-01 1.750E-01 

0.796 143.76* 10.50 5.938E-01 1.836E-01 
163.35 4.70 
185.72* 54.00 9.245E-01 1.128E-01 
205.31 4.70 

0.807 63.29* 3.80 1.345E+01 1.860E+00 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 
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*** **** *** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-14-95 1:29:33 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	 Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.20 9.3708E-02 17.86 
In 3 77.43 2.3065E-01 11.52 

4 92.86 5.2194E-01 5.28 
7 238.74 1.5460E-01 15.39 

13 727.45 2.0833E-02 31.81 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 

0  
-,--***  NUCLIDE MDA REPORT ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695097(705) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76* 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

7.72E-01 
9.37E-02 
3.22E-01 
1.59E-01 
1.64E-01 
5.98E-01 
1.08E+00 
5.53E-01 
2.66E-01 
3.30E-01 
5.13E-01 
5.53E-01 
2.66E-01 
3.30E-01 
5.13E-01 
5.53E-01 
2.66E-01 
3.30E-01 
5.13E-01 
4.99E-01 
1.29E+00 
1.06E-01 
1.28E+00 
2.98E+00 
1.53E+01 
4.80E-01 

Nuclide MDA 
(pCi/GRAM) 

7.72E-01 
9.37E-02 
1.59E-01 

2.66E-01 

2.66E-01 

2.66E-01 

1.06E-01 

2.98E+00 

4.80E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

4110port Generated On 	 : 8-14-95 2:39:57 PM 

Sample Title : 500 Mar. Soil ST. LOUIS DOWNTOWN 
Spectrum Description : 
Sample Identification : 11695100(708) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold • . 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) : 30 - 	4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On 	 8-13-95 10:15:11 PM 
Acquisition Started 	 8-14-95 2:19:11 PM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.5 seconds 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 	: 8-08-95 • 
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************************************************************************** 
f' ** 	 PEAK 	ANALYSIS 	REPORT 	 ***** 

II*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695100(708) 
Peak Analysis Performed on: 	8-14-95 2:39:34 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

, 	Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.88 63.71 3.19E+02 0.00 2.05E+02 
2 152- 156 154.17 77.44 1.95E+02 0.00 3.18E+02 
3 182- 186 184.89 92.90 7.96E+02 0.00 2.92E+02 
4 283- 289 286.28 143.93 1.37E+02 0.00 2.13E+02 
5 366- 374 370.03 186.08 6.78E+02 0.00 1.99E+02 

M 	6 470- 485 474.85 238.83 3.84E+02 0.00 1.25E+02 
m 	7 470- 485 481.35 242.10 1.44E+02 0.00 1.20E+02 

8 583- 591 587.19 295.37 3.23E+02 0.00 1.23E+02 
9 668- 677 672.85 338.47 8.65E+01 0.00 6.75E+01 

10 694- 704 699.59 351.93 6.21E+02 0.00 7.56E+01 
11 1154- 1165 1159.12 583.19 1.18E+02 0.00 4.65E+01 
12 1205- 1216 1211.04 609.32 4.06E+02 0.00 3.30E+01 
13 1309- 1318 1315.31 661.79 3.45E+01 0.00 3.25E+01 

Aft 14 
W15 

1806- 
1921- 

1817 
1932 

1810.99 
1925.57 

911.25 
968.91 

7.10E+01 
2.70E+01 

0.00 
0.00 

2.10E+01 
4.20E+01 

16 1982- 1996 1989.88 1001.27 3.89E+01 0.00 2.81E+01 
17 2219- 2232 2226.77 1120.49 9.60E+01 0.00 1.40E+01 
18 2896- 2911 2903.69 1461.15 2.38E+02 0.00 1.20E+01 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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************************************************************************* 
NUCLIDE IDENTIFICATION REPORT ***** 

********************************************************************** 

Sample Identification: 11695100(708) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.992 	1460.81* 	10.67 	8.701E+00 	6.827E-01 
Cs-137 	0.999 	661.65* 	89.98 	8.839E-02 	2.668E-02 
Ra-226 	0.924 	295.21* 	19.20 	1.940E+00 	1.609E-01 

	

351.92* 	37.60 	2.205E+00 	1.157E-01 

	

609.31* 	46.30 	1.874E+00 	1.153E-01 

	

1120.29* 	15.10 	2.136E+00 	2.664E-01 

	

1764.49 	15.80 
Ra-228 	0.998 	338.32* 	11.40 	9.849E-01 	1.777E-01 

	

583.14* 	30.25 	7.910E-01 	1.079E-01 

	

911.07* 	27.70 	7.492E-01 	1.187E-01 

	

969.11* 	16.60 	4.960E-01 	2.114E-01 
Th-228 	0.998 	338.32* 	11.40 	9.849E-01 	1.777E-01 

	

583.14* 	30.25 	7.910E-01 	1.079E-01 

	

911.07* 	27.70 	7.492E-01 	1.187E-01 

	

969.11* 	16.60 	4.960E-01 	2.114E-01 ill  Th-232 	0.998 	338.32* 	11.40 	9.849E-01 	1.777E-01 

	

583.14* 	30.25 	7.910E-01 	1.079E-01 

	

911.07* 	27.70 	7.492E-01 	1.187E-01 

	

969.11* 	16.60 	4.960E-01 	2.114E-01 
U-235 	0.792 	143.76* 	10.50 	9.945E-01 	2.293E-01 

	

163.35 	4.70 

	

185.72* 	54.00 	1.032E+00 	1.245E-01 

	

205.31 	4.70 
U-238 	0.989 	63.29* 	3.80 	1.511E+01 	2.030E+00 

	

1001.03* 	0.84 	1.418E+01 	4.087E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 
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Nuclide Identification Report 	 8-14-95 2:39:59 PM 

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-14-95 2:39:26 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

Peak Size in 	Peak CPS 
Counts per Second % Uncertainty 

2 77.44 1.6029E-01 13.87 
3 92.90 6.4194E-01 4.63 

M 6 238.83 3.1227E-01 8.88 
in 7 242.10 1.2013E-01 16.29 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 
4 

NUCLIDE MDA REPORT 	 ***** 

ori *********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695100(708) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65* 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76* 
163.35 
185.72* 
205.31 
63.29* 

1001.03* 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.96E-01 
7.90E-02 
3.37E-01 
1.69E-01 
1.55E-01 
5.15E-01 
1.21E+00 
4.92E-01 
2.67E-01 
2.80E-01 
6.69E-01 
4.92E-01 
2.67E-01 
2.80E-01 
6.69E-01 
4.92E-01 
2.67E-01 
2.80E-01 
6.69E-01 
5.13E-01 
1.38E+00 
1.12E-01 
1.26E+00 
3.09E+00 
1.21E+01 
5.11E-01 

8.96E-01 
7.90E-02 
1.55E-01 

2.67E-01 

2.67E-01 

2.67E-01 

1.12E-01 

3.09E+00 

5.11E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



* * * * * 	GAMMA SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

sport Generated On 	 : 8-14-95 2:09:17 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695095(706) 
:SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 	 6.500E+02 GRAM 

Sample Taken On 	 : 8-13-95 8:30:00 AM 
Acquisition Started 	 : 8-14-95 1:48:31 PM 

Live Time 
	 1200.0 seconds 

Real Time 
	 1200.5 seconds 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 

: 8-08-95 
: 8-08-95 

• 
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************************************************************************** 
/ -** 	 PEAK 	ANALYSIS 	REPORT 

410 	

***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695095(706) 
Peak Analysis Performed on: 	8-14-95 2:08:54 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.94 63.74 2.20E+02 0.00 1.82E+02 
M 	2 147- 156 149.76 75.23 1.58E+02 0.00 3.24E+02 
in 	3 147- 156 153.99 77.36 2.03E+02 0.00 3.19E+02 

5 177- 186 184.80 92.86 6.29E+02 0.00 5.63E+02 
6 365- 373 369.98 186.05 5.58E+02 0.00 1.74E+02 

M 	7 470- 485 474.90 238.85 3.82E+02 0.00 1.10E+02 
in 	8 470- 485 481.24 242.05 1.76E+02 0.00 1.02E+02 

9 582- 592 587.25 295.39 2.81E+02 0.00 9.76E+01 
10 669- 677 672.57 338.33 9.19E+01 0.00 4.61E+01 
11 694- 704 699.81 352.04 5.21E+02 0.00 6.32E+01 
12 1153- 1163 1159.13 583.20 1.24E+02 0.00 3.16E+01 
13 1205- 1217 1211.09 609.34 3.98E+02 0.00 3.41E+01 
14 1311- 1318 1314.75 661.51 2.40E+01 0.00 2.80E+01 

410
15 
16 

1806- 
1983- 

1818 
1997 

1811.02 
1990.01 

911.26 
1001.34 

8.50E+01 
4.64E+01 

0.00 
0.00 

2.60E+01 
2.06E+01 

17 2220- 2233 2226.59 1120.40 9.10E+01 0.00 1.40E+01 
18 2895- 2911 2903.74 1461.17 2.80E+02 0.00 6.38E+00 
19 3498- 3515 3507.67 1765.10 7.77E+01 0.00 2.25E+00 

One or more peaks were dropped due to multiplet de-convolution. 
M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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************************************************************************* 
,-*** NUCLIDE IDENTIFICATION REPORT ***** 

41Ir- 	********************************************************************** 

Sample Identification: 11695095(706) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

0  Th-232 

U-235 

U-238 

0.991 1460.81* 10.67 1.026E+01 7.306E-01 
0.999 661.65* 89.98 6.147E-02 2.296E-02 
0.996 295.21* 19.20 1.687E+00 1.489E-01 

351.92* 37.60 1.847E+00 1.039E-01 
609.31* 46.30 1.836E+00 1.147E-01 
1120.29* 15.10 2.025E+00 2.609E-01 
1764.49* 15.80 2.178E+00 2.822E-01 

0.771 338.32* 11.40 1.046E+00 1.592E-01 
583.14* 30.25 8.315E-01 1.001E-01 
911.07* 27.70 8.969E-01 1.325E-01 
969.11 16.60 

0.771 338.32* 11.40 1.046E+00 1.592E-01 
583.14* 30.25 8.315E-01 1.001E-01 
911.07* 27.70 8.969E-01 1.325E-01 
969.11 16.60 

0.771 338.32* 11.40 1.046E+00 1.592E-01 
583.14* 30.25 8.315E-01 1.001E-01 
911.07* 27.70 8.969E-01 1.325E-01 
969.11 16.60 

0.551 143.76 10.50 
163.35 4.70 
185.72* 54.00 8.442E-01 1.042E-01 
205.31 4.70 

0.987 63.29* 3.80 1.029E+01 1.552E+00 
1001.03* 0.84 1.697E+01 3.851E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 
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********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-14-95 2:08:46 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(keV) 

Peak Size in 
Counts per Second 

Peak CPS 
% Uncertainty 

M 2 75.23 1.2975E-01 12.20 
m 3 77.36 1.6731E-01 11.57 

5 92.86 5.0226E-01 7.22 
M 7 238.85 3.1050E-01 7.83 
in 8 242.05 1.4691E-01 11.53 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 
• t** 	 NUCLIDE MDA REPORT 

Ilk

*****  
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695095(706) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65* 
295.21* 
351.92* 
609.31* 
3120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11 
338.32* 
583.14* 
911.07* 
969.11 
338.32* 
583.14* 
911.07* 
969.11 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03* 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

7.24E-01 
7.00E-02 
3.19E-01 
1.56E-01 
1.61E-01 
5.14E-01 
3.66E-01 
4.02E-01 
2.20E-01 
3.15E-01 
8.00E-01 
4.02E-01 
2.20E-01 
3.15E-01 
8.00E-01 
4.02E-01 
2.20E-01 
3.15E-01 
8.00E-01 
6.32E-01 
1.27E+00 
1.05E-01 
1.26E+00 
2.92E+00 
1.05E+01 
4.52E-01 

7.24E-01 
7.00E-02 
1.56E-01 

2.20E-01 

2.20E-01 

2.20E-01 

1.05E-01 

2.92E+00 

4.52E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	,• - • ***.• 

Generated On 	 : 8-14-95 12:45:16 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 

: 11695094(703) 
:SL 
: 500 Mar Soil 

ST. LOUIS DOWNTOWN 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 	• 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50 - 4096 
30 - 4096 
1.500 keV 

6.500E+02 GRAM 

8-13-95 8:10:00 AM 
8-14-95 12:24:23 PM 

1200.0 seconds 
1200.6 seconds 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 	: 8-08-95 



„Page._ 2 
U - 	Li 

Peak Analysis Report 	 8-14-95 12:45:17 PM 

************************************************************************** 

• 

PEAK 	ANALYSIS 	REPORT 	 ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695094(703) 
Peak Analysis Performed on: 	8-14-95 12:44:49 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.67 63.61 2.68E+02 0.00 1.94E+02 
2 147- 156 149.57 75.13 1.89E+02 0.00 3.61E+02 
3 147- 156 154.13 77.43 2.93E+02 0.00 3.20E+02 
4 182- 186 184.83 92.88 6.39E+02 0.00 3.13E+02 
5 366- 374 370.05 186.09 5.67E+02 0.00 2.27E+02 
6 470- 485 474.71 238.76 4.77E+02 0.00 1.50E+02 
7 470- 485 481.38 242.12 1.75E+02 0.00 1.23E+02 
8 582- 592 587.25 295.40 3.81E+02 0.00 1.17E+02 
9 668- 678 673.04 338.57 9.46E+01 0.00 1.11E+02 

10 695- 704 699.81 352.04 6.20E+02 0.00 1.05E+02 
11 1153- 1164 1159.03 583.15 1.43E+02 0.00 4.20E+01 
12 1205- 1216 1211.23 609.41 4.57E+02 0.00 3.75E+01 
13 1310- 1318 1315.14 661.71 2.75E+01 0.00 4.05E+01 
14 1520- 1532 1527.23 768.44 3.88E+01 0.00 5.53E+01 
15 1804- 1816 1811.22 911.36 1.06E+02 0.00 2.44E+01 
16 1852- 1863 1856.22 934.01 2.05E+01 0.00 2.55E+01 
17 1912- 1932 1917.52 964.86 1.98E+01 0.00 2.19E+01 
18 1912- 1932 1926.00 969.12 5.47E+01 0.00 2.38E+01 
19 1982- 1996 1989.89 1001.28 4.74E+01 0.00 2.06E+01 
20 2221- 2232 2226.51 1120.36 1.05E+02 0.00 2.25E+01 
21 2456- 2465 2461.04 1238.39 2.75E+01 0.00 2.25E+01 
22 2732- 2746 2738.23 1377.88 2.66E+01 0.00 9.38E+00 
23 2897- 2910 2904.02 1461.31 2.97E+02 0.00 1.75E+01 
24 3429- 3443 3438.96 1730.53 1.42E+01 0.00 3.75E+00 
25 3499- 3514 3507.63 1765.09 8.90E+01 0.00 1.20E+01 
26 3663- 3681 3672.51 1848.06 1.96E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
m= Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



8-14-95 12:45:18 PM Page 3 Nuclide Identification Report 

************************************************************************* 
4,- *** NUCLIDE 	IDENTIFICATION REPORT 	***** 

flle********************************************************************** 
Sample Identification: 11695094(703) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
Name 	Confidence 

Energy 	Yield 
(key) 	(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 	0.982 1460.81* 	10.67 1.093E+01 7.834E-01 
Cs-137 	1.000 661.65* 	89.98 7.045E-02 2.736E-02 
Ra-226 	0.996 295.21* 	19.20 2.287E+00 1.745E-01 

351.92* 	37.60 2.201E+00 1.187E-01 
609.31* 	46.30 2.110E+00 1.239E-01 

1120.29* 	15.10 2.348E+00 2.922E-01 
1764.49* 	15.80 2.501E+00 3.399E-01 

Ra-228 	0.997 338.32* 	11.40 1.078E+00 2.177E-01 
583.14* 	30.25 9.596E-01 1.118E-01 
911.07* 	27.70 1.115E+00 1.401E-01 
969.11* 	16.60 1.005E+00 2.322E-01 

Th-228 	0.997 338.32* 	11.40 1.078E+00 2.177E-01 
583.14* 	30.25 9.596E-01 1.118E-01 
911.07* 	27.70 1.115E+00 1.401E-01 
969.11* 	16.60 1.005E+00 2.322E-01 

el Th-232 	0.997 

	

338.32* 	11.40 

	

583.14* 	30.25 
1.078E+00 
9.596E-01 

2.177E-01 
1.118E-01 

911.07* 	27.70 1.115E+00 1.401E-01 
969.11* 	16.60 1.005E+00 2.322E-01 

U-235 	0.550 143.76 	10.50 
163.35 	4.70 
185.72* 	54.00 8.585E-01 1.069E-01 
205.31 	4.70 

U-238 	0.993 63.29* 	3.80 1.267E+01 1.792E+00 
1001.03* 	0.84 1.734E+01 3.870E+00 

* = .Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 

• 



Nuclide Identification Report 	 8-14-95 12:45:18 PM 	• .Page ' 4 

********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	8-14-95 12:44:38 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 	2 	75.13 
	

1.5538E-01 
	

12.15 
in 	3 	77.43 
	

2.4189E-01 
	

10.33 

	

4 	92.88 
	

5.1059E-01 
	

5.53 
M 	6 	238.76 
	

3.8968E-01 
	

7.19 
in 	7 	242.12 
	

1.4606E-01 
	

11.64 
14 	768.44 
	

3.2292E-02 
	

34.98 

	

16 	934.01 
	

1.7083E-02 
	

44.77 

	

M 17 	964.86 
	

1.6514E-02 
	

29.32 

	

21 1238.39 
	

2.2917E-02 
	

32.14 

	

22 1377.88 
	

2.2187E-02 
	

27.49 

	

24 1730.53 
	

1.1875E-02 
	

35.11 

	

26 1848.06 
	

1.6354E-02 
	

26.79 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 0 

• 



Nuclide MDA Report 
	

8-14-95 12:45:22 PM 
	Page 5 

************************************************************************** 
NUCLIDE MDA REPORT 

41
***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695094(703) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

1460.81* 
661.65* 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03* 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

1.00E+00 
8.51E-02 
3.47E-01 
1.92E-01 
1.64E-01 
6.09E-01 
6.60E-01 
6.40E-01 
2.55E-01 
3.06E-01 
5.00E-01 
6.40E-01 
2.55E-01 
3.06E-01 
5.00E-01 
6.40E-01 
2.55E-01 
3.06E-01 
5.00E-01 
7.11E-01 
1.48E+00 
1.19E-01 
1.35E+00 
3.03E+00 
1.05E+01 
4.91E-01 

1.00E+00 
8.51E-02 
1.64E-01 

2.55E-01 

2.55E-01 

2.55E-01 

1.19E-01 

3.03E+00 

4.91E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA SPECTRUM 	ANALYSIS  
**********************************************#************************** 

411port Generated On 	 : 8-14-95 1:07:23 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 

: 11695102(704) 
: SL 
: 500 Mar Soil 

ST. LOUIS DOWNTOWN 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	

6.500E+02 GRAM 

Sample Taken On 	 : 8-13-95 11:00:35 PM 
Acquisition Started 
	

: 8-14-95 12:46:35 PM 

Live Time 
	 1200.0 seconds 

Real Time 
	

1200.5 seconds 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 	: 8-08-95 



Peak Analysis Report 	 8-14-95 1:07:24 PM 
	

'Paige 

.......................................................................... 

4111r *  

PEAK ANALYSIS REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695102(704) 
Peak Analysis Performed on: 	8-14-95 1:06:59 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.75 63.65 2.57E+02 0.00 1.85E+02 
2 147- 156 149.75 75.22 1.65E+02 0.00 2.78E+02 
3 147- 156 154.15 77.44 2.80E+02 0.00 2.50E+02 
4 182- 186 184.86 92.89 5.24E+02 0.00 2.81E+02 
5 365- 373 369.76 185.94 5.26E+02 0.00 1.69E+02 
6 470- 485 474.81 238.81 5.71E+02 0.00 1.24E+02 
7 470- 485 481.01 241.93 1.60E+02 0.00 1.13E+02 
8 582- 601 587.26 295.40 2.39E+02 0.00 8.17E+01 
9 582- 601 596.81 300.21 2.92E+01 0.00 8.04E+01 

10 668- 677 672.62 338.36 8.02E+01 0.00 9.38E+01 
11 694- 704 699.57 351.92 4.45E+02 0.00 7.56E+01 
12 1153- 1165 1159.13 583.20 1.53E+02 0.00 3.41E+01 
13 1205- 1216 1211.05 609.32 3.29E+02 0.00 4.05E+01 
14 1309- 1319 1315.20 661.74 8.24E+01 0.00 5.36E+01 
15 1703- 1717 1710.13 860.49 3.46E+01 0.00 2.44E+01 
16 1804- 1816 1811.13 911.32 9.04E+01 0.00 2.76E+01 
17 1921- 1931 1925.53 968.89 6.24E+01 0.00 3.16E+01 
18 2221- 2231 2226.74 1120.47 6.20E+01 0.00 2.20E+01 
19 2453- 2465 2461.20 1238.46 2.61E+01 0.00 3.09E+01 
20 2895- 2911 2903.93 1461.27 2.77E+02 0.00 1.06E+01 
21 3500- 3512 3506.94 1764.74 5.18E+01 0.00 3.25E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 	 8-14-95 1:07:25 PM , - Joacje 3; 
L. . 	 I 

************************************************************************* 
.: ,,** 	NUCLIDE 	IDENTIFICATION REPORT 

0 	

***** 
********************************************************************** 

• Sample Identification: 11695102(704) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

1111Th-232 

U-235 

U-238 

0.985 1460.81* 10.67 1.017E+01 7.399E-01 
0.999 661.65* 89.98 2.110E-01 3.749E-02 
0.999 295.21* 19.20 1.431E+00 1.867E-01 

351.92* 37.60 1.577E+00 9.797E-02 
609.31* 46.30 1.513E+00 1.053E-01 

1120.29* 15.10 1.380E+00 2.417E-01 
1764.49* 15.80 1.432E+00 2.320E-01 

0.998 338.32* 11.40 9.135E-01 1.957E-01 
583.14* 30.25 1.028E+00 1.111E-01 
911.07* 27.70 •9.537E-01 1.367E-01 
969.11* 16.60 1.146E+00 2.175E-01 

0.998 338.32* 11.40 9.135E-01 1.957E-01 
583.14* 30.25 1.028E+00 1.111E-01 
911.07* 27.70 9.537E-01 1.367E-01 
969.11* 16.60 1.146E+00 2.175E-01 

0.998 338.32* 11.40 9.135E-01 1.957E-01 
583.14* 30.25 1.028E+00 1.111E-01 
911.07* 27.70 9.537E-01 1.367E-01 
969.11* 16.60 1.146E+00 2.175E-01 

0.554 143.76 10.50 
163.35 4.70 
185.72* 54.00 7.951E-01 9.892E-02 
205.31 4.70 

0.805 63.29* 3.80 1.213E+01 1.730E+00 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

8-14-95 1:07:25 PM  

*** * ****** 	UNIDENTIFIED- PEAKS 
	*** ** ***** 

Peak Locate Performed on: 	8-14-95 1:06:50 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(keV) 
	

Counts per Second % Uncertainty 

M 2 75.22 1.3579E-01 12.48 
in 3 77.44 2.3127E-01 • 10.11 

4 92.89 4.1497E-01 6.29 
M 6 238.81 4.6843E-01 6.39 
m 7 241.93 1.3314E-01 13.32 
in 9 300.21 2.4369E-02 27.72 

15 860.49 2.8854E-02 29.55 
19 1238.46 2.1771E-02 39.63 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 8.69E-01 8.69E-01 
661.65* 89.98 1.02E-01 1.02E-01 
295.21* 19.20 2.76E-01 1.69E-01 
351.92* 37.60 1.69E-01 
609.31* 46.30 1.70E-01 

1120.29* 15.10 5.89E-01 
1764.49* 15.80 3.84E-01 
338.32* 11.40 5.75E-01 2.37E-01 
583.14* 30.25 2.37E-01 
911.07* 27.70 3.24E-01 
969.11* 16.60 5.73E-01 
338.32* 11.40 5.75E-01 2.37E-01 
583.14* 30.25 2.37E-01 
911.07* 27.70 3.24E-01 
969.11* 16.60 5.73E-01 
338.32* 11.40 5.75E-01 2.37E-01 
583.14* 30.25 2.37E-01 
911.07* 27.70 3.24E-01 
969.11* 16.60 5.73E-01 
143.76 10.50 6.64E-01 1.04E-01 
163.35 4.70 1.32E+00 
185.72* 54.00 1.04E-01 
205.31 4.70 1.31E+00 
63.29* 3.80 2.96E+00 2.96E+00 

1001.03 0.84 1.51E+01 
59.54 35.90 4.87E-01 4.87E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

• 	Th-232 
U-235 

U-238 

Am-241 

Nuclide MDA Report 	 8-14-95 1:07:29 PM 
	

Rage 

* **
***** 
	

N**U**C**L**I**D**E* ***M**D**A* ***R**E**P**O**R
**T 

***************************************************

*

* *
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**
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**

**

**

*

*

*

*

**

*

*

**

*

*

*

*

*

*

**

***

*

**

*

**

*
*
*
** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695102(704) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA SPECTRUM 	ANALYSIS 	4,%444 
************************************************************************* 

Sort Generated On 	 : 8-18-95 12:30:04 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695138(750) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	 6.500E+02 GRAM 

Sample Taken On 
	 : 8-18-95 9:40:00 AM 

Acquisition Started 
	

: 8-18-95 12:09:17 PM 

Live Time 
	 1200.0 seconds 

Real Time 
	 1200.5 seconds 

Energy Calibration Used Done On 	: 8-18-95 
Efficiency Calibration Used Done On 	: 8-18-95 • 

• 



Peak Analysis Report 	 8-18-95 12:30:06 PM 	 .. , -%P.agel; 

************************************************************************** 
PEAK 	ANALYSIS 	REPORT 	 ***** 

1111 
Detector Name: DET01 
Sample Identification: 11695138(750) 
Peak Analysis Performed on: 	8-18-95 12:29:41 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 127- 131 129.60 63.43 1.77E+02 0.00 1.76E+02 
2 151- 160 153.46 75.13 1.78E+02 0.00 2.51E+02 
3 151- 160 158.07 77.40 3.10E+02 0.00 2.22E+02 
4 186- 192 189.45 92.79 3.35E+02 0.00 3.26E+02 
5 375- 383 379.42 186.00 2.98E+02 0.00 2.10E+02 
6 483- 497 486.99 238.77 4.85E+02 0.00 1.11E+02 
7 483- 497 493.43 241.93 1.65E+02 0.00 8.35E+01 
8 598- 607 602.37 295.38 2.81E+02 0.00 1.15E+02 
9 685- 693 689.95 338.35 7.29E+01 0.00 8.21E+01 

10 712- 722 717.54 351.89 5.28E+02 0.00 7.29E+01 
11 1182- 1194 1188.89 583.15 1.16E+02 0.00 4.06E+01 
12 1236- 1247 1242.13 609.27 3.85E+02 0.00 4.05E+01 
13 1751- 1760 1755.13 860.97 2.58E+01 0.00 2.63E+01 
14 1851- 1865 1858.02 911.44 1.00E+02 0.00 1.88E+01 
15 1900- 1910 1904.05 934.03 1.64E+01 0.00 2.06E+01 
16 1971- 1979 1975.44 969.05 4.39E+01 0.00 2.81E+01 
17 2276- 2.291 2284.12 1120.50 9.10E+01 0.00 2.60E+01 
18 2970- 2986 2978.52 1461.20 3.96E+02 0.00 6.38E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 8-18-95 12:30:06 PM 	 3 ; 

************************************************************************* 
NUCLIDE IDENTIFICATION REPORT ***** 

4110 
,********************************************************************** 

Sample Identification: 11695138(750) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

• 

K-40 	0.989 	1460.81* 	10.67 	1.431E+01 	9.008E-01 
Ra-226 	0.925 	295.21* 	19.20 	1.634E+00 	1.479E-01 

	

351.92* 	37.60 	1.807E+00 	1.027E-01 

	

609.31* 	46.30 	1.713E+00 	1.104E-01 

	

1120.29* 	15.10 	1.982E+00 	2.907E-01 

	

1764.49 	15.80 
Ra-228 	0.997 	338.32* 	11.40 	8.015E-01 	1.743E-01 

	

583.14* 	30.25 	7.492E-01 	1.016E-01 

	

911.07* 	27.70 	1.031E+00 	1.305E-01 

	

969.11* 	16.60 	7.865E-01 	1.839E-01 
Th-228 	0.997 	338.32* 	11.40 	8.015E-01 	1.743E-01 

	

583.14* 	30.25 	7.492E-01 	1.016E-01 

	

911.07* 	27.70 	1.031E+00 	1.305E-01 

	

969.11* 	16.60 	7.865E-01 	1.839E-01 
Th-232 	0.997 	338.32* 	11.40 	8.015E-01 	1.743E-01 

	

583.14* 	30.25 	7.492E-01 	1.016E-01 

	

911.07* 	27.70 	1.031E+00 	1.305E-01 

	

969.11* 	16.60 	7.865E-01 	1.839E-01 
U-235 	0.557 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	4.366E-01 	6.508E-02 

	

205.31 	4.70 
U-238 	0.791 	63.29* 	3.80 	9.093E+00 	1.804E+00 

	

1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 



Peak Analysis Report 	 8-18-95 12:30:06 PM 	 - YPge, 2 

************************************************************************** 

PEAK 	ANALYSIS 	REPORT 	 ***** 

IP *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695138(750) 
Peak Analysis Performed on: 	8-18-95 12:29:41 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 
	

Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 	127- 131 
2 	151- 160 
3 	151- 160 
4 	186- 192 
5 	375- 383 

M 	6 	483- 497 
in 	7 	483- 497 

8 	598- 607 
9 	685- 693 

10 	712- 722 
11 1182- 1194 
12 1236- 1247 
13 1751- 1760 
14 1851- 1865 
15 1900- 1910 
16 1971- 1979 
17 2276- 2291 
18 2970- 2986 

129.60 
153.46 
158.07 
189.45 
379.42 
486.99 
493.43 
602.37 
689.95 
717.54 
1188.89 
1242.13 
1755.13 
1858.02 

63.43 
75.13 
77.40 
92.79 

186.00 
238.77 
241.93 
295.38 
338.35 
351.89 
583.15 
609.27 
860.97 
911.44  

1.77E+02 
1.78E+02 
3.10E+02 
3.35E+02 
2.98E+02 
4.85E+02 
1.65E+02 
2.83E+02 
7.29E+01 
5.28E+02 
1.16E+02 
3.85E+02 
2.58E+01 
1.00E+02 
1.64E+01 
4.39E+01 
9.10E+01 
3.96E+02 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.76E+02 
2.51E+02 
2.22E+02 
3.26E+02 
2.10E+02 
1.11E+02 
8.35E+01 
1.15E+02 
8.21E+01 
7.29E+01 
4.06E+01 
4.05E+01 
2.63E+01 
1.88E+01 
2.06E+01 
2.81E+01 
2.60E+01 
6.38E+00 

	

1904.05 	934.03 

	

1975.44 	969.05 
2284.12 1120.50 
2978.52 1461.20 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



8-18-95 12:30:06 PM 	liTage 3 Nuclide Identification Report 

************************************************************************* 
NUCLIDE IDENTIFICATION REPORT ***** 

********************************************************************** 

Sample Identification: 11695138(750) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
Name 	Confidence 

Energy 	Yield 
(key) 	(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 	0.989 1460.81* 	10.67 1.431E+01 9.008E-01 
Ra-226 	0.925 295.21* 	19.20 1.634E+00 1.479E-01 

351.92* 	37.60 1.807E+00 1.027E-01 
609.31* 	46.30 1.713E+00 1.104E-01 

1120.29* 	15.10 1.982E+00 2.907E-01 
1764.49 	15.80 

Ra-228 	0.997 338.32* 	11.40 8.015E-01 1.743E-01 
583.14* 	30.25 7.492E-01 1.016E-01 
911.07* 	27.70 1.031E+00 1.305E-01 
969.11* 	16.60 7.865E-01 1.839E-01 

Th-228 	0.997 338.32* 	11.40 8.015E-01 1.743E-01 
583.14* 	30.25 7.492E-01 1.016E-01 
911.07* 	27.70 1.031E+00 1.305E-01 
969.11* 	16.60 7.865E-01 1.839E-01 

Th-232 	0.997 338.32* 	11.40 8.015E-01 1.743E-01 

• 

	

583.14* 	30.25 

	

911.07* 	27.70 
7.492E-01 
1.031E+00 

1.016E-01  
1.305E-01 

969.11* 	16.60 7.865E-01 1.839E-01 
U-235 	0.557 143.76 	10.50 

163.35 	4.70 
185.72* 	54.00 4.366E-01 6.508E-02 
205.31 	4.70 

U-238 	0.791 63.29* 	3.80 9.093E+00 1.804E+00 
1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 

• 



Nuclide Identification Report 
	

8-18-95 12:30:06 PM 	Li -Page ,4 

* * ** ** ** * * 	UNIDENTIFIED 	PEAKS 
	*** * ****** 

Peak Locate Performed on: 	8-18-95 12:29:33 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	 Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.13 1.4596E-01 10.06 
In 3 77.40 2.5631E-01 8.49 

4 92.79 2.5726E-01 9.96 
M 6 238.77 3.9663E-01 6.53 
In 7 241.93 1.3755E-01 11.60 

13 860.97 2.1458E-02 35.76 
15 934.03 1.3646E-02 49.37 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 
	

8-18-95 12:30:10 PM - 	:Rage 5 

************************************************************************** 
NUCLIDE MDA REPORT 	 ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695138(750) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
	

Energy 
	

Yield 
	

Line MDA 
	

Nuclide MDA 
Name 
	

(key) 
	

(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

7.10E-01 
9.89E-02 
3.26E-01 
1.60E-01 
1.64E-01 
6.92E-01 
1.26E+00 
5.08E-01 
2.48E-01 
2.76E-01 
5.04E-01 
5.08E-01 
2.48E-01 
2.76E-01 
5.04E-01 
5.08E-01 
2.48E-01 
2.76E-01 
5.04E-01 
6.10E-01 
1.33E+00 
1.14E-01 
1.24E+00 
3.19E+00 
1.37E+01 
4.99E-01 

7.10E-01 
9.89E-02 
1.60E-01 

2.48E-01 

2.48E-01 

2.48E-01 

1.14E-01 

3.19E+00 

4.99E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***************************************************************1********* 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 *44** 
************************************************************************* 

"tort Generated On 	 : 8-15-95 12:37:39 PM 

Sample Title 	 : 500 Mar. Soil 
Spectrum Description 
Sample Identification 	 : 11695103 (713) 
Sample Type 	 : SL 
Sample Geometry 	 : 500 Mar Soil 

ST. LOUIS DOWNTOWN 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range"(in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	 6.500E+02 gram 

Sample Taken On 	 : 8-14-95 9:30:00 AM 
Acquisition Started 	 : 8-15-95 12:16:45 PM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.6 seconds 

Energy Calibration Used Done On 	: 8-08-95 • 	Efficiency Calibration Used Done On 	: 8-08-95 



Peak Analysis Report 	 8-15-95 12:37:40 PM 

.......................................................................... 

410**  PEAK ANALYSIS REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695103 (713) 
Peak Analysis Performed on: 	8-15-95 12:37:13 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 
M 2 
in 3 

4 
5 
6 

M 7 
in 8 

9 
10 
11 
12 

0 13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

124- 128 126.53 63.54 4.07E+02 0.00 2.64E+02 
147- 156 149.55 75.12 2.15E+02 0.00 4.20E+02 
147- 156 154.03 77.38 3.42E+02 0.00 3.75E+02 
182- 186 184.70 92.81 9.94E+02 0.00 3.84E+02 
283- 289 286.57 144.08 2.12E+02 0.00 2.15E+02 
365- 373 369.63 185.88 8.41E+02 0.00 2.22E+02 
470- 485 474.70 238.76 4.41E+02 0.00 1.82E+02 
470- 485 481.15 242.00 2.55E+02 0.00 1.46E+02 
582- 591 587.13 295.33 4.45E+02 0.00 1.30E+02 
668- 676 672.59 338.34 8.79E+01 0.00 9.11E+01 
694- 704 699.72 352.00 7.97E+02 0.00 7.84E+01 

1153- 1163 1159.21 583.24 1.45E+02 0.00 4.95E+01 
1205- 1215 1211.15 609.38 5.65E+02 0.00 3.99E+01 
1438- 1449 1445.74 727.43 2.90E+01 0.00 3.90E+01 
1804- 1818 1811.21 911.36 1.08E+02 0.00 3.00E+01 
1851- 1862 1855.82 933.81 3.55E+01 0.00 1.95E+01 
1922- 1930 1926.05 969.15 4.36E+01 0.00 3.04E+01 
1984- 1994 1989.37 1001.02 6.90E+01 0.00 2.20E+01 
2220- 2234 2227.10 1120.65 1.05E+02 0.00 3.00E+01 
2453- 2465 2461.00 1238.37 5.05E+01 0.00 3.25E+01 
2733- 2744 2738.42 1377.98 2.20E+01 0.00 1.50E+01 
2895- 2910 2903.62 1461.12 2.62E+02 0.00 1.40E+01 
3498- 3515 3507.54 1765.04 8.70E+01 0.00 9.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 
	

8-15-95 12:37:41 PM 

************************************************************************* 

411c* NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695103 (713) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Energy 
(key) 

Yield 
(%) 

Activity 
(pCi/gram) 

Activity 
Uncertainty 

1460.81* 10.67 9.599E+00 7.251E-01 
295.21* 19.20 2.671E+00 1.889E-01 
351.92* 37.60 2.832E+00 1.333E-01 
609.31* 46.30 2.616E+00 1.398E-01 

1120.29* 15.10 2.337E+00 3.162E-01 
1764.49* 15.80 2.444E+00 3.283E-01 
338.32* 11.40 1.000E+00 1.928E-01 
583.14* 30.25 9.700E-01 1.148E-01 
911.07* 27.70 1.140E+00 1.497E-01 
969.11* 16.60 8.015E-01 1.922E-01 
338.32* 11.40 1.000E+00 1.928E-01 
583.14* 30.25 9.700E-01 1.148E-01 
911.07* 27.70 1.140E+00 1.497E-01 
969.11* 16.60 8.015E-01 1.922E-01 
338.32* 11.40 1.000E+00 1.928E-01 
583.14* 30.25 9.700E-01 1.148E-01  
911.07* 27.70 1.140E+00 1.497E-01 
969.11* 16.60 8.015E-01 1.922E-01 
143.76* 10.50 1.556E+00 2.995E-01 
163.35 4.70 
185.72* 54.00 1.286E+00 1.522E-01 
205.31 4.70 
63.29* 3.80 1.955E+01 2.520E+00 

1001.03* 0.84 2.537E+01 4.152E+00 

Nuclide 	Id 
Name 	Confidence 

K-40 	0.993 
Ra-226 	0.996 

Ra-228 	0.998 

Th-228 	0.998 

Amh  Th-232 	0.998 

II' 

U-235 	0.796 

U-238 	0.996 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	 8-15-95 12:37:41 PM 
	

Pa.ge, 

********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 
	

8-15-95 12:37:03 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

Peak Size in 	Peak CPS 	, 
Counts per Second % Uncertainty 

M 2 75.12 1.7747E-01 9.30 
m 3 77.38 2.8313E-01 8.66 

4 92.81 8.0705E-01 4.15 
M 7 238.76 3.6005E-01 8.30 
in 8 242.00 2.1236E-01 11.36 

14 727.43 2.4167E-02 38.78 
16 933.81 2.9583E-02 25.86 
20 1238.37 4.2083E-02 23.08 
21 1377.98 1.8333E-02 35.06 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



' Nuclide MDA Report 	 8-15-95 12:37:45 PM 

************************************************************************** 

411C**  NUCLIDE MDA REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695103 (713) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/gram) 
	

(pCi/gram) 

to 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76* 
163.35 
185.72* 

• 205.31 
63.29* 

1001.03* 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

9.51E-01 
1.26E-01 
3.56E-01 
1.72E-01 
1.65E-01 
7.40E-01 
6.06E-01 
5.52E-01 
2.68E-01 
3.51E-01 
5.35E-01 
5.52E-01 
2.68E-01 
3.51E-01 
5.35E-01 
5.52E-01 
2.68E-01 
3.51E-01 
5.35E-01 
5.15E-01 
1.58E+00 
1.17E-01 
1.41E+00 
3.51E+00 
9.91E+00 
5.70E-01 

9.51E-01 
1.26E-01 
1.65E-01 

2.68E-01 

2.68E-01 

2.68E-01 

1.17E-01 

3.51E+00 

5.70E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 

• @ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA 	SPECTRUM 	ANALYSIS 	•• 4*i01** 
************************************************************************* 

Ilkort Generated On 
Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 8-17-95 1:20:02 PM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695110 (737) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50 - 4096 
30 - 4096 
1.500 key 

6.500E+02 GRAM 

8-16-95 2:45:00 PM 
8-17-95 12:59:14 PM 

1200.0 seconds 
1200.6 seconds 

Energy Calibration Used Done On 	: 8-08-95 • 	Efficiency Calibration Used Done On 	: 8-08-95 

• 



,P,4ge 2 
L.! - 	• 	••• 

Peak Analysis Report 	 8-17-95 1:20:03 PM 

************************************************************************** 

PEAK 	ANALYSIS 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695110 (737) 
Peak Analysis Performed on: 	8-17-95 1:19:38 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 
	

Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

	

1 	124- 128 
M 	2 	147- 156 
in 	3 	147- 156 

	

4 	172- 176 

	

5 	182- 186 

	

6 	365- 373 
M 	7 	470- 485 
in 	8 	470- 485 

	

9 	582- 591 

	

10 	667- 676 

	

11 	694- 704 
12 1153- 1163 
13 1205- 1217 
14 1806- 1818 
15 1921- 1932 
16 2219- 2231 
17 2456- 2465 
18 2729- 2745 
19 2895- 2910 
20 3502- 3513 

	

126.76 
	

63.65 

	

149.48 
	

75.08 

	

154.11 
	

77.42 

	

174.00 
	

87.43 

	

184.86 
	

92.89 

	

369.63 
	

185.87 

	

474.76 
	

238.78 

	

481.32 
	

242.08 

	

587.12 
	

295.33 

	

672.76 
	

338.43 

	

699.67 
	

351.97 

	

1159.11 
	

583.19 

	

1211.14 
	

609.37 

	

1811.15 	911.33 

	

1925.88 	969.07 
2226.60 1120.40 
2461.38 1238.56 
2737.80 1377.67 
2903.83 1461.22 
3507.99 1765.27 

2.39E+02 
2.11E+02 
3.27E+02 
6.10E+01 
6.28E+02 
5.66E+02 
4.82E+02 
2.12E+02 
4.38E+02 
8.20E+01 
7.38E+02 
1.38E+02 
5.15E+02 
9.69E+01 
5.95E+01 
1.04E+02 
3.22E+01 
3.19E+01 
2.81E+02 
7.60E+01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.29E+02 
3.27E+02 
2.94E+02 
3.35E+02 
3.24E+02 
2.58E+02 
1.63E+02 
1.42E+02 
1.05E+02 
1.05E+02 
8.66E+01 
4.13E+01 
5.69E+01 
3.41E+01 
2.55E+01 
2.44E+01 
2.38E+01 
1.91E+01 
6.00E+00 
6.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



K-40 	0.988 	1460.81* 
Ra-226 	0.995 	295.21* 

351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 

III 	 583.14* 
911.07* 
969.11* 

U-235 0.556 143.76 
163.35 
185.72* 
205.31 

U-238 	0.804 	63.29* 
1001.03 

Ra-228 0.998 

Th-228 0.998 

Th-232 0.998 

Nuclide Identification Report 	 8-17-95 1:20:04 PM - 	 ;3 

************************************************************************* 
NUCLIDE IDENTIFICATION REPORT ***** 

********************************************************************** 

Sample Identification: 11695110 (737) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

10.67 1.031E+01 7.309E-01 
19.20 2.629E+00 1.820E-01 
37.60 2.624E+00 1.286E-01 
46.30 2.383E+00 1.369E-01 
15.10 2.306E+00 2.968E-01 
15.80 2.128E+00 2.900E-01 
11.40 9.336E-01 2.046E-01 
30.25 9.235E-01 1.089E-01 
27.70 1.022E+00 1.462E-01 
16.60 1.093E+00 2.060E-01 
11.40 9.336E-01 2.046E-01 
30.25 9.235E-01 1.089E-01 
27.70 1.022E+00 1.462E-01 
16.60 1.093E+00 2.060E-01 
11.40 9.336E-01 2.046E-01 
30.25 9.235E-01 1.089E-01  
27.70 1.022E+00 1.462E-01 
16.60 1.093E+00 2.060E-01 
10.50 
4.70 

54.00 8.575E-01 1.077E-01 
4.70 
3.80 1.126E+01 1.699E+00 
0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 



L i  - 	C 
Nuclide Identification Report 	 8-17-95 1:20:04 PM 
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********** 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 	8-17-95 1:19:29 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.08 1.7376E-01 8.25 
m 3 77.42 2.7018E-01 7.96 

4 87.43 5.0833E-02 40.34 
5 92.89 5.0205E-01 5.64 

M 7 238.78 3.9448E-01 6.71 
in 8 242.08 1.7626E-01 9.15 

17 1238.56 2.6875E-02 28.70 
18 1377.67 2.6563E-02 30.03 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Pa0 5  Nuclide MDA Report 8-17-95 1:20:08 PM - L 	- 

************************************************************************** 

4,1**  NUCLIDE MDA REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695110 (737) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
Name 	(key) 	(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

K-40 	1460.81* 
Cs-137 	661.65 
Ra-226 	295.21* 

351.92* 
609.31* 

1120.29* 
1764.49* 

Ra-228 338.32* 
583.14* 
911.07* 
969.11* 

Th-228 338.32* 
583.14* 
911.07* 
969.11* 

Th-232 338.32* 
583.14* 
911.07* 
969.11* 

U-235 143.76 
163.35 
185.72* 
205.31 

U-238 
	

63.29* 
1001.03 

Am-241 	59.54 

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

7.00E-01 
1.12E-01 
3.22E-01 
1.80E-01 
2.03E-01 
6.46E-01 
4.67E-01 
6.07E-01 
2.47E-01 
3.57E-01 
5.32E-01 
6.07E-01 
2.47E-01 
3.57E-01 
5.32E-01 
6.07E-01 
2.47E-01 
3.57E-01 
5.32E-01 
7.26E-01 
1.41E+00 
1.26E-01 
1.35E+00 
3.27E+00 
1.45E+01 
5.13E-01 

7.00E-01 
1.12E-01 
1.80E-01 

2.47E-01 

2.47E-01 

2.47E-01 

1.26E-01 

3.27E+00 

5.13E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

• ort Generated On : 8-17-95 	8:50:40 AM 

Sample Title : 500 Mar. Soil 	ST. LOUIS DOWNTOWN 
Spectrum Description : 
Sample Identification : 11695112 	(730) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) 30 - 	4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On : 8-16-95 	2:30:00 PM 
Acquisition Started : 8-17-95 	8:29:51 AM 

Live Time 1200.0 seconds 
Real Time 1200.5 seconds 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 	: 8-08-95 

• 



Peak Analysis Report 	 8-17-95 8:50:41 AM 
	

2 

4111*** PEAK ANALYSIS REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695112 (730) 
Peak Analysis Performed on: 	8-17-95 8:50:15 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.70 63.62 3.17E+02 0.00 1.84E+02 
2 147- 164 149.51 75.10 7.37E+01 0.00 3.48E+02 
3 147- 164 153.83 77.27 1.42E+02 0.00 3.66E+02 
5 182- 186 184.83 92.88 8.08E+02 0.00 2.82E+02 
6 254- 259 257.00 129.20 2.95E+01 0.00 1.73E+02 
7 283- 289 286.42 144.00 1.50E+02 0.00 1.75E+02 
8 365- 373 369.54 185.83 6.54E+02 0.00 2.23E+02 
9 470- 485 474.66 238.73 3.74E+02 0.00 1.25E+02 

10 470- 485 481.10 241.97 1.73E+02 0.00 1.21E+02 
11 582- 592 587.04 295.29 2.94E+02 0.00 1.20E+02 
12 668- 677 672.46 338.28 6.25E+01 0.00 8.25E+01 
13 694- 704 699.59 351.93 5.38E+02 0.00 7.29E+01 
14 1008- 1033 1015.21 510.77 6.58E+01 0.00 1.07E+02 
15 1155- 1165 1159.14 583.20 8.44E+01 0.00 5.36E+01 
16 1205- 1216 1211.01 609.31 3.57E+02 0.00 3.60E+01 
17 1804- 1815 1811.02 911.26 6.45E+01 0.00 2.25E+01 
18 1921- 1932 1926.09 969.17 2.65E+01 0.00 4.05E+01 
19 1983- 1994 1989.91 1001.29 3.80E+01 0.00 2.10E+01 
20 2222- 2233 2226.23 1120.22 7.90E+01 0.00 9.00E+00 
21 2895- 2911 2903.97 1461.29 2.65E+02 0.00 1.91E+01 
22 3498- 3513 3507.61 1765.08 7.20E+01 0.00 4.00E+00 

One or more peaks were dropped due to multiplet de-convolution. 
M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

M 
m 

M 
m 

40 
 

• 



Nuclide Identification Report 	 8-17-95 8:50:42 AM 	Page 3 

************************************************************************* 
** NUCLIDE IDENTIFICATION REPORT 

1111 	
***** 

********************************************************************** 

Sample Identification: 11695112 (730) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.984 	1460.81* 	10.67 	9.707E+00 	7.463E-01 
Ra-226 	0.997 	295.21* 	19.20 	1.765E+00 	1.577E-01 

	

351.92* 	37.60 	1.908E+00 	1.070E-01 

	

609.31* 	46.30 	1.646E+00 	1.085E-01 

	

1120.29* 	15.10 	1.758E+00 	2.307E-01 

	

1764.49* 	15.80 	2.013E+00 	2.782E-01 
Ra-228 	0.999 	338.32* 	11.40 	7.113E-01 	1.802E-01 

	

583.14* 	30.25 	5.562E-01 	1.015E-01 

	

911.07* 	27.70 	6.806E-01 	1.171E-01 

	

969.11* 	16.60 	4.869E-01 	2.081E-01 
Th-228 	0.999 	338.32* 	11.40 	7.113E-01 	1.802E-01 

	

583.14* 	30.25 	5.562E-01 	1.015E-01 

	

911.07* 	27.70 	6.806E-01 	1.171E-01 

	

969.11* 	16.60 	4.869E-01 	2.081E-01 
411Th-232 	0.999 	338.32* 	11.40 	7.113E-01 	1.802E-01 

	

583.14* 	30.25 	5.562E-01 	1.015E-01 

	

911.07* 	27.70 	6.806E-01 	1.171E-01 

	

969.11* 	16.60 	4.869E-01 	2.081E-01 
U-235 	0.797 	143.76* 	10.50 	1.095E+00 	2.326E-01 

	

163.35 	4.70 

	

185.72* 	54.00 	9.942E-01 	1.212E-01 

	

205.31 	4.70 
U-238 	0.993 	63.29* 	3.80 	1.505E+01 	2.009E+00 

	

1001.03* 	0.84 	1.385E+01 	3.558E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 



Nuclide Identification Report 
	

8-17-95 8:50:42 AM 	Paige , 4 

********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-17-95 8:50:06 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.10 5.9323E-02 39.32 
in 3 77.27 1.1607E-01 32.13 

5 92.88 6.5194E-01 4.55 
6 129.20 2.4583E-02 61.71 

M 9 238.73 3.0391E-01 8.62 
in 10 241.97 1.4433E-01 12.99 

14 510.77 3.6769E-02 51.85 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Pdge 5 , 	. 8-17-95 8:50:46 AM _ Nuclide MDA Report 

************************************************************************** 
0 *** NUCLIDE MDA REPORT ***** 

41110 *********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695112 (730) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
	

Energy 
	

Yield 
	

Line MDA 
	

Nuclide MDA 
Name 
	

(key) 
	

(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76* 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03* 	0.84 

	

59.54 	35.90  

1.10E+00 
1.19E-01 
3.51E-01 
1.66E-01 
1.61E-01 
4.07E-01 
4.31E-01 
5.41E-01 
2.78E-01 
2.89E-01 
6.58E-01 
5.41E-01 
2.78E-01 
2.89E-01 
6.58E-01 
5.41E-01 
2.78E-01 
2.89E-01 
6.58E-01 
4.67E-01 
1.41E+00 
1.18E-01 
1.31E+00 
2.96E+00 
9.94E+00 
4.76E-01 

1.10E+00 
1.19E-01 
1.61E-01 

2.78E-01 

2.78E-01 

2.78E-01 

1.18E-01 

2.96E+00 

4.76E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 * * 
************************************************************************* 

• ort Generated On : 8-17-95 	9:18:01 AM 

Sample Title : 500 Mar. Soil 	ST. LOUIS DOWNTOWN 
Spectrum Description : 
Sample Identification : 11695113 	(731) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) 30 - 	4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On : 8-16-95 	3:20:00 PM 
Acquisition Started : 8-17-95 	8:57:17 AM 

Live Time 1200.0 seconds 
Real Time 1200.4 seconds 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 
	: 8-08-95 • 



Peak Analysis Report 	 8-17-95 9:18:02 AM 

************************************************************************** 

SO"  PEAK ANALYSIS REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695113 (731) 
Peak Analysis Performed on: 	8-17-95 9:17:39 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

0
14 
15 
16 

124- 128 126.39 63.47 1.65E+02 0.00 1.71E+02 
151- 155 153.98 77.35 1.63E+02 0.00 2.96E+02 
182- 186 184.71 92.82 4.17E+02 0.00 2.34E+02 
365- 373 369.86 185.99 3.77E+02 0.00 1.78E+02 
470- 478 474.59 238.70 3.18E+02 0.00 2.97E+02 
582- 591 586.89 295.21 2.88E+02 0.00 8.50E+01 
667- 677 672.53 338.31 1.01E+02 0.00 7.15E+01 
694- 704 699.60 351.94 4.82E+02 0.00 6.46E+01 

1153- 1163 1159.38 583.32 1.46E+02 • 0.00 2.47E+01 
1205- 1215 1211.03 609.31 3.28E+02 0.00 2.34E+01 
1805- 1816 1811.10 911.30 8.30E+01 0.00 2.40E+01 
1921- 1932 1925.90 969.07 4.05E+01 0.00 3.45E+01 
2221- 2234 2227.03 1120.62 9.65E+01 0.00 1.75E+01 
2452- 2466 2460.70 1238.21 3.26E+01 0.00 2.44E+01 
2896- 2910 2904.08 1461.35 3.20E+02 0.00 1.13E+01 
3501- 3512 3507.61 1765.08 6.40E+01 0.00 6.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 8-17-95 9:18:03 AM 	Page 3 

.************************************************************************ 

411c** NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695113 (731) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Energy 
(key) 

Yield 
(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

1460.81* 10.67 1.176E+01 8.020E-01 
295.21* 19.20 1.726E+00 1.453E-01 
351.92* 37.60 1.709E+00 1.001E-01 
609.31* 46.30 1.509E+00 1.003E-01 

1120.29* 15.10 2.148E+00 2.758E-01 
1764.49* 15.80 1.784E+00 2.674E-01 
338.32* 11.40 1.155E+00 1.899E-01 
583.14* 30.25 9.822E-01 1.025E-01 
911.07* 27.70 8.758E-01 1.280E-01 
969.11* 16.60 7.440E-01 2.078E-01 
338.32* 11.40 1.155E+00 1.899E-01 
583.14* 30.25 9.822E-01 1.025E-01 
911.07* 27.70 8.758E-01 1.280E-01 
969.11* 16.60 7.440E-01 2.078E-01 
338.32* 11.40 1.155E+00 1.899E-01 
583.14* 30.25 9.822E-01 1.025E-01  
911.07* 27.70 8.758E-01 1.280E-01 
969.11* 16.60 7.440E-01 2.078E-01 
143.76 10.50 
163.35 4.70 
185.72* 54.00 5.630E-01 7.524E-02 
205.31 4.70 
63.29* 3.80 7.710E+00 1.322E+00 

1001.03 0.84 

Nuclide 	Id 
Name 	Confidence 

K-40 	0.980 
Ra-226 	0.996 

Ra-228 	0.998 

Th-228 	0.998 

imh  Th-232 	0.998 

IV 

U-235 	0.553 

U-238 	0.810 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	 8-17-95 9:18:03 AM 
	

P440 .  I 

********** 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 	8-17-95 9:17:31 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.35 1.3404E-01 15.78 
3 92.82 3.2622E-01 7.22 
5 238.70 2.5741E-01 9.98 

14 1238.21 2.7188E-02 31.06 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 8-17-95 9:18:07 AM 

************************************************************************** 
NUCLIDE MDA REPORT 	 ***** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695113 (731) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) . 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.60E-01 
1.05E-01 
2.91E-01 
1.57E-01 
1.31E-01 
5.68E-01 
4.67E-01 
5.19E-01 
1.98E-01 
2.97E-01 
6.11E-01 
5.19E-01 
1.98E-01 
2.97E-01 
6.11E-01 
5.19E-01 
1.98E-01 
2.97E-01 
6.11E-01 
5.83E-01 
1.25E+00 
1.06E-01 
1.23E+00 
2.87E+00 
1.35E+01 
4.57E-01 

8.60E-01 
1.05E-01 
1.31E-01 

1.98E-01 

1.98E-01 

1.98E-01 

1.06E-01 

2.87E+00 

4.57E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

• ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 8-17-95 10:37:36 AM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695114 (733) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50 - 4096 
30 - 4096 
1.500 key 

6.500E+02 GRAM 

8-16-95 2:00:49 PM 
8-17-95 10:16:49 AM 

1200.0 seconds 
1200.5 seconds 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 	: 8-08-95 • 

• 



Peak Analysis Report 	 8-17-95 10:37:37 AM 
	

LPaqe..,  2 

************************************************************************** 

III1 ** PEAK ANALYSIS REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695114 (733) 
Peak Analysis Performed on: 	8-17-95 10:37:12 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.66 63.60 2.38E+02 0.00 1.66E+02 
M 	2 147- 155 149.56 75.13 1.65E+02 0.00 2.79E+02 
in 	3 147- 155 153.97 77.34 2.41E+02 0.00 2.40E+02 
M 	4 177- 186 179.23 90.06 3.08E+01 0.00 3.28E+02 
in 	5 177- 186 184.78 92.85 5.28E+02 0.00 2.66E+02 

6 365- 373 369.69 185.91 5.05E+02 0.00 1.85E+02 
M 	7 470- 484 474.75 238.78 4.21E+02 0.00 1.06E+02 
in 	8 470- 484 481.01 241.93 1.85E+02 0.00 9.07E+01 

9 582- 592 587.05 295.30 2.95E+02 0.00 1.17E+02 
10 667- 676 672.76 338.43 6.30E+01 0.00 8.00E+01 
11 694- 704 699.72 352.00 5.49E+02 0.00 7.56E+01 
12 1153- 1163 1159.21 583.24 1.14E+02 0.00 3.44E+01 
13 1205- 1216 1211.07 609.34 3.63E+02 0.00 4.05E+01 

411
114 
15 

1310- 
1804- 

1319 
1816 

1315.35 
1811.14 

661.82 
911.32 

3.88E+01 
7.76E+01 

0.00 
0.00 

3.63E+01 
2.44E+01 

16 1921- 1929 1925.97 969.11 3.29E+01 0.00 2.81E+01 
17 2221- 223 2226.76 1120.49 8.40E+01 0.00 2.60E+01 
18 2897- 2911 2903.88 1461.25 2.37E+02 0.00 9.38E+00 
19 3498- 3516 3507.64 1765.09 5.26E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide 	Id 
Name 	Confidence 

K-40 0.986 
Cs-137 0.998 
Ra-226 0.996 

Nuclide Identification Report 
	

8-17-95 10:37:38 AM 	P 

************************************************************************* 

i" NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695114 (733) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Ra-228 	0.998 

Th-228 	0.998 

110Th-232 	0.998 

U-235 	0.555 

U-238 	0.806 

Energy 
(key) 

Yield 
(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

1460.81* 10.67 8.650E+00 6.712E-01 
661.65* 89.98 9.929E-02 2.822E-02 
295.21* 19.20 1.769E+00 1.571E-01 
351.92* 37.60 1.949E+00 1.085E-01 
609.31* 46.30 1.676E+00 1.106E-01 
1120.29* 15.10 1.869E+00 2.806E-01 
1764.49* 15.80 1.457E+00 2.330E-01 
338.32* 11.40 7.173E-01 1.785E-01 
583.14* 30.25 7.575E-01 9.863E-02 
911.07* 27.70 ' 8.192E-01 1.272E-01 
969.11* 16.60 6.040E-01 1.775E-01 
338.32* 11.40 7.173E-01 1.785E-01 
583.14* 30.25 7.575E-01 9.863E-02 
911.07* 27.70 8.192E-01 1.272E-01 
969.11* 16.60 6.040E-01 1.775E-01 
338.32* 11.40 7.173E-01 1.785E-01 
583.14* 30.25 7.575E-01 9.863E-02 
911.07* 27.70 8.192E-01 1.272E-01 
969.11* 16.60 6.040E-01 1.775E-01 
143.76 10.50 
163.35 4.70 
185.72* 54.00 7.627E-01 9.598E-02 
205.31 4.70 
63.29* 3.80 1.124E+01 1.626E+00 

1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 



Nuclide Identification Report 	 8-17-95 10:37:38 AM 
	

- Page 

********** 	UNIDENTIFIED PEAKS 
	********** • 	Peak Locate Performed on: 
	

8-17-95 10:37:04 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

'Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.13 1.3514E-01 11.37 
in 3 77.34 1.9869E-01 10.07 
M 4 90.06 2.5660E-02 94.26 
in 5 92.85 4.1847E-01 9.66 
M 7 238.78 3.4285E-01 7.12 
m 8 241.93 1.5425E-01 10.95 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 8.04E-01 8.04E-01 
661.65* 89.98 8.31E-02 8.31E-02 
295.21* 19.20 3.47E-01 1.69E-01 
351.92* 37.60 1.69E-01 
609.31* 46.30 1.70E-01 
1120.29* 15.10 6.65E-01 
1764.49* 15.80 3.76E-01 
338.32* 11.40 5.33E-01 2.28E-01 
583.14* 30.25 2.28E-01 
911.07* 27.70 3.06E-01 
969.11* 16.60 5.17E-01 
338.32* 11.40 5.33E-01 2.28E-01 
583.14* 30.25 2.28E-01 
911.07* 27.70 3.06E-01 
969.11* 16.60 5.17E-01 
338.32* 11.40 5.33E-01 2.28E-01 
583.14* 30.25 2.28E-01 
911.07* 27.70 3.06E-01 
969.11* 16.60 5.17E-01 
143.76 10.50 6.38E-01 1.08E-01 
163.35 4.70 1.19E+00 
185.72* 54.00 1.08E-01 
205.31 4.70 1.22E+00 
63.29* 3.80 2.82E+00 2.82E+00 

1001.03 0.84 1.37E+01 
59.54 35.90 4.50E-01 4.50E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

• 	Th-232 
U-235 

U-238 

Am-241 

Page?, 
• . 	 • 	 • 

Nuclide MDA Report 	 8-17-95 10:37:42 AM 

************************************************************************** 

Illi**  NUCLIDE MDA REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695114 (733) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * ** ** * ** 
***** 	GAMMA SPECTRUM 	ANALYSIS 	

u — 

************************************************************************* 

410ort Generated On 
Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 8-17-95 12:37:59 PM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695115 (736) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50 - 4096 
30 - 4096 
1.500 key 

6.500E+02 GRAM 

8-16-95 7:10:10 AM 
8-17-95 12:17:10 PM 

1200.0 seconds 
1200.5 seconds 

Energy Calibration Used Done On 
	: 8-08-95 

Efficiency Calibration Used Done On 	: 8-08-95 • 

• 



Peak Analysis Report 	 8-17-95 12:38:00 PM 	 '7. ? 

************************************************************************** 

IP 

** 	 PEAK 	ANALYSIS 	REPORT ***** 
.*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695115 (736) 
Peak Analysis Performed on: 	8-17-95 12:37:37 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.77 63.66 3.03E+02 0.00 2.03E+02 
2 152- 156 154.00 77.36 1.76E+02 0.00 3.10E+02 
3 182- 186 184.64 92.78 7.28E+02 0.00 2.74E+02 
4 222- 228 225.00 113.09 7.72E+01 0.00 2.05E+02 
5 365- 373 369.76 185.94 5.47E+02 0.00 2.03E+02 
6 470- 478 474.60 238.70 3.18E+02 0.00 2.74E+02 
7 582- 591 587.08 295.31 2.49E+02 0.00 8.75E+01 
8 667- 677 672.58 338.34 9.80E+01 0.00 6.60E+01 
9 694- 704 699.77 352.02 3.95E+02 0.00 6.74E+01 

10 1153- 1164 1158.98 583.12 1.48E+02 0.00 4.20E+01 
11 1206- 1216 1211.11 609.35 2.58E+02 0.00 4.26E+01 
12 1805- 1816 1811.40 911.45 1.07E+02 0.00 2.10E+01 
13 1920- 1930 1926.10 969.17 4.41E+01 0.00 3.99E+01 

411114 15 
1982- 
2896- 

1995 
2912 

1989.61 
2904.02 

1001.14 
1461.32 

5.75E+01 
4.17E+02 

0.00 
0.00 

1.75E+01 
6.38E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 	 8-17-95 12:38:01 PM DPae. I3 ! 

************************************************************************* 

410**NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695115 (736) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Edergy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

AmkTh-232 

IP 
U-235 

U-238 

0.982 1460.81* 10.67 1.539E+01 9.318E-01 
0.827 295.21* 19.20 1.495E+00 1.378E-01 

351.92* 37.60 1.396E+00 9.139E-02 
609.31* 46.30 1.186E+00 9.427E-02 

1120.29 15.10 
1764.49 15.80 

0.997 338.32* 11.40 1.115E+00 1.840E-01 
583.14* 30.25 9.939E-01 1.131E-01 
911.07* 27.70 1.129E+00 1.361E-01 
969.11* 16.60 8.107E-01 2.175E-01 

0.997 338.32* 11.40 1.115E+00 1.840E-01 
583.14* 30.25 9.939E-01 1.131E-01 
911.07* 27.70 1.129E+00 1.361E-01 
969.11* 16.60 8.107E-01 2.175E-01 

0.997 338.32* 11.40 1.115E+00 1.840E-01 
583.14* 30.25 9.939E-01 1.131E-01  
911.07* 27.70 1.129E+00 1.361E-01 
969.11* 16.60 8.107E-01 2.175E-01 

0.554 143.76 10.50 
163.35 4.70 
185.72* 54.00 8.266E-01 1.031E-01 
205.31 4.70 

0.992 63.29* 3.80 1.436E+01 1.959E+00 
1001.03* 0.84 2.110E+01 3.865E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Peak Locate Performed on: 8-17-95 
Peak Locate From Channel: 50 
Peak Locate To Channel: 4096 

• 12:37:30 PM 

Nuclide Identification Report 8-17-95 12:38:01 PM 	- P e 4_ , 
u - 

* * ** * ** * * * UNIDENTIFIED PEAKS 
	********** 

Peak Energy 
	

Peak Size in 	Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.36 1.4456E-01 15.03 
3 92.78 5.8486E-01 4.88 
4 113.09 6.4375E-02 27.80 
6 238.70 2.5783E-01 9.71 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 7.24E-01 7.24E-01 
661.65 89.98 9.85E-02 9.85E-02 
295.21* 19.20 2.95E-01 1.60E-01 
351.92* 37.60 1.60E-01 
609.31* 46.30 1.70E-01 

1120.29 15.10 1.13E+00 
1764.49 15.80 9.73E-01 
338.32* 11.40 5.00E-01 2.55E-01 
583.14* 30.25 2.55E-01 
911.07* 27.70 2.80E-01 
969.11* 16.60 6.38E-01 
338.32* 11.40 5.00E-01 2.55E-01 
583.14* 30.25 2.55E-01 
911.07* 27.70 2.80E-01 
969.11* 16.60 6.38E-01 
338.32* 11.40 5.00E-01 2.55E-01 
583.14* 30.25 2.55E-01 
911.07* 27.70 2.80E-01 
969.11* 16.60 6.38E-01 
143.76 10.50 6.59E-01 1.13E-01 
163.35 4.70 1.30E+00 
185.72* 54.00 1.13E-01 
205.31 4.70 1.31E+00 
63.29* 3.80 3.09E+00 3.09E+00 

1001.03* 0.84 9.56E+00 
59.54 35.90 4.92E-01 4.92E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

• 	Th-232 
U-235 

U-238 

Am-241 

guclide MDA Report 	 8-17-95 12:38:05 PM 

************************************************************************** 

Illi**  NUCLIDE MDA REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695115 (736) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS -.- - ***A* 
************************************************************************* 

41Ibort Generated On 
Sample Title 
Spectrum Description 

: 

: 

8-17-95 	2:12:48 PM 

500 Mar. Soil 	ST. LOUIS DOWNTOWN 

Sample Identification : 11695117(739) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) 30 - 	4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On : 8-16-95 	4:40:00 PM 
Acquisition Started : 8-17-95 	1:52:02 PM 

Live Time 1200.0 seconds 
Real Time 1200.4 seconds 

Energy Calibration Used Done On 	: 8-08-95 
Efficiency Calibration Used Done On 	: 8-08-95 



- 	• 
Page 2 Peak Analysis Report 	 8-17-95 2:12:49 PM 

************************************************************************** 

Illi"  PEAK ANALYSIS REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695117(739) 
Peak Analysis Performed on: 	8-17-95 2:12:26 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

M 	1 147- 155 149.34 75.02 1.65E+02 0.00 2.36E+02 
m 	2 147- 155 153.93 77.32 2.16E+02 0.00 2.08E+02 

3 182- 186 184.84 92.88 3.53E+02 0.00 2.42E+02 
4 365- 373 369.69 185.91 3.40E+02 0.00 1.55E+02 

M 	5 470- 484 474.76 238.78 4.19E+02 0.00 1.19E+02 
in 	6 470- 484 481.10 241.97 1.35E+02 0.00 9.53E+01 

7 582- 592 587.13 295.34 1.97E+02 0.00 1.25E+02 
8 667- 677 672.52 338.31 7.95E+01 0.00 7.15E+01 
9 694- 704 699.77 352.02 3.98E+02 0.00 6.46E+01 

10 1155- 1163 1159.05 583.16 1.31E+02 0.00 3.49E+01 
11 1205- 1216 1211.06 609.33 2.84E+02 0.00 4.05E+01 
12 1521- 1533 1527.65 768.65 3.19E+01 0.00 3.41E+01 
13 1805- 1818 1811.35 911.43 9.85E+01 0.00 2.45E+01 

411
14 
15 

1921- 
2220- 

1930 
2232 

1925.97 
2227.21 

969.11 
1120.71 

3.33E+01 
6.18E+01 

0.00 
0.00 

3.38E+01 
1.63E+01 

16 2895- 2911 2903.89 1461.25 4.19E+02 0.00 4.25E+00 
17 3498- 3514 

• 
3507.32 1764.93 3.89E+01 0.00 2.13E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 8-17-95 2:12:50 PM 	- Page ^3, 

************************************************************************* 

411r** NUCLIDE IDENTIFICATION REPORT 
***** 

t********************************************************************** 

Sample Identification: 11695117(739) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

0.986 1460.81* 10.67 1.547E+01 9.298E-01 
0.997 295.21* 19.20 1.178E+00 1.402E-01 

351.92* 37.60 1.409E+00 9.133E-02 
609.31* 46.30 1.303E+00 9.826E-02 

1120.29* 15.10 1.374E+00 2.314E-01 
1764.49* 15.80 1.062E+00 1.996E-01 

0.997 338.32* 11.40 9.048E-01 1.813E-01 
583.14* 30.25 8.779E-01 1.018E-01 
911.07* 27.70 1.040E+00 1.383E-01 
969.11* 16.60 6.109E-01 1.926E-01 

0.997 338.32* 11.40 9.048E-01 1.813E-01 
583.14* 30.25 8.779E-01 1.018E-01 
911.07* 27.70 1.040E+00 1.383E-01 
969.11* 16.60 6.109E-01 1.926E-01 

0.997 338.32* 11.40 9.048E-01 1.813E-01 
583.14* 30.25 8.779E-01 1.018E-01 
911.07* 27.70 1.040E+00 1.383E-01 
969.11* 16.60 6.109E-01 1.926E-01 

0.555 143.76 10.50 
163.35 4.70 
185.72* 54.00 5.045E-01 6.859E-02 
205.31 4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	 8-17-95 2:12:50 PM 	-15;a§d 

********* * 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 	8-17-95 2:12:18 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

1 	75.02 
2 	77.32 
3 	92.88 

M 	5 	238.78 
m 	6 	241.97 

12 	768.65  

Peak Size in 
Counts per Second 

1.3515E-01 
1.7816E-01 
2.7278E-01 
3.4177E-01 
1.1283E-01 
2.6563E-02 

Peak CPS 
% Uncertainty 

10.91 
10.09 
8.35 
7.88 

15.82 
34.57 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Nuclide MDA Report 	 8-17-95 2:12:53 PM 	- PS9e 

************************************************************************** 
NUCLIDE MDA REPORT 	 ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695117(739) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ara-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

6.37E-01 
9.77E-02 
3.58E-01 
1.57E-01 
1.70E-01 
5.38E-01 
3.55E-01 
5.19E-01 
2.19E-01 
3.14E-01 
5.76E-01 
5.19E-01 
2.19E-01 
3.14E-01 
5.76E-01 
5.19E-01 
2.19E-01 
3.14E-01 
5.76E-01 
5.88E-01 
1.19E+00 
9.97E-02 
1.15E+00 
4.58E+00 
1.42E+01 
4.25E-01 

Nuclide MDA 
(pCi/GRAM) 

6.37E-01 
9.77E-02 
1.57E-01 

2.19E-01 

2.19E-01 

2.19E-01 

9.97E-02 

4.58E+00 

4.25E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



******************************************************************** 
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

Sort Generated On 
	 : 8-17-95 11:27:16 AM 

Sample Title 
	 : 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

Spectrum Description 
Sample Identification : 11695118 (735) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold • 3.00 
Peak Locate Range (in channels) : 50 - 4096 
Peak Area Range (in channels) 30 - 4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On 
	 8-16-95 4:20:33 PM 

Acquisition Started 
	

8-17-95 11:06:33 AM 

Live Time 
	 1200.0 seconds 

Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 

: 8-08-95 
: 8-08-95 

• 



Peak Analysis Report 	 8-17-95 11:27:17 AM TagP:-.)? 
3 I 0 

************************************************************************** 

41Ir**  PEAK ANALYSIS REPORT ***** g*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695118 (735) 
Peak Analysis Performed on: 	8-17-95 11:26:55 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 152- 156 154.00 77.36 1.56E+02 0.00 2.96E+02 
2 182- 186 184.61 92.76 2.96E+02 0.00 2.24E+02 
3 365- 373 369.74 185.93 3.33E+02 0.00 1.69E+02 
4 470- 485 474.64 238.72 4.60E+02 0.00 1.11E+02 
5 470- 485 481.08 241.96 1.44E+02 0.00 9.81E+01 
6 582- 591 586.97 295.25 2.35E+02 0.00 9.38E+01 
7 669- 676 672.89 338.49 6.90E+01 0.00 5.90E+01 
8 694- 704 699.57 351.92 4.22E+02 0.00 6.32E+01 
9 917- 923 920.61 463.16 2.63E+01 0.00 2.97E+01 

10 1153- 1165 1159.21 583.24 1.69E+02 0.00 2.60E+01 
11 1205- 1217 1211.08 609.34 3.22E+02 0.00 2.93E+01 
12 1806- 1818 1811.06 911.28 8.57E+01 0.00 2.93E+01 
13 1921- 1933 1926.17 969.21 3.80E+01 0.00 3.90E+01 
14 2219- 2232 2226.70 1120.45 5.10E+01 0.00 2.10E+01 
15 2895- 2910 2903.76 1461.18 3.52E+02 0.00 1.40E+01 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 



Nuclide Identification Report 	 8-17-95 11:27:18 AM ,P4g er-, 
• . 	 . 

• - 

************************************************************************* 

410* 

** NUCLIDE IDENTIFICATION REPORT ***** 
:********************************************************************** 

Sample Identification: 11695118 (735) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.990 	1460.81* 	10.67 	1.297E+01 	8.569E-01 
Ra-226 	0.924 	295.21* 	19.20 	1.409E+00 	1.366E-01 

	

351.92* 	37.60 	1.492E+00 	9.355E-02 

	

609.31* 	46.30 	1.482E+00 	1.016E-01 

	

1120.29* 	15.10 	1.135E+00 	2.347E-01 

	

1764.49 	15.80 
Ra-228 	0.998 	338.32* 	11.40 	7.857E-01 	1.571E-01 

	

583.14* 	30.25 	1.139E+00 	1.109E-01 

	

911.07* 	27.70 	9.049E-01 	1.363E-01 

	

969.11* 	16.60 	6.982E-01 	2.185E-01 
Th-228 	0.998 	338.32* 	11.40 	7.857E-01 	1.571E-01 

	

583.14* 	30.25 	1.139E+00 	1.109E-01 

	

911.07* 	27.70 	9.049E-01 	1.363E-01 

	

969.11* 	16.60 	6.982E-01 	2.185E-01 
Th-232 	0.998 	338.32* 	11.40 	7.857E-01 	1.571E-01 

• 
583.14* 	30.25 

	

911.07* 	27.70 	
1.139E+00 	1.109E-01 
9.049E-01 	1.363E-01 

	

969.11* 	16.60 	6.982E-01 	2.185E-01 
U-235 	0.555 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	4.944E-01 	6.808E-02 

	

205.31 	4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	 8-17-95 11:27:18 AM 
	

P,age, 
2. 

• * * *** * *** * 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-17-95 11:26:48 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

1 77.36 1.2769E-01 16.48 
2 92.76 2.2486E-01 9.53 

M 4 238.72 3.7565E-01 7.00 
in 5 241.96 1.2009E-01 12.31 

9 463.16 2.1875E-02 34.50 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 9.51E-01 9.51E-01 
661.65 89.98 9.53E-02 9.53E-02 
295.21* 19.20 3.05E-01 1.51E-01 
351.92* 37.60 1.56E-01 
609.31* 46.30 1.51E-01 
1120.29* 15.10 6.17E-01 
1764.49 15.80 1.12E+00 
338.32* 11.40 4.38E-01 2.11E-01 
583.14* 30.25 2.11E-01 
911.07* 27.70 3.33E-01 
969.11* 16.60 6.61E-01 
338.32* 11.40 4.38E-01 2.11E-01 
583.14* 30.25 2.11E-01 
911.07* 27.70 3.33E-01 
969.11* 16.60 6.61E-01 
338.32* 11.40 4.38E-01 2.11E-01 
583.14* 30.25 2.11E-01 
911.07* 27.70 3.33E-01 
969.11* 16.60 6.61E-01 
143.76 10.50 5.36E-01 1.04E-01 
163.35 4.70 1.18E+00 
185.72* 54.00 1.04E-01 
205.31 4.70 1.19E+00 
63.29 3.80 4.37E+00 4.37E+00 

1001.03 0.84 1.48E+01 
59.54 35.90 4.41E-01 4.41E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

• 	Th-232 
U-235 

U-238 

Am-241 

Nuclide MDA Report 	 8-17-95 11:27:21 AM _Page 5 
- / 	*. . 	, 	. ...•• 

************************************************************************** 

***  NUCLIDE MDA REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695118 (735) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



ific*********************************************************************** , 	, 	. 	t 	- 	I 
***** 	GAMMA SPECTRUM 	ANALYSIS 	J**%**,* 
************************************************************************* 

• ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 8-17-95 11:02:17 AM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695119 (734) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50 - 4096 
30 - 4096 
1.500 key 

6.500E+02 GRAM 

8-16-95 4:20:31 PM 
8-17-95 10:41:31 AM 

1200.0 seconds 
1200.5 seconds 

Energy Calibration Used Done On 	: .8-08-95 • 	Efficiency Calibration Used Done On : 8-08-95 

• 
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************************************************************************** 

10
***  PEAK ANALYSIS REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695119 (734) 
Peak Analysis Performed on: 	8-17-95 11:01:54 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 124- 128 126.60 63.57 2.55E+02 0.00 1.83E+02 
2 147- 156 149.57 75.13 1.01E+02 0.00 3.21E+02 
3 147- 156 154.00 77.36 2.55E+02 0.00 2.94E+02 
4 182- 186 184.74 92.83 6.55E+02 0.00 2.84E+02 
5 283- 289 286.34 143.96 9.94E+01 0.00 1.92E+02 
6 365- 373 369.60 185.86 5.81E+02 0.00 1.71E+02 
7 470- 477 474.54 238.67 3.07E+02 0.00 2.56E+02 
8 582- 592 587.18 295.36 2.95E+02 0.00 1.29E+02 
9 668- 677 672.51 338.30 8.27E+01 0.00 8.13E+01 

10 694- 704 699.56 351.92 5.27E+02 0.00 8.11E+01 
11 1154- 1164 1159.19 583.23 1.14E+02 0.00 4.40E+01 
12 1206- 1217 1211.01 609.30 3.98E+02 0.00 4.20E+01 
13 1804- 1815 1811.02 911.26 9.30E+01 0.00 1.20E+01 
14 1922- 1930 1926.05 969.15 4.86E+01 0.00 2.14E+01 
15 2221- 2233 2226.85 1120.53 9.75E+01 0.00 1.95E+01 
16 2452- 2466 2460.88 1238.31 3.95E+01 0.00 2.25E+01 
17 2896- 2912 2904.19 1461.40 3.49E+02 0.00 4.25E+00 
18 3498- 3516 3507.59 1765.06 6.66E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

M 
m 

0  

• 



411 

************************************************************************* 
NUCLIDE IDENTIFICATION REPORT 

• 

***** 
********************************************************************** 

Sample Identification: 	11695119 	(734) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield Activity Activity 
Name 	Confidence 	(key) (%) (pCi/GRAM) Uncertainty 

K-40 	0.975 	1460.81* 10.67 1.285E+01 8.283E-01 
Ra-226 	0.997 	295.21* 19.20 1.767E+00 1.604E-01 

351.92* 37.60 1.868E+00 1.070E-01 
609.31* 46.30 1.837E+00 1.162E-01 

1120.29* 15.10 2.170E+00 2.795E-01 
1764.49* 15.80 1.859E+00 2.617E-01 

Ra-228 	0.999 	338.32* 11.40 9.418E-01 1.871E-01 
583.14* 30.25 7.601E-01 1.041E-01 
911.07* 27.70 9.813E-01 1.195E-01 
969.11* 16.60 8.933E-01 1.797E-01 

Th-228 	0.999 	338.32* 11.40 9.418E-01 1.871E-01 
583.14* 30.25 7.601E-01 1.041E-01 
911.07* 27.70 9.813E-01 1.195E-01 
969.11* 16.60 8.933E-01 1.797E-01 

Th-232 	0.999 	338.32* 11.40 9.418E-01 1.871E-01 
583.14* 30.25 7.601E-01 1.041E-01  
911.07* 27.70 9.813E-01 1.195E-01 
969.11* 16.60 8.933E-01 1.797E-01 

U-235 	0.797 	143.76* 10.50 7.177E-01 1.933E-01 
163.35 4.70 
185.72* 54.00 8.802E-01 1.080E-01 
205.31 4.70 

U-238 	0.807 	63.29* 3.80 1.204E+01 1.722E+00 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 

Nuclide Identification Report 	 8-17-95 11:02:19 AM 
	

Page,  3.. . 

• 
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Nuclide Identification Report 	 8-17-95 11:02:19 AM 

********** 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 	8-17-95 11:01:46 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

Peak Size in 
Counts per Second 

Peak CPS 
% Uncertainty 

_ 	M 2 75.13 8.2416E-02 21.47 
In 3 77.36 2.1048E-01 13.11 

4 92.83 5.2455E-01 5.31 
7 238.67 2.4824E-01 9.61 

16 1238.31 3.2917E-02 25.84 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 
	

8-17-95 11:02:23 AM 
	

5  

************************************************************************** 
NUCLIDE MDA REPORT 	 ***** 

k*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695119 (734) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76* 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

6.37E-01 
1.07E-01 
3.64E-01 
1.75E-01 
1.73E-01 
5.84E-01 
3.76E-01 
5.37E-01 
2.54E-01 
2.19E-01 
4.57E-01 
5.37E-01 
2.54E-01 
2.19E-01 
4.57E-01 
5.37E-01 
2.54E-01 
2.19E-01 
4.57E-01 
4.88E-01 
1.30E+00 
1.04E-01 
1.30E+00 
2.95E+00 
1.59E+01 
4.54E-01 

6.37E-01 
1.07E-01 
1.73E-01 

2.19E-01 

2.19E-01 

2.19E-01 

1.04E-01 

2.95E+00 

4.54E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

• Jort Generated On 	 : 8-17-95 1:49:56 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695120 (738) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 	 6.500E+02 GRAM 

Sample Taken On 	 : 8-16-95 4:00:00 PM 
Acquisition Started 	 : 8-17-95 1:29:02 PM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.5 seconds 

Energy Calibration Used Done On 	: 8-08-95 • 	Efficiency Calibration Used Done On : 8-08-95 

• 



Peak Analysis Report 
	

8-17-95 1:49:57 PM 	 •'Page ;  

************************************************************************** 
•** PEAK 	ANALYSIS 	REPORT  ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695120 (738) 
Peak Analysis Performed on: 	8-17-95 1:49:28 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 
	

Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 
M 2 
in 3 

4 
5 

M 6 
in 7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

124- 128 126.54 63.54 2.24E+02 0.00 2.00E+02 
147- 156 149.46 75.08 1.80E+02 0.00 2.98E+02 
147- 156 154.00 77.36 2.67E+02 0.00 2.60E+02 
182- 186 184.68 92.80 5.53E+02 0.00 3.03E+02 
365- 373 369.56 185.84 5.33E+02 0.00 1.82E+02 
470- 485 474.71 238.76 3.93E+02 0.00 1.45E+02 
470- 485 481.17 242.01 1.66E+02 0.00 1.22E+02 
582- 591 587.14 295.34 3.44E+02 0.00 1.11E+02 
667- 676 672.46 338.28 5.50E+01 0.00 1.05E+02 
695- 704 699.61 351.94 6.17E+02 0.00 6.50E+01 

1153- 1165 1159.26 583.26 1.10E+02 0.00 4.22E+01 
1206- 1217 1211.12 609.36 4.49E+02 0.00 4.20E+01 
1309- 1325 1315.02 661.65 1.66E+01 0.00 1.84E+01 
1309- 1325 1322.77 665.55 1.21E+01 0.00 1.81E+01 
1803- 1817 1810.99 911.25 9.45E+01 0.00 2.25E+01 
1982- 1995 1989.85 1001.26 4.13E+01 0.00 1.58E+01 
2220- 2 .233 2227.09 1120.65 9.35E+01 0.00 2.45E+01 
2457- 2466 2461.07 1238.40 2.33E+01 0.00 2.38E+01 
2896- 2910 2903.74 1461.18 2.51E+02 0.00 1.31E+01 
3498- 3516 3507.50 1765.02 8.76E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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************************************************************************* 

41Ir NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695120 (738) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

4111Th-232 

U-235 

U-238 

0.991 1460.81* 10.67 9.183E+00 7.041E-01 
1.000 661.65* 89.98 4.257E-02 2.184E-02 
0.996 295.21* 19.20 2.062E+00 1.639E-01 

351.92* 37.60 2.190E+00 1.134E-01 
609.31* 46.30 2.075E+00 1.237E-01 

1120.29* 15.10 2.081E+00 2.895E-01 
1764.49* 15.80 2.462E+00 3.016E-01 

0.771 338.32* 11.40 6.259E-01 1.949E-01 
583.14* 30.25 7.309E-01 1.044E-01 
911.07* 27.70 9.972E-01 1.354E-01 
969.11 16.60 

0.771 338.32* 11.40 6.259E-01 1.949E-01 
583.14* 30.25 7.309E-01 1.044E-01 
911.07* 27.70 9.972E-01 1.354E-01 
969.11 16.60 

0.771 338.32* 11.40 6.259E-01 1.949E-01 
583.14* 30.25 7.309E-01 1.044E-01 
911.07* 27.70 9.972E-01 1.354E-01 
969.11 16.60 

0.556 143.76 10.50 
163.35 4.70 
185.72* 54.00 8.050E-01 1.004E-01 
205.31 4.70 

0.996 63.29* 3.80 1.056E+01 1.608E+00 
1001.03* 0.84 1.506E+01 3.445E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 



. 	I 

Nuclide Identification Report 	 8-17-95 1:49:58 PM 
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********** UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 	8-17-95 1:49:19 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.08 1.4759E-01 11.22 
in 3 77.36 2.2052E-01 9.99 

4 92.80 4.3976E-01 6.13 
M 6 238.76 3.2024E-01 8.39 
in 7 242.01 1.3800E-01 13.04 
in 14 665.55 1.0110E-02 52.81 

18 1238.40 1.9375E-02 37.67 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Nuclide MDA Report 	 8-17-95 1:50:02 PM 	- Pa.: ■ si/6-) 5  

************************************************************************** 
+-*** 	 NUCLIDE MDA REPORT 

410

*****  
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695120 (738) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65* 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11 
338.32* 
583.14* 
911.07* 
969.11 
338.32* 
583.14* 
911.07* 
969.11 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03* 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

9.12E-01 
5.47E-02 
3.30E-01 
1.54E-01 
1.73E-01 
6.61E-01 
3.76E-01 
6.06E-01 
2.61E-01 
3.08E-01 
8.74E-01 
6.06E-01 
2.61E-01 
3.08E-01 
8.74E-01 
6.06E-01 
2.61E-01 
3.08E-01 
8.74E-01 
6.77E-01 
1.35E+00 
1.07E-01 
1.37E+00 
3.08E+00 
9.13E+00 
4.84E-01 

9.12E-01 
5.47E-02 
1.54E-01 

2.61E-01 

2.61E-01 

2.61E-01 

1.07E-01 

3.08E+00 

4.84E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



: • ***** 	GAMMA 	SPECTRUM 	ANALYSIS U - (...;?**4* 
************************************************************************* 

• ort Generated On 	 : 8-18-95 9:10:49 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695132(743) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	

6.500E+02 GRAM 

Sample Taken On 	 : 8-17-95 10:55:00 AM 
Acquisition Started 
	

: 8-18-95 8:49:53 AM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.5 seconds 

Energy Calibration Used Done On 	: 8-18-95 
Efficiency Calibration Used Done On 	: 8-18-95 • 



Peak Analysis Report 
	

8-18-95 9:10:50 AM 	 rIPitgel 2 

************************************************************************** 

PEAK 	ANALYSIS 	REPORT 	 ***** 

Ilk*********************************************************************** 
Detector Name: DET01 
Sample Identification: 11695132(743) 
Peak Analysis Performed on: 	8-18-95 9:10:23 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 	128- 132 
2 	156- 160 
3 	186- 192 
4 	228- 234 
5 	291- 297 
6 	375- 383 

M 	7 	482- 497 
8 	482- 497 
9 	597- 606 

10 	684- 694 
11 	712- 722 
12 	939- 947 
13 1033- 1059 

ak 14 1184- 1193 
W15 1235- 1247 

16 1475- 1486 
17 1850- 1864 

M 18 1960- 1981 
in 19 1960- 1981 

20 2033- 2046 
21 2277- 2290 
22 2970- 2986 
23 3590- 3602 

130.00 
158.00 
189.52 
231.00 
294.17 
379.37 
486.85 
493.36 
602.27 
689.88 
717.56 
943.84 
1041.36 
1189.14 
1241.99 
1482.34 
1857.30 
1966.25 
1975.70 
2040.55 
2283.80 
2978.38 
3597.69 

63.62 
77.36 
92.83 

113.18 
144.17 
185.97 
238.70 
241.90 
295.33 
338.32 
351.90 
462.92 
510.77 
583.27 
609.20 
727.13 
911.09 
964.55 
969.18 
1001.00 
1120.35 
1461.13 
1764.98  

2.21E+02 
1.79E+02 
5.70E+02 
4.46E+01 
7.47E+01 
4.57E+02 
4.95E+02 
1.41E+02 
2.28E+02 
1.09E+02 
4.00E+02 
2.28E+01 
6.24E+01 
1.59E+02 
2.73E+02 
4.90E+01 
1.05E+02 
2.58E+01 
4.60E+01 
5.75E+01 
6.95E+01 
4.20E+02 
4.01E+01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.71E+02 
2.85E+02 
2.93E+02 
1.93E+02 
1.59E+02 
1.61E+02 
1.12E+02 
9.64E+01 
9.75E+01 
6.88E+01 
7.29E+01 
3.83E+01 
1.05E+02 
3.38E+01 
2.93E+01 
2.40E+01 
2.63E+01 
2.38E+01 
2.28E+01 
2.45E+01 
3.15E+01 
8.50E+00 
4.88E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 



Nuclide Identification Report 8-18-95 9:10:51 AM 	_pacAe, ,3 

************************************************************************* 

411r*

** NUCLIDE IDENTIFICATION REPORT ***** 
******************************************************************* 

Sample Identification: 11695132(743) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 
Name 	Confidence 	(key) 	(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 0.993 	1460.81* 	10.67 1.518E+01 9.404E-01 
Ra-226 0.997 	295.21* 	19.20 1.322E+00 1.323E-01 

351.92* 	37.60 1.366E+00 8.987E-02 
609.31* 	46.30 1.210E+00 9.082E-02 

1120.29* 	15.10 1.513E+00 2.767E-01 
1764.49* 	15.80 1.072E+00 2.103E-01 

Ra-228 0.999 	338.32* 	11.40 1.201E+00 1.844E-01 
583.14* 	30.25 1.034E+00 1.063E-01 
911.07* 	27.70 1.077E+00 1.409E-01 
969.11* 	16.60 8.246E-01 2.216E-01 

Th-228 0.999 	338.32* 	11.40 1.201E+00 1.844E-01 
583.14* 	30.25 1.034E+00 1.063E-01 
911.07* 	27.70 1.077E+00 1.409E-01 
969.11* 	16.60 8.246E-01 2.216E-01 

Th-232 0.999 	338.32* 	11.40 1.201E+00 1.844E-01 

• 

	

583.14* 	30.25 

	

911.07* 	27.70 
1.034E+00 
1.077E+00 

1.063E-01  
1.409E-01 

969.11* 	16.60 8.246E-01 2.216E-01 
U-235 0.793 	143.76* 	10.50 5.423E-01 1.694E-01 

163.35 	4.70 
185.72* 	54.00 6.837E-01 8.898E-02 
205.31 	4.70 

U-238 0.994 	63.29* 	3.80 1.137E+01 2.092E+00 
1001.03* 	0.84 2.060E+01 4.102E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 



Nuclide Identification Report 
	

8-18-95 9:10:51 AM 
	

k 

********** 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 	8-18-95 9:10:13 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

	

2 	77.36 

	

3 	92.83 

	

4 	113.18 
M 	7 	238.70 
in 	8 	241.90 

	

12 	462.92 

	

13 	510.77 

	

16 	727.13 

	

M 18 	964.55 

Peak Size in 
Counts per Second 

1.4706E-01 
4.5340E-01 
3.7188E-02 
4.0468E-01 
1.1773E-01 
1.8958E-02 
3.3956E-02 
4.0833E-02 
2.1461E-02 

Peak CPS 
% Uncertainty 

14.36 
6.15 

45.22 
7.06 

14.93 
44.83 
56.07 
21.31 
33.75 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 8-18-95 9:10:55 AM 	- Pa tje 5 

************************************************************************** 
***** 	 NUCLIDE MDA REPORT 	 ***** 

III*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695132(743) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76* 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03* 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

7.84E-01 
9.67E-02 
3.01E-01 
1.61E-01 
1.45E-01 
7.26E-01 
4.31E-01 
4.92E-01 
2.13E-01 
3.22E-01 
4.88E-01 
4.92E-01 
2.13E-01 
3.22E-01 
4.88E-01 
4.92E-01 
2.13E-01 
3.22E-01 
4.88E-01 
4.54E-01 
1.22E+00 
1.01E-01 
1.24E+00 
3.12E+00 
1.08E+01 
4.69E-01 

Nuclide MDA 
(pCi/GRAM) 

7.84E-01 
9.67E-02 
1.45E-01 

2.13E-01 

2.13E-01 

2.13E-01 

1.01E-01 

3.12E+00 

4.69E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

41110ort Generated On 	 • 

• 

8-22-95 6:12:14 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 

: 11695135(744) 
: SL 
: 500 Mar Soil 

ST. LOUIS DOWNTOWN 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

6.500E+02 GRAM 

8-17-95 12:35:00 PM 
8-18-95 9:11:31 AM 

1200.0 seconds 
1200.5 seconds 

Energy Calibration Used Done On 	: 8-18-95 
Efficiency Calibration Used Done On 	: 8-18-95 



Peak Analysis Report 	 8-22-95 6:12:15 AM 	 . _ 	: 2 

************************************************************************** 
-**** 	 PEAK 	ANALYSIS 	REPORT 	 ***** 

IIP *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695135(744) 
Peak Analysis Performed on: 	8-22-95 6:12:04 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 128- 132 130.00 63.62 3.24E+02 0.00 2.09E+02 
2 151- 159 153.36 75.08 1.65E+02 0.00 2.98E+02 

in 	3 151- 159 157.97 77.35 2.35E+02 0.00 2.49E+02 
4 186- 192 189.52 92.83 7.93E+02 0.00 3.77E+02 
5 375- 383 379.31 185.94 6.30E+02 0.00 1.58E+02 

M 	6 482- 497 486.97 238.76 4.56E+02 0.00 1.17E+02 
in 	7 482- 497 493.65 242.04 1.27E+02 0.00 1.30E+02 

8 597- 606 602.09 295.25 2.05E+02 0.00 9.25E+01 
9 685- 695 690.30 338.52 9.27E+01 0.00 7.43E+01 

10 712- 722 717.72 351.98 4.18E+02 0.00 7.56E+01 
11 1182- 1193 1188.80 583.11 1.33E+02 0.00 4.20E+01 
12 1236- 1248 1242.25 609.33 3.08E+02 0.00 4.39E+01 
13 1478- 1486 1482.67 727.29 3.21E+01 0.00 2.59E+01 

ilo
14 
15 

1853- 
1970- 

1862 
1980 

1857.87 
1974.99 

911.37 
968.83 

9.40E+01 
3.06E+01 

0.00 
0.00 

3.00E+01 
3.44E+01 

16 2034- 2045 2041.36 1001.40 5.55E+01 0.00 1.65E+01 
17 2278- 2292 2284.23 1120.56 7.95E+01 0.00 2.25E+01 
18 2516- 2530 2524.89 1238.63 2.61E+01 0.00 3.19E+01 
19 2970- 2985 2978.19 1461.03 4.18E+02 0.00 8.00E+00 
20 3589- 3603 3598.04 1765.15 6.63E+01 0.00 3.75E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Ra-228 0.996 

Th-228 0.996 

Th-232 0.996 • 

Nuclide Identification Report 8-22-95 6:12:15 AM 	Page 3 

************************************************************************* 
- *** NUCLIDE IDENTIFICATION REPORT ***** 

0 k********************************************************************** 
Sample Identification: 11695135(744) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.996 	1460.81* 	10.67 
Ra-226 	0.996 	295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
U-235 	0.558 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 
U-238 	0.992 	63.29* 	3.80 

	

1001.03* 	0.84  

1.508E+01 	9.353E-01 
1.193E+00 	1.261E-01 
1.434E+00 	9.220E-02 
1.387E+00 	1.005E-01 
1.717E+00 	2.678E-01 
1.807E+00 	2.604E-01 
1.021E+00 	1.825E-01 
8.570E-01 	1.055E-01 
9.666E-01 	1.331E-01 
5.489E-01 	1.906E-01 
1.021E+00 	1.825E-01 
8.570E-01 	1.055E-01 
9.666E-01 	1.331E-01 
5.489E-01 	1.906E-01 
1.021E+00 	1.825E-01 
8.570E-01 	1.055E-01 
9.666E-01 	1.331E-01 
5.489E-01 	1.906E-01 

9.547E-01 	1.184E-01 

1.677E+01 	2.884E+00 
1.944E+01 	3.620E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



- 	 • 

Nuclide Identification Report 	 8-22-95 6:12:15 AM 	-1  'Page 4 

** *** *** ** 	UNIDENTIFIED 	PEAKS 
	*** ** *** ** 

Peak Locate Performed on: 	8-22-95 6:12:00 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.08 1.3608E-01 14.96 
m 3 77.35 1.9352E-01 12.42 

4 92.83 6.4144E-01 5.03 
M 6 238.76 3.7216E-01 7.37 
In 7 242.04 1.0576E-01 14.65 

13 727.29 2.6037E-02 29.90 
18 1238.63 2.1771E-02 41.54 

M = First peak in a multiplct region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

411 



Nuclide MDA Report 	 8-22-95 6:12:17 AM 	
- . . 

************************************************************************** 

II 
	NUCLIDE MDA REPORT 	 ***** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695135(744) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03* 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

7.73E-01 
9.67E-02 
2.93E-01 
1.63E-01 
1.71E-01 
6.39E-01 
4.04E-01 
5.10E-01 
2.46E-01 
3.06E-01 
5.81E-01 
5.10E-01 
2.46E-01 
3.06E-01 
5.81E-01 
5.10E-01 
2.46E-01 
3.06E-01 
5.81E-01 
6.67E-01 
1.34E+00 
9.95E-02 
1.26E+00 
3.44E+00 
8.85E+00 
5.35E-01 

Nuclide MDA 
(pCi/GRAM) 

7.73E-01 
9.67E-02 
1.63E-01 

2.46E-01 

2.46E-01 

2.46E-01 

9.95E-02 

3.44E+00 

5.35E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 
************************************************************************* 

• ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 

: 

: 
: 
: 

8-18-95 	9:58:08 AM 

500 Mar. Soil 	ST. LOUIS DOWNTOWN 

11695136(745) 
SL 
500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) • 30 - 	4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On : 8-17-95 	1:00:00 PM 
Acquisition Started : 8-18-95 	9:37:19 AM 

Live Time • 1200.0 seconds 
Real Time 1200.5 seconds 

Energy Calibration Used Done On 	: 8-18-95 

• 	Efficiency Calibration Used Done On : 8-18-95 

• 



Peak Analysis Report 	 8-18-95 9:58:10 AM 	 1P4ge 2 

************************************************************************** 
*.*** 	 PEAK 	ANALYSIS 	REPORT 	 ***** e *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695136(745) . 
Peak Analysis Performed on: 	8-18-95 9:57:44 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 127- 131 129.94 63.59 2.85E+02 0.00 1.81E+02 
2 156- 160 158.00 77.36 1.34E+02 0.00 2.91E+02 
3 186- 192 189.58 92.86 6.25E+02 0.00 3.88E+02 
4 290- 296 293.68 143.93 9.70E+01 0.00 1.89E+02 
5 375- 383 379.39 185.98 5.18E+02 0.00 1.91E+02 

M 	6 482- 497 486.94 238.75 3.86E+02 0.00 1.00E+02 
in 	7 482- 497 493.54 241.99 1.45E+02 0.00 9.29E+01 

8 597- 606 602.35 295.37 2.27E+02 0.00 9.63E+01 
9 684- 694 689.60 338.18 8.18E+01 0.00 8.53E+01 

10 712- 722 717.64 351.94 4.29E+02 0.00 7.43E+01 
11 1030- 1059 1041.21 510.69 7.02E+01 0.00 1.09E+02 
12 1184- 1193 1189.00 583.20 1.41E+02 0.00 3.50E+01 
13 1237- 1248 1242.04 609.23 2.82E+02 0.00 4.50E+01 

Alik 14 1478- 1488 1482.54 727.22 2.65E+01 0.00 2.75E+01 
Imp 15 1851- 1862 1857.95 911.41 9.65E+01 0.00 2.25E+01 

16 1971- 1980 1975.77 969.22 3.65E+01 0.00 3.25E+01 
17 2276- 2292 2284.43 1120.66 5.51E+01 0.00 3.19E+01 
18 2970- 2985 2978.42 1461.15 3.45E+02 0.00 1.40E+01 
19 3588- 3606 3597.38 1764.83 5.86E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Ra-228 0.997 

Th-228 0.997 

Th-232 0.997 • 

Page' 3 Nuclide Identification Report 	 8-1895 9:58:10 AM 

************************************************************************* 
--*** NUCLIDE IDENTIFICATION REPORT ***** 

0 ********************************************************************** 
Sample Identification: 11695136(745) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.992 	1460.81* 	10.67 	1.245E+01 	8.437E-01 
Ra-226 	0.998 	295.21* 	19.20 	1.317E+00 	1.318E-01 

	

351.92* 	37.60 	1.465E+00 	9.298E-02 

	

609.31* 	46.30 	1.252E+00 	9.613E-02 

	

1120.29* 	15.10 	1.201E+00 	2.739E-01 

	

1764.49* 	15.80 	1.591E+00 	2.409E-01 

	

338.32* 	11.40 	8.987E-01 	1.869E-01 

	

583.14* 	30.25 	9.128E-01 	1.020E-01 

	

911.07* 	27.70 	9.924E-01 	1.298E-01 

	

969.11* 	16.60 	6.544E-01 	1.886E-01 

	

338.32* 	11.40 	8.987E-01 	1.869E-01 

	

583.14* 	30.25 	9.128E-01 	1.020E-01 

	

911.07* 	27.70 	9.924E-01 	1.298E-01 

	

969.11* 	16.60 	6.544E-01 	1.886E-01 

	

338.32* 	11.40 	8.987E-01 	1.869E-01 

	

583.14* 	30.25 	9.128E-01 	1.020E-01 

	

911.07* 	27.70 	9.924E-01 	1.298E-01 

	

969.11* 	16.60 	6.544E-01 	1.886E-01 
U-235 	0.795 	143.76* 	10.50 	7.108E-01 	1.960E-01 

	

163.35 	4.70 

	

185.72* 	54.00 	7.777E-01 	9.989E-02 

	

205.31 	4.70 
U-238 	0.787 	63.29* 	3.80 	1.481E+01 	2.584E+00 

	

1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	 8-18-95 9:58:10 AM 

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-18-95 9:57:36 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

	

2 	77.36 

	

3 	92.86 
M 	6 	238.75 
in 	7 	241.99 

	

11 	510.69 

	

14 	727.22  

Peak Size in 
Counts per Second 

1.0987E-01 
4.9965E-01 
3.1394E-01 
1.2096E-01 
4.0519E-02 
2.2083E-02 

Peak CPS 
% Uncertainty 

18.69 
6.14 
7.07 
9.96 

49.90 
36.16 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 8-18-95 9:58:14 AM 	'Ng/To 5 

************************************************************************** 
, *** 	 NUCLIDE NDA REPORT 

• 

***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695136(745) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76* 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

9.32E-01 
1.09E-01 
2.99E-01 
1.62E-01 
1.72E-01 
7.74E-01 
3.68E-01 
5.44E-01 
2.17E-01 
2.82E-01 
5.53E-01 
5.44E-01 
2.17E-01 
2.82E-01 
5.53E-01 
5.44E-01 
2.17E-01 
2.82E-01 
5.53E-01 
4.92E-01 
1.26E+00 
1.09E-01 
1.24E+00 
3.21E+00 
1.61E+01 
5.06E-01 

9.32E-01 
1.09E-01 
1.62E-01 

2.17E-01 

2.17E-01 

2.17E-01 

1.09E-01 

3.21E+00 

5.06E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



*******************************************************************I*AI** 
***** 	GAMMA SPECTRUM 	ANALYSIS -. - . .***** 
************************************************************************* 

Sort Generated On 	 : 8-18-95 12:52:00 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST. LOUIS DOWNTOWN 

: 11695137(751) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	 6.500E+02 GRAM 

Sample Taken On 
	 : 8-18-95 10:00:18 AM 

Acquisition Started 
	

: 8-18-95 12:31:18 PM 

Live Time 
	 1200.0 seconds 

Real Time 
	 1200.4 seconds 

Energy Calibration Used Done On 	: 8-18-95 
Efficiency Calibration Used Done On 	: 8-18-95 

• 



Peak Analysis Report 	 8-18-95 12:52:01 PM 
	

I Page 2 

************************************************************************** 
• *** 	 PEAK 	ANALYSIS 	REPORT 	 ***** 

110 *********************************************************************** 
Detector Name: DET01 
Sample Identification: 11695137(751) 
Peak Analysis Performed on: 	8-18-95 12:51:39 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 	127- 131 
2 	156- 160 
3 	186- 192 
4 	375- 383 

M 	5 	482- 497 
in 	6 	482- 497 

7 	597- 607 
8 	686- 694 
9 	712- 722 
10 1183- 1193 
11 1236- 1248 
12 1853- 1864 
13 1971- 1979 

Ai 14 2279- 2292 
411. 15 2970- 2986  

129.85 
158.00 
189.44 
379.40 
486.87 
493.65 
602.32 
689.86 
717.69 
1189.17 
1242.18 
1857.16 
1975.65 
2284.18 
2978.61  

63.55 
77.36 
92.79 
185.99 
238.72 
242.04 
295.36 
338.31 
351.96 
583.28 
609.30 
911.02 
969.16 
1120.53 
1461.24  

1.32E+02 
1.52E+02 
2.72E+02 
2.60E+02 
4.39E+02 
1.49E+02 
2.09E+02 
6.11E+01 
4.20E+02 
9.65E+01 
3.17E+02 
9.05E+01 
4.82E+01 
4.95E+01 
3.40E+02 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.36E+02 
2.49E+02 
2.82E+02 
1.64E+02 
1.01E+02 
9.43E+01 
1.02E+02 
7.09E+01 
6.05E+01 
3.85E+01 
3.09E+01 
2.55E+01 
2.47E+01 
2.45E+01 
8.50E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Ra-228 0.999 

Th-228 0.999 

Th-232 0.999 • 

8-18-95 12:52:02 PM 	PA40; 3 Nuclide Identification Report 

************************************************************************* 
*-*** NUCLIDE IDENTIFICATION REPORT ***** 

III********************************************************************** 

Sample Identification: 11695137(751) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.987 	1460.81* 	10.67 	1.229E+01 	8.246E-01 
Ra-226 	0.925 	295.21* 	19.20 	1.215E+00 	1.315E-01 

	

351.92* 	37.60 	1.437E+00 	9.003E-02 

	

609.31* 	46.30 	1.410E+00 	9.825E-02 

	

1120.29* 	15.10 	1.078E+00 	2.382E-01 

	

1764.49 	15.80 

	

338.32* 	11.40 	6.722E-01 	1.610E-01 

	

583.14* 	30.25 	6.173E-01 	9.288E-02 

	

911.07* 	27.70 	9.304E-01 	1.300E-01 

	

969.11* 	16.60 	8.650E-01 	1.817E-01 

	

338.32* 	11.40 	6.722E-01 	1.610E-01 

	

583.14* 	30.25 	6.173E-01 	9.288E-02 

	

911.07* 	27.70 	9.304E-01 	1.300E-01 

	

969.11* 	16.60 	8.650E-01 	1.817E-01 

	

338.32* 	11.40 	6.722E-01 	1.610E-01 

	

583.14* 	30.25 	6.173E-01 	9.288E-02 

	

911.07* 	27.70 	9.304E-01 	1.300E-01 

	

969.11* 	16.60 	8.650E-01 	1.817E-01 
U-235 	0.557 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	3.778E-01 	5.741E-02 

	

205.31 	4.70 
U-238 	0.788 	63.29* 	3.80 	6.636E+00 	1.423E+00 

	

1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

8-18-95 12:52:02 PM 	 4 

********** 	UNIDENTIFIED 	PEAKS 
	**** * ***** 

Peak Locate Performed on: 	8-18-95 12:51:32 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	 Peak Size in 	Peak CPS 

No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.36 1.2425E-01 15.83 
3 92.79 2.0538E-01 11.49 

M 5 238.72 3.5830E-01 7.21 
in 6 242.04 1.2411E-01 13.07 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Nuclide MDA Report 
	

8-18-95 12:52:06 PM 
	

pa0e 5 

************************************************************************** 
*-*** NUCLIDE MDA REPORT ***** 

1111 *********************************************************************** 
Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695137(751) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

7.84E-01 
8.98E-02 
3.15E-01 
1.47E-01 
1.49E-01 
6.47E-01 
1.01E+00 
4.74E-01 
2.31E-01 
2.98E-01 
4.76E-01 
4.74E-01 
2.31E-01 
2.98E-01 
4.76E-01 
4.74E-01 
2.31E-01 
2.98E-01 
4.76E-01 
5.52E-01 
1.14E+00 
1.02E-01 
1.07E+00 
2.82E+00 
1.24E+01 
4.30E-01 

7.84E-01 
8.98E-02 
1.47E-01 

2.31E-01 

2.31E-01 

2.31E-01 

1.02E-01 

2.82E+00 

4.30E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



*********************************************************************n**** , 
***** 	GAMMA SPECTRUM 	ANALYSIS-  - ' .*4 *** 
************************************************************************* 

• ort Generated On 	 : 8-30-95 4:49:30 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST. LOUIS DOWNTOWN 
: frY; 10 	1/95 	 1/ncti 
: - 2-CM' (892) .-/ 
: SL 
: 500 Mar Soil S 

Peak Locate Threshold 	 : 3.00 	 / / I  
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 	 6.500E+02 GRAMS:/-  

Sample Taken On 	 8-30-95 9:20:00 AM , 
Acquisition Started 	 8-30-95 4:28:46 PMV 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 	: 8-24-95 • 	Efficiency Calibration Used Done On : 8-18-95 

• 



Peak Analysis Report 	 8-30-95 4:49:32 PM 
	 - 	ip-aie 2 

************************************************************************** 

PEAK 	ANALYSIS 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: Z2 COMP (892) 
Peak Analysis Performed on: 	8-30-95 4:49:10 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 156- 160 158.01 77.53 1.51E+02 0.00 2.22E+02 
2 375- 383 379.34 186.09 2.38E+02 0.00 1.53E+02 
3 423- 431 427.06 209.50 3.41E+01 0.00 1.25E+02 
4 482- 490 486.91 238.85 3.46E+02 0.00 2.13E+02 
5 597- 607 602.25 295.42 1.74E+02 0.00 9.21E+01 
6 685- 695 690.11 338.52 1.09E+02 0.00 6.05E+01 
7 712- 722 717.66 352.03 3.45E+02 0.00 5.36E+01 ---- 
8 1182- 1194 1189.00 583.22 1.14E+02 0.00 3.58E+01 
9 1237- 1247 1242.37 609.40 2.34E+02 0.00 3.85E+011,--  

10 1850- 1864 1857.77 911.25 1.03E+02 0.00 2.63E+01 
11 1971- 1982 1975.81 969.15 4.95E+01 0.00 3.15E+01 
12* 2279- 2291 2284.16 1120.39 5.39E+01 0.00 2.11E+01 
13 2970- 2986 2978.59 1461.01 4.36E+02 0.00 1.27E+01V- 

•14 3589- 3605 3598.13 1764.89 2.69E+01 0.00 2.13E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Error's quoted at 0.000 sigma 



1460.81* 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 

K-40 
	

0.997 
Ra-226 
	

0.998 

Ra-228 	0.999 

Th-228 	0.999 

Th-232 

411 . 
U-235 

0.999 

0.554 

Nuclide Identification Report 
	

8-30-95 4:49:32 PM 	• _Page; 

************************************************************************* 
NUCLIDE IDENTIFICATION REPORT ***** 

********************************************************************** 

Sample Identification: Z2 COMP (892) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

10.67 1.575E+01 9.727E-01 
19.20 1.015E+00 1.213E-01 
37.60 1.183E+00 8.106E-02 
46.30 1.051E+00 8.638E-02 
15.10 1.159E+00 2.311E-01 
15.80 7.032E-01 1.658E-01 
11.40 1.194E+00 1.776E-01 
30.25 7.327E-01 9.822E-02 
27.70 1.056E+00 1.400E-01 
16.60 8.874E-01 2.046E-01 
11.40 1.194E+00 1.776E-01 
30.25 7.327E-01 9.822E-02 
27.70 1.056E+00 1.400E-01 
16.60 8.874E-01 2.046E-01 
11.40 1.194E+00 1.776E-01 
30.25 7.327E-01 9.822E-02 
27.70 1.056E+00 1.400E-01 
16.60 8.874E-01 2.046E-01 
10.50 
4.70 

54.00 3.481E-01 5.392E-02 
4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 



Page - 	. • Nuclide Identification Report 	 8-30-95 4:49:32 PM 

• ********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-30-95 4:49:01 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

Peak Size in 	Peak CPS 
Counts per Second % Uncertainty 

1 77.53 1.2329E-01 15.30 
3 209.50 2.8438E-02 50.71 
4 238.85 2.8073E-01 8.39 

M = First peak in a multiplet region 
in = Other peak in a multiplet region • 

Errors quoted at 1.000 sigma 



Th-228 

Th-232 

-Page -  -5 
• 

Nuclide MDA Report 	 8-30-95 4:49:36 PM 

************************************************************************** 
NUCLIDE MDA REPORT 	 ***** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: Z2 COMP (892) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Ra -228 

U-235 

Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 9.26E-01 9.26E-01 
661.65 89.98 8.23E-02 8.23E-02 
295.21* 19.20 3.00E-01 1.39E-01 
351.92* 37.60 1.39E-01 
609.31* 46.30 1.54E-01 

1120.29* 15.10 5.96E-01 
1764.49* 15.80 3.45E-01 
338.32* 11.40 4.64E-01 2.34E-01 
583.14* 30.25 2.34E-01 
911.07* 27.70 3.22E-01 
969.11* 16.60 5.72E-01 
338.32* 11.40 4.64E-01 2.34E-01 
583.14* 30.25 2.34E-01 
911.07* 27.70 3.22E-01 
969.11* 16.60 5.72E-01 
338.32* 11.40 4.64E-01 2.34E-01 
583.14* 30.25 2.34E-01 
911.07* 27.70 3.22E-01 
969.11* 16.60 5.72E-01 
143.76 10.50 5.32E-01 9.82E-02 
163.35 4.70 1.09E+00 
185.72* 54.00 9.82E-02 
205.31 4.70 1.08E+00 
63.29 3.80 4.14E+00 4.14E+00 

1001.03 0.84 1.10E+01 
59.54 35.90 4.36E-01 4.36E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

U-238 

Am-241 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



********************************************************************** 
***** 	GAMMA SPECTRUM 	ANALYSI_S-- ;-  
************************************************************************* 

Sort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 9-01-95 5:59:31 AM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695196 (907) 1/ 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50- 4096 
30 - 4096 
1.500 key 

6.509E+02 GRAMS L- 

8-29-95 10:30:00 AM 
9-01-95 5:38:45 AM 

1200.0 seconds 
1200.5 seconds - 

Energy Calibration Used Done On 	: 8-24-95 

• 	Efficiency Calibration Used Done On : 8-18-95 

• 



Peak Analysis Report 	 9-01-95 5:59:32 AM 
	

Page 2 

************************************************************************** 
PEAK 	ANALYSIS 	REPORT'  

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695196 (907) 
Peak Analysis Performed on: 	9-01-95 5:59:09 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 127- 131 129.65 63.62 1.67E+02 0.00 
2 156- 160 158.00 77.52 1.95E+02 0.00 2.72E+02 
3 186- 192 189.30 92.88 3.77E+02 0.00 2.91E+02 
4 375- 383 379.28 186.06 3.74E+02 0.00 1.74E+02 
5 482- 490 486.64 238.72 3.49E+02 0.00 2.88E+02,-- 
6 597- 606 602.13 295.37 2.33E+02 0.00 9.63E+01 
7 685- 694 689.90 338.42 1.18E+02 0.00 6.88E+01 
8 712- 722 717.62 352.02 4.05E+02 0.00 7.84E+01,. 
9 1183- 1194 1188.93 583.19 1.29E+02 0.00 4.80E+01 

10 1236- 1248 1242.27 609.35 3.01E+02 0.00 
11 1563- 1571 1567.19 768.72 2.24E+01 0.00 3.26E+01 
12 1850- 1863 1857.59 911.16 9.32E+01 0.00 2.97E+01 
13 1971- 1981 1975.44 968.97 4.01E+01 0.00 2.89E+01 

411114 15 
2276- 
2970- 

2288 
2985 

2284.19 
2978.35 

1120.41 
1460.89 

5.76E+01 
4.84E+02 

0.00 
0.00 

2.44E+01 
6.00E+00 ■,--  

16 3589- 3607 3598.26 1764.95 4.72E+01 0.00 4.75E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



DRai4€ I 43 6 9-01-95 5:59:33 AM Nuclide Identification Report 

************************************************************************* 

110
** NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695196 (907) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 
	

Activity 
	

Activity 
Name 	Confidence (key) 
	

(%) 
	

(pCi/GRAM) 
	

Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

U-238 

1.000 1460.81* 10.67 1.747E+01 1.025E+00 
0.998 295.21* 19.20 1.357E+00 1.328E-01 

351.92* 37.60 1.385E+00 9.113E-02 
609.31* 46.30 1.353E+00 9.800E-02 
1120.29* 15.10 1.239E+00 2.435E-01 
1764.49* 15.80 1.273E+00 2.307E-01 

0.999 338.32* 11.40 1.299E+00 1.848E-01 
583.14* 30.25 8.294E-01 1.075E-01 
911.07* 27.70 9.574E-01 1.382E-01 
969.11* 16.60 7.183E-01 1.877E-01 

0.999 338.32* 11.40 1.299E+00 1.848E-01 
583.14* 30.25 8.294E-01 1.075E-01 
911.07* 27.70 9.574E-01 1.382E-01 
969.11* 16.60 7.183E-01 1.877E-01 

0.999 338.32* 11.40 1.299E+00 1.848E-01 
583.14* 30.25 8.294E-01 1.075E-01 
911.07* 27.70 9.574E-01 1.382E-01 
969.11* 16.60 7.183E-01 1.877E-01 

0.555 143.76 10.50 
163.35 4.70 
185.72* 54.00 5.575E-01 7.594E-02 
205.31 4.70 

0.786 63.29* 3.80 8.381E+00) 1.698E+00 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 



Nuclide Identification Report 	 9-01-95 5:59:33 AM 	Page 

********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-01-95 5:59:00 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	 Peak Size in 	Peak CPS 

No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.52 1.6047E-01 13.11 
3 92.88 2.9457E-01 8.60 
5 238.72 2.8292E-01 9.14 

11 768.72 1.8646E-02 42.80 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 7.03E-01 7.03E-01 
661.65 89.98 9.66E-02 9.66E-02 
295.21* 19.20 2.98E-01 1.62E-01 
351.92* 37.60 1.65E-01 
609.31* 46.30 1.62E-01 

1120.29* 15.10 6.35E-01 
1764.49* 15.80 4.66E-01 
338.32* 11.40 4.79E-01 2.61E-01 
583.14* 30.25 2.61E-01 
911.07* 27.70 3.33E-01 
969.11* 16.60 5.36E-01 
338.32* 11.40 4.79E-01 2.61E-01 
583.14* 30.25 2.61E-01 
911.07* 27.70 3.33E-01 
969.11* 16.60 5.36E-01 
338.32* 11.40 4.79E-01 2.61E-01 
583.14* 30.25 2.61E-01 
911.07* 27.70 3.33E-01 
969.11* 16.60 5.36E-01 
143.76 10.50 6.25E-01 1.04E-01 
163.35 4.70 1.18E+00 
185.72* 54.00 1.04E-01 
205.31 4.70 1.17E+00 
63.29* 3.80 3.14E+00 3.14E+00 

1001.03 0.84 1.46E+01 
59.54 35.90 4.70E-01 4.70E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

• 	Th-232 
U-235 

U-238 

Am-241 

Nuclide MDA Report 	 9-01-95 5:59:37 AM _1- _Pacie 5 

************************************************************************** 

411
**  NUCLIDE MDA REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695196 (907) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



**i.*****#***********************************************************let*** 
***** 	GAMMA SPECTRUM 	ANALYSIS -  
************************************************************************* 

410 port Generated On 	 : 8-31-95 4:30:06 PM 

Sample Title 
Spectrum Description 
Sample Identification 	 : 11695200 (876)- 
Sample Type 	 : SL 
Sample Geometry 	 : 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	

6.508E+02 GRAMS t„,- -  

Sample Taken On 	 : 8-29-95 9:30:00 AM , , 
Acquisition Started 	 : 8-30-95 8:53:58 AM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.5 seconds 

Energy Calibration Used Done On 	: 8-24-95 — 

eo 
	Efficiency Calibration Used Done On 	: 8-18-95 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

• 



Peak Analysis Report 	 8-31-95 4:30:07 PM 
	

"s-Tage-  2 

.......................................................................... 

411
"  PEAK ANALYSIS REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695200 (876) 
Peak Analysis Performed on: 	8-31-95 4:29:44 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 127- 131 129.83 63.70 3.33E+02 0.00 2.24E+02 
M 	2 151- 160 153.09 75.11 1.57E+02 0.00 3.10E+02 
in 	3 151- 160 158.02 77.53 2.38E+02 0.00 3.10E+02 

4 186- 192 189.67 93.06 9.16E+02 0.00 3.84E+02 
5 290- 296 293.63 144.05 1.40E+02 0.00 1.94E+02 
6 375- 383 379.23 186.04 6.83E+02 0.00 1.95E+02 
7 482- 490 486.64 238.72 3.30E+02 0.00 2.58E+02-"--  
8 597- 607 602.15 295.37 2.08E+02 0.00 1.11E+02 
9 684- 694 689.74 338.34 8.23E+01 0.00 7.98E+01 

10 712- 722 717.66 352.03 4.09E+02 0.00 7.70E+01t- 
11 1030- 1059 1040.74 510.50 6.65E+01 0.00 1.13E+02 
12 1184- 1193 1188.83 583.14 1.30E+02 0.00 3.25E+01 
13 1237- 1247 1242.14 609.29 2.98E+02 0.00 4.26E+01(/ 

411 14 
15 

1853- 
1971- 

1864 
1982 

1857.16 
1975.50 

910.95 
968.99 

1.02E+02 
4.10E+01 

0.00 
0.00 

2.25E+01 
3.00E+01 

16 2034- 2044 2040.69 1000.97 4.89E+01 0.00 2.61E+01 
17 2970- 2.986 2978.65 1461.04 4.37E+02 0.00 1.49E+01- 
18 3591- 3605 3597.79 1764.72 5.24E+01 0.00 5.63E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Energy 
(keV) 

Yield 
(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

1460.81* 10.67 1.576E+01 9.773E-01 
295.21* 19.20 1.211E+00 1.340E-01 
351.92* 37.60 1.400E+00 9.137E-02 
609.31* 46.30 1.341E+00 9.749E-02 

1120.29 15.10 
1764.49* 15.80 1.416E+00 2.413E-01 
338.32* 11.40 9.035E-01 1.826E-01 
583.14* 30.25 8.394E-01 9.781E-02 
911.07* 27.70 1.052E+00 1.323E-01 
969.11* 16.60 7.341E-01 1.940E-01 
338.32* 11.40 9.035E-01 1.826E-01 
583.14* 30.25 8.394E-01 9.781E-02 
911.07* 27.70 1.052E+00 1.323E-01 
969.11* 16.60 7.341E-01 1.940E-01 
338.32* 11.40 9.035E-01 1.826E-01 
583.14* 30.25 8.394E-01 9.781E-02 
911.07* 27.70 1.052E+00 1.323E-01 
969.11* 16.60 7.341E-01 1.940E-01 
143.76* 10.50 1.024E+00 2.340E-01 
163.35 4.70 
185.72* 54.00 1.037E+00 1.281E-01 
205.31 4.70 
63.29* 3.80 1.717E+01 \, 2.946E+00 

1001.03* 0.84 1.701E+01 3.854E+00 

Nuclide 	Id 
Name 	Confidence 

K-40 
	

0.996 
Ra -226 
	

0.903 

U-238 	0.990 

Ra-228 0.999 

Th-228 0.999 

Th-232 0.999 

411 
U-235 	0.792 

8-31-95 4:30:08 PM f - s. Page. 3-, , Nuclide Identification Report 

************************************************************************* 

• 

*** NUCLIDE IDENTIFICATION REPORT ***** 
k********************************************************************** 

Sample Identification: 11695200 (876) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	 8-31-95 4:30:08 PM 	 I41r) 

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-31-95 4:29:35 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.11 1.2922E-01 12.50 
m 3 77.53 1.9600E-01 11.24 

4 93.06 7.4394E-01 • 4.53 
7 238.72 2.6740E-01 9.24 

11 510.50 3.8563E-02 53.07 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



_ 	• 	. 

***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

Sort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 9-07-95 9:00:38 AM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695234 (948)(/-  
: SL 
: 500 Mar Soil 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 	: 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50 - 4096 
30 - 4096 
1.500 key 

5.953E+02 GRAMSL/ 

9-06-95 4:38:00 PM 
9-07-95 8:39:50 AM 

1200.0 seconds 
1200.4 seconds 1./ 

Energy Calibration Used Done On 	: 9-01-95 • 	Efficiency Calibration Used Done On : 8-18-95 

• 



Peak Analysis Report 	 9-07-95 9:00:39 AM - 	age- _ 

************************************************************************** 
. *** 	 PEAK 	ANALYSIS 	REPORT 

III 	

***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695234 (948) 
Peak Analysis Performed on: 	9-07-95 9:00:15 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(keV) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 127- 131 129.54 63.56 1.60E+02 0.00 1.56E+021.---  
M 	2 151- 159 153.00 75.07 1.28E+02 0.00 1.98E+02 
in 	3 151- 159 157.71 77.38 2.46E+02 0.00 1.74E+02 

4 186- 192 189.26 92.85 3.91E+02 0.00 2.67E+02 
5 375- 383 379.06 185.93 2.78E+02 0.00 1.63E+02 
6 422- 429 426.58 209.24 4.40E+01 0.00 1.16E+02 
7 482- 490 486.53 238.64 4.23E+02 0.00 2 . 53E+02 
8 545- 555 550.90 270.20 6.34E+01 0.00 7.56E+01 
9 596- 606 601.72 295.13 1.41E+02 0.00 8.66E+01 

10 684- 693 689.90 338.37 1.16E+02 0.00 7.00E+01 
11 712- 721 717.53 351.93 2.45E+02 0.00 5.50E+01 
12 939- 949 943.71 462.85 2.96E+01 0.00 4.54E+01 
13 1183- 1193 1188.97 583.13 1.61E+02 0.00 3.71E+01 

AM114 1236- 1248 1242.18 609.22 1.72E+02 0.00 2.93E+01L/--  
111,15 1850- 1864 1857.83 911.15 1.32E+02 0.00 2.25E+01 

16 1971- 1982 1975.00 968.61 6.30E+01 0.00 3.60E+01 
17 2276- 2292 2284.08 1120.19 3.46E+01 0.00 2.34E+01 
18 2970- 2986 2978.80 1460.89 4.68E+02 0.00 8.50E+00 
19 3590- 3604 3598.40 1764.75 2.04E+01 0.00 5.63E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Energy 
(key) 

Yield 
(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

1460.81* 10.67 1.851E+01 1.103E+00 
295.21* 19.20 9.006E-01 1.230E-01 
351.92* 37.60 9.150E-01 7.614E-02 
609.31* 46.30 8.439E-01 8.103E-02 

1120.29* 15.10 8.232E-01 2.482E-01 
1764.49* 15.80 5.690E-01 1.872E-01 
338.32* 11.40 1.393E+00 2.021E-01 
583.14* 30.25 1.146E+00 1.193E-01 
911.07* 27.70 1.473E+00 1.620E-01 
969.11* 16.60 1.233E+00 2.446E-01 
338.32* 11.40 1.393E+00 2.021E-01 
583.14* 30.25 1.146E+00 1.193E-01 
911.07* 27.70 1.473E+00 1.620E-01 
969.11* 16.60 1.233E+00 2.446E-01 
338.32* 11.40 1.393E+00 2.021E-01 
583.14* 30.25 1.146E+00 1.193E-01  
911.07* 27.70 1.473E+00 1.620E-01 
969.11* 16.60 1.233E+00 2.446E-01 
143.76 10.50 
163.35 4.70 
185.72* 54.00 4.465E-01 6.595E-02 
205.31 4.70 
63.29* 3.80 8.751E+00) 1.781E+00 

1001.03 0.84 

Nuclide 	Id 
Name 	Confidence 

K-40 	0.999 
Ra-226 	0.999 

Ra-228 0.996 

Th-228 0.996 

Th-232 0.996 

111 

	

U-235 	0.559 

	

U-238 	0.788 

Nuclide Identification Report 	 9-07-95 9:00:40 AM 
	

P4-ge 

************************************************************************* 
** NUCLIDE IDENTIFICATION REPORT S ** 	

***** NUCLIDE 

 Identification: 11695234 (948) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

9-07-95 9:00:40 AM 	_P4ge 

** ** **** * * UNIDENTIFIED PEAKS 

Peak Locate Performed on: 9-07-95 
Peak Locate From Channel: 50 
Peak Locate To Channel: 4096 

******* *** 

9:00:05 AM 

M 
m 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

2 75.07 1.0649E-01 12.07 
3 77.38 2.0539E-01 9.61 
4 92.85 3.0523E-01 8.16 
6 209.24 3.6667E-02 37.76 
7 238.64 3.4473E-01 7.50 
8 270.20 5.2813E-02 24.60 

12 462.85 2.4688E-02 39.57 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 9-07-95 9:00:44 AM 	- Pa-go • 5 

************************************************************************** 
NUCLIDE MDA REPORT 	 ***** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695234 (948) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
• Cs-137 

Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 

, 	205.31 
63.29* 

1001.03 
59.54 

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.66E-01 
9.98E-02 
3.18E-01 
1.49E-01 
1.55E-01 
7.33E-01 
5.11E-01 
5.28E-01 
2.48E-01 
3.28E-01 
6.64E-01 
5.28E-01 
2.48E-01 
3.28E-01 
6.64E-01 
5.28E-01 
2.48E-01 
3.28E-01 
6.64E-01 
6.13E-01 
1.19E+00 
1.10E-01 
1.16E+00 
3.29E+00 
1.50E+01 
5.25E-01 

8.66E-01 
9.98E-02 
1.49E-01 

2.48E-01 

2.48E-01 

2.48E-01 

1.10E-01 

3.29E+00 

5.25E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* ,.- 	. 	- 	. 
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

• ort Generated On 	 : 9-01-95 6:53:02 AM 

Sample Title 	 : 500 Mar. Soil ST. LOUIS DOWNTOWN 
Spectrum Description 	 : 
Sample Identification 	 : 11695198 (909);., -  
Sample Type 	 : SL 
Sample Geometry 	 : 500 Mar Soil 	 9-6' 
Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 	 P J '1  Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	 6.503E+02 GRAMS- 

Sample Taken On 
	 8-29-95 9:00:00 AM 

Acquisition Started 
	

9-01-95 6:32:13 AM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.5 seconds 

Energy Calibration Used Done On 	: 8-24-95 • 	Efficiency Calibration Used Done On : 8-18-95 

• 



Peak Analysis Report 	 9-01-95 6:53:03 AM 	 ,-,Page- 2 

************************************************************************** 

410 **

PEAK ANALYSIS REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695198 (909) 
Peak Analysis Performed on: 	9-01-95 6:52:39 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

127- 131 129.85 63.71 3.57E+02 0.00 1.97E+02 1/--  
151- 160 153.14 75.14 1.43E+02 0.00 2.92E+02 
151- 160 158.00 77.53 2.34E+02 0.00 2.83E+02 
186- 192 189.45 92.95 9.94E+02 0.00 3.94E+02 
290- 296 293.56 144.01 1.04E+02 0.00 1.93E+02 
375- 383 379.22 186.03 6.49E+02 0.00 1.71E+02 
414- 422 418.87 205.48 5.06E+01 0.00 1.65E+02 
482- 497 486.79 238.79 4.30E+02 0.00 1.30E+0217' 
482- 497 493.33 242.00 1.51E+02 0.00 1.09E+02 
597- 607 602.13 295.37 2.30E+02 0.00 1.03E+02 
684- 693 689.69 338.31 6.20E+01 0.00 9.00E+01 
712- 722 717.62 352.01 3.01E+02 0.00 9.21E+01/ 
940- 947 944.03 463.07 2.50E+01 0.00 3.20E+01 
1183- 1194 1188.80 583.12 1.20E+02 0.00 3.45E+01 
1236- 1246 1242.04 609.24 2.45E+02 0.00 2.20E+01 -  
1850- 1863 1857.80 911.27 7.80E+01 0.00 2.80E+01 
2034- 2045 2040.61 1000.93 4.90E+01 0.00 2.10E+01 
2520- 2532 2524.34 1238.20 2.89E+01 0.00 2.11E+01 
2970- 2985 2978.30 1460.86 3.91E+02 0.00 1.20E+01' 
3588- 3606 3597.74 1764.70 3.36E+01 0.00 2.38E+00 

1 
M 2 
in 3 

4 
5 
6 
7 

M 8 
m 9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



9-01-95 6:53:04 AM 	-Pale--3 Nuclide Identification Report 

************************************************************************* 
,*** NUCLIDE IDENTIFICATION REPORT 

• 	

***** 
********************************************************************** 

Sample Identification: 11695198 (909) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
Name 	Confidence 

Energy 	Yield 
(key) 	(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 	1.000 1460.81* 	10.67 1.408E+01 9.045E-01 
Ra -226 	0.903 295.21* 	19.20 1.341E+00 1.360E-01 

351.92* 	37.60 1.029E+00 8.303E-02 
609.31* 	46.30 1.102E+00 8.354E-02 

1120.29 	15.10 
1764.49* 	15.80 8.919E-01 1.858E-01 

Ra-228 	0.773 338.32* 	11.40 6.815E-01 1.797E-01 
583.14* 	30.25 7.671E-01 9.785E-02 
911.07* 	27.70 8.017E-01 1.297E-01 
969.11 	16.60 

Th-228 	0.773 338.32* 	11.40 6.815E-01 1.797E-01 
583.14* 	30.25 7.671E-01 9.785E-02 
911.07* 	27.70 8.017E-01 1.297E-01 
969.11 	16.60 

Th-232 	0.773 338.32* 	11.40 6.815E-01 1.797E-01 
583.14* 	30.25 7.671E-01 9.785E-02 
911.07* 	27.70 8.017E-01 1.297E-01 
969.11 	16.60 

U-235 	0.889 143.76* 	10.50 7.581E-01 2.022E-01 
163.35 	4.70 
185.72* 	54.00 9.846E-01 1.219E-01 
205.31* 	4.70 9.433E-01 3.841E-01 

U-238 	0.989 63.29* 	3.80 1.848E+01 3.112E+00 
1001.03* 	0.84 1.707E+01 3.692E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 



Nuclide Identification Report 	 9-01-95 6:53:04 AM 	- Page "4.  

• 
********** 	UNIDENTIFIED 	PEAKS 

	***** * **** 

Peak Locate Performed on: 	9-01-95 6:52:28 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.14 1.1770E-01 11.41 
in 3 77.53 1.9314E-01 10.67 

4 92.95 8.0925E-01 4.29 
M 8 238.79 3.5048E-01 7.36 
m 9 242.00 1.2577E-01 12.42 

13 463.07 2.0833E-02 37.74 
18 1238.20 2.4062E-02 31.80 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 9-01-95 6:53:08 AM 	-Page- 5 
L 

************************************************************************** 
.*** 	 NUCLIDE M D A REPORT 

4W
***** 

*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695198 (909) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

K-40 	1460.81* 
Cs-137 	661.65 
Ra-226 	295.21* 

351.92* 
609.31* 

1120.29 
1764.49* 

Ra-228 338.32* 
583.14* 
911.07* 
969.11 

+ Th-228 338.32* 
583.14* 
911.07* 
969.11 

Th-232 338.32* 
583.14* 
911.07* 
969.11 

U-235 143.76* 
163.35 
185.72* 
205.31* 

U-238 	 63.29* 
1001.03* 

Am-241 	59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.91E-01 
9.45E-02 
3.16E-01 
1.78E-01 
1.19E-01 
9.76E-01 
3.66E-01 
5.44E-01 
2.26E-01 
3.25E-01 
8.22E-01 
5.44E-01 
2.26E-01 
3.25E-01 
8.22E-01 
5.44E-01 
2.26E-01 
3.25E-01 
8.22E-01 
4.97E-01 
1.41E+00 
1.03E-01 
1.20E+00 
3.32E+00 
9.80E+00 
5.21E-01 

8.91E-01 
9.45E-02 
1.19E-01 

2.26E-01 

2.26E-01 

2.26E-01 

1.03E-01 

3.32E+00 

5.21E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 

• > = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS  

. 	 , 

Sort Generated On 	 : 9-07-95 9:23:06 AM 

Sample Title : 500 Mar. Soil 	ST. LOUIS 
Spectrum Description : 
Sample Identification : 11695236 (949) 
Sample Type Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold • . 3.00 
Peak Locate Range (in channels) : 50 - 4096 
Peak Area Range (in channels) • . 30 - 4096 
Identification Energy Tolerance : 1.500 key 

Sample Size • . 6.556E+02 GRAMS 	ii./ -  

Sample Taken On : 9-06-95 4:55:00 PM 
Acquisition Started : 9-07-95 9:02:18 AM 

Live Time 1200.0 seconds 
Real Time 1200.4 second 

DOWNTOWN 

ff14 9 ,01- 93  

Energy Calibration Used Done On 	: 9-01-95 • 	Efficiency Calibration Used Done On 	: 8-18-95 

• 



Peak Analysis Report 	 9-07-95 9:23:07 AM 	 ;Page,- 2 

************************************************************************** 
PEAK 	ANALYSIS 	REPORT 	 ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695236 (949) 
Peak Analysis Performed on: 	9-07-95 9:22:44 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 	127- 131 
M 	2 	151- 159 
in 	3 	151- 159 

4 	186- 192 
5 	375- 382 
6 	423- 430 
7 	482- 490 
8 	596- 606 
9 	685- 693 

10 	712- 722 
11 	940- 947 
12.  1183- 1194 
13 1237- 1247 
14 1617- 1625 
15 1850- 1863 
16 1971- 1982 
17 2278- 2291 
18 2970- 2986 

129.43 
153.03 
157.78 
189.52 
378.82 
426.76 
486.56 
601.90 
689.60 
717.53 
943.95 
1188.99 
1241.97 
1620.25 
1857.55 
1975.62 
2284.12 
2978.52 

63.51 
75.08 
77.41 
92.98 

185.82 
209.33 
238.65 
295.22 
338.23 
351.92 
462.96 
583.14 
609.12 
794.64 
911.01 
968.91 
1120.21 
1460.76  

1.61E+02 
1.61E+02 
2.10E+02 
4.21E+02 
3.45E+02 
5.80E+01 
4.46E+02 
1.82E+02 
1.18E+02 
2.87E+02 
3.50E+01 
1.62E+02 
1.94E+02 
2.45E+01 
1.20E+02 
5.10E+01 
4.03E+01 
4.95E+02 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
• 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.64E+02 
2.49E+02 
1.89E+02 
3.01E+02 
1.52E+02 
1.34E+02 
2. 51E+02k/-  
8.11E+01 
7.20E+01 
7.56E+01 
3.50E+01 
4.65E+01 
2.89E+01L----  
2.25E+01 
2.28E+01 
4.50E+01 
2.97E+01 
1. 06E+01 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 	 9-07-95 9:23:08 AM Page 3 

************************************************************************* 

11/1**NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695236 (949) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	1.000 	1460.81* 	10.67 	1.778E+01 	1.043E+00 
Ra-226 	0.924 	295.21* 	19.20 	1.052E+00 	1.182E-01 

	

351.92* 	37.60 	9.757E-01 	7.813E-02 

	

609.31* 	46.30 	8.659E-01 	7.631E-02 

	

1120.29* 	15.10 	8.689E-01 	2.403E-01 

	

1764.49 	15.80 
Ra-228 	0.999 	338.32* 	11.40 	1.286E+00 	1.827E-01 

	

583.14* 	30.25 	1.045E+00 	1.139E-01 

	

911.07* 	27.70 	1.223E+00 	1.416E-01 

	

969.11* 	16.60 	•9.064E-01 	2.287E-01 
Th-228 	0.999 	338.32* 	11.40 	1.286E+00 	1.827E-01 

	

583.14* 	30.25 	1.045E+00 	1.139E-01 

	

911.07* 	27.70 	1.223E+00 	1.416E-01 

	

969.11* 	16.60 	9.064E-01 	2.287E-01 
Ask  Th-232 	0.999 	338.32* 	11.40 	1.286E+00 	1.827E-01 
II/ 	 583.14* 	30.25 1.045E+00 	1.139E-01 

	

911.07* 	27.70 1.223E+00  1.416E-01 

	

969.11* 	16.60 	9.064E-01 	2.287E-01 
U-235 	0.560 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	5.084E-01 	6.970E-02 

	

205.31 	4.70 
U-238 	0.789 	63.29* 	3.80 	8.011E+00) 	1.639E+00 

	

1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 



; 

Nuclide Identification Report 	 9-07-95 9:23:08 AM 
	

Page 4 

********** 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 
	

9-07-95 9:22:34 AM 
Peak Locate From Channel: 
	

50 
Peak Locate To Channel: 
	

4096 

Peak Energy 
No. 	(key) 

M 	2 	75.08 
m 	3 	77.41 

	

4 	92.98 

	

6 	209.33 

	

7 	238.65 

	

11 	462.96 

	

14 	794.64  

Peak Size in 
Counts per Second 

1.3450E-01 
1.7467E-01 
3.3013E-01 
4.8333E-02 
3.6410E-01 
2.9167E-02 
2.0417E-02 

Peak CPS 
% Uncertainty 

11.54 
10.74 
7.93 

31.13 
7.17 

29.28 
34.71 

M = First peak in a multiplet region ` 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



r 

Nuclide MDA Report 	 9-07-95 9:23:12 AM 
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************************************************************************** 

41Ir** NUCLIDE MDA REPORT ***** ************************************************************************ 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695236 (949) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

8.52E-01 
8.07E-02 
2.80E-01 
1.61E-01 
1.34E-01 
7.01E-01 
9.52E-01 
4.73E-01 
2.54E-01 
2.94E-01 
6.68E-01 
4.73E-01 
2.54E-01 
2.94E-01 
6.68E-01 
4.73E-01 
2.54E-01 
2.94E-01 
6.68E-01 
6.22E-01 
1.20E+00 
9.44E-02 
1.14E+00 
3.06E+00 
1.42E+01 
4.99E-01 

Nuclide MDA 
(pCi/GRAM) 

8.52E-01 
8.07E-02 
1.34E-01 

2.54E-01 

2.54E-01 

2.54E-01 

9.44E-02 

3.06E+00 

4.99E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



*****************************************************************.*** 
***** 	GAMMA SPECTRUM 	ANALYSIS 	- _ • " 	'*.7..!** _ 	„ 
************************************************************************* 

4I port Generated On 	 : 8-31-95 11:05:48 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695203 (899) ,,- ---  
: SL 
: 500 Mar Soil 

Peak Looate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

50 - 4096 
30 - 4096 
1.500 key 

6.474E+02 GRAMS 

8-29-95 10:00:00 AM 
8-31-95 10:44:56 AM 

1200.0 seconds 
1200.5 seconds 

Energy Calibration Used Done On 	: 8-24-95 • 	Efficiency Calibration Used Done On : 8-18-95 



Peak Analysis Report 	 8-31-95 11:05:49 AM 	 ! !age 2 

************************************************************************** 
4  k* 	 PEAK 	ANALYSIS 	REPORT 

• 

***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695203 (899) 
Peak Analysis Performed on: 	8-31-95 11:05:23 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 
	

127- 131 
2 
	

155- 159 
3 
	

186- 192 
4 
	

290- 296 
5 
	

375- 383 
6 
	

415- 423 
M 	• 	477- 497 
in 	8 
	

477- 497 
in 	9 
	

477- 497 
10 
	

597- 607 
11 
	

685- 694 
12 	712- 722 

, 13 	940- 949 
AMI14 1033- 1059 

15 1183- 1195 
16 1236- 1246 
17 1747- 1758 
18 1850- 1863 
19 1971- 1982 
20 2035- 2047 
21 2275- 2291 
22 2518- 2529 
23 2970- 2986 

129.67 
157.85 
189.44 
293.83 
379.28 
419.22 
481.11 
486.72 
493.14 
602.13 
689.62 
717.54 
943.54 
1041.25 
1189.21 
1242.05 
1754.61 
1857.75 
1975.29 
2040.72 
2283.72 
2524.03 
2978.56 

63.63 
77.45 
92.95 

144.15 
186.06 
205.65 
236.00 
238.76 
241.91 
295.37 
338.28 
351.98 
462.82 
510.75 
583.33 
609.24 
860.65 
911.24 
968.89 
1000.99 
1120.18 
1238.05 
1460.99  

4.45E+02 
1.44E+02 
1.22E+03 
1.42E+02 
8.11E+02 
3.42E+01 
3.60E+01 
5.36E+02 
1.17E+02 
1.61E+02 
1.03E+02 
3.55E+02 
2.72E+01 
8.65E+01 
1.51E+02 
2.35E+02 
2.85E+01 
1.13E+02 
4.90E+01 
6.88E+01 
5.60E+01 
1.95E+01 
4.50E+02 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.21E+02 
3.71E+02 
4.11E+02 
2.02E+02 
1.77E+02 
1.87E+02 
9.30E+01 

9.82E+01 
9.63E+01 
5.25E+01 
5.36E+01t,  
4.88E+01 
9.45E+01 
3.41E+01 
3.99E+01- 
2.25E+01 
1.23E+01 
3.00E+01 
1.63E+01 
3.40E+01 
3.45E+01 
1.27E+01' 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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************************************************************************* 

410r" NUCLIDE IDENTIFICATION REPORT ***** 
k********************************************************************** 

Sample Identification: 11695203 (899) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
Name 	Confidence (key) 

1460.81* 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76* 
163.35 
185.72* 
205.31* 
63.29* 

1001.03* 

Yield 
(%) 

10.67 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

Activity 
(pCi/GRAM) 

1.632E+01 
9.422E-01 
1.222E+00 
1.062E+00 
1.210E+00 

1.143E+00 
9.800E-01 
1.164E+00 
8.819E-01 
1.143E+00 
9.800E-01 
1.164E+00 
8.819E-01 
1.143E+00 
9.800E-01 
1.164E+00 
8.819E-01 
1.046E+00 

1.242E+00 
6.414E-01 
2.336E+01\ 
2.434E+01 

Activity 
Uncertainty 

9.965E-01 
1.205E-01 
8.245E-02 
8.735E-02 
2.815E-01 

1.672E-01 
1.073E-01 
1.286E-01 
2.020E-01 
1.672E-01 
1.073E-01 
1.286E-01 
2.020E-01 
1.672E-01 
1.073E-01 
1.286E-01 
2.020E-01 
2.389E-01 

1.504E-01 
3.934E-01 
3.844E+00 
3.916E+00 

K-40 
	

0.998 
Ra -226 
	

0.925 

Ra-228 	0.998 

Th-228 	0.998 

Auk  Th-232 
	

0.998 

U-235 	0.887 

U-238 	0.993 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Peak 
No. 

2 
3 

Energy 
(key) 

77.45 
92.95 

Peak Size in 
Counts per Second 	% 

1.1766E-01 
9.9384E-01 

M 7 236.00 2.9964E-02 
in 8 238.76 4.3905E-01 
in 9 241.91 9.7860E-02 

13 462.82 2.2708E-02 
14 510.75 5.5230E-02 
17 860.65 2.3750E-02 
22 1238.05 1.6250E-02 

Peak CPS 
Uncertainty 

19.36 
3.74 

33.46 
6.97 

15.14 
42.94 
33.81 
32.30 
52.74 

Nuclide Identification Report 	 8-31-95 11:05:50 AM 	71_ 	cte 1).  4 

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 8-31-95 
Peak Locate From Channel: 50 
Peak Locate To Channel: 4096 

11:05:11 AM 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

410 



Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 9.30E-01 9.30E-01 
661.65 89.98 7.99E-02 7.99E-02 
295.21* 19.20 3.07E-01 1.39E-01 
351.92* 37.60 1.39E-01 
609.31* 46.30 1.57E-01 
1120.29* 15.10 8.03E-01 
1764.49 15.80 9.93E-01 
338.32* 11.40 4.25E-01 2.25E-01 
583.14* 30.25 2.31E-01 
911.07* 27.70 2.25E-01 
969.11* 16.60 5.61E-01 
338.32* 11.40 4.25E-01 2.25E-01 
583.14* 30.25 2.31E-01 
911.07* 27.70 2.25E-01 
969.11* 16.60 5.61E-01 
338.32* 11.40 4.25E-01 2.25E-01 
583.14* 30.25 2.31E-01 
911.07* 27.70 2.25E-01 
969.11* 16.60 5.61E-01 
143.76* 10.50 5.11E-01 1.05E-01 
163.35 4.70 1.42E+00 
185.72* 54.00 1.05E-01 
205.31* 4.70 1.28E+00 
63.29* 3.80 3.53E+00 3.53E+00 

1001.03* 0.84 9.01E+00 
59.54 35.90 5.79E-01 5.79E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

• 	Th-232 
U-235 

U-238 

Ain-24]. 

Nuclide MDA Report 
	

8-31-95 11:05:54 AN r„) fi?age 5 

************************************************************************** 

10
**  NUCLIDE MDA REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695203 (899) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



*******************************************************************#***** 
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

sort _ ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

: 	8-31-95 	2:54:34 PM 

: 	500 Mar. Soil 	ST. 

: 	11695205 	(903) -  
: 	SL 
: 500 Mar Soil 

3.00 
: , 	50 - 	4096 

30- 	4096 
: 	1.500 key 

LOUIS DOWNTOWN 

) 1; 

• Li 

4-6 

n 

/ 
) 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

6.504E+02 GRAMSL--- 

8-31-95 8:25:00 AM 
8-31-95 2:33:48 PM 

1200.0 seconds 
1200.4 seconds 

Energy Calibration Used Done On 	: 8-24-95 • 	Efficiency Calibration Used Done On : 8-18-95 

• 



Peak Analysis Report 	 8-31-95 2:54:35 PM 
	

p4ge 2 

************************************************************************** 

OW * 	

PEAK 	ANALYSIS 	REPORT 	 ***** 

Detector Name: DET01 
Sample Identification: 11695205 (903) 
Peak Analysis Performed on: 	8-31-95 2:54:12 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 127- 131 129.79 63.69 2.89E+02 0.00 1.45E+02`-' 
2 155- 159 157.81 77.43 6.95E+01 0.00 2.88E+02 
3 186- 192 189.48 92.96 6.42E+02 0.00 2.84E+02 
4 375- 383 379.10 185.97 4.56E+02 0.00 1.55E+02 
5 482- 490 486.62 238.71 3.04E+02 0.00 2.06E+02v- 
6 597- 606 602.54 295.57 1.07E+02 0.00 8.38E+01 
7 684- 694 689.71 338.32 1.00E+02 0.00 6.05E+01 
8 712- 722 717.50 351.95 2.62E+02 0.00 5.50E+01 ,  
9 1184- 1194 1189.12 583.28 1.08E+02 0.00 3.44E+01 

10 1236- 1247 1242.07 609.25 1.65E+02 0.00 3.15E+01,_ 
11 1851- 1864 1857.67 911.20 1.00E+02 0.00 1.58E+01 
12 1971- 1980 1975.48 968.98 3.53E+01 0.00 2.38E+01 
13 2034- 2045 2041.07 1001.16 4.20E+01 0.00 2.40E+01 

4111 14 
15 

2970- 
3588- 

2984 
3605 

2978.38 
3597.84 

1460.90 
1764.74 

3.54E+02 
3.78E+01 

0.00 
0.00 

1.50E+01 1_, 
2.25E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



8-31-95 2:54:36 PM 	- Pa§e '3 Nuclide Identification Report 

************************************************************************* 
' *** NUCLIDE IDENTIFICATION REPORT 

4111 	
***** 

********************************************************************** 

Sample Identification: 11695205 (903) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.999 	1460.81* 	10.67 	1.272E+01 	8.562E-01 
Ra-226 	0.902 	295.21* 	19.20 	6.260E-01 	1.029E-01 

	

351.92* 	37.60 	8.943E-01 	7.216E-02 

	

609.31* 	46.30 	7.443E-01 	7.335E-02 

	

1120.29 	15.10 

	

1764.49* 	15.80 	1.007E+00 	1.941E-01 
Ra-228 	0.999 	338.32* 	11.40 	1.105E+00 	1.743E-01 

	

583.14* 	30.25 	6.883E-01 	9.356E-02 

	

911.07* 	27.70 	1.030E+00 	1.261E-01 

	

969.11* 	16.60 	6.315E-01 	1.697E-01 
Th-228 	0.999 	338.32* 	11.40 	1.105E+00 	1.743E-01 

	

583.14* 	30.25 	6.883E-01 	9.356E-02 

	

911.07* 	27.70 	1.030E+00 	1.261E-01 

	

969.11* 	16.60 	6.315E-01 	1.697E-01 
Th-232 	0.999 	338.32* 	11.40 	1.105E+00 	1.743E-01 

!II 	
583.14* 	30.25 6.883E-01 	9.356E-02 

	

911.07* 	27.70 1.030E+00  1.261E-01 

	

969.11* 	16.60 	6.315E-01 	1.697E-01 
U-235 	0.558 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	6.850E-01 	8.892E-02 

	

205.31 	4.70 
U-238 	0.991 	63.29* 	3.80 	1.487E+01 	2.554E+00 

	

1001.03* 	0.84 	1.453E+01 	3.692E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



• I 	r. 
:.Page L4 Nuclide Identification Report 	 8-31-95 2:54:36 PM 

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	8-31-95 2:54:03 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(keV) 

Peak Size in 	Peak CPS 
Counts per Second % Uncertainty 

2 77.43 5.5785E-02 34.62 
3 92.96 5.1540E-01 5.54 
5 238.71 2.4552E-01 9.25 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 
	

8-31-95 2:54:39 PM_ -_ 	k)age 5 

************************************************************************** 
*** 	 NUCLIDE MDA REPORT 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695205 (903) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03* 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

9.54E-01 
9.14E-02 
2.79E-01 
1.40E-01 
1.43E-01 
8.10E-01 
3.55E-01 
4.63E-01 
2.20E-01 
2.50E-01 
4.79E-01 
4.63E-01 
2.20E-01 
2.50E-01 
4.79E-01 
4.63E-01 
2.20E-01 
2.50E-01 
4.79E-01 
5.98E-01 
1.26E+00 
9.88E-02 
1.15E+00 
2.89E+00 
1.04E+01 
4.76E-01 

9.54E-01 
9.14E-02 
1.40E-01 

2.20E-01 

2.20E-01 

2.20E-01 

9.88E-02 

2.89E+00 

4.76E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



***** 	GAMMA 	SPECTRUM 	ANALYSIS 2 - .1. - :***** 
************************************************************************* 

410port Generated On 
	 : 8-31-95 3:17:11 PM 

Sample Title 
Spectrum Description 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

Sample Identification : 11695206 (904) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold 2 3.00 
Peak Locate Range (in channels) : 50 - 4096 
Peak Area Range (in channels) 30 - 4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.526E+02 GRAMS 

Sample Taken On 
	

8-31-95 10:50:00 AM 
Acquisition Started 
	

8-31-95 2:56:29 PM' 

Live Time 
	

1200.0 seconds 
Real Time 
	 1200.3 seconds 

Energy Calibration Used Done On 	: 8-24-95 
Efficiency Calibration Used Done On 	: 8-18-95 

• 



Peak Analysis Report 	 8-31-95 3:17:12 PM 	 ,Paqq,, 2  

************************************************************************** 

• PEAK 	ANALYSIS 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695206 (904) 
Peak Analysis Performed on: 	8-31-95 3:16:51 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 128- 132 130.00 63.79 5.26E+01 0.00 8.94E+01 -  
2 156- 160 158.00 77.52 9.84E+01 0.00 1.76E+02 
3 375- 383 379.43 186.14 1.38E+02 0.00 1.17E+02 
4 482- 490 486.84 238.82 2.18E+02 0.00 1. 62E+02- 

5 598- 606 602.25 295.43 1.31E+02 0.00 5.51E+01 
6 685- 695 690.00 338.47 6.55E+01 0.00 4.95E+01 
7 712- 722 717.52 351.96 2.63E+02 0.00 4.95E+01,- 
8 1182- 1194 1188.69 583.07 1.11E+02 0.00 2.44E+01 
9 1236- 1248 1242.20 609.32 1.72E+02 0.00 3.25E+01,' 

10 1853- 1864 1857.68 911.21 5.40E+01 0.00 1.80E+01 
11 1970- 1980 1975.39 968.94 2.33E+01 0.00 2.47E+01

•  12 2970- 2986 2978.46 1460.94 2.96E+02 0.00 8.50E+00 t- 

lik First peak in a multiplet region 
Other peak in a multiplet region 

Errors quoted .at 0.000 sigma 

• 



8-31-95 3:17:13 PM 	Page ,3 Nuclide Identification Report 

************************************************************************* •*** NUCLIDE IDENTIFICATION REPORT ***** 
*********************************************************************** 

Sample Identification: 11695206 (904) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

411 
U-235 

U-238 

0.999 1460.81* 10.67 1.058E+01 7.545E-01 
0.829 295.21* 19.20 7.611E-01 9.558E-02 

351.92* 37.60 8.931E-01 7.089E-02 
609.31* 46.30 7.687E-01 7.503E-02 

1120.29 15.10 
1764.49 15.80 

0.999 338.32* 11.40 7.177E-01 1.495E-01 
583.14* 30.25 7.056E-01 8.985E-02 
911.07* 27.70 5.530E-01 1.029E-01 
969.11* 16.60 4.151E-01 1.621E-01 

0.999 338.32* 11.40 7.177E-01 1.495E-01 
583.14* 30.25 7.056E-01 8.985E-02 
911.07* 27.70 5.530E-01 1.029E-01 
969.11* 16.60 4.151E-01 1.621E-01 

0.999 338.32* 11.40 7.177E-01 1.495E-01 
583.14* 30.25 7.056E-01 8.985E-02  
911.07* 27.70 5.530E-01 1.029E-01 
969.11* 16.60 4.151E-01 1.621E-01 

0.552 143.76 10.50 
163.35 4.70 
185.72* 54.00 1.923E-01 3.739E-02 
205.31 4.70 

0.778 63.29* 3.80 2.264E+00 8.187E-01 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

8-31-95 3:17:13 PM 	'fag "; 

********** 	UNIDENTIFIED PEAKS 
	********** • Peak Locate Performed on: 

Peak Locate From Channel: 
Peak Locate To Channel: ' 

8-31-95 3:16:43 PM 
50 

4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.52 7.9848E-02 20.46 
4 238.82 1.7375E-01 11.38 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

ID 



Nuclide MDA Report 	 8-31-95 3:17:16 PM 	.Page.. 5 

************************************************************************** 

41Ir** NUCLIDE MDA REPORT ***** 
k*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695206 (904) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29 	15.10 

	

1764.49 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

7.97E-01 
6.85E-02 
2.23E-01 
1.33E-01 
1.48E-01 
8.85E-01 
7.87E-01 
4.21E-01 
1.98E-01 
2.54E-01 
4.99E-01 
4.21E-01 
1.98E-01 
2.54E-01 
4.99E-01 
4.21E-01 
1.98E-01 
2.54E-01 
4.99E-01 
4.64E-01 
9.61E-01 
8.66E-02 
1.02E+00 
2.31E+00 
9.39E+00 
3.51E-01 

Nuclide MDA 
(pCi/GRAM) 

7.97E-01 
6.85E-02 
1.33E-01 

1.98E-01 

1.98E-01 

1.98E-01 

8.66E-02 

2.31E+00 

3.51E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



********************************************************************** 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 44*** 
************************************************************************* 

• ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry  

: 9-05-95 7:23:50 AM 

: 500 Mar. Soil ST. LOUIS DOWNTOWN 

: 11695214 +421)eGO-c- 95 (922:) 
: SL 
: 500 Mar Soil 	( 1 go -63 \130 $- .R 

Peak Locate Threshold 
Peak Locate Range (in channels) 

• Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

3.00 
50 - 4096 
30 - 4096 
1.500 key 

6.574E+02 GRAMSL 

Sample Taken On 9-01-95 2:30:00 PM 
Acquisition Started 9-05-95 7:03:10 AM 

Live Time 1200.0 seconds 
Real Time 1200.4 seconds 1,— 

Energy Calibration Used Done On 	: 9-01-95 • 	Efficiency Calibration Used Done On 	: 8-18-95 

• 



Peak ROI ROI 
No. start end 

M 	1 	151- 160 
in 	2 	151- 160 

3 	482- 490 
4 	597- 606 
5 	686- 694 
6 	712- 722 
7 1182- 1194 
8 1236- 1248 
9 1475- 1486 
10 1852- 1863 
11 1971- 1981 
12 2970- 2986 

Peak 	Energy 
centroid 	(key) 

	

153.19 	75.16 

	

157.72 	77.39 

	

486.57 	238.66 

	

601.77 	295.16 

	

689.75 	338.30 

	

717.49 	351.91 

	

1188.91 	583.10 

	

1242.03 	609.15 

	

1482.14 	726.91 

	

1857.64 	911.06 

	

1975.23 	968.72 
2978.36 1460.68 

Peak Analysis Report 	 9-05-95 7:23:51 AM 
	

`Rcige 2 

.......................................................................... 

III
. ,...  PEAK ANALYSIS REPORT ***** 

************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695214 (921) 
Peak Analysis Performed on: 	9-05-95 7:23:31 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1.51E+02 0.00 1.56E+02 
2.19E+02 0.00 1.54E+02 
2.78E+02 0.00 2.22E+02 
1.50E+02 0.00 8.00E+01 
7.63E+01 0.00 4.28E+01 
2.55E+02 0.00 5.78E+01,/ 
1.39E+02 0.00 3.09E+01 
2.12E+02 0.00 2.28E+01L--  
3.10E+01 0.00 2.40E+01 
7.90E+01 0.00 1.50E+01 
2.56E+01 0.00 3.44E+01 
3.71E+02 0.00 1.27E+01-/- 

411 . First peak in a multiplet region = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 9-05-95 7:23:52 AM 	- Page 3 

************************************************************************* 

4111k

. ***  NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695214 (921) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.999 	1460.81* 	10.67 	1.323E+01 	8.697E-01 
Ra-226 	0.829 	295.21* 	19.20 	8.653E-01 	1.093E-01 

	

351.92* 	37.60 	8.635E-01 	7.119E-02 

	

609.31* 	46.30 	9.442E-01 	7.805E-02 

	

1120.29 	15.10 

	

1764.49 	15.80 

	

338.32* 	11.40 	8.291E-01 	1.423E-01 

	

583.14* 	30.25 	8.949E-01 	1.009E-01 

	

911.07* 	27.70 	8.003E-01 	1.118E-01 

	

969.11* 	16.60 	4.541E-01 	1.840E-01 

	

338.32* 	11.40 	8.291E-01 	1.423E-01 

	

583.14* 	30.25 	8.949E-01 	1.009E-01 

	

911.07* 	27.70 	8.003E-01 	1.118E-01 

	

969.11* 	16.60 	4.541E-01 	1.840E-01 

	

338.32* 	11.40 	8.291E-01 	1.423E-01 

ill 	
583.14* 	30.25 8.949E-01 	1.009E-01 

	

911.07* 	27.70 8.003E-01  1.118E-01 

	

969.11* 	16.60 	4.541E-01 	1.840E-01 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

Ra-228 0.998 

Th-228 0.998 

Th-232 0.998 

• 



Nuclide Identification Report 	 9-05-95 7:23:52 AM 

• ********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	9-05-95 7:23:24 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

M 1 75.16 
in 2 77.39 

3 238.66 
9 726.91 

	

Peak Size in 	Peak CPS 
Counts per Second % Uncertainty 

	

1.2589E-01 
	

14.52 

	

1.8244E-01 
	

11.68 

	

2.2431E-01 
	

10.18 

	

2.5833E-02 
	

30.77 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 9-05-95 7:23:55 AM 	.page 5 
• • 

************************************************************************** 

IV*** NUCLIDE MDA REPORT ***** 
********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695214 (921) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29 
1764.49 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72 
205.31 
63.29 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

9.10E-01 
8.14E-02 
2.70E-01 
1.42E-01 
1.25E-01 
8.90E-01 
9.11E-01 
3.70E-01 
2.16E-01 
2.33E-01 
5.75E-01 
3.70E-01 
2.16E-01 
2.33E-01 
5.75E-01 
3.70E-01 
2.16E-01 
2.33E-01 
5.75E-01 
4.96E-01 
1.01E+00 
1.22E-01 
1.02E+00 
3.76E+00 
1.04E+01 
4.36E-01 

9.10E-01 
8.14E-02 
1.25E-01 

2.16E-01 

2.16E-01 

2.16E-01 

1.22E-01 

3.76E+00 

4.36E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



******************************************************************,** 
***** 	GAMMA SPECTRUM 	ANALYSIS -  
************************************************************************* 

••ort Generated On : 9-13-95 3:17:37 PM 

Sample Title : 500 Mar. Soil 	ST. 
Spectrum Description : 
Sample Identification 
Sample Type 

: 
: 
11695244 
SL 

-- (1018)L/ 

500 Mar Soil 
 

Sample Geometry : 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 4096 
Peak Area Range (in channels) : 30 - 4096 
Identification Energy Tolerance : 1.500 keV 

Sample Size 6.507E+02 GRAMS 

Sample Taken On : 9-13-95 9:45:00 AM 
Acquisition Started : 9-13-95 2:56:52 PM 

Live Time 1200.0 seconds 
Real Time • 1200.3 seconds 

LOUIS DOWNTOWN 

Ci / 

-5S 

t.. " 

• 
Energy Calibration Used Done On 	: 9-08-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak Analysis Report 	 9-13-95 3:17:38 PM 
	

Patje 2 

111r * 	

PEAK 	ANALYSIS 	REPORT 	 ***** 
********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695244 (1018) 
Peak Analysis Performed on: 	9-13-95 3:17:16 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 	 Counts Area 	Uncert. 

1 
2 
3 

M 4 
m 5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

155- 159 157.59 77.40 1.34E+02 0.00 2.00E+02 
185- 191 188.90 92.76 2.03E+02 0.00 1.87E+02 
375- 382 378.83 185.96 1.70E+02 0.00 1.19E+02 
482- 497 486.53 238.81 3.39E+02 0.00 9.01E+01 
482- 497 492.88 241.92 7.70E+01 0.00 7.50E+01 
596- 606 601.71 295.32 2.03E+02 0.00 7.56E+01 
686- 694 689.58 338.44 4.40E+01 0.00 7.20E+01 
712- 722 717.41 352.09 2.87E+02 0.00 6.32E+01 

1182- 1193 1188.52 583.26 1.07E+02 0.00 3.75E+01 
1237- 1246 1241.77 609.38 1.94E+02 0.00 2.63E+01 
1478- 1488 1482.34 727.43 2.21E+01 0.00 2.89E+01 
1851- 1863 1857.40 911.46 9.06E+01 0.00 1.14E+01 
1969- 1980 1974.51 968.93 3.80E+01 0.00 3.90E+01 
2277- 2290 2282.76 1120.18 4.70E+01 0.00 1.40E+01 
2970- 2984 2978.08 1461.36 3.13E+02 0.00 5.63E+00 
3588- 3602 3597.49 1765.29 3.22E+01 0.00 3.75E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 
	

9-13-95 3:17:39 PM 	-'Page'' 

************************************************************************* 

410**NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695244 (1018) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

0.979 1460.81* 10.67 1.137E+01 7.703E-01 
0.994 295.21* 19.20 1.217E+00 1.248E-01 

351.92* 37.60 1.012E+00 7.867E-02 
609.31* 46.30 8.935E-01 7.736E-02 

1120.29* 15.10 1.031E+00 2.054E-01 
1764.49* 15.80 8.701E-01 1.915E-01 

0.996 338.32* 11.40 4.981E-01 1.594E-01 
583.14* 30.25 7.065E-01 9.856E-02 
911.07* 27.70 9.403E-01 1.166E-01 
969.11* 16.60 6.882E-01 2.116E-01 

0.996 338.32* 11.40 4.981E-01 1.594E-01 
583.14* 30.25 7.065E-01 9.856E-02 
911.07* 27.70 9.403E-01 1.166E-01 
969.11* 16.60 6.882E-01 2.116E-01 

0.996 338.32* 11.40 4.981E-01 1.594E-01 
583.14* 30.25 7.065E-01 9.856E-02 
911.07* 27.70 9.403E-01 1.166E-01 
969.11* 16.60 6.882E-01 2.116E-01 

0.552 143.76 10.50 
163.35 4.70 
185.72* 54.00 2.395E-01 4.077E-02 
205.31 4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

9-13-95 3:17:39 PM 	- Page 

********** 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 
	

9-13-95 3:17:07 PM 
Peak Locate From Channel: 
	

50 
Peak Locate To Channel: 
	

4096 

Peak Energy 
	 Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

1 77.40 1.1167E-01 15.99 
2 92.76 1.4826E-01 13.24 

M 4 238.81 2.7482E-01 8.07 
m 5 241.92 6.4176E-02 13.52 

11 727.43 1.8437E-02 43.05 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 9-13-95 3:17:42 PM 
	

P4.ge 

.************************************************************************* 

41, 
,- *** 	 NUCLIDE MDA REPORT 	 ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695244 (1018) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

so 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

6.80E-01 
8.23E-02 
2.80E-01 
1.54E-01 
1.29E-01 
5.07E-01 
4.12E-01 
4.91E-01 
2.39E-01 
2.16E-01 
6.37E-01 
4.91E-01 
2.39E-01 
2.16E-01 
6.37E-01 
4.91E-01 
2.39E-01 
2.16E-01 
6.37E-01 
4.74E-01 
1.03E+00 
8.45E-02 
9.81E-01 
3.36E+00 
1.14E+01 
3.21E-01 

6.80E-01 
8.23E-02 
1.29E-01 

2.16E-01 

2.16E-01 

2.16E-01 

8.45E-02 

3.36E+00 

3.21E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



****************************************************************,**Q**,***.. 1  
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

41,ort Generated On 	 : 9-08-95 4:02:05 PM 

: 500 Mar. Soil ST. LOUIS DOWNTOWN Sample Title. 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 

• Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

3.00 
50 - 4096 
30 - 4096 
1.500 key 

6.512E+02 grams 

f4 -()41'  5 
: 11695239 (969) 
: SL 
: 500 Mar Soil 

Sample Taken On 
	 9-08-95 10:05:00 AM 

Acquisition Started 
	

9-08-95 3:41:21 PM 

Live Time 
	 1200.0 seconds 

Real Time 
	 1200.3 seconds 

Energy Calibration Used Done On 	: 9-08-95 
Efficiency Calibration Used Done On 	: 9-08-95 • 

• 



Peak Analysis Report 
	

9-08-95 4:02:06 PM 	 /Page c2 

.......................................................................... 

110 **

PEAK ANALYSIS REPORT ***** 
********* * ** *********************************************************** 

Detector Name: DET01 
Sample Identification: 11695239 (969) 
Peak Analysis Performed on: 	9-08-95 4:01:45 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

151- 159 152.85 75.08 1.21E+02 0.00 1.22E+02 
151- 159 157.44 77.33 1.71E+02 0.00 1.12E+02 
375- 383 379.29 186.18 1.04E+02 0.00 1.11E+02 
482- 489 486.51 238.79 2.67E+02 0.00 1.67E+02 
596- 606 601.48 295.21 1.57E+02 0.00 7.56E+01 
684- 694 689.48 338.39 8.39E+01 0.00 4.81E+01 
712- 722 717.17 351.97 2.93E+02 0.00 5.78E+01 
1183- 1193 1188.04 583.02 1.05E+02 0.00 2.34E+01 
1235- 1246 1241.42 609.21 1.91E+02 0.00 3.30E+01 
1850- 1863 1857.04 911.28 8.15E+01 0.00 1.75E+01 
1970- 1981 1974.82 969.08 3.10E+01 0.00 2.70E+01 
2277- 2291 2283.22 1120.41 4.54E+01 0.00 2.06E+01 
2970- 2985 2977.53 1461.09 3.43E+02 0.00 1.20E+01 
3587- 3602 3596.63 1764.87 3.70E+01 0.00 2.00E+00 

Errors quoted at 0.000 sigma 

M 1 
m 2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

•
14 

M = First peak in a multiplet region 
m = Other pea% in i multiplet region 

• 



Nuclide Identification Report 	 9-08-95 4:02:07 PM 

NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695239 (969) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/gram) 	Uncertainty 

K-40 	0.995 	1460.81* 	10.67 	1.246E+01 	8.298E-01 
Ra-226 	0.998 	295.21* 	19.20 	9.404E-01 	1.147E-01 

	

351.92* 	37.60 	1.034E+00 	7.826E-02 

	

609.31* 	46.30 	8.799E-01 	7.997E-02 

	

1120.29* 	15.10 	9.950E-01 	2.265E-01 

	

1764.49* 	15.80 	1.005E+00 	1.925E-01 
Ra-228 	0.999 	338.32* 	11.40 	9.487E-01 	1.612E-01 

	

583.14* 	30.25 	6.929E-01 	8.844E-02 

	

911.07* 	27.70 	8.446E-01 	1.202E-01 

	

969.11* 	16.60 	5.610E-01 	1.802E-01 
Th-228 	0.999 	338.32* 	11.40 	9.487E-01 	1.612E-01 

	

583.14* 	30.25 	6.929E-01 	8.844E-02 

	

911.07* 	27.70 	8.446E-01 	1.202E-01 

	

969.11* 	16.60 	5.610E-01 	1.802E-01 
Th-232 	0.999 	338.32* 	11.40 	9.487E-01 	1.612E-01 

• 
583.14* 30.25 6.929E-01 	8.844E-02 

	

911.07* 	27.70 8.446E-01  1.202E-01 

	

969.11* 	16.60 	5.610E-01 	1.802E-01 
U-235 	0.544 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	1.376E-01 	3.215E-02 

	

205.31 	4.70 

* = Energy line found in the spectrum 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

9-08-95 4:02:07 PM 	Pa-qe 

• ********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 	9-08-95 4:01:37 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

M 1 75.08 
in 2 77.33 

4 238.79 

	

Peak Size in 	Peak CPS 
Counts per Second % Uncertainty 

	

1.0043E-01 
	

13.92 

	

1.4259E-01 
	

11.83 

	

2.1483E-01 
	

9.52 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 9-08-95 4:02:11 PM 

************************************************************************** 

4111: ** 
 NUCLIDE MDA REPORT ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695239 (969) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

. Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/gram) 

8.94E-01 
7.34E-02 
2.80E-01 
1.48E-01 
1.50E-01 
6.15E-01 
3.41E-01 
4.28E-01 
1.90E-01 
2.66E-01 
5.38E-01 
4.28E-01 
1.90E-01 
2.66E-01 
5.38E-01 
4.28E-01 
1.90E-01 
2.66E-01 
5.38E-01 
4.40E-01 
9.44E-01 
8.43E-02 
9.88E-01 
2.94E+00 
1.00E+01 
2.99E-01 

Nuclide MDA 
(pCi/gram) 

8.94E-01 
7.34E-02 
1.48E-01 

1.90E-01 

1.90E-01 

1.90E-01 

8.43E-02 

2.94E+00 

2.99E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

• port Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 	9-16-95 	1:55:37 PM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695252 (1039) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 	 : 	6.521E+02 GRAMS 

Sample Taken On 	 : 9-15-95 3:00:00 PM L,, 
Acquisition Started 	 : 	9-16-95 10:38:19 AM 

Live Time 
Real Time 

• 

1200.0 seconds 
1200.5 seconds 	t./—  

Energy Calibration Used Done On 	: 9-15-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 
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m 

Peak Analysis Report 
	

9-16-95 1:55:37 PM 	 Page 2 

************************************************************************** 

4111.**  PEAK ANALYSIS REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695252 (1039) 
Peak Analysis Performed on: 	9-16-95 1:55:28 PM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROT 	ROT 	. 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(key) 	Area 	Uncert. 
Continuum 

Counts 

1 126- 130 . 128.41 63.59 2.72E+02 0.00 1.79E+02 
2 150- 158 151.80 75.16 1.59E+02 0.00 2.57E+02 
3 150- 158 156.33 77.40 2.58E+02 0.00 2.38E+02 
4 184- 190 187.46 92.80 6.92E+02 0.00 3.63E+02 
5 371- 379 375.56 185.86 5.77E+02 0.00 1.41E+02 
6 478- 492 482.42 238.72 4.72E+02 0.00 1.15E+02 
7 478- 492 488.82 241.89 1.29E+02 0.00 9.61E+01 
8 591- 601 596.76 295.29 1.87E+02 0.00 9.90E+01 
9 678- 688 683.71 338.30 1.23E+02 0.00 7.98E+01 

10 707- 716 711.28 351.94 3.80E+02 0.00 8.25E+01 
11 1172- 1182 1178.76 583.21 1.24E+02 0.00 3.71E+01 
12 1225- 1237 1231.37 609.23 3.12E+02 0.00 2.28E+01 
13 1465- 1474 1469.97 727.27 2.00E+01 0.00 3.50E+01 
14 1835- 1846 1842.02 911.32 8.35E+01 0.00 3.45E+01 
15 1954- 1965 1958.47 968.93 4.15E+01 0.00 4.05E+01 
16 2017- 2029 2023.18 1000.94 2.53E+01 0.00 3.58E+01 
17 2260- 2272 2264.70 1120.42 4.68E+01 0.00 2.93E+01 
18 2945- 2961 2953.40 1461.13 4.04E+02 0.00 4.25E+00 
19 3558- 3573 3566.69 1764.52 5.00E+01 0.00 8.00E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



0.993 1460.81* 10.67 1.468E+01 8.972E-01 
1.000 295.21* 19.20 1.116E+00 1.289E-01 

351.92* 37.60 1.338E+00 9.095E-02 
609.31* 46.30 1.437E+00 9.720E-02 
1120.29* 15,10 1.024E+00 2.455E-01 
1764.49* 15.80 1.374E+00 2.527E-01 

0.998 338.32* 11.40 1.392E+00 2.030E-01 
583.14* 30.25 8.230E-01 1.018E-01 
911.07* 27.70 8.642E-01 1.370E-01 
969.11* 16.60 7.500E-01 2.168E-01 

0.998 338.32* 11.40 1.392E+00 2.030E-01 
583.14* 30.25 8.230E-01 1.018E-01 
911.07* 27.70 8.642E-01 1.370E-01 
969.11* 16.60 7.500E-01 2.168E-01 

0.998 338.32* 11.40 1.392E+00 2.030E-01 
583.14* 30.25 8.230E-01 1.018E-01 
911.07* 27.70 8.642E-01 1.370E-01 
969.11* 16.60 7.500E-01 2.168E-01 

0.554 143.76 10.50 
163.35 4.70 
185.72* 54.00 8.630E-01 1.055E-01 
205.31 4.70 

0.995 63.29* 3.80 1.138E+01D 1.505E+00 
1001.03* 0.84 8.787E+00 3.999E+00 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

U-238 
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************************************************************************* 

1110k

-***  NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695252 (1039) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 	Activity 
	

Activity 
Name 	Confidence (keV) 	(%) 	(pCi/GRAM) 

	
Uncertainty 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-16-95 1:55:25 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak 
No. 

Energy 
(keV) 

Peak Size 	in 
Counts per Second 

Peak CPS 
% Uncertainty 

M 2 75.16 1.3237E-01 14.96 
m 3 77.40 2.1513E-01 11.39 

4 92.80 5.5586E-01 5.56 
M 6 238.72 3.8564E-01 7.01 
m 7 241.89 1.0721E-01 14.98 

13 727.27 1.6667E-02 49.69 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 

• 
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.************************************************************************* 
NUCLIDE 	MDA 	REPORT 	 ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695252 (1039) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

K-40 1460.81* 10.67 6.41E-01 6.41E-01 
Cs-137 661.65 89.98 9.48E-02 9.48E-02 

+ Ra-226 295.21* 19.20 3.17E-01 1.29E-01 
351.92* 37.60 1.69E-01 
609.31* 46.30 1.29E-01 
1120.29* 15.10 6.91E-01 
1764.49* 15.80 5.54E-01 

Ra-228 338.32* 11.40 5.42E-01 2.32E-01 
583.14* 30.25 2.32E-01 
911.07* 27.70 3.46E-01 
969.11* 16.60 6.47E-01 

Th-228 338.32* 11.40 5.42E-01 2.32E-01 
583.14* 30.25 2.32E-01 
911.07* 27.70 3.46E-01 

 + Th-232 
969.11*  
338.32* 

16.60 
11.40 

6.47E-01 
5.42E-01 2.32E-01 

583.14* 30.25 2.32E-01 
911.07* 27.70 3.46E-01 
969.11* 16.60 6.47E-01 

+ U-235 143.76 10.50 6.14E-01 9.34E-02 
163.35 4.70 1.22E+00 
185.72* 54.00 9.34E-02 
205.31 4.70 1.27E+00 

+ U-238 63.29* 3.80 2.61E+00 2.61E+00 
1001.03* 0.84 1.27E+01 

Am-241 59.54 35.90 4.18E-01 4.18E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



r, 	 es. 
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************************************************************************* 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

•ort Generated On 	 : 9-18-95 8:02:28 AM 

Sample Title 
	 : 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

Spectrum Description 
Sample Identification 
	 : 11695251 (1038) 

Sample Type 
	 : SL 

Sample Geometry 
	 : 500 Mar Soil 

Peak Locate Threshold. 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 	 : 	6.486E+02 GRAMS 

Sample Taken On 	 : 9-15-95 2:50:00 PM 
Acquisition Started 	 : 9-16-95 9:53:01 AM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 
	

: 9-15-95 
Efficiency Calibration Used Done On 
	

: 9-08-95 
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************************************************************************** 

PEAK 	ANALYSIS 	REPORT 	 ***** 

4111 ************************************************************************ 
Detector Name: DET01 
Sample Identification: 11695251 (1038) 
Peak Analysis Performed on: 	9-18-95 8:02:19 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

I 154- 158 156.05 77.27 1.72E+02 0.00 2.56E+02 
2 184- 190 187.51 92.83 2.12E+02 0.00 2.91E+02 
3 371- 379 375.60 185.88 2.79E+02 0.00 1.66E+02 
4 478- 486 482.43 238.73 3.38E+02 0.00 2.70E+02 
5 591- 601 596.93 295.37 2.25E+02 0.00 9.08E+01 
6 678- 687 683.73 338.31 7.38E+01 0.00 8.63E+01 
7 706- 716 711.40 352.00 4.00E+02 0.00 7.70E+01 
8 930- 939 936.45 463.33 3.03E+01 0.00 5.88E+01 
9 1174- 1184 1178.55 583.10 1.24E+02 0.00 4.40E+01 

10 1225- 1236 1231.31 609.20 2.88E+02 0.00 3.15E+01 
11 1835- 1847 1841.78 911.20 1.07E+02 0.00 2.28E+01 
12 1954- 1965 1958.37 968.88 4.75E+01 0.00 4.35E+01 
13 2020- 2031 2024.12 1001.41 1.80E+01 0.00 2.10E+01 

Agik 14 2259- 2269 2264.51 1120.33 5.10E+01 0.00 2.20E+01 
Imp 15 2945- 2960 2953.34 1461.10 4.50E+02 0.00 1.00E+01 

16 3558- 3572 3567.99 1765.17 3.81E+01 0.00 1.88E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



1.651E+01 
1.352E+00 
1.419E+00 
1.320E+00 
1.123F+00 
1.044E+00 
8.373E-01 
8.225E-01 
1.119E+00 
8.630E-01 
8.373E-01 
8.225E-01 
1.119E+00 
8.630E-01 
8.373E-01 
8.225E-01 
1.119E+00 
8.630E-01 

9.800E-01 
1.349E-01 
9.339E-02 
9.577E-02 
2.264E-01 
1.948E-01 
1.871E-01 
1.060E-01 
1.377E-01 
2.283E-01 
1.871E-01 
1.060E-01 
1.377E-01 
2.283E-01 
1.871E-01 
1.060E-01 
1.377E-01 
2.283E-01 
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************************************************************************* 

NUCLIDE 	IDENTIFICATION 	REPORT 	***** • 
********************************************************************** 

Sample Identification: 11695251 (1038) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
	

Yield 	Activity 
	

Activity 
Name 	Confidence (keV) 
	

(%) 	(pCi/GRAM) 
	

Uncertainty 

K-40 	0.994 	1460.81* 	10.67 
Ra-226 	0.995 	295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 
Ra-228 	0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
Th-228 	0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
U-235 	0.553 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

Th-232 

• 

4.052E-01 
	

5.917E-02 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-18-95 8:02:16 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak 
No. 

Energy 
(keV) 

Peak Size in 
Counts per Second 

Peak CPS 
% Uncertainty 

1 77.27 1.4005E-01 14.44 
2 92.83 1.5592E-01 14.73 
4 238.73 2.7368E-01 9.20 
8 463.33 2.5208E-02 42.13 

13 1001.41 1.4082E-02 49.74 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 

NUCLIDE 	MDA 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695251 (1038) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 8.30E-01 8.30E-01 
Cs-137 661.65 89.98 1.04E-01 1.04E-01 

+ Ra-226 295.21* 19.20 3.06E-01 1.50E-01 
351.92* 37.60 1.69E-01 
609.31* 46.30 1.50E-01 
1120.29* 15.10 5.83E-01 
1764.49* 15.80 3.30E-01 

+ Ra-228 338.32* 11.40 5.51E-01 2.53E-01 
583.14* 30.25 2.53E-01 
911.07* 27.70 2.94E-01 
969.11* 16.60 6.72E-01 

+ Th-228 338.32* 11.40 5.51E-01 2.53E-01 
583.14* 30.25 2.53E-01 
911.07* 27.70 2.94E-01 

+ Th-232 
969.11*  
338.32* 

16.60 
11.40 

6.72E-01 
5.51E-01 2.53E-01 

583.14* 30.25 2.53E-01 
911.07* 27.70 2.94E-01 
969.11* 16.60 6.72E-01 

U-235 143.76 10.50 5.40E-01 1.02E-01 
163.35 4.70 1.15E+00 
185.72* 54.00 1.02E-01 
205.31 4.70 1.13E+00 

U-238 63.29 3.80 3.88E+00 3.88E+00 
1001.03 0.84 1.37E+01 

Am-241 59.54 35.90 3.84E-01 3.84E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



************************************************************************* 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 

 

************************************************************************* 

III/port Generated On 

Sample Title 
Spectrum Description 
Sample Identification. 
Sample Type 
Sample Geometry 

: 	9-16-95 	1:46:45 PM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695250 (1041) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
'Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 
	 : 	6.488E+02 GRAMSC,- 

Sample Taken On 
	 : 9-15-95 2:30:00 PM 

Acquisition Started 
	

: 9-16-95 11:27:47 AM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 

(—/ 
Energy Calibration Used Done On 
	: 9-15-95 

Efficiency Calibration Used Done On 	9-08-95 
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•***  PEAK ANALYSIS REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695250 (1041) 
Peak Analysis Performed on: 	9-16-95 1:46:36 PM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 126- 130 128.36 63.57 2.28E+02 0.00 1.58E+02 
2 154- 158 156.00 77.24 1.24E+02 0.00 2.64E+02 
3 184- 190 187.39 92.11 5.57E+02 0.00 2.97E+02 
4 287- 293 290.93 143.99 6.04E+01 0.00 1.57E+02 
5 327- 333 330.31 163.47 4.28E+01 0.00 1.38E+02 
6 371- 379 375.60 185.88 3.56E+02 0.00 1.62E+02 
7 420- 426 422.67 209.16 2.76E+01 0.00 1.16E+02 
8 478- 485 482.48 238.75 3.52E+02 0.00 1.95E+02 
9 592- 600 596.60 295.21 1.47E+02 0.00 8.10E+01 

10 679- 688 683.69 338.29 9.82E+01 0.00 6.88E+01 
11 706- 716 711.46 352.03 2.62E+02 0.00 6.74E+01 
12 1172- 1184 1178.65 583.15 1.37E+02 0.00 3.09E+01 
13 1225- 1236 1231.38 609.24 1.93E+02 0.00 3.15E+01 
14 1466- 1475 1470.09 727.33 3.45E+01 • 0.00 2.25E+01 
15 1834- 1848 1841.97 911.30 1.19E+02 0.00 2.06E+01 
16 1954- 1965 1958.83 969.11 3.70E+01 0.00 3.00E+01 
17 2260- 2268 2264.66 1120.41 3.45E+01 0.00 1.35E+01 
18 2945- 2961 2953.49 1461.17 4.07E+02 0.00 4.25E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



1.487E+01 
8.816E-01 
9.250E-01 
8.901E-01 
7.593E-01 

1.115E+00 
9.176E-01 
1.243E+00 
6.721E-01 
1.115E+00 
9.176E-01 
1.243E+00 
6.721E-01 
1.115E+00 
9.176E-01 
1.243E+00 
6.721E-01 
4.352E-01 
7.163E-01 
5.265E-01 

9. 492E+00) 

9.061E-01 
1.116E-01 
7.691E-02 
8.002E-02 
1.766E-01 

1.829E-01 
1.043E-01 
1.429E-01 
1.931E-01 
1.829E-01 
1.043E-01 
1.429E-01 
1.931E-01 
1.829E-01 
1.043E-01 
1.429E-01 
1.931E-01 
1.523E-01 
3.063E-01 
7.098E-02 

1.328E+00 

9-16-95 1:46:46 PM 	Page 3 Nuclide Identification Report 

************************************************************************* 

NUCLIDE 	IDENTIFICATION 	REPORT 	***** 
********************************************************************** 

Sample Identification: 11695250 (1041) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
	

Yield 	Activity 
	

Activity 
Name 	Confidence (keV) 
	

(%) 	(pCi/GRAM) 
	

Uncertainty 

K-40 	0.991 	1460.81* 	10.67 
Ra-226 	0.924 	295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49 	15.80 
Ra-228 	0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
Th-228 	0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
U-235 	0.903 	143.76* 	10.50 

	

163.35* 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 
U-238 	0.824 	63.29* 	3.80 

	

1001.03 	0.84 

Amok  Th-232 

= Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-16-95 1:46:33 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak 
No. 

Energy 
(keV) 

Peak Size 	in 
Counts per Second 

Peak CPS 
% Uncertainty 

2 77.24 1.0354E-01 18.92 
3 92.77 4.3961E-01 6.32 
7 209.16 2.3021E-02 56.76 
8 238.75 2.8566E-01 7.95 

14 727.33 2.8750E-Q2 26.74 

M = First peak in a multiplet region 
m - Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 
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************************************************************************** 

Ellr* NUCLIDE MDA REPORT ***** ********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695250 (1041) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
• (pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 6.44E-01 6.44E-01 
Cs-137 661.65 89.98 9.37E-02 9.37E-02 

+ Ra-226 295.21* 19.20 2.75E-01 1.48E-01 
351.92* 37.60 1.59E-01 
609.31* 46.30 1.48E-01 
1120.29* 15.10 4.47E-01 
1764.49 15.80 9.31E-01 

+ Ra-228 338.32* 11.40 4.95E-01 2.25E-01 
583.14* 30.25 2.25E-01 
911.07* 27.70 2.93E-01 
969.11* 16.60 5.67E-01 

Th-228 338.32* 11.40 4.95E-01 2.25E-01 
583.14* 30.25 2.25E-01 
911.07* 27.70 2.93E-01 
969.11* 16.60 5.67E-01 

+ Th-232 338.32* 11.40 4.95E-01 2.25E-01 
583.14* 30.25 2.25E-01 
911.07* 27.70 2.93E-01 
969.11* 16.60 5.67E-01 

+ U-235 143.76* 10.50 4.31E-01 1.00E-01 
163.35* 4.70 9.33E-01 
185.72* 54.00 1.00E-01 
205.31 4.70 1.18E+00 

+ U-238 63.29* 3.80 2.47E+00 2.47E+00 
1001.03 0.84 1.51E+01 

Am-241 59.54 35.90 3.88E-01 3.88E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

.410/port Generated On 	 : 9-19-95 3:13:23 PM 

Sample Title 
	 : 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

Spectrum Description 
Sample Identification 
	 : 11695267 (1068) 

Sample Type 
	

SL 
Sample Geometry 
	 : 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 
	

: 	6.519E+02 GRAMS 

Sample Taken On 	 : 9-18-95 5:15:00 PM 
Acquisition Started 	 : 	9-19-95 2:52:34 PM 

Live Time 
	

1200.0 'seconds 4  
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 	: 9-15-95 c„.-- 

41 
	Efficiency Calibration Used Done On 	: 9-08-95 



M 
m 

Peak Analysis Report 	 9-19-95 3:13:24 PM 	 Page 

************************************************************************** 

410***  PEAK ANALYSIS REPOR T
***** 

************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695267 (1068) 
Peak Analysis Performed on: 	9-19-95 3:13:00 PM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Vncert. 
Continuum 

Counts 

1 126- 130 128.14 63.46 1.56E+02 0.00 1.43E+02 
2 149- 158 151.58 75.05 1.67E+02 0.00 2.10E+02 
3 149- 158 156.18 77.33 2.28E+02 0.00 1.86E+02 
4 184- 190 187.34 92.75 3.46E+02 0.00 2.84E+02 
5 258- 263 261.00 129.18 4.70E+01 0.00 1.56E+02 
6 371- 379 375.73 185.94 3.04E+02 0.00 1.52E+02 
7 478- 485 482.37 238.70 4.52E+02 0.00 2.10E+02 
8 591- 601 596.53 295.17 1.68E+02 0.00 9.21E+01 
9 678- 688 683.53 338.21 1.28E+02 0.00 6.60E+01 

10 706- 716 711.42 352.01 2.63E+02 0.00 7.15E+01 
11 1173- 1182 1178.78 583.21 1.38E+02 0.00 3.75E+01 
12 1226- 1235 1231.39 609.24 1.78E+02 0.00 4.63E+01 
13 1463- 1473 1470.10 727.33 3.80E+01 0.00 2.20E+01 
14 1834- 1846 1841.82 911.22 1.17E+02 0.00 2.76E+01 
15 1945- 1964 1950.36 964.92 2.69E+01 0.00 2.34E+01 
16 1945- 1964 1958.56 968.97 6.21E+01 0.00 2.16E+01 
17 2259- 2270 2265.02 1120.58 4.05E+01 0.00 2.85E+01 
18 2945- 2959 2953.44 1461.15 4.73E+02 0.00 5.63E+00 
19 3558- 3573 3567.21 1764.78 3.80E+01 0.00 2.00E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



0.992 1460.81* 10.67 1.729E+01 9.978E-01 
0.998 295.21* 19.20 1.002E+00 1.227E-01 

351.92* 37.60 9.280E-01 7.756E-02 
609.31* 46.30 8.088E-01 8.047E-02 
1120.29* 15.10 8.872E-01 2.332E-01 
1764.49* 15.80 1.035E+00 1.948E-01 

0.999 338.32* 11.40 1.446E+00 1.943E-01 
583.14* 30.25 9.171E-01 1.049E-01 
911.07* 27.70 1.219E+00 1.462E-01 
969.11* 16.60 1.122E+00 2.079E-01 

0.999 338.32* 11.40 1.446E+00 1.943E-01 
583.14* 30.25 9.171E-01 1.049E-01 
911.07* 27.70 1.219E+00 1.462E-01 
969.11* 16.60 1.122E+00 2.079E-01 

0.999 338.32* 11.40 1.446E+00 1.943E-01 
583.14* 30.25 9.171E-01 1.049E-01 
911.07* 27.70 1.219E+00 1.462E-01 
969.11* 16.60 1.122E+00 2.079E-01 

0.552 143.76 10.50 
163.35 4.70 
185.72* 54.00 4.425E-01 6.210E-02 
205.31 4.70 

0.826 63.29* 3.80 6.351E+00) 1.059E+00 
1001.03 0.84 

K-40 
Ra-226 

Ra-228 

Th-228 

Amax  Th-232 

II/ 
U-235 

U-238 

	

Nuclide Identification Report 
	

9-19-95 3:13:25 PM 
	

Page 3 

************************************************************************* •*** NUCLIDE IDENTIFICATION REPORT ***** 
*********************************************************************** 

Sample Identification: 11695267 (1068) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 
	

Activity 
	

Activity 
Name 	Confidence (keV) 	(%) 
	

(pCi/GRAM) 
	

Uncertainty 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

9-19-95 3:13:25 PM 	Page 4 

********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-19-95. 3:12:49 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 	 Peak Size in 	Peak CPS 

	

No. 	(keV) 	 Counts per Second 	% Uncertainty 

M 	2 	75.05 
m 	3 	77.33 

	

4 	92.75 

	

5 	129.18 

	

7 	238.70 

	

13 	727.33 

	

15 	964.92 

1.3595E-01 
1.8659E-01 
2.6759E-01 
3.9167E-02 
3.6868E-01 
3.1667E-02 
2.2436E-02 

12.96 
11.14 
9.24 

38.06 
6.68 
25.00 
23.21 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 

• 



Nuclide MDA Report 	 9-19-95 3:13:28 PM 	Page 

************************************************************************** 
** 	 NUCLIDE 	MDA 	REPORT 

Ilk 	
***** 

************************************************************************ 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695267 (1068) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 6.68E-01 6.68E-01 
Cs-137 661.65 89.98 9.87E-02 9.87E-02 

+ Ra-226 295.21* 19.20 3.07E-01 1.63E-01 
351.92* 37.60 1.63E-01 
609.31* 46.30 1.69E-01 
1120.29* 15.10 6.68E-01 
1764.49* 15.80 3.39E-01 

Ra-228 338.32* 11.40 4.96E-01 2.29E-01 
583.14* 30.25 2.29E-01 
911.07* 27.70 3.19E-01 
969.11* 16.60 4.89E-01 

Th-228 338.32* 11.40 4.96E-01 2.29E-01 
583.14* 30.25 2.29E-01 
911.07* 27.70 3.19E-01 
969.11* 16.60 4.89E-01 

Th-232 338.32* 11.40 4.96E-01 2.29E-01 
583.14* 30.25 2.29E-01 
911.07* 27.70 3.19E-01 
969.11* 16.60 4.89E-01 

U-235 143.76 10.50 5.62E-01 9.71E-02 
163.35 4.70 1.14E+00 
185.72* 54.00 9.71E-02 
205.31 4.70 1.18E+00 

U-238 63.29* 3.80 2.37E+00 2.37E+00 
1001.03 0.84 1.29E+01 

Am-241 59.54 35.90 3.64E-01 3.64E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 

• 



***** 	GAMMA 	SPECTRUM 	ANALYSIS  
************************************************************************* 

4111port Generated On 	 : 9-19-95 11:57:16 AM 

P6)1  
9 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 	: 
Identification Energy Tolerance : 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695265 (1062) 
: SL 
: 500 Mar Soil 

3.00 
50 - 4096 
30 - 4096 
1.500 keV 

Sample Size 
	 : 	7.052E+02 GRAMS 

Sample Taken On 
	 : 9-18-95 5:05:00 PM 

Acquisition Started 
	

: 	9-19-95 11:36:25 AM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.5 seconds 

Energy Calibration Used Done On 	: 9-15-95 • 	Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak Analysis Report 
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************************************************************************** 

s ** 

	

	 PEAK 	ANALYSIS 	REPORT r 	 ***** 
k*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695265 (1062) 
Peak Analysis Performed on: 	9-19-95 11:56:52 AM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 126- 130 128.19 63.48 1.45E+02 0.00 1.61E+02 
2 149- 158 151.37 74.95 1.54E+02 0.00 2.13E+02 
3 149- 158 156.11 77,30 2.11E+02 0.00 2.01E+02 
4 184- 190 187.56 92.85 3.67E+02 0.00 3.07E+02 
5 371- 379 375.50 185.83 2.81E+02 0.00 1.71E+02 
6 419- 426 422.70 209.18 2.90E+01 0.00 1.37E+02 
7 478- 485 482.43 238.73 4.80E+02 0.00 2.12E+02 
8 591- 609 596.65 295.23 1.50E+02 0.00 5.55E+01 
9 591- 609 606.89 300.30 2.29E+01 0.00 6.84E+01 

10 658- 665 662.41 327.76 3.00E+01 0.00 6.70E+01 
11 678- 688 683.88 338.39 1.06E+02 0.00 8.66E+01 
12 706- 716 711.12 351.86 2.57E+02 0.00 5.50E+01 
13 931- 940 934.93 462.58 4.38E+01 0.00 5.13E+01 
14 1023- 1053 1032.23 510.72 1.19E+02 0.00 8.53E+01 
15 1172- 1184 1178.52 583.09 2.06E+02 0.00 2.60E+01 
16 1226- 1236 1231.29 609.19 1.80E+02 0.00 3.44E+01 
17 1463- 1473 1470.11 727.34 4.71E+01 0.00 2.89E+01 
18 1835- 1846 1842.01 911.32 1.39E+02 0.00 2.70E+01 
19 1943- 1963 1949.93 964.70 4.16E+01 0.00 2.10E+01 
20 1943- 1963 1958.15 968.77 6.82E+01 0.00 1.93E+01 
21 2259- 2268 2264.41 1120.28 3.05E+01 0.00 3.25E+01 
22 2945- 2961 2953.51 1461.18 5.49E+02 0.00 0.00E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

M 
m 

M 
m 

0  

M 
m 

• 



0.990 1460.81* 10.67 1.857E+01 1.009E+00 
0.924 295.21* 19.20 8.304E 1 01 1.451E-01 

351.92* 37.60 8.363E-01 6.799E-02 
609.31* 46.30 7.555E-01 7.190E-02 
1120.29* 15.10 6.175E-01 2.070E-01 
1764.49 15.80 

0.997 338.32* 11.40 1.111E+00 1.868E-01 
583.14* 30.25 1.272E+00 1.103E-01 
911.07* 27.70 1.335E+00 1.419E-01 
969.11* 16.60 1.139E+00 1.998E-01 

0.997 338.32* 11.40 1.111E+00 1.868E-01 
583.14* 30.25 1.272E+00 1.103E-01 
911.07* 27.70 1.335E+00 1.419E-01 
969.11* 16.60 1.139E+00 1.998E-01 

0.997 338.32* 11.40 1.111E+00 1.868E-01 
583.14* 30.25 1.272E+00 1.103E-01 
911.07* 27.70 '1.335E+00 1.419E-01 
969.11* 16.60 1.139E+00 1.998E-01 

0.554 143.76 10.50 
163.35 4.70 
185.72* 54.00 3.761E-01 5.495E-02 
205.31 4.70 

0.826 63.29* 3.80 5.416E+00) 9.686E-01 
1001.03 0.84 

K-40 
Ra-226 

Ra-228 

Th-228 

IP
Amok  Th-232 

• 

U-235 

U-238 

	

Nuclide Identification Report 
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************************************************************************* 

4111r
*  NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************* 

Sample Identification: 11695265 (1062) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
	

Yield 
	

Activity 
	

Activity 
Name 	Confidence (keV) 
	

(%) 
	

(pCi/GRAM) 
	

Uncertainty 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

9-19-95 11:57:18 AM 	Page 4 

********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-19-95 11:56:41 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 

	

No. 	(keV) 

M 	2 	74.95 
m 	3 	77.30 

	

4 	92.85 

	

6 	209.18 

	

7 	238.73 
m 	9 	300.30 

	

10 	327.76 

	

13 	462.58 

	

14 	510.72 

	

17 	727.34 

	

M 19 	964.70 

Peak Size in 
Counts per Second 

1.2548E-01 
1.7289E-01 
2.8530E-01 
2.4167E-02 
3.9201E-01 
1.9077E-02 
2.5000E-02 
3.6458E-02 
8.2370E-02 
3.9271E-02 
3.4651E-02 

Peak CPS 
% Uncertainty 

14.26 
12.30 
8.97 

60.02 
6.40 

36.37 
42.69 
28.83 
23.44 
22.83 
20.36 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma • 

• 



Nuclide MDA Report 	 9-19-95 11:57:23 AM 	Page 

************************************************************************** 

NUCLIDE 	MDA 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695265 (1062) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

K-40 1460.81* 10.67 3.60E-01 3.60E-01 
Cs-137 661.65 89.98 7.84E-02 7.84E-02 
Ra-226 295.21* 19.20 1.96E-01 1.33E-01 

351.92* 37.60 1.33E-01 
609.31* 46.30 1.40E-01 
1120.29* 15.10 6.24E-01 
1764.49 15.80 7.86E-01 

+ Ra-228 338.32* 11.40 5.21E-01 1.93E-01 
583.14* 30.25 1.93E-01 
911.07* 27.70 2.85E-01 
969.11* 16.60 4.14E-01 

Th-228 338.32* 11.40 5.21E-01 1:93E-01 
583.14* 30.25 1.93E-01 
911.07* 27.70 2.85E-01 
969.11* 16.60 4.14E-01 

Th-232 338.32* 11.40 5.21E-01 1.93E-01 
583.14* 30.25 1.93E-01 
911.07* 27.70 2.85E-01 
969.11* 16.60 4.14E-01 

U-235 143.76 10.50 5.35E-01 9.47E-02 
163.35 4.70 1.08E+00 
185.72* 54.00 9.47E-02 
205.31 4.70 1.07E+00 

+ U-238 63.29* 3.80 2.31E+00 2.31E+00 
1001.03 0.84 1.21E+01 

Am-241 59.54 35.90 3.66E-01 3.66E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 

• 
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************************************************************************* _ 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

41111port Generated On 	 : 9-19-95 5:02:52 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 	 : 	6.534E+02 GRAMS 

Sample Taken On 	 : 9-18-95 5:35:00 PM 
Acquisition Started 	 : 	9-19-95 4:42:05 PM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695271 (1071) 
: SL 
: 500 Mar Soil 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 
	: 9-15-95 • 	Efficiency Calibration Used Done On 
	

9-08-95 

• 
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„ 

************************************************************************** 

40***  PEAK ANALYSIS REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695271 (1071) 
Peak Analysis 	Performed on: 	9-19-95 	5:02:30 PM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 126- 130 128.00 63.39 1.39E+02 0.00 1.40E+02 
2 153- 159 156.15 77.31 8.74E+01 0.00 3.25E+02 
3 184- 190 187.51 92.83 3.87E+02 0.00 2.56E+02 
4 371- 379 375.60 185.88 3.03E+02 0.00 1.33E+02 
5 419- 427 423.08 209.37 4.90E+01 0.00 1.26E+02 
6 478- 492 482.37 238.70 4.66E+02 0.00 8.35E+01 
7 478- 492 488.56 241.76 1.19E+02 0.00 7.12E+01 
8 591- 601 596.50 295.16 1.20E+02 0.00 7.15E+01 
9 678- 687 683.88 338.39 8.20E+01 0.00 7.00E+01 

10 705- 715 710.96 351.78 1.88E+02 0.00 6.60E+01 
11 1172- 1183 1178.71 583.18 1.63E+02 0.00 2.85E+01 
12 1225- 1236 1231.19 609.14 1.71E+02 0.00 2.55E+01 
13 1734- 1744 1739.92 860.81 2.70E+01 0.00 1.10E+01 
14 1834- 1847 1841.65 911.14 9.65E+01 0.00 1.75E+01 
15 1954- 1965 1958.38 968.88 3.85E+01 0.00 3.45E+01 
16 2256- 2270 2264.86 1120.50 3.29E+01 0.00 2.81E+01 
17 2945- 2961 2953.10 1460.98 4.01E+02 0.00 4.25E+00 
18 3558- 3576 3567.68 1765.01 4.16E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

M 
m 

• 



0.998 1460.81* 10.67 1.458E+01 8.917E-01 
0.996 295.21* 19.20 7.116E-01 1.044E-01 

351.92* 37.60 6.585E-01 6.781E-02 
609.31* 46.30 7.735E-01 7.349E-02 
1120.29* 15.10 7.185E-01 2.342E-01 
1764.49* 15.80 1.136E+00 2.068E-01 

0.999 338.32* 11.40 9.244E-01 1.761E-01 
583.14* 30.25 1.085E+00 1.085E-01 
911.07* 27.70 9.998E-01 1.270E-01 
969.11* 16.60 6.943E-01 2.023E-01 

0.999 338.32* 11.40 9.244E-01 1.761E-01 
583.14* 30.25 1.085E+00 1.085E-01 
911.07* 27.70 9.998E-01 1.270E-01 
969.11* 16.60 6.943E-01 2.023E-01 

0.999 338.32* 11.40 9.244E-01 1.761E-01 
583.14* 30.25 1.085E+00 1.085E-01 
911.07* 27.70 9.998E-01 1.270E-01 
969.11* 16.60 6.943E-01 2.023E-01 

0.553 143.76 10.50 
163.35 4.70 
185.72* 54.00 4.400E-01 6.106E-02 
205.31 4.70 

0.827 63.29* 3.80 5.615E+00 9.990E-01 
1001.03 0.84 

K-40 
Ra-226 

Ra-228 

Th-228 

4111 
 Th-232 

U-235 

U-238 

	

Nuclide Identification Report 
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************************************************************************* 

111r*  NUCLIDE IDENTIFICATION REPORT ***** *********************************************************************** 

Sample Identification: 11695271 (1071) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 
	

Activity 
	

Activity 
Name 	Confidence (keV) 	(%) 
	

(pCi/GRAM) 
	

Uncertainty 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-19-95 5:02:20 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 

	

No. 	(keV) 

	

2 	77.31 

	

3 	92.83 

	

5 	209.37 
M 	6 	238.70 
m 	7 	241.76 

	

13 	860.81  

Peak Size in 
Counts per Second 

6.9738E-02 
3.0176E-01 
4.0833E-02 
3.8070E-01 
9.9015E-02 
2.2500E-02 

Peak CPS 
% Uncertainty 

31.54 
8.14 

36.32 
7.22 

18.38 
27.00 

M - First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 

NUCLIDE 	MDA 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695271 (1071) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 6.28E-01 6.28E-01 
Cs-137 661.65 89.98 8.47E-02 8.47E-02 

+ Ra-226 295.21* 19.20 2.71E-01 1.35E-01 
351.92* 37.60 1.56E-01 
609.31* 46.30 1.35E-01 
1120.29* 15.10 7.06E-01 
1764.49* 15.80 3.70E-01 

Ra-228 338.32* 11.40 4.96E-01 2.12E-01 
583.14* 30.25 2.12E-01 
911.07* 27.70 2.65E-01 
969.11* 16.60 6.00E-01 

+ Th-228 338.32* 11.40 4.96E-01 2.12E-01 
583.14* 30.25 2.12E-01 
911.07* 27.70 2.65E-01 

 + Th-232 
969.11* 
338.32* 

16.60 
11.40 

6.00E-01 
4.96E-01 2.12E-01 

583.14* 30.25 2.12E-01 
911.07* 27.70 2.65E-01 
969.11* 16.60 6.00E-01 

+ U-235 143.76 10.50 5.46E-01 9.11E-02 
163.35 4.70 1.12E+00 
185.72* 54.00 9.11E-02 
205.31 4.70 1.08E+00 

U-238 63.29* 3.80 2.34E+00 2.34E+00 
1001.03 0.84 1.32E+01 

Am-241 59.54 35.90 3.67E-01 3.67E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

410 

• 



I , ,-. .-- 
***** GAMMA SPECTRUM ANALYSIS  
************************************************************************* 

• ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 

: 

: 

: 
: 

	

9-19-95 	4:10:06 	PM 

	

500 Mar. 	Soil 	ST. 	LOUIS DOWNTOWN 

	

11695273 	(1069)k_,/' 
SL 

Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range 	(in channels) : 50 	- 	4096 
Peak Area Range 	(in channels) : 30 - 	4096 
Identification Energy Tolerance : 1.500 	keV 

Sample Size : 6.518E+02 GRAMS 

Sample Taken On : 9-18-95 	5:40:00 	PM n 
Acquisition Started : 9-19-95 	3:49:20 	PM 

Live Time 1200.0 	seconds 	( 
Real 	Time 1200.3 	seconds 

Energy Calibration Used Done On 
	: 9-15-95 

Efficiency Calibration Used Done On 
	

: 9-08-95 

• 
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.............******************************************************. 

4111..*  PEAK ANALYSIS REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695273 (1069) 
Peak Analysis Performed on: 	9-19-95 4:09:44 PM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 126- 130 128.39 63.58 1.69E+02 0.00 1.17E+02 
2 154- 158 156.05 77.27 1.09E+02 0.00 2.09E+02 
3 184- 190 187.40 92.77 4.84E+02 0.00 2.20E+02 
4 371- 379 375.63 185.89 3.11E+02 0.00 1.33E+02 
5 478- 485 482.51 238.77 2.78E+02 0.00 1.84E+02 
6 591- 601 596.73 295.27 1.39E+02 0.00 7.15E+01 
7 678- 688 683.75 338.32 9.57E+01 0.00 4.13E+01 
8 706- 716 711.38 351.99 2.25E+02 0.00 5.64E+01 
9 1172- 1183 1178.69 583.17 1.11E+02 0.00 2.85E+01 

10 1225- 1235 1231.35 609.22 1.64E+02 0.00 2.75E+01 
11 1465- 1475 1469.98 727.27 2.16E+01 0.00 2.34E+01 
12 1837- 1846 1841.65 911.14 5.63E+01 0.00 1.88E+01 
13 1954- 1962 1958.46 968.93 2.45E+01 0.00 2.25E+01 
14 2258- 2270 2264.83 1120.49 3.88E+01 0.00 1.63E+01 
15 2945- 2961 2953.34 1461.09 3.47E+02 0.00 4.25E+00 
16 3558- 3576 3567.64 1764.99 3.42E+01 0.00 4.75E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

4D 



0.994 1460.81* 10.67 1.262E+01 8.161E-01 
0.997 295.21* 19.20 8.329E-01 1.091E-01 

351.92* 37.60 7.903E-01 7.015E-02 
609.31* 46.30 7.479E-01 7.282E-02 
1120.29* 15.10 8.489E-01 1.994E-01 
1764.49* 15.80 9.285E-01 2.065E-01 

0.999 338.32* 11.40 1.082E+00 1.598E-01 
583.14* 30.25 7.268E-01 9.409E-02 
911.07* 27.70 5.842E-01 1.041E-01 
969.11* 16.60 4.429E-01 1.542E-01 

0.999 338.32* 11.40 1.082E+00 1.598E-01 
583.14* 30.25 7.268E-01 9.409E-02 
911.07* 27.70 5.842E-01 1.041E-01 
969.11* 16.60 4.429E-01 1.542E-01 

0.999 338.32* 11.40 1.082E+00 1.598E-01 
583.14* 30.25 7.268E-01 9.409E-02 
911.07* 27.70 5.842E-01 1.041E-01 
969.11* 16.60 4.429E-01 1.542E-01 

0.553 143.76 10.50 
163.35 4.70 
185.72* 54.00 4.534E-01 6.244E-02 
205.31 4.70 

0.823 63.29* 3.80 6.900E+003 1.060E+00 
1001.03 0.84 

K-40 
Ra-226 

Ra-228 

Th-228 

41
1 Th-232 

U-235 

U-238 

	

Nuclide Identification Report 
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************************************************************************* 

410***  NUCLIDE IDENTIFICATION REPORT ***** *********************************************************************** 

Sample Identification: 11695273 (1069) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
	

Yield 	Activity 
	

Activity 
Name 	Confidence (keV) 
	

(%) 	(pCi/GRAM) 
	

Uncertainty 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 
	

0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	9-19-95 4:10:08 PM 	Page 

********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-19-95 4:09:35 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 	 Peak Size in 	Peak CPS 

	

No. 	(keV) 	 Counts per Second 	% Uncertainty 

2 77.27 8.7446E-02 ' 20.20 
3 92.77 3.8322E-01 6.51 
5 238.77 2.2368E-01 9.48 

11 727.27 1.8021E-02 40.61 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 
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************************************************************************** 

NUCLIDE 	MDA 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695273 (1069) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(key) 

Yield 

(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 6.29E-01 6.29E-01 
Cs-137 661.65 89.98 8.12E-02 8.12E-02 

+ Ra-226 295.21* 19.20 2.72E-01 1.37E-01 
351.92* 37.60 1.46E-01 
609.31* 46.30 1.37E-01 
1120.29* 15.10 5.30E-01 
1764.49* 15.80 4.73E-01 

Ra-228 338.32* 11.40 3.98E-01 2.12E-01 
583.14* 30.25 2.12E-01 
911.07* 27.70 2.50E-01 
969.11* 16.60 4.60E-01 

Th-228 338.32* 11.40 3.98E-01 2.12E-01 
583.14* 30.25 2.12E-01 
911.07* 27.70 2.50E-01 
969.11* 16.60 4.60E-01 

Th-232 338.32* 11.40 3.98E-01 2.12E-01 
583.14* 30.25 2.12E-01 
911.07* 27.70 2.50E-01 
969.11* 16.60 4.60E-01 

U-235 143.76 10.50 5.09E-01 9.13E-02 
163.35 4.70 1.07E+00 
185.72* 54.00 9.13E-02 
205.31 4.70 9.67E-01 

U-238 63.29* 3.80 2.15E+00 2.15E+00 
1001.03 0.84 1.16E+01 

Am-241 59.54 35.90 3.29E-01 3.29E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

op 
art Generated On 	 : 9-20-95 7:28:24 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 	 : 	6.534E+02 GRAMS 

Sample Taken On 	 : 9-18-95 5:45:00 PM 
Acquisition Started 	 : 9-20-95 7:07:36 AM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695274 (1075) 
: SL 
: 500 Mar Soil 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 
	: 9-15-95 

Efficiency Calibration Used Done On 
	: 9-08-95 • 

• 
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************************************************************************** 

1111r
*  PEAK ANALYSIS REPORT ***** 
********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695274 (1075) 
Peak Analysis Performed on: 	9-20-95 7:28:01 AM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 153- 159 156.22 77.35 1.09E+02 0.00 2.90E+02 
2 174- 179 177.00 87.63 4.95E+01 0.00 2.27E+02 
3 184- 190 187.00 92.58 1.44E+02 0.00 2.43E+02 
4 371- 379 375.83 185.99 1.47E+02 0.00 1.53E+02 
5 478- 485 482.30 238.66 3.84E+02 0.00 2.07E+02 
6 592- 601 596.56 295.19 1.52E+02 0.00 8.88E+01 
7 678- 688 683.55 338.22 8.77E+01 0.00 6.32E+01 
8 706- 716 711.21 351.91 2.41E+02 0.00 5.64E+01 
9 1173- 1184 1178.67 583.16 1.67E+02 0.00 3.45E+01 

10 1225- 1236 1231.26 609.18 1.70E+02 0.00 3.60E+01 
11 1462- 1473 1469.87 727.22 2.90E+01 0.00 3.30E+01 
12 1603- 1612 1606.79 794.95 1.90E+01 0.00 2.00E+01 
13 1731- 1742 1738.89 860.30 3.05E+01 0.00 1.65E+01 
14 1834- 1848 1841.59 911.11 1.23E+02 0.00 2.44E+01 
15 1944- 1965 1949.46 964.47 2.20E+01 0.00 2.01E+01 
16 1944- 1965 1958.68 969.04 5.10E+01 0.00 1.82E+01 
17 2776- 2792 2784.96 1377.80 1.88E+01 0.00 4.25E+00 
18 2945- 2960 2953.21 1461.03 4.38E+02 0.00 1.40E+01 
19 3559- 3574 3567.16 1764.76 3.00E+01 0.00 6.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



1.595E+01 
9.066E-01 
8.448E-01 
7.713E-01 

8.053E-01 
9.888E-01 
1.112E+00 
1.270E+00 
9.206E-01 
9.888E-01 
1.112E+00 
1.270E+00 
9.206E-01 
9.888E-01 
1.112E+00 
1.270E+00 
9.206E-01 

9.647E-01 
1.163E-01 
7.181E-02 
7.708E-02 

2.004E-01 
1.758E-01 
1.127E-01 
1.472E-01 
2.091E-01 
1.758E-01 
1.127E-01 
1.472E-01 
2.091E-01 
1.758E-01 
1.127E-01 
1.472E-01 
2.091E-01 

	

Nuclide Identification Report 
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..*********************************************************************** 

NUCLIDE 	IDENTIFICATION 	REPORT 	***** 
.*********************************************************************** 

Sample Identification: 11695274 (1075) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 
	

Activity 
	

Activity 
Name 	Confidence (keV) 	(%) 
	

(pCi/GRAM) 
	

Uncertainty 

K-40 	0.996 	1460.81* 
Ra-226 	0.901 	295.21* 

351.92* 
609.31* 
1120.29 
1764.49* 

Ra-228 1.000 338.32* 
583.14* 
911.07* 
969.11* 

Th-228 1.000 338.32* 
583.14* 
911.07* 
969.11* 4111  Th-232 1.000 338.32* 
583.14* 
911.07* 
969.11* 

U-235 0.551 143.76 
163.35 
185.72* 
205.31 

10.67 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 

2.012E-01 
	

3.999E-02 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0:30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-20-95 7:27:51 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak 
No. 

Energy 
(keV) 

Peak Size 	in 
Counts per Second 

Peak CPS 
% Uncertainty 

1 77.35 8.7342E-02 24.40 
2 87.63 4.1250E-02 42.66 
3 92.58 9.9362E-02 20.56 
5 238.66 3.1201E-01 7.55 

11 727.22 2.4167E-02 36.41 
12 794.95 1.5833E-02 42.11 
13 860.30 2.5417E-02 27.77 

M 	15 964.47 1.8298E-02 27.98 
17 1377.80 1.5625E-02 30.18 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 

• 
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************************************************************************** 

NUCLIDE 	MDA 	REPORT 	 ***** 
************************************************************************ 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695274 (1075) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 9.37E-01 9.37E-01 
Cs-137 661.65 89.98 8.73E-02 8.73E-02 
Ra-226 295.21* 19.20 2.93E-01 1.45E-01 

351.92* 37.60 1.45E-01 
609.31* 46.30 1.58E-01 
1120.29 15.10 9.80E-01 
1764.49* 15.80 4.93E-01 

Ra-228 338.32* 11.40 4.85E-01 2.30E-01 
583.14* 30.25 2.30E-01 
911.07* 27.70 3.13E-01 
969.11* 16.60 4.32E-01 

Th-228 338.32* 11.40 4.85E-01 2.30E-01 
583.14* 30.25 2.30E-01 
911.07* 27.70 3.13E-01 
969.11* 16.60 4.32E-01 

+ Th-232 338.32* 11.40 4.85E-01 2.30E-01 
583.14* 30.25 2.30E-01 
911.07* 27.70 3.13E-01 
969.11* 16.60 4.32E-01 

+ U-235 143.76 10.50 4.99E-01 9.72E-02 
163.35 4.70 1.04E+00 
185.72* 54.00 9.72E-02 
205.31 4.70 1.13E+00 

U-238 63.29 3.80 3.52E+00 3.52E+00 
1001.03 0.84 1.22E+01 

Am-241 59.54 35.90 3.44E-01 3.44E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 

GAMMA 	SPECTRUM 	ANALYSIS 	****4Li 
************************************************************************* 

411/port Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 	: 
Identification Energy Tolerance : 

3.00 
50 - 4096 
30 4096 
1.500 keV 

: 	9-19-95 4:36:07 PM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

11695275 (1070) 
: SL 
: 500 Mar Soil 

Sample Size 
	 : 	6.497E+02 GRAMS 

Sample Taken On 
	 : 9-18-95 5:50:00 PM 

Acquisition Started 
	

: 	9-19-95 4:15:21 PM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 
	: 9-15-95 

Efficiency Calibration Used Done On 	: 9-08-95 • 
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************************************************************************** 

40:**  PEAK ANALYSIS REPORT • ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695275 (1070) 
Peak Analysis Performed on: 	9-19-95 4:35:45 PM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

I 126- 130 128.39 63.58 1.08E+02 0.00 1.25E+02 
2 184- 190 187.33 92.74 3.01E+02 0.00 2.44E+02 
3 371- 379 375.70 185.93 2.55E+02 0.00 1.46E+02 
4 478- 485 482.37 238.70 3.56E+02 0.00 1.67E+02 
5 592- 600 596.72 295.27 1.06E+02 0.00 7.31E+01 
6 679- 687 683.49 338.19 8.09E+01 0.00 6.41E+01 
7 706- 716 711.30 351.95 2.35E+02 0.00 5.50E+01 
8 1023- 1049 1031.72 510.46 8.42E+01 0.00 6.07E+01 
9 1172- 1184 1178.42 583.04 1.53E+02 0.00 3.09E+01 

10 1225- 1236 1231.44 609.26 1.48E+02 0.00 2.55E+01 
11 1465- 1476 1469.85 727.21 2.75E+01 0.00 2.55E+01 
12 1834- 1848 1841.84 911.23 1.01E+02 0.00 2.44E+01 
13 1954- 1965 1958.23 968.81 3.30E+01 0.00 3.00E+01 

411114 15 
2257- 
2946- 

2268 
2961 

2264.08 
2953.24 

1120.12 
1461.05 

2.90E+01 
3.41E+02 

0.00 
0.00 

2.10E+01 
6.00E+00 

16 3557- 3575 3566.77 1764.56 3.96E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

.•- 



Activity 
(pCi/GRAM) 

1.244E+01 
6.342E-01 
8.297E-01 
6.718E-01 
6.372E-01 
1.085E+00 
9.164E-01 
1.020E+00 
1.049E+00 
5.985E-01 
9.164E-01 
1.020E+00 
1.049E+00 
5.985E-01 
9.164E-01 
1.020E+00 
1.049E+00 
5.985E-01 

Activity 
Uncertainty 

8.143E-01 
9.942E-02 
7.129E-02 
6.969E-02 
1.994E-01 
2.034E-01 
1.687E-01 
1.084E-01 
1.386E-01 
1.892E-01 
1.687E-01 
1.084E-01 
1.386E-01 
1.892E-01 
1.687E-01 
1.084E-01 
1.386E-01 
1.892E-01 

Page 3 , 
!; _ / • 

9-19-95 4:36:09 PM Nuclide Identification Report 

************************************************************************* 

NUCLIDE 	IDENTIFICATION 	REPORT 	***** 
********************************************************************** 

Sample Identification: 11695275 (1070) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 
Name 	Confidence (keV) 	(%) 

K-40 	0.996 	1460.81* 	10.67 
Ra-226 	1.000 	295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 
Ra-228 	0.998 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
Th-228 	0.998 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

0.998 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
U-235 	0.553 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 
U-238 	0.823 	63.29* 	3.80 

	

1001.03 	0.84 

IIP 
Alim  Th-232 

3.680E-01 
	

5.466E-02 

4.251E+00 
	

8.733E-01 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-19-95 4:35:36 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 	 Peak Size in 	Peak CPS 

	

No. 	(keV) 	 Counts per Second 	% Uncertainty 

2 92.74 2.3030E-01 9.98 
4 238.70 2.8868E-01 7.59 
8 510.46 5.3620E-02 29.17 

11 727.21 2.2917E-02 34.74 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 

• 



Nuclide MDA Report 	 9-19-95 4:36:12 PM 

...........************************************************************ 

III.*  NUCLIDE MDA REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695275 (1070) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 6.94E-01 6.94E-01 
Cs-137 661.65 89.98 7.36E-02 7.36E-02 
Ra-226 295.21* 19.20 2.62E-01 1.36E-01 

351.92* 37.60 1.45E-01 
609.31* 46.30 1.36E-01 
1120.29* 15.10 5.83E-01 
1764.49* 15.80 3.72E-01 

+ Ra-228 338.32* 11.40 4.66E-01 2.25E-01 
583.14* 30.25 2.25E-01 
911.07* 27.70 3.15E-01 
969.11* 16.60 5.66E-01 

+ Th-228 338.32* 11.40 4.66E-01 2.25E-01 
583.14* 30.25 2.25E-01 
911.07* 27.70 3.15E-01 
969.11* 16.60 5.66E-01 

+ Th-232 338.32* 11.40 4.66E-01 2.25E-01 
583.14* 30.25 2.25E-01 
911.07* 27.70 3.15E-01 
969.11* 16.60 5.66E-01 

+ U-235 143.76 10.50 5.06E-01 9.57E-02 
163.35 4.70 1.12E+00 
185.72* 54.00 9.57E-02 
205.31 4.70 1.13E+00 

+ U-238 63.29* 3.80 2.22E+00 2.22E+00 
1001.03 0.84 1.33E+01 

Am-241 59.54 35.90 3.56E-01 3.56E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA 	SPECTRUM 	ANALYSIS  
************************************************************************* 

: 	9-20-95 4:16:31 PM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

; 11695285 (1081) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 	 : 	7.016E+02 GRAMS C—,' 

Sample Taken On 	 : 9-20-95 9:00:00 AM 
Acquisition Started 	 : 9-20-95 3:55:54 PM 

Live Time 
	

1200.0 seconds 	. 
Real Time 
	

1200.2 seconds 

Energy Calibration Used Done On 	: 9-15-95 '— • 	Efficiency Calibration Used Done On 	: 9-08-95 

• port Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

• 
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************************************************************************** 

IIIk**  PEAK ANALYSIS REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695285 (1081) 
Peak Analysis Performed on: 	9-20-95 4:16:15 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROT 	ROT 

	

No. 	start end 
Peak 

centroid 
Energy 
(keV) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 153- 159 156.14 77.31 4.05E+01 0.00 1.37E+02 
2 371- 379 375.53 185.84 1.13E+02 0.00 8.32E+01 
3 592- 601 596.45 295.13 1.38E+02 0.00 4.75E+01 
4 706- 716 711.31 351.96 2.57E+02 0.00 3.58E+01 
5 1225- 1236 1231.21 609.15 1.72E+02 0.00 1.35E+01 
6 2260- 2270 2264.90 1120.52 3.30E+01 0.00 1.10E+01 
7 2945- 2960 2952.86 1460.86 8.70E+01 0.00 4.00E+00 
8 3558- 3576 3567.30 1764.83 3.36E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

ro.rs quoted at 0.000 sigma 

• 
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************************************************************************* 

4111k**  NUCLIDE IDENTIFICATION REPORT ***** *********************************************************************** 

Sample Identification: 11695285 (1081) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 	Activity 
	

Activity 
Name 	Confidence (keV) 	(%) 	(pCi/GRAM) 

	
Uncertainty 

K-40 1.000 1460.81* 10.67 2.801E+00 3.543E-01 
Ra-226 0.998 295.21* 19.20 7.680E-01 9.107E-02 

351.92* 37.60 8.416E-01 6.465E-02 
609.31* 46.30 7.247E-01 6.449E-02 
1120.29* 15.10 6.717E-01 1.579E-01 
1764.49* 15.80 8.460E-01 1.752E-01 

U-235 0.554 143.76 10.50 
163.35 4.70 
185.72* 54.00 1.386E-01 2.870E-02 
205.31 4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 
	

0.30 • 	Errors quoted at 1.000 sigma 

********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-20-95 4:16:08 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 	 Peak Size in 	Peak CPS 

	

No. 	(keV) 	 Counts per Second 	% Uncertainty 

1 	77.31 	 3.0676E-02 
	

46.82 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 
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************************************************************************** 

1111, 
 **  NUCLIDE M D A REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695285 (1081) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
	

Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 
	

(keV) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

• K-40 
Cs-137 

• Ra-226 

Ra-228 

Th-228 

Th-232 

• U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49* 
338.32 
583.14 
911.07 
969.11 
338.32 
583.14 
911.07 
969.11 
338.32 
583.14 
911.07 
969.11 
143.76 
163.35 
185.72* 
205.31 
63.29 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

5.67E-01 
7.10E-02 
2.04E-01 
1.10E-01 
9.61E-02 
3.97E-01 
3.45E-01 
3.84E-01 
2.33E-01 
3.06E-01 
4.44E-01 
3.84E-01 
2.33E-01 
3.06E-01 
4.44E-01 
3.84E-01 
2.33E-01 
3.06E-01 
4.44E-01 
3.58E-01 
7.26E-01 
6.90E-02 
7.67E-01 
2.09E+00 
7.99E+00 
2.16E-01 

5.67E-01 
7.10E-02 
9.61E-02 

2.33E-01 

2.33E-01 

2.33E-01 

6.90E-02 

2.09E+00 

2.16E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



Sample Taken On 
Acquisition Started 

9-15-95 3:10:00 PM  
9-16-95 12:23:19 PM 

Live Time 
Real Time 

1200.0 seconds 	cz 
1200.8 seconds 

***** 	GAMMA 	SPECTRUM 	ANALYSIS 	 — 
************************************************************************* 

: 	9-16-95 . 1:33:56 PM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

1169525300q) P°I  9-1(45  
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 	 : 	6.513E+02 GRAMS \-V  

Illkort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

77-1 c,( 

9, /,‘-23 

Energy Calibration Used Done On 
	: 9-15-95 

Efficiency Calibration Used Done On 
	: 9-08-95 • 

• 
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************************************************************************** 

1110:

**  PEAK ANALYSIS REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695253 
Peak Analysis Performed on: 	9-16-95 1:33:45 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROT 	ROT 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 126- 130 128.42 63.60 3.60E+02 0.00 3.16E+02 
2 149- 158 151.62 75.07 2.43E+02 0.00 4.78E+02 
3 149- 158 156.24 77.36 4.48E+02 0.00 3.91E+02 
4 174- 190 176.74 87.50 4.17E+01 0.00 6.52E+02 
5 174- 190 181.97 90.09 4.57E+01 0.00 6.44E+02 
6 174- 190 187.48 92.82 8.26E+02 0.00 5.48E+02 
7 196- 202 199.36 98.69 1.35E+02 0.00 4.00E+02 
8 371- 379 375.57 185.86 7.83E+02 0.00 3.53E+02 
9 478- 493 482.43 238.73 4.72E+02 0.00 2.09E+02 

10 478- 493 489.02 241.99 2.97E+02 0.00 1.66E+02 
11 592- 601 596.68 295.25 7.30E+02 0.00 1.61E+02 
12 679- 687 683.76 338.33 8.11E+01 0.00 1.25E+02 
13 706- 716 711.45 352.02 1.25E+03 0.00 1.20E+02 
14 1174- 1184 1178.60 583.13 1.13E+02 0.00 7.15E+01 
15 1225- 1237 1231.53 609.31 9.15E+02 0.00 5.04E+01 
16 1417- 1427 1420.92 703.00 1.88E+01 0.00 4.13E+01 
17 1546- 1559 1553.07 768.38 1.22E+02 0.00 4.90E+01 
18 1836- 1848 1841.93 911.28 1.11E+02 0.00 4.22E+01 
19 1883- 1893 1888.07 934.10 4.59E+01 0.00 3.71E+01 
20 1954- 1963 1958.85 969.12 4.03E+01 0.00 4.88E+01 
21 2019- 2030 2023.84 1001.27 6.65E+01 0.00 2.85E+01 
22 2256- 2272 2264.66 1120.40 1.96E+02 0.00 2.55E+01 
23 2497- 2507 2503.22 1238.42 6.30E+01 0.00 3.30E+01 
24 2777- 2792 2785.42 1378.02 4.10E+01 0.00 2.80E+01 
25 2945- 2961 2953.47 1461.16 3.72E+02 0.00 2.13E+01 
26 3487- 3502 3497.00 1730.05 4.60E+01 0.00 4.00E+00 
27 3560- 3576 3567.47 1764.91 1.53E+02 0.00 8.50E+00 
28 3728- 3743 3735.20 1847.88 2.90E+01 0.00 8.00E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

M 
m 
M 
m 
m 

M 
m 

4111  

• 
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************************************************************************* 

4110*  
NUCLIDE 	IDENTIFICATION 	REPORT 	***** 

***************************************************'******************* 

Sample Identification: 11695253 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 	Activity 
Name 	Confidence 	(keV) 	(%) 	(pCi/GRAM) 

Activity 
Uncertainty 

K-40 0.991 	1460.81* 10.67 1.352E+01 8.941E-01 
Ra-226 0.998 	295.21* 19.20 4.360E+00 2.512E-01 

351.92* 37.60 4.445E+00 . 1.797E-01 
609.31* 46.30 4.213E+00 1.891E-01 
1120.29* 15.10 4.286E+00 3.876E-01 
1764.49* 15.80 4.300E+00 4.268E-01 

Ra-228 0.999 	338.32* 11.40 9.173E-01 2.119E-01 
583.14* 30.25 7.465E-01 1.164E-01 
911.07* 27.70 1.149E+00 1.574E-01 
969.11* 16.60 7.283E-01 2.224E-01 

Th-228 0.999 	338.32* 11.40 9.173E-01 2.119E-01 
583.14* 30.25 7.465E-01 1.164E-01 
911.07* 27.70 1.149E+00 1.574E-01 
969.11* 16.60 7.283E-01 2.224E-01 

Th-232 0.999 	338.32* 11.40 9.173E-01 2.119E-01 
583.14* 30.25 7.465E-01 1.164E-01 

• 911.07* 27.70 1.149E+00 1.574E-01 
969.11* 16.60 7.283E-01 2.224E-01 

U-235 0.554 	143.76 10.50 
163.35 4.70 
185.72* 54.00 1.179E+00 1.433E-01 
205.31 4.70 

U-238 0.994 	63.29* 3.80 1.521E+00 .1 .949E+00 
1001.03* 0.84 2.390E+01 4.349E+00 

* = 	Energy line 	found 	in the 	spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak 
No. 

Peak Locate 	Performed on: 	9-16-95 	1:33:40 	PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Energy 	 Peak Size in 	Peak CPS 
(key) 	 Counts per Second 	% Uncertainty 

M 2 75.07 2.0246E-01 10.19 
m 3 77.36 3.7359E-01 8.07 
M 4 87.50 3.4709E-02 95.19 
m 5 90.09 3.8048E-02 83.52 
m 6 92.82 6.6737E-01 10.71 

7 98.69 1.1260E-01 22.01 
M 9 238.73 3.8527E-01 7.31 
m 10 241.99 2.4789E-01 8.77 

16 703.00 1.5625E-02 57.62 
17 768.38 1.0167E-01 13.13 
19 934.10 3.8229E-02 25.24 
23 1238.42 5.2500E-02 18.87 
24 1378.02 3.4167E-02 27.27 
26 1730.05 3.8333E-02 16.56 
28 1847.88 2.4167E-02 25.10 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Nuclide MDA Report 	 9-16-95 1:33:59 PM 
	

Page 

************************************************************************** 

111/C
**  NUCL IDE MDA REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695253 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 1.14E+00 1.14E+00 
Cs-137 661.65 89.98 1.27E-01 1.27E-01 

+ Ra-226 295.21* 19.20 3.91E-01 1.87E-01 
351.92* 37.60 2.07E-01 
609.31* 46.30 1.87E-01 
1120.29* 15.10 7.03E-01 
1764.49* 15.80 5.78E-01 

+ Ra-228 338.32* 11.40 6.37E-01 3.13E-01 
583.14* 30.25 3.13E-01 
911.07* 27.70 3.89E-01 
969.11* 16.60 6.72E-01 

+ Th-228 338.32* 11.40 6.37E-01 3.13E-01 
583.14* 30.25 3.13E-01 
911.07* 27.70 3.89E-01 
969.11* 16.60 6.72E-01 

Th-232 338.32* 11.40 6.37E-01 3.13E-01 
583.14* 30.25 3.13E-01 
911.07* 27.70 3.89E-01 
969.11* 16.60 6.72E-01 

U-235 143.76 10.50 8.24E-01 1.44E-01 
163.35 4.70 1.70E+00 
185.72* 54.00 1.44E-01 
205.31 4.70 1.68E+00 

U-238 63.29* 3.80 3.40E+00 3.40E+00 
1001.03* 0.84 1.13E+01 

Am-241 59.54 35.90 5.55E-01 5.55E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 

• 
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************************************************************************** 

1111***  NUCLIDE MDA REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695296 (1096) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
	

Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 
	

(keV) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

+ K-40 
Cs-137 

+ Ra-226 

• Ra-228 

• Th-228 

• Th-232 

• U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 
1120.29 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29 

1001.03 
59.54 

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.84E-01 
9.74E-02 
3.17E-01 
1.61E-01 
1.72E-01 
9.92E-01 
5.51E-01 
5.02E-01 
2.78E-01 
3.80E-01 
7.25E-01 
5.02E-01 
2.78E-01 
3.80E-01 
7.25E-01 
5.02E-01 
2.78E-01 
3.80E-01 
7.25E-01 
5.81E-01 
1.24E+00 
1.12E-01 
1.23E+00 
3.81E+00 
1.55E+01 
4.08E-01 

8.84E-01 
9.74E-02 
1.61E-01 

2.78E-01 

2.78E-01 

2.78E-01 

1.12E-01 

3.81E+00 

4.08E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

- 

• port Generated On 
	 : 9-25-95 9:06:05 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 	: 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695297 (1097) 
: SL 
: 500 Mar Soil 

3.00 
50 - 4096 
30 - 4096 
1.500 keV 

6.504E+02 GRAMS 

9-22-95 10:30:00 AM 	, 
9-25-95 8:45:18 AM 

1200.0 seconds 
1200.4 seconds 

Energy Calibration Used Done On 
	: 9-22-95 

• 	Efficiency Calibration Used Done On 
	: 9-08-95 
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************************************************************************** 

1111r

*  PEAK ANALYSIS REPORT ***** 
k*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695297 (1097) 
Peak Analysis Performed on: 	9-25-95 9:05:43 AM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 125- 129 127.90 63.55 1.46E+02 0.00 1.64E+02 
2 149- 158 151.37 75.16 1.44E+02 0.00 2.40E+02 
3 149- 158 156.08 77.49 2.32E+02 0.00 2.08E+02 
4 184- 190 187.21 92.88 3.63E+02 0.00 2.85E+02 
5 371- 379 375.46 186.00 3.33E+02 0.00 1.72E+02 
6 478- 492 482.14 238.76 6.14E+02 0.00 1.02E+02 
7 478- 492 487.98 241.65 1.25E+02 0.00 8.50E+01 
8 592- 601 596.56 295.35 1.66E+02 0.00 1.13E+02 
9 679- 687 683.57 338.39 1.19E+02 0.00 7.09E+01 

10 705- 715 710.99 351.95 3.39E+02 0.00 8.53E+01 
11 1173- 1183 1178.31 583.09 1.81E+02 0.00 3.99E+01 
12 1226- 1237 1231.15 609.22 2.19E+02 0.00 3.30E+01 
13 1465- 1474 1469.61 727.17 4.10E+01 0.00 2.50E+01 
14 1834- 1847 1841.88 911.29 1.36E+02 0.00 2.97E+01 
15 1951- 1965 1958.41 968.93 6.64E+01 0.00 5.06E+01 
16 2944- 2959 2952.66 1460.69 4.78E+02 0.00 1.80E+01 
17 3558- 3576 3567.51 1764.80 5.70E+01 0.00 0.00E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

M 
m 

M 
m 



Nuclide Identification Report 
	

9-25-95 9:06:07 AM 	Page 3 	_ 	! e., 

************************************************************************* 

111r*  NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************* 

Sample Identification: 11695297 (1097) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 	Activity 
	

Activity 
Name 	Confidence (keV) 	(%) 	(pCi/GRAM) 

	
Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Ash  Th-232 

IIIP 
U-235 

U-238 

0.999 1460.81* 10.67 1.747E+01 1.031E+00 
0.901 295.21* 19.20 9.965E-01 1.276E-01 

351.92* 37.60 1.194E+00 8.816E-02 
609.31* 46.30 1.002E+00 8.478E-02 
1120.29 15.10 
1764.49* 15.80 1.586E+00 2.270E-01 

0.998 338.32* 11.40 1.349E+00 1.894E-01 
583.14* 30.25 1.213E+00 1.184E-01 
911.07* 27.70 1.418E+00 1.577E-01 
969.11* 16.60 1.203E+00 2.657E-01 

0.998 338.32* 11.40 1.349E+00 1.894E-01 
583.14* 30.25 1.213E+00 1.184E-01 
911.07* 27.70 1.418E+00 1.577E-01 
969.11* 16.60 1.203E+00 2.657E-01 

0.998 338.32* 11.40 1.349E+00 1.894E-01 
583.14* 
911.07* 

30.25 
27.70 

1.213E+00 
1.418E+00 

1.184E-01 
1.577E-01 

969.11* 16.60 1.203E+00 2.657E-01 
0.551 143.76 10.50 

163.35 4.70 
185.72* 54.00 4.927E-01 6.783E-02 
205.31 4.70 

0.824 63.29* 
1001.03 

3.80 
0.84 

5.912E+002) 1.055E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 
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I r , 

********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-25-95 9:05:34 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak 
No. 

Energy 
(keV) 

Peak Size 	in 
Counts per Second 

Peak CPS 
% Uncertainty 

M 2 75.16 1.2016E-01 16.97 
m 3 77.49 1.9127E-01 13.12 

4 92.88 2.8321E-01 8.82 
M 6 238.76 5.0263E-01 5.58 
m 7 241.65 1.0454E-01 13.13 

13 727.17 • 3.4167E-02 24.05 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 

III1 ** NUCLIDE MDA REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695297 (1097) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MBA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 1.05E+00 1.05E+00 
Cs-137 661.65 89.98 8.51E-02 8.51E-02 
Ra-226 295.21* 19.20 3.29E-01 1.52E-01 

351.92* 37.60 1.77E-01 
609.31* 46.30 1.52E-01 
1120.29 15.10 1.00E+00 
1764.49* 15.80 1.96E-01 

Ra-228 338.32* 11.40 4.88E-01 2.40E-01 
583.14* 30.25 2.40E-01 
911.07* 27.70 3.38E-01 
969.11* 16.60 7.68E-01 

Th-228 338.32* 11.40 4.88E-01 2.40E-01 
583.14* 30.25 2.40E-01 
911.07* 27.70 3.38E-01 
969.11* 16.60 7.68E-01 

Th-232 338.32* 11.40 4.88E-01 2.40E-01 
583.14* 30.25 2.40E-01 
911.07* 27.70 3.38E-01 
969.11* 16.60 7.68E-01 

+ U-235 143.76 10.50 5.72E-01 1.03E-01 
163.35 4.70 1.21E+00 
185.72* 54.00 1.03E-01 
205.31 4.70 1.17E+00 

+ U-238 63.29* 3.80 2.52E+00 2.52E+00 
1001.03 0.84 1.40E+01 

Am-241 59.54 35.90 4.00E-01 4.00E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy fine found in the spectrum 
> = MBA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 

• 
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************************************************************************ 
***** 	GAMMA 	SPECTRUM 	ANALYSIS  
************************************************************************* 

IllOport Generated On 
	 : 9-25-95 9:44:42 AM 

Sample Title 
	 : 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

Spectrum Description 
Sample Identification 
	 : 11695298 (1098) 

Sample Type 
	

SL 
Sample Geometry 
	 : 500 Mar Soil 

Peak Locate Threshold 
	

3.00 
Peak Locate Range (in channels) : 
	

50 - 4096 
Peak Area Range (in channels) 	: 
	

30 - 4096 
Identification Energy Tolerance : 
	

1.500 keV 

Sample Size 
	

6.510E+02 GRAMS 
	L,- 

Sample Taken On 
	

9-22-95 10:45:00 AM 
Acquisition Started 
	

9-25-95 9:23:56 AM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 

• 
Energy Calibration Used Done On 
Efficiency Calibration Used Done On 

: 9-22-95 L„ 
: 	9-08-95 
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************************************************************************** 

1111
*  PEAK ANALYSIS REPORT ***** 

v*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695298 (1098) 
Peak Analysis Performed on: 	9-25-95 9:44:20 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 
centroid 

Energy 
(keV) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

151.25 75.10 1.41E+02 0.00 1.98E+02 
156.02 77.46 2.00E+02 0.00 1.81E+02 
187.33 92.94 2.83E+02 0.00 2.41E+02 
375.51 186.02 2.02E+02 0.00 1.52E+02 
422.98 209.50 2.70E+01 0.00 1.34E+02 
482.33 238.85 4.17E+02 0.00 1.98E+02 
596.52 295.33 1.46E+02 0.00 9.25E+01 
683.56 338.38 1.03E+02 0.00 6.32E+01 
711.22 352.07 2.54E+02 0.00 7.38E+01 
1031.78 510.62 6.25E+01 0.00 1.22E+02 
1178.29 583.08 1.42E+02 0.00 3.58E+01 
1231.18 609.24 2.28E+02 0.00 4.06E+01 
1841.59 911.15 8.90E+01 0.00 2.60E+01 
1958.47 968.96 6.07E+01 0.00 3.13E+01 
2264.66 1120.40 4.85E+01 0.00 2.85E+01 
2953.21 1460.96 4.80E+02 0.00 1.06E+01 
3567.77 1764.93 4.76E+01 0.00 2.38E+00 

Errors quoted at 0.000 sigma 

Peak ROI ROI 
No. start end 

M 	1 	149- 158 
m 	2 	149- 158 

	

3 	184- 190 

	

4 	371- 379 

	

5 	419- 426 

	

6 	478- 485 

	

7 	592- 601 

	

8 	678- 688 

	

9 	706- 715 
10 1023- 1049 

	

11 	1173- 1183 
12 1225- 1237 
13 1834- 1846 

Ill 14 1953- 1962 
15 2259- 2270 
16 2945- 2961 
17 3558- 3576 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

• 



0.998 1460.81* 10.67 1.754E+01 1.020E+00 
0.998 295.21* 19.20 8.700E-01 1.166E-01 

351.92* 37.60 8.930E-01 7.633E-02 
609.31* 46.30 1.044E+00 8.918E-02 
1120.29* 15.10 1.064E+00 2.423E-01 
1764.49* 15.80 1.317E+00 2.210E-01 

0.999 338.32* 11.40 1.163E+00 1.825E-01 
583.14* 30.25 9.471E-01 1.062E-01 
911.07* 27.70 9.255E-01 1.324E-01 
969.11* 16.60 1.100E+00 2.093E-01 

0.999 338.32* 11.40 1.163E+00 1.825E-01 
583.14* 30.25 9.471E-01 1.062E-01 
911.07* 27.70 9.255E-01 1.324E-01 
969.11* 16.60 1.100E+00 2.093E-01 

0.999 338.32* 11.40 1.163E+00 1.825E-01 
583.14* 30.25 9.471E-01 1.062E-01 
911.07* 27.70 9.255E-01 1.324E-01 
969.11* 16.60 1.100E+00 2.093E-01 

0.550 143.76 10.50 
163.35 4.70 
185.72* 54.00 2.916E-01 4.767E-02 
205.31 4.70 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

411/ 

U-235 
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************************************************************************* 

41,0***  NUCLIDE IDENTIFICATION REPORT ***** *********************************************************************** 

Sample Identification: 11695298 (1098) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
	

Yield 
	

Activity 
	

Activity 
Name 	Confidence (keV) 
	

(%) 
	

(pCi/GRAM) 
	

Uncertainty 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 
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• ********** 	UNIDENTIFIED 	PEAKS 	********** Peak Locate Performed on: 	9-25-95 9:44:11 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 	 Peak Size in 	Peak CPS 

	

No. 	(keV) 	 Counts per Second 	% Uncertainty 

M 	1 	75.10 
m 	2 	77.46 

	

3 	92.94 

	

5 	209.50 

	

6 	238.85 

	

10 	510.62 

1.1776E-01 
1.6512E-01 
2.1706E-01 
2.2500E-02 
3.3874E-01 
3.5755E-02 

13.00 
11.60 
10.41 
63.61 
7.02 

56.91 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 



r 
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************************************************************************** 

St"NUCLIDE MDA REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695298 (1098) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
• (pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 8.68E-01 8.68E-01 
Cs-137 661.65 89.98 1.03E-01 1.03E-01 

+ Ra-226 295.21* 19.20 3.00E-01 1.62E-01 
351.92* 37.60 1.62E-01 
609.31* 46.30 1.71E-01 
1120.29* 15.10 6.68E-01 
1764.49* 15.80 3.68E-01 

+ Ra-228 338.32* 11.40 4.87E-01 2.29E-01 
583.14* 30.25 2.29E-01 
911.07* 27.70 3.11E-01 
969.11* 16.60 5.48E-01 

+ Th-228 338.32* 11.40 4.87E-01 2.29E-01 
583.14* 30.25 2.29E-01 
911.07* 27.70 3.11E-01 
969.11* 16.60 5.48E-01 

+ Th-232 338.32* 11.40 4.87E-01 2.29E-01 
583.14* 30.25 2.29E-01 
911.07* 27.70 3.11E-01 
969.11* 16.60 5.48E-01 

+ U-235 143.76 10.50 5.60E-01 9.68E-02 
163.35 4.70 1.14E+00 
185.72* 54.00 9.68E-02 
205.31 4.70 1.13E+00 

U-238 63.29 3.80 3.24E+00 3.24E+00 
1001.03 0.84 1.24E+01 

Am-241 59.54 35.90 3.41E-01 3.41E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 

• 



***********************************************************************1* — 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

'port Generated On 	 : 9-25-95 10:28:17 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 
	

6.513E+02 GRAMS 

Sample Taken On 	 : 9-22-95 11:45:00 AM 
Acquisition Started 	 : 9-25-95 10:07:35 AM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695299 (1099) 
: SL 
: 500 Mar Soil 

Live Time 
Real Time 

1200.0 seconds 
1200.3 seconds 

Energy Calibration Used Done On 
	: 9-22-95 

Efficiency Calibration Used Done On 	: 9-08-95 • 

• 
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************************************************************************** 
***** 	 PEAK 	ANALYSIS 	REPORT 	 ***** 

IP 

Detector Name: DET01 
Sample Identification: 11695299 (1099) 
Peak Analysis Performed on: 	9-25-95 10:27:58 AM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 125- 129 127.96 63.58 5.59E+01 0.00 1.13E+02 
2 149- 158 151.25 75.10 1.21E+02 0.00 1.54E+02 
3 149- 158 156.04 77.47 2.00E+02 0.00 1.39E+02 
4 371- 379 375.57 186.05 1.73E+02 0.00 1.29E+02 
5 478- 485 482.27 238.83 3.34E+02 0.00 1.65E+02 
6 591- 611 596.60 295.37 1.23E+02 0.00 4.42E+01 
7 591- 611 606.27 300.15 4.06E+01 0.00 4.01E+01 
8 706- 716 711.20 352.06 2.60E+02 0.00 6.46E+01 
9 1173- 1183 1178.33 583.10 1.22E+02 0.00 3.71E+01 

10 1226- 1237 1231.21 609.25 1.83E+02 0.00 2.40E+01 
11 1834- 1848 1841.48 911.09 8.74E+01 0.00 2.06E+01 
12 1954- 1963 1958.60 969.03 2.80E+01 0.00 3:50E+01 
13 2944- 2960 2952.91 1460.82 3.54E+02 0.00 8.50E+00 

Alik= First peak in a multiplet region 
lop= Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

M 
m 

M 
m 

• 
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************************************************************************* 

***** 	NUCLIDE 	IDENTIFICATION 	REPORT 	***** 
t*********************************************************************** 

410 

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
	

Yield 	Activity 
	

Activity 
Name 	Confidence (keV) 
	

(%) 	(pCi/GRAM) 
	

Uncertainty 

Sample Identification: 11695299 (1099) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

K-40 	1.000 
Ra-226 	0.826 

	

1460.81* 	10.67 	1.284E+01 	8.368E-01 

	

295.21* 	19.20 	7.329E-01 	1.267E-01 

	

351.92* 	37.60 	9.143E-01 	7.594E-02 

	

609.31* 	46.30 	8.350E-01 	7.546E-02 

	

1120.29 	15.10 

	

1764.49 	15.80 

	

338.32 	11.40 

	

583.14* 	30.25 	8.081E-01 	1.013E-01 

	

911.07* 	27.70 	9.082E-01 	1.279E-01 

	

969.11* 	16.60 	5.066E-01 	1.874E-01 

	

338.32 	11.40 

	

583.14* 	30.25 	8.081E-01 	1.013E-01 

	

911.07* 	27.70 	9.082E-01 	1.279E-01 

	

969.11* 	16.60 	5.066E-01 	1.874E-01 

	

338.32 	11.40 

	

583.14* 	30.25 	8.081E-01 	1.013E-01 

	

911.07* 	27.70 	9.082E-01 	1.279E-01 

	

969.11* 	16.60 	5.066E-01 	1.874E-01 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	2.462E-01 	4.234E-02 

	

205.31 	4.70 

	

63.29* 	3.80 	1.984E+00 	7.022E-01 

	

1001.03 	0.84 

Ra-228 	0.634 

Th-228 	0.634 

Th-232 	0.634 • 
U-235 	0.549 

U-238 	0.823 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-25-95 10:27:50 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 
	

'Peak Size in 	Peak CPS 

	

No. 	(keV) 
	

Counts per Second 	% Uncertainty 

M 2 75.10 1.0043E-01 13.17 
m 3 77.47 1.6537E-01 11.02 

5 238.83 2.6957E-01 7.97 
m 7 300.15 3.3870E-02 23.36 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

e 

• 
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************************************************************************** 
***** 	 NUCLIDE 	M D A 	REPORT 	 ***** 

Agg************************************************************************ 

IP Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695299 (1099) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 8.01E-01 8.01E-01 
661.65 89.98 9.57E-02 9.57E-02 
295.21* 19.20 1.99E-01 1.32E-01 
351.92* 37.60 1.56E-01 
609.31* 46.30 1.32E-01 
1120.29 15.10 9.83E-01 
1764.49 15.80 9.06E-01 
338.32 11.40 6.66E-01 2.33E-01 
583.14* 30.25 2.33E-01 
911.07* 27.70 2.91E-01 
969.11* 16.60 5.77E-01 
338.32 11.40 6.66E-01 2.33E-01 
583.14* 30.25 2.33E-01 
911.07* 27.70 2.91E-01 
969.11* 16.60 5.77E-01 
338.32 11.40 6.66E-01 2.33E-01 
583.14* 30.25 2.33E-01 
911.07* 27.70 2.91E-01 
969.11* 16.60 5.77E-01 
143.76 10.50 4.54E-01 8.99E-02 
163.35 4.70 1.05E+00 
185.72* 54.00 8.99E-02 
205.31 4.70 9.43E-01 
63.29* 3.80 2.12E+00 2.12E+00 

1001.03 0.84 1.16E+01 
59.54 35.90 3.34E-01 3.34E-01 

Nuclide 
Name 

+ K-40 
Cs-137 

+ Ra-226 

Ra-228 

• Th-228 

• 

• 	

Th-232 

+ U-235 

+ U-238 

Am-241 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



9 
5 93 

********************************************* ************ **************** 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	****47, _ 	. , 
************************************************************************* 

111/port Generated On 
	 : 9-25-95 10:57:35 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
	

3.00 
Peak Locate Range (in channels) : 
	

50 - 4096 
Peak Area Range (in channels) 	: 
	

30 - 4096 
Identification Energy Tolerance : 
	

1.500 keV 

Sample Size 
	 : 	6.503E+02 GRAMSL---  

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

: 11695300 (1100) 
SL 

: 500 Mar Soil 

Sample Taken On 
	 : 9-21-95 3:00:00 PM 

Acquisition Started 
	

: 9-25-95 10:36:49 AM 

Live Time 
	

1200.0 seconds ,---- 
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 

9-22-95 — 
9-08-95 
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46**  PEAK ANALYSIS REPORT ***** r*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695300 (1100) 
Peak Analysis Performed on: 	9-25-95 10:57:13 AM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 126- 130 128.23 63.71 1.67E+02 0.00 1.60E+02 
2 153- 159 156.00 77.45 9.95E+01 0.00 3.67E+02 
3 184- 190 187.19 92.87 4.00E+02 0.00 2.81E+02 
4 258- 264 261.00 129.38 4.53E+01 0.00 1.63E+02 
5 371- 379 375.57 186.05 3.25E+02 0.00 1.45E+02 
6 478- 485 482.42 238.90 4.20E+02 0.00 2.09E+02 
7 591- 601 596.53 295.34 1.91E+02 0.00 6.74E+01 
8 678- 688 683.58 338.39 9.55E+01 0.00 7.15E+01 
9 706- 715 710.99 351.95 2.66E+02 0.00 5.63E+01 

10 1172- 1184 1178.33 583.10 1.35E+02 0.00 2.44E+01 
11 1225- 1237 1231.28 609.29 1.98E+02 0.00 3.90E+01 
12 1834- 1847 1841.35 911.04 1.27E+02 0.00 1.40E+01 
13 1954- 1965 1958.10 968.78 4.85E+01 0.00 3.15E+01 

4111 14 
15 

2016- 
2256- 

2028 
2269 

2024.00 
2264.86 

1001.37 
1120.50 

2.56E+01 
5.28E+01 

0.00 
0.00 

2.44E+01 
1.93E+01 

16 2946- 2961 2953.05 1460.88 4.29E+02 0.00 8.00E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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************************************************************************* *** NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695300 (1100) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
	

Yield 	Activity 
	

Activity 
Name 	Confidence (keV) 
	

(%) 	(pCi/GRAM) 
	

Uncertainty 

K-40 	1.000 	1460.81* 	10.67 
Ra-226 	0.924 	295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49 	15.80 

	

0.998 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

0.998 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

0.998 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

0.549 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

0.988 	63.29* 	3.80 

	

1001.03* 	0.84  

1.565E+01 
1.141E+00 
9.346E-01 
9.055E-01 	. 
1.158E+00 

1.082E+00 
8.962E-01 

• 1.322E+00 
8.788E-01 
1.082E+00 
8.962E-01 
1.322E+00 
8.788E-01 
1.082E+00 
8.962E-01 
1.322E+00 
8.788E-01 

4.806E-01 

6.805E+00) 
9.395E+00 

9.432E-01 
1.192E-01 
7.438E-02 
8.382E-02 
2.286E-01 

1.867E-01 
9.946E-02 
1.378E-01 
2.057E-01 
1.867E-01 
9.946E-02 
1.378E-01 
2.057E-01 
1.867E-01 
9.946E-02 
1.378E-01 
2.057E-01 

6.558E-02 

1.110E+00 
3.480E+00 

Ra-228 

Th-228 

•

Th-232 

U-235 

U-238 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-25-95 10:57:04 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 	 Peak Size in 	Peak CPS 

	

No. 	(keV) 	 Counts per Second 	% Uncertainty 

2 77.45 8.1220E-02 28.83 
3 92.87 3.1436E-01 8.08 
4 129.38 3.7708E-02 41.37 
6 238.90 3.4124E-01 7.07 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 
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************************************************************************** 

40
*** 	 NUCLIDE MDA REPORT 	 ***** 
k*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695300 (1100) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 7.75E-01 7.75E-01 
Cs-137 661.65 89.98 8.77E-02 8.77E-02 

+ Ra-226 295.21* 19.20 2.65E-01 1.43E-01 
351.92* 37.60 1.43E-01 
609.31* 46.30 1.68E-01 
1120.29* 15.10 5.85E-01 
1764.49 15.80 9.49E-01 

Ra-228 338.32* 11.40 5.16E-01 2.02E-01 
583.14* 30.25 2.02E-01 
911.07* 27.70 2.41E-01 
969.11* 16.60 5.78E-01 

Th-228 338.32* 11.40 5.16E-01 2.02E-01 
583.14* 30.25 •2.02E-01 
911.07* 27.70 2.41E-01 
969.11* 16.60 5.78E-01 

+ Th-232 338.32* 11.40 5.16E-01 2.02E-01 
583.14* 30.25 2.02E-01 
911.07* 27.70 2.41E-01 
969.11* 16.60 5.78E-01 

U-235 143.76 10.50 5.52E-01 9.49E-02 
163.35 4.70 1.11E+00 
185.72* 54.00 9.49E-02 
205.31 4.70 1.17E+00 

U-238 63.29* 3.80 2.47E+00 2.47E+00 
1001.03* 0.84 1.06E+01 

Am-241 59.54 35.90 3.83E-01 3.83E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

: 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 
	 : 	6.500E+02 GRAMS 

Sample Taken On 	 : 9-22-95 3:30:00 PM 	. 
Acquisition Started 	 : - 9-25-95 11:08:01 AM 

Sort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 	9-25-95 11:28:49 AM 

: 500 Mar. Soil 	ST. LOUIS DOWNTOWN 

; 11695301 (1101) 
: SL 
: 500 Mar Soil 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 	--- 

Energy Calibration Used Done On 	: 9-22-95 • 	Efficiency Calibration Used Done On 	: 9-08-95 

• 
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************************************************************************** 

1111(
**  PEAK ANALYSIS REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695301 (1101) 
Peak Analysis Performed on: 	9-25-95 11:28:26 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROI 	ROI 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 126- 130 128.00 63.60 1.90E+02 0.00 1.52E+02 
M 	2 149- 158 151.40 75.17 1.44E+02 0.00 2.07E+02 
m 	3 149- 158 156.08 77.49 2.37E+02 0.00 1.84E+02 

4 184- 190 187.31 92.94 5.18E+02 0.00 2.79E+02 
5 371- 379 375.47 186.00 3.38E+02 0.00 1.81E+02 
6 478- 485 482.35 238.86 3.77E+02 0.00 1.95E+02 
7 540- 550 545.76 270.22 7.04E+01 0.00 8.66E+01 
8 591- 601 596.64 295.39 1.57E+02 0.00 1.07E+02 
9 679- 687 683.51 338.36 8.35E+01 0.00 6.75E+01 

10 706- 716 711.16 352.04 2.85E+02 0.00 7.01E+01 
11 931- 939 935.84 463.16 3.35E+01 0.00 3.15E+01 
12 1172- 1184 1178.62 583.24 1.52E+02 0.00 3.58E+01 
13 1225- 1236 1231.15 609.22 2.12E+02 0.00 2.70E+01 • 14 1835- 1848 1841.28 911.00 1.02E+02 0.00 2.97E+01 
15 1954- 1963 1958.26 968.86 4.20E+01 0.00 2.50E+01 
16 2257- 2272 2264.73 1120.44 6.00E+01 0.00 2.40E+01 
17 2944- 2958 2952.98 1460.85 3.80E+02 0.00 7.50E+00 
18 3558- 3572 3567.49 1764.79 2.65E+01 0.00 7.50E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Activity 
(pCi/GRAM) 

1.383E+01 
9.389E-01 
1.003E+00 
9.705E-01 
1.318E+00 
7.151E-01 
9.461E-01 
1.017E+00 
1.065E+00 
7.614E-01 
9.461E-01 
1.017E+00 
1.065E+00 
7.614E-01 
9.461E-01 
1.017E+00 
1.065E+00 
7.614E-01 

Activity 
Uncertainty 

8.718E-01 
1.260E-01 
7.983E-02 
8.172E-02 
2.557E-01 
2.009E-01 
1.725E-01 
1.109E-01 
1.437E-01 
1.808E-01 
1.725E-01 
1.109E-01 
1.437E-01 
1.808E-01 
1.725E-01 
1.109E-01 
1.437E-01 
1.808E-01 

Nuclide Identification Report 
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************************************************************************* 
*** 	NUCLIDE 	IDENTIFICATION 	REPORT 

4111 	

***** 
*********************************************************************** 

Sample Identification: 11695301 (1101) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 
	

Yield 
Name 	Confidence (keV) 
	

(74 

K-40 	1.000 	1460.81* 	10.67 
Ra-226 	0.998 	295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 
Ra-228 	0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
Th-228 	0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
U-235 	0.551 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 
U-238 	0.822 	63.29* 	3.80 

	

1001.03 	0.84 

Th-232 

411/ 

5.007E-01 
	

6.897E-02 

7.847E+00) 
	

1.185E+00 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-25-95 11:28:16 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 	 Peak Size in 	Peak CPS 

	

No. 	(keV) 	 Counts per Second 	% Uncertainty 

M 	2 	75.17 
	

1.2023E-01 
	

17.35 
m 	3 	77.49 
	

1.9599E-01 
	

12.87 

	

4 	92.94 
	

4.1248E-01 
	

6.52 

	

6 	238.86 
	

3.0541E-01 
	

7.56 

	

7 	270.22 
	

5.8646E-02 
	

23.61 

	

11 	463.16 
	

2.7917E-02 
	

29.92 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 
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************************************************************************** 

NUCLIDE 	MDA 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695301 (1101) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

Energy 
(keV) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

+ K-40 1460.81* 10.67 7.48E-01 7.48E-01 
Cs-137 661.65 89.98 9.67E-02 9.67E-02 
Ra-226 295.21* 19.20 3.31E-01 1.39E-01 

351.92* 37.60 1.62E-01 
609.31* 46.30 1.39E-01 
1120.29* 15.10 6.73E-01 
1764.49* 15.80 5.30E-01 

Ra-228 338.32* 11.40 4.77E-01 2.40E-01 
583.14* 30.25 2.40E-01 
911.07* 27.70 3.38E-01 
969.11* 16.60 4.96E-01 

Th-228 338.32* 11.40 4.77E-01 2.40E-01 
583.14* 30.25 2.40E-01 
911.07* 27.70 3.38E-01 
969.11* 16.60 4.96E-01 

Th-232 338.32* 11.40 4.77E-01 2.40E-01 
583.14* 30.25 2.40E-01 
911.07* 27.70 3.38E-01 
969.11* 16.60 4.96E-01 

+ U-235 143.76 10.50 5.57E-01 1.05E-01 
163.35 4.70 1.14E+00 
185.72* 54.00 1.05E-01 
205.31 4.70 1.15E+00 

U-238 63.29* 3.80 2.42E+00 2.42E+00 
1001.03 0.84 1.38E+01 

Am-241 59.54 35.90 3.89E-01 3.89E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 

• 



***** 	GAMMA 	SPECTRUM 	ANALYSIS 	***** 
************************************************************************* 

• port Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 

. 

: 

: 
: 

	

9-22-95 	3:13:30 	PM 

	

500 Mar. 	Soil 	ST. 	LOUIS DOWNTOWN 

	

11695296 	(1096) 	L/—  
SL 

Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range 	(in channels) : 50.- 	4096 
Peak Area Range 	(in channels) : 30 - 	4096 
Identification Energy Tolerance : 1.500 	keV 

Sample Size : 5.619E+02 GRAMS L---  

Sample Taken On : 9-22-95 	10:00:00 AM ; 
Acquisition Started : 9-22-95 	2:52:47 	PM 

Live Time 1200.0 	seconds 
Real 	Time 1200.4 	seconds 

Energy Calibration Used Done On 	: 9-22-95 • 	Efficiency Calibration Used Done On 	: 9-08-95 

• 
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411k. 	PEAK 	A 'NALYSIS 	REPORT 	 ***** 

Detector Name: DET01 
Sample Identification: 11695296 (1096) 
Peak Analysis Performed on: 	9-22-95 3:13:10 PM 

Peak Analysis 	From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak 	ROT 	ROT 	Peak 	Energy 	Net Peak Net Area 

	

No. 	start end 	centroid 	(keV) 	Area 	Uncert. 
Continuum 

Counts 

1 371- 379 375.43 185.98 1.72E+02 0.00 1.51E+02 
2 478- 492 482.12 238.75 4.93E+02 0.00 1.01E+02 
3 478- 492 488.49 241.90 1.00E+02 0.00 8.85E+01 
4 592- 601 596.52 295.33 1.05E+02 0.00 7.63E+01 
5 679- 687 683.57 338.39 8.89E+01 0.00 5.51E+01 
6 706- 715 711.21 352.06 2.23E+02 0.00 5.38E+01 
7 1021- 1050 1032.22 510.83 6.40E+01 0.00 1.05E+02 
8 1173- 1184 1178.37 583.12 1.51E+02 0.00 3.75E+01 
9 1227- 1237 1231.26 609.28 1.40E+02 0.00 3.30E+01 

10 1599- 1612 1606.38 794.82 .  3.58E+01 0.00 1.93E+01 
11 1834- 1847 1841.83 911.27 1.30E+02 0.00 2.80E+01 
12 1954- 1965 1958.87 969.16 5.75E+01 0.00 3.75E+01 
13 2946- 2961 2953.51 1461.11 4.17E+02 0.00 8.00E+00 
14 3558- 3572 3567.52 1764.80 2.74E+01 0.00 5.63E+00 

Errors quoted at 0.000 sigma 

************************************************************************ 

M 
m 

0 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 

• 



Activity 
(pCi/GRAM) 

1.765E+01 
7.257E-01 
9.112E-01 
7.368E-01 

8.496E-01 
1.165E+00 
1.166E+00 
1.566E+00 
1.206E+00 
1.165E+00 
1.166E+00 
1.566E+00 
1.206E+00 
1.165E+00 
1.166E+00 
1.566E+00 
1.206E+00 

Activity 
Uncertainty 

1.073E+00 
1.180E-01 
7.985E-02 
8.155E-02 

2.217E-01 
1.906E-01 
1.280E-01 
1.776E-01 
2.599F-01 
1.906E-01 
1.280E-01 
1.776E-01 
2.599E-01 
1.906E-01 
1.280E-01 
1.776E-01 
2.599E-01 

Nuclide Identification Report 
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•************************************************************************* 
*** 	NUCLIDE 	IDENTIFICATION 	REPORT 0 	 ***** 
.*********************************************************************** 

Sample Identification: 11695296 (1096) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy 	Yield 
Name 	Confidence (keV) 	(%) 

K-40 	0.994 	1460.81* 	10.67 
Ra-226 	0.901 	295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29 	15.10 

	

1764.49* 	15.80 
Ra-228 	0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
Th-228 	0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

0.999 	338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 
U-235 	0,551 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

Th-232 

4111 

2.789E-01 
	

5.007E-02 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 1.000 sigma 

• 
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********** 	UNIDENTIFIED 	PEAKS 	********** 

Peak Locate Performed on: 	9-22-95 3:13:02 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

	

Peak 	Energy 
	

Peak Size in 	Peak CPS 

	

No. 	(keV) 
	

Counts per Second 	% Uncertainty 

M 2 238.75 4.0317E-01 6.69 
m 3 241.90 8.3426E-02 17.22 

7 510.83 3.6745E-02 53.91 
10 794.82 2.9792E-02 26.34 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



*******************************************************************4****Ik - - 	, ***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

4111)ort Generated On 	 : 10-03-95 8:20:47 AM 

Sample Title 	 : 500 Mar. Soil ST. LOUIS DOWNTOWN 
Spectrum Description 
Sample Identification 	 : 11695319(1143) 
Sample Type 	 : SL 
Sample Geometry 	 : 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	

6.500E+02 GRAM 

Sample Taken On 	 9-30-95 1:30:00 PM 
Acquisition Started 	 : 10-03-95 7:55:42 AM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak ROI ROI 
No. start end 

Peak 	Energy Net Peak Net Area 
centroid 
	

(key) 	Area 	Uncert. 
Continuum 

Counts 

Peak Analysis Report 
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************************************************************************** 

410/***  PEAK ANALYSIS REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695319(1143) 
Peak Analysis Performed on: 10-03-95 8:20:37 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

1 
M 2 
in 3 
M 4 
in 5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

126- 130 128.10 63.60 1.11E+02 0.00 1.36E+02 
149- 158 151.47 75.16 1.66E+02 0.00 2.06E+02 
149- 158 156.25 77.52 2.09E+02 0.00 1.70E+02 
180- 190 181.96 90.24 2.27E+01 0.00 2.66E+02 
180- 190 187.49 92.98 2.49E+02 0.00 2.24E+02 
371- 379 375.60 186.02 2.16E+02 0.00 1.72E+02 
478- 485 482.46 238.87 3.96E+02 0.00 1.93E+02 
591- 600 596.62 295.34 1.78E+02 0.00 7.63E+01 
678- 687 683.51 338.31 8.02E+01 0.00 7.88E+01 
706- 716 711.32 352.07 2.95E+02 0.00 5.91E+01 
931- 940 934.99 462.70 3.10E+01 0.00 4.00E+01 

1174- 1183 1178.46 583.12 1.48E+02 0.00 4.00E+01 
1226- 1236 1231.32 609.26 1.98E+02 0.00 2.47E+01 
1735- 1745 1739.00 860.37 1.50E+01 0.00 2.20E+01 
1834- 1848 1841.98 911.30 9.44E+01 0.00 2.06E+01 
1954- 1965 1958.90 969.14 5.85E+01 0.00 2.55E+01 
2256- 2272 2264.23 1120.15 5.04E+01 0.00 2.76E+01 
2945- 2961 2953.33 1460.99 4.01E+02 0.00 1.06E+01 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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J 

ft*"NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695319(1143) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Amh  Th-232 

MP 

U-235 

U-238 

0.998 1460.81* 10.67 1.464E+01 9.118E-01 
0.924 295.21* 19.20 1.064E+00 1.182E-01 

351.92* 37.60 1.039E+00 7.886E-02 
609.31* 46.30 9.071E-01 7.816E-02 

1120.29* 15.10 1.106E+00 2.591E-01 
1764.49 15.80 

0.999 338.32* 11.40 9.092E-01 1.834E-01 
583.14* 30.25 9.879E-01 1.090E-01 
911.07* 27.70 9.831E-01 1.314E-01 
969.11* 16.60 1.061E+00 2.025E-01 

0.999 338.32* 11.40 9.092E-01 1.834E-01 
583.14* 30.25 9.879E-01 1.090E-01 
911.07* 27.70 9.831E-01 1.314E-01 
969.11* 16.60 1.061E+00 2.025E-01 

0.999 338.32* 11.40 9.092E-01 1.834E-01 
583.14* 30.25 9.879E-01 1.090E-01  
911.07* 27.70 9.831E-01 1.314E-01 
969.11* 16.60 1.061E+00 2.025E-01 

0.550 143.76 10.50 
163.35 4.70 
185.72* 54.00 3.132E-01 5.068E-02 
205.31 4.70 

0.822 63.29* 3.80 4.409E+00 9.016E-01 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 
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• ********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-03-95 8:20:34 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.16 1.3859E-01 10.64 
In 3 77.52 1.7242E-01 10.14 
M 4 90.24 1.8931E-02 123.12 
m 5 92.98 1.8855E-01 19.10 

7 238.87 3.2124E-01 7.26 
11 462.70 2.5833E-02 35.48 
14 860.37 1.2500E-02 54.67 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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Page 5 

************************************************************************** 

dir* NUCLIDE MDA REPORT ***** 
********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695319(1143) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

O 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.70E-01 
8.94E-02 
2.74E-01 
1.50E-01 
1.31E-01 
7.31E-01 
8.41E-01 
5.27E-01 
2.35E-01 
2.92E-01 
5.25E-01 
5.27E-01 
2.35E-01 
2.92E-01 
5.25E-01 
5.27E-01 
2.35E-01 
2.92E-01 
5.25E-01 
5.13E-01 
1.08E+00 
1.03E-01 
1.09E+00 
2.30E+00 
1.27E+01 
3.45E-01 

8.70E-01 
8.94E-02 
1.31E-01 

2.35E-01 

2.35E-01 

2.35E-01 

1.03E-01 

2.30E+00 

3.45E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

zl• 

Illoort Generated On 	 : 10-03-95 9:00:20 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 
• 
• 
: 11695320(1145) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

6.500E+02 GRAM 

9-30-95 11:10:00 AM 
10-03-95 8:39:32 AM 

1200.0 seconds 
1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 



Peak Analysis Report 	 10-03-95 9:00:21 AM 
	 pa4e 2 

.......................................................................... 

411c*  PEAK ANALYSIS REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695320(1145) 
Peak Analysis Performed on: 10-03-95 8:59:57 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 126- 130 128.32 63.71 1.28E+02 0.00 1.56E+02 
M 	2 149- 158 151.62 75.23 1.59E+02 0.00 2.19E+02 
in 	3 149- 158 156.09 77.44 2.56E+02 0.00 1.88E+02 

4 184- 190 187.47 92.96 2.78E+02 0.00 2.64E+02 
5 371- 379 375.69 186.06 2.69E+02 0.00 1.54E+02 
6 420- 426 423.13 209.52 3.45E+01 0.00 1.23E+02 
7 478- 485 482.46 238.87 4.63E+02 0.00 2.19E+02 

M 	8 591- 611 596.50 295.28 1.89E+02 0.00 6.25E+01 
in 	9 591- 611 606.90 300.42 5.30E+01 0.00 5.98E+01 

10 678- 687 683.57 338.34 1.08E+02 0.00 8.13E+01 
11 706- 716 711.45 352.13 3.22E+02 0.00 8.11E+01 
12 1172- 1183 1178.74 583.26 2.03E+02 0.00 2.85E+01 
13 1226- 1235 1231.26 609.24 2.10E+02 0.00 4.00E+01 • 14 1462- 1474 1469.65 727.15 4.86E+01 0.00 3.74E+01 
15 1835- 1847 1842.01 911.32 1.45E+02 0.00 1.46E+01 
16 1954- 1963 1958.76 969.07 4.43E+01 0.00 2.88E+01 
17 2260- 2270 2264.21 1120.15 3.79E+01 0.00 2.61E+01 
18 2945- 2959 2953.40 1461.03 4.31E+02 0.00 5.63E+00 
19 3558- 3576 3567.64 1764.84 3.96E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Ja 	13-.  
- 	.,; 10-03-95 9:00:22 AM Nuclide Identification Report 

************************************************************************* 
NUCLIDE IDENTIFICATION REPORT ***** 

*********************************************************************** 

Sample Identification: 11695320(1145) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.997 
Ra-226 	0.998 

Ra-228 	0.998 

Th-228 	0.998 

U-235 	0.549 

U-238 	0.818 

1460.81* 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 

	

10.67 	1.575E+01 	9.413E-01 

	

19.20 	1.131E+00 	1.508E-01 

	

37.60 	1.135E+00 	8.578E-02 

	

46.30 	9.612E-01 	8.427E-02 

	

15.10 	8.319E-01 	2.211E-01 

	

15.80 	1.090E+00 	2.033E-01 

	

11.40 	1.221E+00 	1.958E-01 

	

30.25 	1.360E+00 	1.194E-01 

	

27.70 	1.514E+00 	1.461E-01 

	

16.60 	8.023E-01 	1.904E-01 

	

11.40 	1.221E+00 	1.958E-01 

	

30.25 	1.360E+00 	1.194E-01 

	

27.70 	1.514E+00 	1.461E-01 

	

16.60 	8.023E-01 	1.904E-01 

	

11.40 	1.221E+00 	1.958E-01 

	

30.25 	1.360E+00 	1.194E-01 

	

27.70 	1.514E+00 	1.461E-01 

	

16.60 	8.023E-01 	1.904E-01 
10.50 
4.70 

	

54.00 	3.947E-01 	5.748E-02 
4.70 

	

3.80 	5.130E+00 	9.817E-01 
0.84 

Ask  Th-232 
	

0.998 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 
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********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-03-95 8:59:47 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	 Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.23 1.3221E-01 10.09 
m 3 77.44 2.1151E-01 9.16 

4 92.96 2.1238E-01 10.92 
6 209.52 2.8750E-02 47.11 
7 238.87 3.7707E-01 6.64 

in 9 300.42 4.4188E-02 21.29 
14 727.15 4.0521E-02 24.91 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 
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************************************************************************** 
NUCLIDE MDA REPORT 	 ***** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695320(1145) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

6.82E-01 
8.94E-02 
2.48E-01 
1.73E-01 
1.58E-01 
6.29E-01 
3.69E-01 
5.35E-01 
2.12E-01 
2.41E-01 
5.29E-01 
5.35E-01 
2.12E-01 
2.41E-01 
5.29E-01 
5.35E-01 
2.12E-01 
2.41E-01 
5.29E-01 
5.62E-01 
1.11E+00 
9.76E-02 
1.07E+00 
2.44E+00 
1.29E+01 
3.84E-01 

Nuclide MDA 
(pCi/GRAM) 

6.82E-01 
8.94E-02 
1.58E-01 

2.12E-01 

2.12E-01 

2.12E-01 

9.76E-02 

2.44E+00 

3.84E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 
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PEAK 	ANALYSIS 	REPORT 
1111

*****  
it 	******************************************************************** 

Detector Name: DET01 
Sample Identification: 11695321(1142) 
Peak Analysis Performed on: 10-02-95 4:20:30 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 126- 130 128.09 63.60 1.09E+02 0.00 1.51E+02 
2 149- 158 151.64 75.24 1.62E+02 0.00 2.22E+02 
3 149- 158 156.34 77.56 2.28E+02 0.00 1.85E+02 
4 184- 190 187.26 92.86 3.11E+02 0.00 2.69E+02 
5 372- 380 376.11 186.27 2.36E+02 0.00 1.72E+02 
6 478- 485 482.48 238.88 4.45E+02 0.00 2.32E+02 
7 591- 601 596.76 295.40 1.49E+02 0.00 1.00E+02 
8 680- 688 683.89 338.50 9.80E+01 0.00 7.20E+01 
9 706- 716 711.34 352.08 2.81E+02 0.00 5.91E+01 

10 930- 942 936.36 463.38 4.41E+01 0.00 4.39E+01 
11 .1024- 1052 1032.38 510.87 8.24E+01 0.00 9.06E+01 
12 1174- 1184 1178.70 583.24 1.48E+02 0.00 3.58E+01 

Aft3 1225- 1237 1231.58 609.39 2.15E+02 0.00 2.76E+01 
igpri4 1465- 1476 1470.51 727.57 2.35E+01 0.00 3.75E+01 

15 1835- 1846 1841.76 911.20 1.24E+02 0.00 2.40E+01 
16 1954- 1963 1958.82 969.10 4.63E+01 0.00 2.88E+01 
17 2257- 2269 2265.22 1120.65 4.76E+01 0.00 3.74E+01 
18 2945- 2961 2953.49 1461.07 4.98E+02 0.00 2.13E+00 
19 3559- 3574 3568.00 1765.01 3.10E+01 0.00 6.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 
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Is

*********************************************************************** 
NUCLIDE IDENTIFICATION REPORT ***** 

******************************************************************* 

Sample Identification: 11695321(1142) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.995 
Ra-226 	0.996 

Ra-228 	0.999 

Th-228 	0.999 

U-235 	0..539 

U-238 	0.823 

1460.81* 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 

	

10.67 	1.822E+01 	1.028E+00 

	

19.20 	8.902E-01 	1.220E-01 

	

37.60 	9.891E-01 	7.730E-02 

	

46.30 	9.863E-01 	8.297E-02 

	

15.10 	1.046E+00 	2.672E-01 

	

15.80 	8.438E-01 	2.038E-01 

	

11.40 	1.111E+00 	1.820E-01 

	

30.25 	9.897E-01 	1.080E-01 

	

27.70 	1.291E+00 	1.448E-01 

	

16.60 	8.386E-01 	1.923E-01 

	

11.40 	1.111E+00 	1.820E-01 

	

30.25 	9.897E-01 	1.080E-01 

	

27.70 	1.291E+00 	1.448E-01 

	

16.60 	8.386E-01 	1.923E-01 

	

11.40 	1.111E+00 	1.820E-01 

	

30.25 	9.897E-01 	1.080E-01 

	

27.70 	1.291E+00 	1.448E-01 

	

16.60 	8.386E-01 	1.923E-01 
10.50 
4.70 

	

54.00 	3.442E-01 	5.347E-02 
4.70 

	

3.80 	4.295E+00 	9.206E-01 
0.84 

Amp-232 
	

0.999 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 
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d!: 4 

********** UNIDENTIFIED PEAKS 
	********** • 	Peak Locate Performed on: 10-02-95 4:20:20 PM 

Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

M 	2 	75.24 
in 	3 	77.56 

	

4 	92.86 

	

6 	238.88 

	

10 	463.38 

	

11 	510.87 

	

14 	727.57  

Peak Size in 
Counts per Second 

1.3509E-01 
1.8863E-01 
2.3967E-01 
3.6207E-01 
3.6771E-02 
5.2318E-02 
1.9583E-02 

Peak CPS 
% Uncertainty 

10.00 
9.48 
9.94 
6.94 

28.60 
35.75 
46.08 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 
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************************************************************************** 

11Ir NUCLIDE MDA REPORT ***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695321(1142) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

5.44E-01 
9.75E-02 
3.20E-01 
1.50E-01 
1.44E-01 
7.75E-01 
4.94E-01 
4.92E-01 
2.29E-01 
2.94E-01 
5.29E-01 
4.92E-01 
2.29E-01 
2.94E-01 
5.29E-01 
4.92E-01 
2.29E-01 
2.94E-01 
5.29E-01 
5.60E-01 
1.14E+00 
1.03E-01 
1.19E+00 
2.42E+00 
1.39E+01 
3.71E-01 

Nuclide MDA 
(pCi/GRAM) 

5.44E-01 
9.75E-02 
1.44E-01 

2.29E-01 

2.29E-01 

2.29E-01 

1.03E-01 

2.42E+00 

3.71E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA SPECTRUM 	ANALYSIS - 	**#** 
************************************************************************* 

41,ort Generated On 	 : 10-09-95 9:29:22 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695333 (1181) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 	 6.500E+02 GRAM 

Sample Taken On 	 : 10-06-95 1:40:00 PM 
Acquisition Started 
	

: 10-09-95 9:08:41 AM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.3 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 



Peak Analysis Report 	 10-09-95 9:29:23 AM 
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************************************************************************** 

411r PEAK ANALYSIS REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695333 (1181) 
Peak Analysis Performed on: 10-09-95 9:29:04 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Net Peak Net Area Continuum 
Area 	Uncert. 	Counts 

Peak ROI ROI 
No. start end 

M 	1 	149- 158 
m 2 	149- 158 

3 	371- 379 
4 	478- 485 
5 	591- 601 
6 	706- 715 
7 1172- 1182 
8 1225-. 1237 
9 1837- 1847 
10 2258- 2272 
11 2945- 2961 

Peak 
centroid 

151.31 
155.97 
375.38 
482.39 
596.45 
711.17 

1178.77 
1231.39 
1841.67 
2264.85 
2953.56 

Energy 
(key) 

75.08 
77.38 

185.91 
238.83 
295.25 
351.99 
583.27 
609.30 
911.15 
1120.46 
1461.11  

1.02E+02 
1.67E+02 
1.21E+02 
1.65E+02 
1.89E+02 
3.00E+02 
6.82E+01 
2.20E+02 
4.89E+01 
4.71E+01 
2.49E+02 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.39E+02 
1.27E+02 
1.29E+02 
1.75E+02 
7.29E+01 
5.00E+01 
2.47E+01 
3.41E+01 
1.51E+01 
1.69E+01 
8.50E+00 

= First peak in a multiplet region 
Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 
	

10-09-95 9:29:24 AM 	_ ,Page 

************************************************************************* 

• 
F** NUCLIDE IDENTIFICATION REPORT ***** 

Sample Identification: 11695333 (1181) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

	

1460.81* 	10.67 	9.011E+00 	6.843E-01 

	

295.21* 	19.20 	1.132E+00 	1.209E-01 

	

351.92* 	37.60 	1.057E+00 	7.715E-02 

	

609.31* 	46.30 	1.007E+00 	8.587E-02 

	

1120.29* 	15.10 	1.035E+00 	2.173E-01 

	

1764.49 	15.80 

	

338.32 	11.40 

	

583.14* 	30.25 	4.442E-01 	7.799E-02 

	

911.07* 	27.70 	5.090E-01 	9.672E-02 

	

969.11 	16.60 

	

338.32 	11.40 

	

583.14* 	30.25 	4.442E-01 	7.799E-02 

	

911.07* 	27.70 	5.090E-01 	9.672E-02 

	

969.11 	16.60 0  Th-232 	0.405 	338.32 	11.40 

	

583.14* 	30.25 	4.442E-01 	7.799E-02 

	

911.07* 	27.70 	5.090E-01 	9.672E-02 

	

969.11 	16.60 
U-235 	0.553 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	1.667E-01 	3.571E-02 

	

205.31 	4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

K-40 0.994 
Ra-226 0.925 

Ra-228 0.405 

Th-228 0.405 

• 



Nuclide Identification Report 
	

10-09-95 9:29:24 AM 	_Page , 4  

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-09-95 9:28:57 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 	Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 1 75.08 8.4627E-02 12.34 
m 2 77.38 1.3743E-01 11.36 

4 238.83 1.2874E-01 14.70 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Nuclide MDA Report 	 10-09-95 9:29:27 AM 	 4e 5 

************************************************************************** 

41Ig **  
NUCLIDE MDA REPORT 

*********************************************************************** 
 ***** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695333 (1181) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49 
338.32 
583.14* 
911.07* 
969.11 
338.32 
583.14* 
911.07* 
969.11 
338.32 
583.14* 
911.07* 
969.11 
143.76 
163.35 
185.72* 
205.31 
63.29 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.03E-01 
8.15E-02 
2.75E-01 
1.36E-01 
1.58E-01 
5.63E-01 
8.86E-01 
5.60E-01 
1.95E-01 
2.34E-01 
7.45E-01 
5.60E-01 
1.95E-01 
2.34E-01 
7.45E-01 
5.60E-01 
1.95E-01 
2.34E-01 
7.45E-01 
4.38E-01 
1.00E+00 
9.00E-02 
9.98E-01 
3.02E+00 
9.00E+00 
2.85E-01 

8.03E-01 
8.15E-02 
1.36E-01 

1.95E-01 

1.95E-01 

1.95E-01 

9.00E-02 

3.02E+00 

2.85E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS -  
************************************************************************* 

411/port Generated On 	 : 10-09-95 10:00:21 AM 

Sample Title 	 : 500 Mar. Soil ST.LOUIS DOWNTOWN 
Spectrum Description 
Sample Identification 	 : 11695334 (1182) 
Sample Type 	 : SL 
Sample Geometry 	 : 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	

6.500E+02 GRAM 

Sample Taken On 	 : 10-05-95 5:50:00 PM 
Acquisition Started 	 : 10-09-95 9:39:37 AM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.3 seconds 

Energy Calibration Used Done On 	: 9-29-95 • 	Efficiency Calibration Used Done On : 9-08-95 

• 



8.86E+01 
1.50E+02 
1.17E+02 
2.74E+02 
7.80E+01 
2.02E+02 
6.07E+01 
3.45E+02 
9.25E+01 
2.40E+02 
3.42E+01 
5.68E+01 
2.75E+02 
4.45E+01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Continuum 
Counts 

1.41E+02 
1.24E+02 
1.19E+02 
6.93E+01 
5.82E+01 
6.05E+01 
5.22E+01 
4.13E+01 
3.25E+01 
2.75E+01 
2.47E+01 
1.63E+01 
0.00E+00 
8.50E+00 

Net Peak Net Area 
Area 	Uncert. 

Peak Analysis Report 	 10-09-95 10:00:22 AM 
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************************************************************************** 

40***  PEAK ANALYSIS REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695334 (1182) 
Peak Analysis Performed on: 10-09-95 10:00:00 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak ROI ROI 	Peak 	Energy 
No. start end centroid 	(key) 

M 	1 	149- 158 	151.35 	75.10 
in 	2 	149- 158 	155.96 	77.38 

3 	371- 379 	375.66 	186.05 
M 	4 	478- 492 	482.27 	238.77 
in 	5 	478- 492 	488.82 	242.02 

6 	591- 601 	596.47 	295.26 
7 	678- 688 	683.63 	338.37 
8 	706- 716 	711.30 	352.06 

	

9 1172- 1184 1178.64 	583.21 

	

10 1225- 1235 1231.44 	609.32 

	

11 1954- 1962 1958.63 	969.00 
12 2258- 2270 2265.12 1120.60 

-13 2945- 2961 2953.69 1461.17 
• 14 3559- 3575 3567.98 1765.00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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10-09-95 10:00:23 AM Nuclide Identification Report 

************************************************************************* 
*** NUCLIDE IDENTIFICATION REPORT 

III 	
***** 

4*********************************************************************** 

Sample Identification: 11695334 (1182) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.991 
Ra-226 	0.997 

Ra-228 	0.602 

1460.81* 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49* 
338.32* 
583.14* 
911.07 
969.11* 
338.32* 
583.14* 
911.07 
969.11* 
338.32* 
583.14* 
911.07 
969.11* 
143.76 
163.35 
185.72* 
205.31 

	

10.67 	9.957E+00 	6.975E-01 

	

19.20 	1.206E+00 	1.192E-01 

	

37.60 	1.216E+00 	8.107E-02 

	

46.30 	1.102E+00 	8.631E-02 

	

15.10 	1.247E+00 	2.225E-01 

	

15.80 	1.230E+00 	2.473E-01 

	

11.40 	6.884E-01 	1.551E-01 

	

30.25 	6.095E-01 	9.265E-02 
27.70 

	

16.60 	6.210E-01 	1.698E-01 

	

11.40 	6.884E-01 	1.551E-01 

	

30.25 	6.095E-01 	9.265E-02 
27.70 

	

16.60 	6.210E-01 	1.698E-01 

	

11.40 	6.884E-01 	1.551E-01 

	

30.25 	6.095E-01 	9.265E-02 
27.70 

	

16.60 	6.210E-01 	1.698E-01 
10.50 
4.70 

	

54.00 	1.608E-01 	3.452E-02 
4.70 

Th-228 
	

0.602 

ill Th-232 	0.602 

U-235 
	

0.549 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	10-09-95 10:00:23 AM Page , 4 
-„. 

** ** ****** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-09-95 9:59:52 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	 Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 1 75.10 7.3801E-02 15.85 
m 2 77.38 1.2325E-01 13.42 
M 4 238.77 2.1992E-01 • 8.94 
m 5 242.02 6.4964E-02 14.81 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 

1111:

**  NUCLIDE MDA REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695334 (1182) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

K-40 	1460.81* 
Cs-137 	661.65 
Ra-226 	295.21* 

351.92* 
609.31* 
1120.29* 
1764.49* 

Ra-228 338.32* 
583.14* 
911.07 
969.11* 

Th-228 338.32* 
583.14* 
911.07 
969.11* 

Th-232 338.32* 
583.14* 
911.07 
969.11* 

U-235 143.76 
163.35 
185.72* 
205.31 

U-238 	 63.29 
1001.03 

Am-241 	59.54 

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

4.14E-01 
8.05E-02 
2.52E-01 
1.27E-01 
1.37E-01 
5.32E-01 
5.76E-01 
4.46E-01 
2.30E-01 
4.22E-01 
4.82E-01 
4.46E-01 
2.30E-01 
4.22E-01 
4.82E-01 
4.46E-01 
2.30E-01 
4.22E-01 
4.82E-01 
4.64E-01 
9.56E-01 
8.68E-02 
9.70E-01 
2.70E+00 
1.05E+01 
2.90E-01 

4.14E-01 
8.05E-02 
1.27E-01 

2.30E-01 

2.30E-01 

2.30E-01 

8.68E-02 

2.70E+00 

2.90E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

4111port Generated On 	 : 10-06-95 11:31:21 AM 

Sample Title 	 : 500 Mar. Soil ST.LOUIS DOWNTOWN 
Spectrum Description 
Sample Identification 	 : 11695335 (1178) 
Sample Type 	 : SL 
Sample Geometry 	 : 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 	 : 	6.500E+02 GRAM 

Sample Taken On 	 : 10-05-95 12:55:00 PM 
Acquisition Started 	 : 10-06-95 11:08:06 AM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.2 seconds 

Energy Calibration Used Done On 	: 9-29-95 • 	Efficiency Calibration Used Done On : 9-08-95 

• 
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************************************************************************** 
k** 	 PEAK 	ANALYSIS 	REPORT 41111 	 ***** 

Detector Name: DET01 
Sample Identification: 11695335 (1178) 
Peak Analysis Performed on: 10-06-95 11:31:04 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 
	

Peak 
	

Energy Net Peak Net Area Continuum 
No. start end centroid 
	

(key) 
	

Area 	Uncert. 	Counts 

M 1 
in 	2 

3 
4 
5 
6 
7 
8 

478- 492 482.17 238.73 1.22E+02 0.00 4.24E+01 
478- 492 488.91 242.06 7.47E+01 0.00 3.55E+01 
591- 600 596.54 295.30 1.18E+02 0.00 3.13E+01 
706- 715 711.34 352.07 2.09E+02 0.00 2.50E+01 
1174- 1181 1178.44 583.11 1.80E+01 0.00 1.50E+01 
1225- 1236 1231.40 609.31 1.46E+02 0.00 1.35E+01 
2945- 2961 2953.69 1461.17 8.36E+01 0.00 6.38E+00 
3562- 3574 3567.40 1764.72 1.85E+01 0.00 6.50E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Orors quoted at 0.000 sigma 

• 



Nuclide Identification Report 
	

10-06-95 11:31:23 AM 	- 'Page 

************************************************************************* 

111,
" NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695335 (1178) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
Name 	Confidence 

Energy 
(key) 

Yield 
(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 0.991 1460.81* 10.67 2.863E+00 3.893E-01 
Ra-226 0.901 295.21* 19.20 7.051E-01 8.586E-02 

351.92* 37.60 7.335E-01 6.094E-02 
609.31* 46.30 6.636E-01 6.451E-02 

1120.29 15.10 
1764.49* 15.80 4.864E-01 1.721E-01 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

********** 	UNIDENTIFIED 	PEAKS 
	********** 

Peak Locate Performed on: 10-06-95 11:30:58 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 	 Peak Size in 	Peak CPS 
No. 	(key) 	 Counts per Second % Uncertainty 

M 1 238.73 9.2847E-02 14.39 
m 2 242.06 6.2247E-02 16.42 

5 583.11 1.2398E-02 46.70 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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..************************************************************************ 

4,1***  NUCLIDE MDA REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695335 (1178) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29 	15.10 

	

1764.49* 	15.80 

	

338.32 	11.40 

	

583.14 	30.25 

	

911.07 	27.70 

	

969.11 	16.60 

	

338.32 	11.40 

	

583.14 	30.25 

	

911.07 	27.70 

	

969.11 	16.60 

	

338.32 	11.40 

	

583.14 	30.25 

	

911.07 	27.70 

	

969.11 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72 	54.00 

	

205.31 	4.70 

	

63.29 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

7.29E-01 
5.10E-02 
1.81E-01 
1.00E-01 
1.03E-01 
6.38E-01 
4.83E-01 
3.96E-01 
2.36E-01 
3.19E-01 
5.41E-01 
3.96E-01 
2.36E-01 
3.19E-01 
5.41E-01 
3.96E-01 
2.36E-01 
3.19E-01 
5.41E-01 
3.28E-01 
7.54E-01 
9.68E-02 
6.71E-01 
2.22E+00 
6.65E+00 
2.26E-01 

Nuclide MDA 
(pCi/GRAM) 

7.29E-01 
5.10E-02 
1.00E-01 

2.36E-01 

2.36E-01 

2.36E-01 

9.68E-02 

2.22E+00 

2.26E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



************************************************************************* 
***** 	GAMMA 	SPECTRUM 	ANALYSIS _i - ., !***** 
************************************************************************* 

41011ort Generated On 
Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry  

: 10-09-95 12:06:39 PM 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695336 (1387) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

50 - 4096 
30 - 4096 
1.500 key 

6.500E+02 GRAM 

10-06-95 1:25:00 PM 
10-09-95 11:46:00 AM 

1200.0 seconds 
1200.3 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 • 

• 



Peak Analysis Report 
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************************************************************************** 
***** 	 PEAK 	ANALYSIS 	REPORT 	 ***** 

• 
Detector Name: DET01 
Sample Identification: 11695336 (1387) 
Peak Analysis Performed on: 10-09-95 12:06:21 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 153- 159 156.00 77.40 6.46E+01 0.00 2.14E+02 
2 184- 190 187.06 92.76 9.67E+01 0.00 1.52E+02 
3 478- 485 482.35 238.82 1.27E+02 0.00 1.74E+02 
4 591- 601 596.52 295.29 2.03E+02 0.00 6.19E+01 
5 706- 716 711.35 352.08 3.18E+02 0.00 4.54E+01 
6 1174- 1182 1178.57 583.17 5.40E+01 0.00 2.70E+01 
7 1225- 1236 1231.34 609.27 2.47E+02 0.00 3.15E+01 
8 1836- 1846 1841.44 911.04 3.38E+01 0.00 1.93E+01 
9 2258- 2272 2264.86 1120.46 4.89E+01 0.00 2.81E+01 

10 2945- 2961 2953.99 1461.32 1.50E+02 0.00 4.25E+00 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

410rors quoted at 0.000 sigma 

• 



Nuclide Identification Report 10-09-95 12:06:41 PM 	Page 3 

NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695336 (1387) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.982 	1460.81* 	10.67 	5.315E+00 	5.052E-01 
Ra-226 	0.924 	295.21* 	19.20 	1.216E+00 	1.201E-01 

	

351.92* 	37.60 	1.120E+00 	7.878E-02 

	

609.31* 	46.30 	1.134E+00 	8.910E-02 

	

1120.29* 	15.10 	1.074E+00 	2.525E-01 

	

1764.49 	15.80 
Ra-228 	0.406 	338.32 	11.40 

	

583.14* 	30.25 	3.469E-01 	7.273E-02 

	

911.07* 	27.70 	3.515E-01 	9.324E-02 

	

969.11 	16.60 
Th-228 	0.406 	338.32 	11.40 

	

583.14* 	30.25 	3.469E-01 	7.273E-02 

	

911.07* 	27.70 	3.515E-01 	9.324E-02 

	

969.11 	16.60 
Th-232 	0.406 	338.32 	11.40 

411 	583.14* 	30.25 3.469E-01 	7.273E-02 

	

911.07* 	27.70  3.515E-01 	9.324E-02 

	

969.11 	16.60 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 
	

10-09-95 12:06:41 PM 	Page 

********** UNIDENTIFIED PEAKS 
	********** • 	Peak Locate Performed on: 10-09-95 12:06:15 PM 

Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 	Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

1 77.40 5.2157E-02 34.54 
2 92.76 6.1543E-02 26.52 
3 238.82 9.7072E-02 18.73 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 
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e 5 

************************************************************************** 

dr*  NUCLIDE MDA REPORT ***** ********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695336 (1387) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49 	15.80 

	

338.32 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

338.32 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

338.32 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72 	54.00 

	

205.31 	4.70 

	

63.29 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

6.44E-01 
8.69E-02 
2.55E-01 
1.33E-01 
1.49E-01 
7.09E-01 
8.75E-01 
5.42E-01 
1.93E-01 
2.60E-01 
7.24E-01 
5.42E-01 
1.93E-01 
2.60E-01 
7.24E-01 
5.42E-01 
1.93E-01 
2.60E-01 
7.24E-01 
4.27E-01 
9.88E-01 
1.20E-01 
9.45E-01 
2.77E+00 
9.35E+00 
2.80E-01 

Nuclide MDA 
(pCi/GRAM) 

6.44E-01 
8.69E-02 
1.33E-01 

1.93E-01 

1.93E-01 

1.93E-01 

1.20E-01 

2.77E+00 

2.80E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



, 
***********************************************************tp** ,*****4**** 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

Ilkort Generated On 	 : 10-09-95 10:45:59 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695337 (1384) 
:SL 
: 500 Mar Soil 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50 - 4096 
30 - 4096 
1.500 key 

6.500E+02 GRAM 

: 10-05-95 3:30:00 PM 
: 10-09-95 10:25:12 AM 

1200.0 seconds 
1200.3 seconds 

Energy Calibration Used Done On 	: 9-29-95 • 	Efficiency Calibration Used Done On : 9-08-95 

• 



Peak Analysis Report 	 10-09-95 10:46:00 AM 	 ' Page 

************************************************************************** 
PEAK 	ANALYSIS 	REPORT 	 ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695337 (1384) 
Peak Analysis Performed on: 10-09-95 10:45:37 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 126- 130 128.23 63.66 4.14E+01 0.00 1.06E+02 
M 	2 149- 158 151.33 75.09 1.20E+02 0.00 1.58E+02 
in 	3 149- 158 156.00 77.40 1.85E+02 0.00 1.39E+02 

4 184- 190 187.19 92.82 1.03E+02 0.00 1.93E+02 
5 371- 379 375.89 186.16 1.30E+02 0.00 1.34E+02 
6 478- 492 482.24 238.76 3.38E+02 0.00 8.99E+01 
7 478- 492 488.78 242.00 1.26E+02 0.00 7.04E+01 
8 592- 600 596.56 295.30 1.79E+02 0.00 5.74E+01 
9 706- 716 711.20 352.01 3.98E+02 0.00 4.13E+01 

10 1174- 1184 1178.77 583.27 7.49E+01 0.00 3.71E+01 
11 1226- 1237 1231.56 609.38 2.62E+02 0.00 3.30E+01 
12 1546- 1556 1553.15 768.45 2.72E+01 0.00 2.47E+01 
13 1835- 1846 1841.80 911.22 6.05E+01 0.00 1.65E+01 

411
114 
15 

1954- 
2257- 

1962 
2269 

1958.93 
2265.22 

969.15 
1120.64 

3.06E+01 
4.99E+01 

0.00 
0.00 

2.14E+01 
2.11E+01 

16 2946- 2960 2953.63 1461.14 2.65E+02 0.00 1.31E+01 
17 3559- 3577 3568.13 1765.08 5.06E+01 0.00 2.38E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 
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************************************************************************* 

illi *** NUCLIDE IDENTIFICATION REPORT ***** 
*********************************************************************** 

Sample Identification: 11695337 (1384) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

411 
U-235 

U-238 

0.992 1460.81* 10.67 9.581E+00 7.185E-01 
0.996 295.21* 19.20 1.070E+00 1.106E-01 

351.92* 37.60 1.405E+00 8.697E-02 
609.31* 46.30 1.201E+00 9.191E-02 
1120.29* 15.10 1.096E+00 2.281E-01 
1764.49* 15.80 1.405E+00 2.278E-01 

0.633 338.32 11.40 
583.14* 30.25 4.894E-01 8.827E-02 
911.07* 27.70 6.302E-01 1.062E-01 
969.11* 16.60 5.553E-01 1.588E-01 

0.633 338.32 11.40 
583.14* 30.25 4.894E-01 8.827E-02 
911.07* 27.70 6.302E-01 1.062E-01 
969.11* 16.60 5.553E-01 1.588E-01 

0.633 338.32 11.40 
583.14* 30.25 4.894E-01 8.827E-02  
911.07* 27.70 6.302E-01 1.062E-01 
969.11* 16.60 5.553E-01 1.588E-01 

0.545 143.76 10.50 
163.35 4.70 
185.72* 54.00 1.814E-01 3.718E-02 
205.31 4.70 

0.820 63.29* 3.80 1.351E+00 6.495E-01 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 



Nuclide Identification Report 
	

10-09-95 10:46:01 AM 	,Rage , 4 

• ***** ***** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-09-95 10:45:28 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 	 Peak Size in 
	

Peak CPS 
No. 	(key) 	 Counts per Second % Uncertainty 

14 2 75.09 9.9731E-02 12.32 
m 3 77.40 1.5232E-01 11.04 

4 92.82 6.6439E-02 27.09 
M 6 238.76 2.7257E-01 7.41 
m 7 242.00 1.0512E-01 10.12 

12 768.45 2.2708E-02 34.04 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

r") 

• 

• 
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************************************************************************** 

ID*** NUCLIDE MDA REPORT ***** 
************************************************************************ 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695337 (1384) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32 
583.14* 
911.07* 
969.11* 
338.32 
583.14* 
911.07* 
969.11* 
338.32 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

9.12E-01 
7.36E-02 
2.34E-01 
1.27E-01 
1.52E-01 
5.98E-01 
3.69E-01 
6.29E-01 
2.33E-01 
2.48E-01 
4.51E-01 
6.29E-01 
2.33E-01 
2.48E-01 
4.51E-01 
6.29E-01 
2.33E-01 
2.48E-01 
4.51E-01 
4.67E-01 
1.02E+00 
9.15E-02 
9.90E-01 
2.05E+00 
1.12E+01 
3.03E-01 

9.12E-01 
7.36E-02 
1.27E-01 

2.33E-01 

2.33E-01 

2.33E-01 

9.15E-02 

2.05E+00 

3.03E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



***************************************************************A********* 
***** GAMMA SPECTRUM 	ANALYSISU - .. ! ,*4*** 
**************************************************.********************** 

"bort Generated On 

Sample Title 
Spectrum Description 

: 

: 

10-06-95 11:04:09 AM 

500 Mar. Soil 	ST.LOUIS DOWNTOWN 

Sample Identification : 11695338 	(1177) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) : 30 - 	4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On : 10-05-95 11:05:00 AM 
Acquisition Started : 10-06-95 10:43:25 AM 

Live Time 1200.0 seconds 
Real Time 1200.3 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak Analysis Report 	 10-06-95 11:04:10 AM 
	

:Page 2 

************************************************************************** 

1111:

**  PEAK ANALYSIS REPORT ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695338 (1177) 
Peak Analysis Performed on: 10-06-95 11:03:49 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 149- 158 151.26 75.05 1.14E+02 • 0.00 1.26E+02 
2 149- 158 155.99 77.39 1.78E+02 0.00 1.27E+02 
3 184- 190 187.56 93.01 9.93E+01 0.00 1.70E+02 
4 350- 355 353.00 174.84 2.10E+01 0.00 8.10E+01 
5 371- 379 375.73 186.08 1.13E+02 0.00 1.25E+02 
6 478- 485 482.42 238.85 1.54E+02 0.00 1.63E+02 
7 591- 601 596.63 295.34 1.95E+02 0.00 8.25E+01 
8 679- 687 683.73 338.42 4.38E+01 0.00 5.63E+01 
9 706- 716 711.29 352.05 3.55E+02 0.00 4.95E+01 

10 1174- 1183 1178.52 583.15 8.40E+01 0.00 2.00E+01 
11 1225- 1236 1231.53 609.37 2.39E+02 0.00 2.55E+01 
12 1836- 1848 1841.51 911.07 7.29E+01 0.00 8.13E+00 
13 2945- 2961 2953.55 1461.10 2.10E+02 0.00 2.13E+00 
14 3559- 3577 3568.11 1765.07 5.46E+01 0.00 2.38E+00 

M 
in 

410 
M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 



Energy 
(key) 

Yield 
(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

1460.81* 10.67 7.542E+00 5.999E-01 
295.21* 19.20 1.165E+00 1.254E-01 
351.92* 37.60 1.251E+00 8.366E-02 
609.31* 46.30 1.098E+00 8.595E-02 

1120.29 15.10 
1764.49* 15.80 1.519E+00 2.363E-01 
338.32* 11.40 4.958E-01 1.454E-01 
583.14* 30.25 5.515E-01 7.911E-02 
911.07* 27.70 7.590E-01 1.028E-01 
969.11 16.60 
338.32* 11.40 4.958E-01 1.454E-01 
583.14* 30.25 5.515E-01 7.911E-02 
911.07* 27.70 7.590E-01 1.028E-01 
969.11 16.60 
338.32* 11.40 4.958E-01 1.454E-01 
583.14* 30.25 5.515E-01 7.911E-02 
911.07* 27.70 7.590E-01 1.028E-01 
969.11 16.60 
143.76 10.50 
163.35 4.70 
185.72* 54.00 1.552E-01 3.450E-02 
205.31 4.70 

Nuclide 	Id 
Name 	Confidence 

K-40 	0.994 
Ra-226 	0.899 

Ra-228 0.771 

Th-228 0.771 

Th-232 0.771 

411 
U-235 	0.548 

Nuclide Identification Report 10-06-95 11:04:11 AM -Page 3 

************************************************************************* 
- .*** NUCLIDE IDENTIFICATION REPORT **** 

• 	

* 
k********************************************************************** 

Sample Identification: 11695338 (1177) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

411 



Nuclide Identification Report 
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********** UNIDENTIFIED PEAKS PEAKS ********** • 	Peak Locate Performed on: 10-06-95 11:03:41 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 	Peak CPS 
No. 	(keV) 
	

Counts per Second % Uncertainty 

M 1 75.05 9.4895E-02 11.36 
m 2 77.39 1.4695E-01 10.51 

3 93.01 6.3626E-02 26.80 
4 174.84 1.7500E-02 60.75 
6 238.85 1.1957E-01 15.29 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Nuclide MDA Report 	 10-06-95 11:04:15 AM 	t_ Page 5 

************************************************************************** 

ill
***  NUCLIDE MDA REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695338 (1177) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

K-40 
Cs-137 
Ra-226 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11 
338.32* 
583.14* 
911.07* 
969.11 
338.32* 
583.14* 
911.07* 
969.11 
143.76 
163.35 
185.72* 
205.31 
63.29 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

5.44E-01 
9.27E-02 
2.92E-01 
1.38E-01 
1.36E-01 
8.77E-01 
3.69E-01 
4.38E-01 
1.75E-01 
1.86E-01 
6.63E-01 
4.38E-01 
1.75E-01 
1.86E-01 
6.63E-01 
4.38E-01 
1.75E-01 
1.86E-01 
6.63E-01 
4.64E-01 
9.72E-01 
8.86E-02 
9.53E-01 
2.88E+00 
1.03E+01 
2.95E-01 

5.44E-01 
9.27E-02 
1.36E-01 

1.75E-01 

1.75E-01 

1.75E-01 

8.86E-02 

2.88E+00 

2.95E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

ID 



***** 	GAMMA 	SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

• ort Generated On : 10-06-95 11:55:12 AM 

Sample Title : 500 Mar. Soil 	ST.LOUIS DOWNTOWN 
Spectrum Description 
Sample Identification : 11695339 (1179) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold 3.00 
Peak Locate Range (in channels) : 50 - 4096 
Peak Area Range (in channels) 30 - 4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On 	 : 10-05-95 11:25:00 AM 
Acquisition Started 
	

: 10-06-95 11:34:26 AM 

Live Time 
	 1200.0 seconds 

Real Time 
	 1200.4 seconds 

Energy Calibration Used Done On 
	: 9-29-95 

• 	Efficiency Calibration Used Done On : 9-08-95 

• 



Peak Analysis Report 
	

10-06-95 11:55:13 AM 	 Rage 2 

************************************************************************** •***  PEAK ANALYSIS REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695339 (1179) 
Peak Analysis Performed on: 10-06-95 11:54:51 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 125- 129 127.84 63.47 1.09E+02 0.00 1.33E+02 
2 149- 158 151.37 75.11 1.17E+02 0.00 1.94E+02 
3 149- 158 156.16 77.48 1.85E+02 0.00 1.85E+02 
4 371- 379 375.71 186.07 2.52E+02 0.00 1.66E+02 
5 478- 492 482.35 238.82 3.14E+02 0.00 1.21E+02 
6 478- 492 489.02 242.12 1.68E+02 0.00 1.06E+02 
7 591- 601 596.62 295.33 3.32E+02 0.00 9.08E+01 
8 680- 687 683.79 338 45 5.30E+01 0.00 6.70E+01 
9 706- 716 711.27 352.04 5.50E+02 0.00 8.94E+01 

10 1174- 1184 1178.64 583.21 8.00E+01 0.00 3.30E+01 
11 1226- 1236 1231.56 609.39 3.77E+02 0.00 3.99E+01 
12 1837- 1848 1841.96 911.30 7.35E+01 0.00 2.25E+01 
13 2259- 2272 2264.59 1120.33 8.68E+01 0.00 1.93E+01 
14 2947- 2960 2953.65 1461.15 2.40E+02 0.00 8.75E+00 
15 3559- 3575 3568.00 1765.02 8.15E+01 0.00 8.50E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 
	

10-06-95 11:55:14 AM 	, Page 3 

NUCLIDE IDENTIFICATION REPORT ***** 
*********************************************************************** 

Sample Identification: 11695339 (1179) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
Name 	Confidence 

Energy 	Yield 
(key) 	(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 	0.992 1460.81* 	10.67 8.669E+00 6.675E-01 
Ra-226 	0.997 295.21* 	19.20 1.990E+00 1.570E-01 

351.92* 	37.60 1.945E+00 1.101E-01 
609.31* 	46.30 1.733E+00 1.111E-01 

1120.29* 	15.10 1.906E+00 2.664E-01 
1764.49* 	15.80 2.288E+00 3.142E-01 

Ra-228 	0.770 338.32* 	11.40 6.007E-01 1.558E-01 
583.14* 	30.25 5.243E-01 8.719E-02 
911.07* 	27.70 7.656E-01 1.201E-01 
969.11 	16.60 

Th-228 	0.770 338.32* 	11.40 6.007E-01 1.558E-01 
583.14* 	30.25 5.243E-01 8.719E-02 
911.07* 	27.70 7.656E-01 1.201E-01 
969.11 	16.60 

Th-232 	0.770 338.32* 	11.40 6.007E-01 1.558E-01 

• 

	

583.14* 	30.25 

	

911.07* 	27.70 
5.243E-01 
7.656E-01 

8.719E-02  
1.201E-01 

969.11 	16.60 
U-235 	0.548 143.76 	10.50 

163.35 	4.70 
185.72* 	54.00 3.680E-01 5.547E-02 
205.31 	4.70 

U-238 	0.826 63.29* 	3.80 4.321E+00 8.948E-01 
1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 

• 



Nuclide Identification Report 
	

10-06-95 11:55:14 AM 	Page 4 

********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-06-95 11:54:42 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 	 Peak Size in 	Peak CPS 
No. 	(key) 	 Counts per Second % Uncertainty 

• M 2 75.11 9.7237E-02 14.47 
m 3 77.48 1.5273E-01 12.54 
M 5 238.82 2.5313E-01 8.84 
m 6 242.12 1.4019E-01 11.66 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 

4111r

*  NUCLIDE MDA REPORT ***** 
********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695339 (1179) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

7.76E-01 
1.03E-01 
3.05E-01 
1.81E-01 
1.62E-01 
5.85E-01 
5.76E-01 
4.62E-01 
2.21E-01 
2.85E-01 
8.31E-01 
4.62E-01 
2.21E-01 

• 2.85E-01 
8.31E-01 
4.62E-01 
2.21E-01 
2.85E-01 
8.31E-01 
5.62E-01 
1.16E+00 
1.01E-01 
1.15E+00 
2.29E+00 
1.18E+01 
3.62E-01 

Nuclide MDA 
(pCi/GRAM) 

7.76E-01 
1.03E-01 
1.62E-01 

2.21E-01 

2.21E-01 

2.21E-01 

1.01E-01 

2.29E+00 

3.62E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



*********************************************************************.**** _ 
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

sport Generated On 	 : 10-09-95 11:12:09 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sakple Type 
Sample Geometry 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695342 (1385) 
:SL 
: 500 Mar Soil 

Peak Locate Threshold 
	

3.00 
Peak Locate Range (in channels) : 
	

50 - 4096 
Peak Area Range (in channels) 
	

30 - 4096 
Identification Energy Tolerance : 
	

1.500 key 

Sample Size 	 6.500E+02 GRAM 

Sample Taken On 	 : 10-06-95 3:10:00 PM 
Acquisition Started 
	

: 10-09-95 10:47:10 AM 

Live Time 
	

° 1200.0 seconds 
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 • 

• 
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.......................................................................... 

410  
0-...  PEAK ANALYSIS REPORT ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695342 (1385) 
Peak Analysis Performed on: 10-09-95 11:11:48 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

M 1 
in 	2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

410 14 
  15 

16 

149- 158 151.51 75.18 1.43E+02 0. 00 1.95E+02 
149- 158 155.98 77.39 2.29E+02 0.00 1.67E+02 
371- 379 375.71 186.07 1.54E+02 0.00 1.43E+02 
419- 426 422.70 209.31 6.90E+01 0.00 1.19E+02 
478- 485 482.29 238.79 3.58E+02 0.00 2.09E+02 
592- 601 596.45 295.25 1.42E+02 0.00 8.38E+01 
678- 688 683.62 338.37 1.08E+02 0.00 6.60E+01 
706- 716 711.32 352.06 2.96E+02 0.00 6.60E+01 
1024- 1050 1032.41 510.88 7.25E+01 0.00 9.45E+01 
1174- 1184 1178.65 583.21 1.13E+02 0.00 4.68E+01 
1225- 1236 1231.68 609.44 2.14E+02 0.00 4.35E+01 
1835- 1847 1842.18 911.40 1.35E+02 0.00 1.46E+01 
1954- 1965 1958.91 969.14 4.70E+01 0.00 3.90E+01 
2257- 2271 2264.76 1120.42 3.89E+01 0.00 2.81E+01 
2945- 2961 2953.69 1461.17 4.53E+02 0.00 4.25E+00 
3561- 3574 3568.63 1765.33 3.20E+01 0.00 7.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Ra-228 0.997 

Th-228 0.997 

Th-232 0.997 

411 
U-235 	0.548 

Nuclide Identification Report 
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*******************************)****************************************** lb*** 
*********************************************************************** 

NUCLIDE IDENTIFICATION REPORT ***** 

\ 
Sample Identification: 1169342 (1385) 
Nuclide Library Used: C:\GErEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Id 
Name 	Confidence 

K-40 	0.991 
Ra-226 	0.993 

/ 
IDENTIFIED NUCLIDES 

Energy/ Yield 	Activity 
(keV) 	(%) 	(pCi/GRAM) 

Activity 
Uncertainty 

1460.81* 10.67 1.654E+01 9.693E-01 
295.21* 19.20 8.517E-01 1.130E-01 
351.92* 37.60 1.043E+00 8.028E-02 
609.31* 46.30 9.823E-01 8.736E-02 

1120.29* 15.10 8.540E-01 2.419E-01 
1764.49* 15.80 8.725E-01 2.085E-01 
338.32* 11.40 1.224E+00 1.872E-01 
583.14* 30.25 7.510E-01 1.044E-01 
911.07* 27.70 1.410E+00 1.417E-01 
969.11* 16.60 8.522E-01 2.191E-01 
338.32* 11.40 1.224E+00 1.872E-01 
583.14* 30.25 7.510E-01 1.044E-01 
911.07* 27.70 1.410E+00 1.417E-01 
969.11* 16.60 8.522E-01 2.191E-01 
338.32* 11.40 1.224E+00 1.872E-01 
583.14* 30.25 7.510E-01 1.044E-01  
911.07* 27.70 1.410E+00 1.417E-01 
969.11* 16.60 8.522E-01 2.191E-01 
143.76 10.50 
163.35 4.70 
185.72* 54.00 2.183E-01 4.078E-02 
205.31 4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



-Page 4 .—„ Nuclide Identification Report 	10-09-95 11:12:11 AM 

********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-09-95 11:11:04 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 1 75.18 1.1919E-01 11.69 
in 2 77.39 1.8890E-01 10.08 

4 209.31 5.7500E-02 25.39 
5 238.79 2.8957E-01 8.02 
9 510.88 4.4089E-02 41.76 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

411 

• 
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************************************************************************** 

dr*" NUCLIDE MDA REPORT ***** 
*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695342 (1385) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

6.44E-01 
8.69E-02 
2.87E-01 
1.58E-01 
1.72E-01 
7.09E-01 
5.07E-01 
4.97E-01 
2.58E-01 
2.41E-01 
6.38E-01 
4.97E-01 
2.58E-01 
2.41E-01 
6.38E-01 
4.97E-01 
2.58E-01 
2.41E-01 
6.38E-01 
5.11E-01 
1.08E+00 
9.42E-02 
1.04E+00 
3.00E+00 
1.18E+01 
3.18E-01 

6.44E-01 
8.69E-02 
1.58E-01 

2.41E-01 

2.41E-01 

2.41E-01 

9.42E-02 

3.00E+00 

3.18E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



********************************************************************* - 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

• ort Generated On 	 : 10-09-95 11:34:40 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695343 (1386) 
:SL 
: 500 Mar Soil 

Peak Locate Threshold 
	

3.00 
Peak Locate Range (in channels) 
	

50 - 4096 
Peak Area Range (in channels) 
	

30 - 4096 
Identification Energy Tolerance 
	

1.500 key 

Sample Size 	 6.500E+02 GRAM 

Sample Taken On 	 : 10-06-95 3:50:00 PM 
Acquisition Started 
	

: 10-09-95 11:13:52 AM 

Live Time 
	

1200.0 seconds 
Real Time 
	

1200.4 seconds 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 

: 9-29-95 
: 9-08-95 

• 



Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

63.61 1.12E+02 0.00 1.41E+02 
75.08 1.32E+02 0.00 2.35E+02 
77.40 2.58E+02 0.00 1.69E+02 
92.85 2.66E+02 0.00 2.67E+02 

186.09 2.71E+02 0.00 1.81E+02 
209.46 6.50E+01 0.00 1.53E+02 
238.81 4.32E+02 0.00 2.39E+02 
295.30 1.55E+02 0.00 1.02E+02 
338.34 1.24E+02 0.00 7.43E+01 
352.00 2.92E+02 0.00 7.43E+01 
463.23 5.00E+01 0.00 3.90E+01 
510.82 8.77E+01 0.00 1.01E+02 
583.12 1.82E+02 0.00 3.45E+01 
609.32 2.16E+02 0.00 2.93E+01 
911.33 1.23E+02 0.00 3.19E+01 
969.04 2.75E+01 0.00 5.25E+01 
1120.45 7.26E+01 0.00 2.34E+01 
1461.11 4.97E+02 0.00 8.50E+00 
1765.00 3.54E+01 0.00 5.63E+00 

Peak ROI ROI 
	

Peak 
No. start end centroid 

126- 130 128.13 
149- 157 151.32 
149- 157 156.00 
184- 190 187.23 
371- 379 375.75 
419- 427 423.00 
478- 485 482.33 
592- 601 596.54 
679- 687 683.56 
706- 716 711.19 
930- 941 936.07 

1024- 1053 1032.29 
1173- 1184 1178.47 
1225- 1237 1231.43 
1835- 1849 1842.02 
1954- 1965 1958.72 
2256- 2272 2264.83 
2945- 2961 2953.58 
3562- 3576 3567.96 

1 
M 2 
m 3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Peak Analysis Report 	 10-09-95 11:34:41 AM 
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1111r

*  PEAK ANALYSIS REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695343 (1386) 
Peak Analysis Performed on: 10-09-95 11:34:17 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 10-09-95 11:34:42 AM 

************************************************************************* 

.

..* NUCLIDE IDENTIFICATION REPORT ***** 
*********************************************************************** 

Sample Identification: 11695343 (1386) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

411 
Th-232 

U-235 

U-238 

0.993 1460.81* 10.67 1.817E+01 1.039E+00 
0.997 295.21* 19.20 9.311E-01 1.222E-01 

351.92* 37.60 1.028E+00 8.134E-02 
609.31* 46.30 9.879E-01 8.357E-02 

1120.29* 15.10 1.596E+00 2.698E-01 
1764.49* 15.80 9.689E-01 2.099E-01 

0.998 338.32* 11.40 1.402E+00 1.937E-01 
583.14* 30.25 1.216E+00 1.169E-01 
911.07* 27.70 1.283E+00 1.559E-01 
969.11* 16.60 4.986E-01 2.288E-01 

0.998 338.32* 11.40 1.402E+00 1.937E-01 
583.14* 30.25 1.216E+00 1.169E-01 
911.07* 27.70 1.283E+00 1.559E-01 
969.11* 16.60 4.986E-01 2.288E-01 

0.998 338.32* 11.40 1.402E+00 1.937E-01 
583.14* 30.25 1.216E+00 1.169E-01 
911.07* 27.70 1.283E+00 1.559E-01 
969.11* 16.60 4.986E-01 2.288E-01 

0.548 143.76 10.50 
163.35 4.70 
185.72* 54.00 3.978E-01 5.893E-02 
205.31 4.70 

0.822 63.29* 3.80 4.423E+00 9.118E-01 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 
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********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-09-95 11:34:07 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

M 	2 	75.08 
m 	3 	77.40 

	

4 	92.85 

	

6 	209.46 

	

7 	238.81 

	

11 	463.23 

	

12 	510.82  

Peak Size in 
Counts per Second 

1.1033E-01 
2.1370E-01 
2.0269E-01 
5.4167E-02 
3.5124E-01 
4.1667E-02 
5.6797E-02 

Peak CPS 
% Uncertainty 

8.64 
8.66 

11.39 
30.39 
7.16 

24.29 
35.05 

M = First peak in a multiplet region 
in = Other peak in a multipletregion 

Errors quoted at 1.000 sigma 

• 

• 
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************************************************************************** 

III
.- ***  NUCLIDE MDA REPORT ***** 

************************************************************************ 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695343 (1386) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

8.03E-01 
9.51E-02 
3.15E-01 
1.66E-01 
1.47E-01 
6.77E-01 
4.74E-01 
4.99E-01 
2.31E-01 
3.56E-01 
7.32E-01 
4.99E-01 
2.31E-01 
3.56E-01 
7.32E-01 
4.99E-01 
2.31E-01 
3.56E-01 
7.32E-01 
5.56E-01 
1.11E+00 
1.05E-01 
1.18E+00 
2.34E+00 
1.09E+01 
3.73E-01 

Nuclide MDA 
(pCi/GRAM) 

8.03E-01 
9.51E-02 
1.47E-01 

2.31E-01 

2.31E-01 

2.31E-01 

1.05E-01 

2.34E+00 

3.73E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS 	

. )- 

************************************************************************* 

(Wort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) 
Peak Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10-09-95 5:05:14 PM 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695344 (1191) 
: SL 
: 500 Mar Soil 

: 	3.00 
: 50- 4096 

30- 4096 
1.500 key 

6.500E+02 GRAM 

: 10-09-95 8:30:00 AM 
: 10-09-95 4:44:24 PM 

1200.0 seconds 
1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 • 

• 



Peak Analysis Report 	 10-09-95 5:05:15 PM 
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************************************************************************** 
PEAK 	ANALYSIS 	REPORT 	 ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695344 (1191) 
Peak Analysis Performed on: 10-09-95 5:04:51 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Net Peak Net Area Continuum 
Area 	Uncert. 	Counts 

Peak ROI ROI 
No. start end 

M 	1 	149- 158 
in 	2 	149- 158 

3 	372- 380 
4 	419- 426 
5 	478- 485 
6 	540- 550 

M 	7 	592- 610 
in 	8 	592- 610 

9 	679- 687 
10 	706- 715 
11 1022- 1050 
12 1172- 1184 
13 1226- 1236 
14 1465- 1474 
15 1834- 1847 
16 1954- 1965 
17 2258- 2272 
18 2945- 2961 
19 3558- 3573 

Peak 
centroid 

151.48 
156.04 
376.16 
423.17 
482.42 
545.20 
596.60 
606.65 
683.63 
711.20 
1032.00 
1178.59 
1231.33 
1470.16 
1841.92 
1958.48 
2264.77 
2953.43 
3567.40 

Energy 
(key) 

75.16 
77.42 
186.29 
209.54 
238.85 
269.90 
295.33 
300.30 
338.37 
352.01 
510.68 
583.19 
609.27 
727.40 
911.28 
968.93 
1120.42 
1461.04 
1764.72  

1.53E+02 
2.40E+02 
1.48E+02 
8.70E+01 
5.52E+02 
7.02E+01 
1.36E+02 
4.05E+01 
1.22E+02 
2.89E+02 
6.47E+01 
1.82E+02 
1.83E+02 
4.68E+01 
1.46E+02 
4.60E+01 
5.76E+01 
4.97E+02 
3.70E+01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.99E+02 
1.64E+02 
1.59E+02 
1.21E+02 
1.99E+02 
1.13E+02 
7.09E+01 
7.62E+01 
6.52E+01 
6.63E+01 
1.52E+02 
5.20E+01 
3.30E+01 
2.13E+01 
1.05E+01 
4.50E+01 
2.44E+01 
1.70E+01 
1.00E+01 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



10-09-95 5:05:15 PM 	-Page 3 Nuclide Identification Report 

************************************************************************* 
..-4-*** NUCLIDE IDENTIFICATION REPORT ***** 

II, ********************************************************************** 
Sample Identification: 11695344 (1191) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.996 	1460.81* 	10.67 	1.818E+01 	1.057E+00 
Ra-226 	0.999 	295.21* 	19.20 	8.134E-01 	1.377E-01 

	

351.92* 	37.60 	1.017E+00 	7.886E-02 

	

609.31* 	46.30 	8.367E-01 	7.816E-02 

	

1120.29* 	15.10 	1.266E+00 	2.514E-01 

	

1764.49* 	15.80 	1.015E+00 	2.384E-01 
Ra-228 	0.998 	338.32* 	11.40 	1.380E+00 	1.864E-01 

	

583.14* 	30.25 	1.220E+00 	1.266E-01 

	

911.07* 	27.70 	1.516E+00 	1.425E-01 

	

969.11* 	16.60 	8.340E-01 	2.293E-01 
Th-228 	0.998 	338.32* 	11.40 	1.380E+00 	1.864E-01 

	

583.14* 	30.25 	1.220E+00 	1.266E-01 

	

911.07* 	27.70 	1.516E+00 	1.425E-01 

	

969.11* 	16.60 	8.340E-01 	2.293E-01 
Th-232 	0.998 	338.32* 	11.40 	1.380E+00 	1.864E-01 

III 	583.14* 	30.25 1.220E+00 	1.266E-01 

	

911.07* 	27.70 1.516E+00  1.425E-01 

	

969.11* 	16.60 	8.340E-01 	2.293E-01 
U-235 	0.538 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	2.096E-01 	4.102E-02 

	

205.31 	4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	10-09-95 5:05:15 PM 
	

P-aqe 4 • 

********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-09-95 5:04:41 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

• 
Peak Energy 
No. 	(key) 

M 	1 	75.16 
in 	2 	77.42 

4 	209.54 
5 	238.85 
6 	269.90 

in 	8 	300.30 
11 	510.68 
14 	727.40  

Peak Size in 
Counts per Second 

1.2771E-01 
1.9872E-01 
7.2500E-02 
4.5124E-01 
5.8542E-02 
3.3783E-02 
3.7630E-02 
3.8958E-02 

Peak CPS 
% Uncertainty 

11.42 
9.85 

20.85 
5.70 

26.17 
20.34 
61.49 
20.80 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Energy 
(key) 

Yield 
(%) 

Line MDA 
(pCi/GRAM) 

Nuclide MDA 
(pCi/GRAM) 

1460.81* 10.67 1.04E+00 1.04E+00 
661.65 89.98 9.35E-02 9.35E-02 
295.21* 19.20 2.57E-01 1.49E-01 
351.92* 37.60 1.54E-01 
609.31* 46.30 1.49E-01 
1120.29* 15.10 6.64E-01 
1764.49* 15.80 6.06E-01 
338.32* 11.40 4.70E-01 2.12E-01 
583.14* 30.25 2.84E-01 
911.07* 27.70 2.12E-01 
969.11* 16.60 6.82E-01 
338.32* 11.40 4.70E-01 2.12E-01 
583.14* 30.25 2.84E-01 
911.07* 27.70 2.12E-01 
969.11* 16.60 6.82E-01 
338.32* 11.40 4.70E-01 2.12E-01 
583.14* 30.25 2.84E-01 
911.07* 27.70 2.12E-01 
969.11* 16.60 6.82E-01 
143.76 10.50 5.28E-01 9.89E-02 
163.35 4.70 1.16E+00 
185.72* 54.00 9.89E-02 
205.31 4.70 1.11E+00 
63.29 3.80 3.37E+00 3.37E+00 

1001.03 0.84 1.15E+01 
59.54 35.90 3.39E-01 3.39E-01 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Th-228 

• 	Th-232 
U-235 

U-238 

Am-241 

Nuclide MDA Report 	 10-09-95 5:05:19 PM 
	

Page 

************************************************************************** •***  NUCLIDE MDA REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695344 (1191) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

410 



***** 	GAMMA SPECTRUM 	ANALYSIS L 	***** 
************************************************************************* 

Sort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 10-10-95 12:22:54 PM 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695357(1198) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	 6.500E+02 GRAM 

Sample Taken On 	 : 10-09-95 11:55:00 AM 
Acquisition Started 
	

: 10-10-95 12:02:09 PM 

Live Time 
	 1200.0 seconds 

Real Time 
	 1200.3 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak Analysis Report 	 10-10-95 12:22:55 PM 	 --, Page 2 

************************************************************************** 

• 

,-*** 	 PEAK 	ANALYSIS 	REPORT 	 ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695357(1198) 
Peak Analysis Performed on: 10-10-95 12:22:33 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

	

Peak ROI ROI 	Peak 	Energy 
No. start end centroid 	(key) 

1 	126- 130 	128.00 	63.55 
2 	153- 159 	156.00 	77.40 
3 	371- 379 	375.78 	186.11 

M 	4 	478- 492 	482.24 	238.76 
in 	5 	478- 492 	488.62 	241.92 

6 	591- 600 	596.54 	295.29 
7 	678- 687 	683.59 	338.35 
8 	707- 716 	711.29 	352.05 

	

9 1172- 1184 1178.59 	583.18 

	

10 1226- 1236 1231.20 	609.20 

	

11 1834- 1847 1841.82 	911.23 

	

12 1954- 1965 1958.60 	968.99 
13 2945- 2960 2953.52 1461.09 
14 3558- 3573 3567.51 1764.77 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

Net Peak Net Area Continuum 
Area 	Uncert. 	Counts 

	

5.01E+01 
	

0.00 
	

1.07E+02 

	

9.82E+01 
	

0.00 
	

3.03E+02 

	

1.20E+02 
	

0.00 
	

1.09E+02 

	

4.42E+02 
	

0.00 
	

8.71E+01 

	

8.22E+01 
	

0.00 
	

8.43E+01 

	

1.49E+02 
	

0.00 
	

7.75E+01 

	

7.95E+01 
	

0.00 
	

7.25E+01 

	

2.18E+02 
	

0.00 
	

6.38E+01 

	

1.28E+02 
	

0.00 
	

4.22E+01 

	

1.70E+02 
	

0.00 
	

2.75E+01 

	

8.93E+01 
	

0.00 
	

2.28E+01 

	

4.75E+01 
	

0.00 
	

2.55E+01 

	

3.71E+02 
	

0.00 
	

4.00E+00 

	

2.50E+01 
	

0.00 
	

4.00E+00 

• 



Nuclide Identification Report 10-10-95 12:22:56 PM 	- 	Rage 3 

************************************************************************* 
*** NUCLIDE IDENTIFICATION REPORT 

11Ifr 	
***** 

Sample Identification: 11695357(1198) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.995 	1460.81* 	10.67 	1.351E+01 	8.520E-01 
Ra-226 	0.901 	295.21* 	19.20 	8.892E-01 	1.122E-01 

	

351.92* 	37.60 	7.663E-01 	7.047E-02 

	

609.31* 	46.30 	7.743E-01 	7.393E-02 

	

1120.29 	15.10 

	

1764.49* 	15.80 	6.722E-01 	1.767E-01 

	

338.32* 	11.40 	9.008E-01 	1.781E-01 

	

583.14* 	30.25 	8.499E-01 	1.082E-01 

	

911.07* 	27.70 	9.296E-01 	1.304E-01 

	

969.11* 	16.60 	8.612E-01 	1.926E-01 

	

338.32* 	11.40 	9.008E-01 	1.781E-01 

	

583.14* 	30.25 	8.499E-01 	1.082E-01 

	

911.07* 	27.70 	9.296E-01 	1.304E-01 

	

969.11* 	16.60 	8.612E-01 	1.926E-01 

	

338.32* 	11.40 	9.008E-01 	1.781E-01 

111 	583.14* 	30.25 8.499E-01 	1.082E-01 

	

911.07* 	27.70 9.296E-01  1.304E-01 

	

969.11* 	16.60 	8.612E-01 	1.926E-01 
U-235 	0.547 	143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 	1.656E-01 	3.417E-02 

	

205.31 	4.70 
U-238 	0.824 	63.29* 	3.80 	1.739E+00 	6.761E-01 

	

1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

Ra-228 0.999 

Th-228 0.999 

Th-232 0.999 



Nuclide Identification Report 
	

10-10-95 12:22:56 PM 	- Page 

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-10-95 12:22:24 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 	Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.40 8.0178E-02 26.84 
M 4 238.76 3.5939E-01 7.22 
in 5 241.92 6.8512E-02 19.35 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Nuclide MDA Report 	 10-10-95 12:22:59 PM - 
	

Page 5 

************************************************************************** 

411  
, ***  NUCLIDE MDA REPORT ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695357(1198) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

6.26E-01 
7.76E-02 
2.76E-01 
1.51E-01 
1.37E-01 
8.45E-01 
4.24E-01 
5.07E-01 
2.58E-01 
2.99E-01 
5.25E-01 
5.07E-01 
2.58E-01 
2.99E-01 
5.25E-01 
5.07E-01 
2.58E-01 
2.99E-01 
5.25E-01 
4.71E-01 
1.10E+00 
8.34E-02 
1.05E+00 
2.07E+00 
1.09E+01 
2.98E-01 

6.26E-01 
7.76E-02 
1.37E-01 

2.58E-01 

2.58E-01 

2.58E-01 

8.34E-02 

2.07E+00 

2.98E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* _:- 
***** 	GAMMA SPECTRUM -  ANALYSIS  
************************************************************************* 

sport Generated On 	 : 10-09-95 4:43:53 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 
• 
: 11695345 (1190) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 	 6.500E+02 GRAM 

Sample Taken On 	 : 10-09-95 9:25:00 AM 
Acquisition Started 	 : 10-09-95 4:23:02 PM 

Live Time 
	 1200.0 seconds 

Real Time 
	 1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak Analysis Report 	 10-09-95 4:43:54 PM 	 -Page ,  2 

************************************************************************** 

SC" 

	

	
PEAK ANALYSIS 	REPORT  

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695345 (1190) 
Peak Analysis Performed on: 10-09-95 4:43:31 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 
	

Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 
	

(key) 	Area 	Uncert. 	Counts 

M 	1 	149- 158 
in 	2 	149- 158 

4 	180- 190 
5 	371- 379 

M 	6 	478- 492 
m 	7 	478- 492 

8 	591- 600 
9 	679- 687 

10 	706- 715 
11 1174- 1183 
12 1225- 1236 
13 1463- 1473 
14 1732- 1744 
15 1835- 1846 
16 1954- 1963 
17 2947- 2961 
18 3558- 3575 

151.47 
156.07 
187.39 
375.70 
482.22 
488.73 
596.58 
683.45 
711.33 

1178.48 
1231.39 
1469.11 
1739.22 
1841.84 
1958.79 
2953.40 
3566.94  

75.16 
77.43 
92.92 

186.06 
238.75 
241.97 
295.31 
338.28 
352.07 
583.13 
609.30 
726.88 
860.48 
911.24 
969.08 
1461.03 
1764.49  

1.33E+02 
1.91E+02 
1.64E+02 
2.19E+02 
4.34E+02 
1.00E+02 
1.51E+02 
4.25E+01 
2.85E+02 
1.13E+02 
2.12E+02 
3.39E+01 
2.36E+01 
8.05E+01 
3.05E+01 
4.12E+02 
3.97E+01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.77E+02 
1.47E+02 
4.00E+02 
1.20E+02 
9.54E+01 
7.03E+01 
8.38E+01 
6.75E+01 
7.13E+01 
3.75E+01 
3.00E+01 
2.61E+01 
2.44E+01 
2.55E+01 
2.75E+01 
9.38E+00 
2.25E+00 

One or more peaks were dropped due to multiplet de-convolution. 
M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Ra-228 0.999 

Th-228 0.999 

Th-232 0.999 • 
U-235 	0•549 

Nuclide Identification Report 
	

10-09-95 4:43:55 PM 
	

jRa ge •  

************************************************************************* 
***** NUCLIDE IDENTIFICATION REPORT ***** 

III*********************************************************************** 

Sample Identification: 11695345 (1190) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	0.997 
Ra-226 	0.902 

1460.81* 
295.21* 
351.92* 
609.31* 

1120.29 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 

	

10.67 	1.502E+01 	9.215E-01 

	

19.20 	9.057E-01 	1.150E-01 

	

37.60 	1.003E+00 	7.933E-02 

	

46.30 	9.706E-01 	8.270E-02 
15.10 

	

15.80 	1.094E+00 	2.022E-01 

	

11.40 	4.815E-01 	1.550E-01 

	

30.25 	7.458E-01 	9.808E-02 

	

27.70 	8.385E-01 	1.268E-01 

	

16.60 	5.530E-01 	1.749E-01 

	

11.40 	4.815E-01 	1.550E-01 

	

30.25 	7.458E-01 	9.808E-02 

	

27.70 	8.385E-01 	1.268E-01 

	

16.60 	5.530E-01 	1.749E-01 

	

11.40 	4.815E-01 	1.550E-01 

	

30.25 	7.458E-01 	9.808E-02 

	

27.70 	8.385E-01 	1.268E-01 

	

16.60 	5.530E-01 	1.749E-01 
10.50 
4.70 

	

54.00 	3.174E-01 	4.845E-02 
4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	10-09-95 4:43:55 PM ,Page .4 _ 

********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-09-95 4:43:21 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 1 75.16 1.1098E-01 12.07 
in 2 77.43 1.5774E-01 11.10 

4 92.92 1.1748E-01 23.69 
M 6 238.75 3.5309E-01 7.44 
in 7 241.97 8.3359E-02 18.13 

13 726.88 2.8229E-02 28.91 
14 860.48 1.9687E-02 39.62 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Page 5 Nuclide MDA Report 	 10-09-95 4:43:59 PM 

************************************************************************** 

411r
*  NUCLIDE MDA REPORT ***** 

************************************************************************ 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695345 (1190) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.07E-01 
9.51E-02 
2.87E-01 
1.59E-01 
1.46E-01 
9.79E-01 
3.58E-01 
4.77E-01 
2.29E-01 
3.02E-01 
5.18E-01 
4.77E-01 
2.29E-01 
3.02E-01 
5.18E-01 
4.77E-01 
2.29E-01 
3.02E-01 
5.18E-01 
5.10E-01 
1.01E+00 
8.72E-02 
1.07E+00 
3.36E+00 
1.19E+01 
3.06E-01 

8.07E-01 
9.51E-02 
1.46E-01 

2.29E-01 

2.29E-01 

2.29E-01 

8.72E-02 

3.36E+00 

3.06E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS  
************************************************************************* 

• L)ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 10-10-95 3:35:39 PM 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 
• 
: 11695346(1204) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

3.00 
50- 4096 
30 - 4096 
1.500 keV 

6.500E+02 GRAM 

10-09-95 10:35:00 AM 
10-10-95 3:14:51 PM 

1200.0 seconds 
1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 • 

• 



Peak Analysis Report 	 10-10-95 3:35:40 PM 
	

Jpage r  .2 

************************************************************************** 
PEAK 	ANALYSIS 	REPORT 	 ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695346(1204) 
Peak Analysis Performed on: 10-10-95 3:35:17 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 126- 130 128.00 63.55 1.18E+02 0.00 1.57E+02 
M 	2 149- 158 151.47 75.16 1.56E+02 0.00 1.90E+02 
m 	3 149- 158 156.05 77.42 2.71E+02 0.00 1.70E+02 

4 184- 190 187.30 92.88 2.83E+02 0.00 2.64E+02 
5 258- 264 261.00 129.33 4.35E+01 0.00 1.64E+02 
6 371- 379 375.58 186.00 2.56E+02 0.00 1.51E+02 
7 478- 485 482.42 238.85 3.98E+02 0.00 2.27E+02 

M 	8 592- 609 596.38 295.22 1.31E+02 0.00 6.61E+01 
in 	9 592- 609 606.32 300.13 1.59E+01 0.00 6.70E+01 

10 678- 688 683.52 338.32 9.27E+01 0.00 7.43E+01 
11 706- 715 711.30 352.05 3.00E+02 0.00 6.63E+01 
12 1173- 1184 1178.71 583.24 1.62E+02 0.00 4.05E+01 
13 1225- 1236 1231.21 609.21 2.22E+02 0.00 3.15E+01 • 14 1834- 1848 1841.76 911.19 1.16E+02 0.00 2.44E+01 
15 1954- 1965 1958.65 969.01 5.05E+01 0.00 2.85E+01 
16 2256- 2268 2264.42 1120.25 2.89E+01 0.00 3.41E+01 
17 2946- 2961 2953.25 1460.95 5.18E+02 0.00 1.60E+01 
18 3559- 3577 3568.19 1765.11 ,3.63E+01 0.00 4.75E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Nuclide Identification Report 	10-10-95 3:35:41 PM Page 3 
, 

..*********************************************************************** 

111: ** 
NUCLIDE IDENTIFICATION REPORT ***** 

********************************************************************** 

Sample Identification: 11695346(1204) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Th-232 

0  
U-235 

U-238 

0.999 1460.81* 10.67 1.896E+01 1.082E+00 
0.996 295.21* 19.20 7.835E-01 1.491E-01 

351.92* 37.60 1.056E+00 8.008E-02 
609.31* 46.30 1.019E+00 8.494E-02 

1120.29* 15.10 6.343E-01 2.399E-01 
1764.49* 15.80 9.939E-01 2.116E-01 

0.999 338.32* 11.40 1.051E+00 1.879E-01 
583.14* 30.25 1.080E+00 1.148E-01 
911.07* 27.70 1.204E+00 1.450E-01 
969.11* 16.60 9.156E-01 2.015E-01 

0.999 338.32* 11.40 1.051E+00 1.879E-01 
583.14* 30.25 1.080E+00 1.148E-01 
911.07* 27.70 1.204E+00 1.450E-01 
969.11* 16.60 9.156E-01 2.015E-01 

0.999 338.32* 11.40 1.051E+00 1.879E-01 
583.14* 30.25 1.080E+00 1.148E-01  
911.07* 27.70 1.204E+00 1.450E-01 
969.11* 16.60 9.156E-01 2.015E-01 

0.551 143.76 10.50 
163.35 4.70 
185.72* 54.00 3.752E-01 5.546E-02 
205.31 4.70 

0.824 63.29* 3.80 4.713E+00 9.594E-01 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	10-10-95 3:35:41 PM , Page _ 	. 

• ******* * ** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-10-95 3:35:07 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.16 1.3014E-01 10.61 
m 3 77.42 2.2421E-01 8.91 

4 92.88 2.1654E-01 10.74 
5 129.33 3.6250E-02 43.13 
7 238.85 3.2291E-01 7.54 

m 9 300.13 1.3233E-02 50.92 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Page 5 
_ 	. Nuclide MDA Report 	 10-10-95 3:35:45 PM 

************************************************************************** 
NUCLIDE MDA REPORT 	 ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695346(1204) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

1.00E+00 
9.11E-02 
2.49E-01 
1.54E-01 
1.49E-01 
7.43E-01 
4.72E-01 
5.26E-01 
2.48E-01 
3.15E-01 
5.53E-01 
5.26E-01 
2.48E-01 
3.15E-01 
5.53E-01 
5.26E-01 
2.48E-01 
3.15E-01 
5.53E-01 
5.39E-01 
1.10E+00 
9.66E-02 
1.18E+00 
2.46E+00 
1.35E+01 
3.57E-01 

Nuclide MDA 
(pCi/GRAM) 

1.00E+00 
9.11E-02 
1.49E-01 

2.48E-01 

2.48E-01 

2.48E-01 

9.66E-02 

2.46E+00 

3.57E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



*******************************************************************4***** 
***** 	GAMMA SPECTRUM 	ANALYSIS 	•-• - L..***** 
************************************************************************* 

4111port Generated On 	 : 10-10-95 1:47:14 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695347(1200) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) • . 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	 6.500E+02 GRAM 

Sample Taken On 	 : 10-09-95 11:20:00 AM 
Acquisition Started 	 : 10-10-95 1:26:26 PM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 



Peak Analysis Report 	 10-10-95 1:47:15 PM 

11**  
** 	 PEAK 	ANALYSIS 	REPORT 	 ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695347(1200) 
Peak Analysis Performed on: 10-10-95 1:46:51 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

M 1 
in 	2 

3 
4 
5 

in 	6 
7 
8 
9 

10 
11 
12 
13 
	 14 

15 
16 
17 
18 
19 

149- 158 151.32 75.08 1.80E+02 0.00 1.93E+02 
149- 158 155.92 77.36 2.73E+02 0.00 1.82E+02 
184- 190 187.39 92.92 2.68E+02 0.00 2.55E+02 
371- 379 375.61 186.02 1.88E+02 0.00 1.87E+02 
478- 493 482.27 238.78 6.51E+02 0.00 1.12E+02 
478- 493 488.69 241.95 9.27E+01 0.00 8.97E+01 
540- 550 545.88 270.24 8.24E+01 0.00 9.76E+01 
592- 600 596.69 295.37 1.28E+02 0.00 9.23E+01 
679- 688 683.49 338.30 1.24E+02 0.00 7.50E+01 
706- 716 711.12 351.97 2.70E+02 0.00 7.70E+01 

1024- 1050 1032.18 510.77 6.59E+01 0.00 1.18E+02 
1172- 1184 1178.33 583.06 1.83E+02 0.00 5.20E+01 
1225- 1237 1231.18 609.20 1.87E+02 0.00 4.22E+01 
1465- 1474 1469.73 727.18 3.13E+01 0.00 3.38E+01 
1835- 1846 1841.85 911.24 1.55E+02 0.00 2.40E+01 
1954- 1963 1958.63 969.00 7.60E+01 0.00 3.50E+01 
2256- 2270 2264.82 1120.45 4.45E+01 0.00 2.25E+01 
2945- 2961 2953.32 1460.99 5.12E+02 0.00 6.38E+00 
3557- 3572 3566.47 1764.26 3.30E+01 0.00 4.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 



K-40 	0.998 
Ra-226 	0.999 

Ra-228 	0.999 

Th-228 	0.999 

1111 Th-232 	0.999 

U-235 	0.550 

1460.81* 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 

Nuclide Identification Report 
	

10-10-95 1:47:15 PM 
	

- Page 

J.,*********************************************************************** 

III(**NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695347(1200) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 
	

Activity 	Activity 
Name 	Confidence (key) 	(%) 
	

(pCi/GRAM) 	Uncertainty 

10.67 1.873E+01 1.055E+00 
19.20 7.651E-01 1.111E-01 
37.60 9.502E-01 7.951E-02 
46.30 8.539E-01 8.308E-02 
15.10 9.776E-01 2.316E-01 
15.80 9.007E-01 1.960E-01 
11.40 1.405E+00 1.974E-01 
30.25 1.226E+00 1.268E-01 
27.70 1.614E+00 1.578E-01 
16.60 1.378E+00 2.285E-01 
11.40 1.405E+00 1.974E-01 
30.25 1.226E+00 1.268E-01 
27.70 1.614E+00 1.578E-01 
16.60 1.378E+00 2.285E-01 
11.40 1.405E+00 1.974E-01 
30.25 1.226E+00 1.268E-01 
27.70 1.614E+00 1.578E-01 
16.60 1.378E+00 2.285E-01 
10.50 
4.70 

54.00 2.707E-01 4.770E-02 
4.70 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 10-10-95 1:47:15 PM 

********** 	UNIDENTIFIED - PEAKS 
	********** 

Peak Locate Performed on: 10-10-95 1:46:41 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 1 75.08 1.5040E-01 10.93 
in 2 77.36 2.2540E-01 9.32 

3 92.92 2.0456E-01 11.13 
M 5 238.78 5.3401E-01 5.93 
in 6 241.95 7.7233E-02 20.18 

7 270.24 6.8646E-02 21.52 
11 510.77 3.8568E-02 52.25 
14 727.18 2.6042E-02 33.13 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 



Nuclide MDA Report 	 10-10-95 1:47:19 PM 	_ Page 

St.*********************************************************************** ** NUCLIDE MDA REPORT ***** 
************************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695347(1200) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

7.28E-01 
1.03E-01 
2.92E-01 
1.69E-01 
1.74E-01 
6.41E-01 
4.24E-01 
5.15E-01 
2.84E-01 
2.94E-01 
5.78E-01 
5.15E-01 
2.84E-01 
2.94E-01 
5.78E-01 
5.15E-01 
2.84E-01 
2.94E-01 
5.78E-01 
5.40E-01 
1.09E+00 
1.07E-01 
1.16E+00 
3.81E+00 
1.32E+01 
3.61E-01 

7.28E-01 
1.03E-01 
1.69E-01 

2.84E-01 

2.84E-01 

2.84E-01 

1.07E-01 

3.81E+00 

3.61E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** GAMMA SPECTRUM ANALYSIS -  
************************************************************************* 

• ort Generated On 	 : 10-10-95 2:09:34 PM 

Sample Title 	 : 500 Mar. Soil ST.LOUIS DOWNTOWN 
Spectrum Description 
Sample Identification 	 : 11695348(1201) 
Sample Type 	 : SL 
Sample Geometry 	 : 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	

6.500E+02 GRAM 

Sample Taken On 	 : 10-09 -95 11:15:00 AM 
Acquisition Started 	 : 10-10-95 1:48:47 PM 

Live Time 	 • 
	

1200.0 seconds 
Real Time 	 1200.3 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 • 

• 



Peak Analysis Report 	 10-10-95 2:09:35 PM Page, 
__ • 	. 

************************************************************************** 

fix**  PEAK ANALYSIS REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695348(1201) 
Peak Analysis Performed on: 10-10-95 2:09:13 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 126- 130 128.00 63.55 7.64E+01 0.00 9.56E+01 
M 	2 149- 158 151.36 75.11 1.27E+02 0.00 1.30E+02 
in 	3 149- 158 156.15 77.47 2.04E+02 0.00 1.25E+02 

4 184- 190 187.05 92.76 2.20E+02 0.00 1.60E+02 
5 371- 379 375.80 186.11 1.57E+02 0.00 1.30E+02 

M 	6 478- 493 482.20 238.74 2.96E+02 0.00 7.25E+01 
in 	7 478- 493 488.90 242.06 1.07E+02 0.00 6.24E+01 

8 591- 601 596.46 295.25 1.49E+02 0.00 8.25E+01 
9 678- 687 683.51 338.31 5.82E+01 0.00 4.38E+01 

10 706- 716 711.10 351.96 2.75E+02 0.00 5.22E+01 
11 1172- 1184 1178.27 583.02 7.50E+01 0.00 2.60E+01 
12 1225- 1237 1231.24 609.22 1.76E+02 0.00 3.09E+01 4111 13 
14 

1834- 
2258- 

1847 
2268 

1841.51 
2264.74 

911.07 
1120.41 

4.28E+01 
2.78E+01 

0.00 
0.00 

2.63E+01 
1.93E+01 

15 2945- 2959 2953.39 1461.02 3.28E+02 0.00 1.31E+01 
16 3558- 3576 3567.88 1764.96 4.30E+01 0.00 0.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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************************************************************************* 

111
*** NUCLIDE IDENTIFICATION REPORT ***** 

* 
********************************************************************** 

Sample Identification: 11695348(1201) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
Name 	Confidence 

Energy 	Yield 
(key) 	(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 	0.997 1460.81* 	10.67 1.192E+01 8.110E-01 
Ra-226 	0.998 295.21* 	19.20 8.891E-01 1.155E-01 

351.92* 	37.60 9.670E-01 7.523E-02 
609.31* 	46.30 8.049E-01 7.732E-02 

1120.29* 	15.10 6.096E-01 1.893E-01 
1764.49* 	15.80 1.187E+00 1.949E-01 

Ra-228 	0.771 338.32* 	11.40 6.599E-01 1.429E-01 
583.14* 	30.25 4.900E-01 8.287E-02 
911.07* 	27.70 4.452E-01 1.122E-01 
969.11 	16.60 

Th-228 	0.771 338.32* 	11.40 6.599E-01 1.429E-01 
583.14* 	30.25 4.900E-01 8.287E-02 
911.07* 	27.70 4.452E-01 1.122E-01 
969.11 	16.60 

Th-232 	0.771 338.32* 	11.40 6.599E-01 1.429E-01 
583.14* 	30.25 4.900E-01 8.287E-02 
911.07* 	27.70 4.452E-01 1.122E-01 
969.11 	16.60 

U-235 	0.547 143.76 	10.50 
163.35 	4.70 
185.72* 	54.00 2.219E-01 4.033E-02 
205.31 	4.70 

U-238 	0.824 63.29* 	3.80 2.887E+00 7.222E-01 
1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 

• 

• 
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********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-10-95 2:09:04 PM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.11 1.0614E-01 11.30 
m 3 77.47 1.6800E-01 9.96 

4 92.76 1.6415E-01 11.59 
M 6 238.74 2.3770E-01 • 	 8.34 
m 7 242.06 8.9368E-02 12.43 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 
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************************************************************************** 
 NUCLIDE MDA REPORT 	 ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695348(1201) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra-228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

9.12E-01 
8.42E-02 
2.92E-01 
1.42E-01 
1.51E-01 
5.48E-01 
1.96E-01 
4.00E-01 
2.08E-01 
3.19E-01 
7.85E-01 
4.00E-01 
2.08E-01 
3.19E-01 
7.85E-01 
4.00E-01 
2.08E-01 
3.19E-01 
7.85E-01 
4.30E-01 
9.62E-01 
9.04E-02 
1.02E+00 
1.97E+00 
1.11E+01 
3.21E-01 

Nuclide MDA 
(pCi/GRAM) 

9.12E-01 
8.42E-02 
1.42E-01 

2.08E-01 

2.08E-01 

2.08E-01 

9.04E-02 

1.97E+00 

3.21E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



*******************************************************************_****** 
***** 	GAMMA 	SPECTRUM 	ANALYSIS 	D - .1.4* *:*?7*' 
*******************************************4***************************** 

Wort Generated On 	 : 10-10-95 3:14:20 PM 

Sample Title 	 : 500 Mar. Soil ST.LOUIS DOWNTOWN 
Spectrum Description 
Sample Identification 	 : 11695349(1203) 
Sample Type 	 : SL 
Sample Geometry 	 : 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 key 

Sample Size 
	

6.500E+02 GRAM 

Sample Taken On 	 : 10-09-95 1:40:00 PM 
Acquisition Started 	 : 10-10-95 2:53:34 PM 

Live Time 	 1200.0 seconds 
Real Time 	 1200.3 seconds 

Energy Calibration Used Done On 	: 9-29-95 • 	Efficiency Calibration Used Done On : 9-08-95 

• 
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************************************************************************** 

41111

"*  PEAK ANALYSIS REPORT ***** 
************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695349(1203) 
Peak Analysis Performed on: 10-10-95 3:14:00 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

63.66 1.06E+02 0.00 1.02E+02 
75.08 9.41E+01 0.00 1.53E+02 
77.36 1.42E+02 0.00 1.13E+02 
92.78 1.60E+02 0.00 2.06E+02 

185.91 2.06E+02 0.00 1.09E+02 
238.80 1.54E+02 0.00 1.59E+02 
295.28 1.48E+02 0.00 6.19E+01 
338.36 7.25E+01 0.00 3.75E+01 
352.00 2.72E+02 0.00 5.22E+01 
583.19 8.07E+01 0.00 1.93E+01 
609.28 1.65E+02 0.00 2.28E+01 
911.14 2.51E+01 0.00 2.59E+01 
1460.98 3.00E+02 0.00 9.38E+00 

	

Peak ROI ROI 	Peak 
No. start end centroid 

1 	126- 130 	128.21 
M 	2 	149- 157 	151.32 
in 	3 	149- 157 	155.93 

4 	184- 190 	187.11 
5 	371- 379 	375.39 
6 	478- 485 	482.32 
7 	591- 601 	596.51 
8 	679- 688 	683.60 
9 	706- 716 	711.19 
10 1172- 1182 1178.60 
11 1225- 1237 1231.35 
12 1837- 1845 1841.64 
13 2947- 2961 2953.30 

III= First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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10-10-95 3:14:22 PM Nuclide Identification Report 

1111

*„************************************************************************ 
"NUCLIDE IDENTIFICATION REPORT ***** 
********************************************************************** 

Sample Identification: 11695349(1203) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 
	

Activity 	Activity 
Name 	Confidence (key) 	(%) 
	

(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

411
Th-232 

U-235 

U-238 

0.998 1460.81* 10.67 1.087E+01 7.602E-01 
0.827 295.21* 19.20 8.869E-01 1.076E-01 

351.92* 37.60 9.565E-01 7.490E-02 
609.31* 46.30 7.548E-01 7.234E-02 

1120.29 15.10 
1764.49 15.80 

0.771 338.32* 11.40 8.215E-01 1.436E-01 
583.14* 30.25 5.294E-01 7.824E-02 
911.07* 27.70 2.617E-01 9.344E-02 
969.11 16.60 

0.771 338.32* 11.40 8.215E-01 1.436E-01 
583.14* 30.25 5.294E-01 7.824E-02 
911.07* 27.70 2.617E-01 9.344E-02 
969.11 16.60 

0.771 338.32* 11.40 8.215E-01 1.436E-01 
583.14* 30.25 5.294E-01 7.824E-02 
911.07* 27.70 2.617E-01 9.344E-02 
969.11 16.60 

0.553 143.76 10.50 
163.35 4.70 
185.72* 54.00 2.977E-01 4.599E-02 
205.31 4.70 

0.820 63.29* 3.80 4.171E+00 8.228E-01 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 



Nuclide Identification Report 	10-10-95 3:14:22 PM 	DP-r3 143 Li 

• ********** 

Peak Locate 
Peak Locate 
Peak Locate 

Performed on: 10-10-95 3:13:53 PM 
From Channel: 	50 
To Channel: 	4096 

UNIDENTIFIED PEAKS ********** 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.08 7.8431E-02 14.28 
m 3 77.36 1.1654E-01 12.91 

4 92.78 1.1456E-01 17.02 
6 238.80 1.1957E-01 15.16 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 

• 
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************************************************************************** 

II1 **
NUCLIDE MDA REPORT ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695349(1203) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 	Line MDA 	Nuclide MDA 
Name 	(key) 	(%) 	(pCi/GRAM) 	(pCi/GRAM) 

K-40 1460.81* 10.67 8.07E-01 8.07E-01 
Cs-137 661.65 89.98 8.86E-02 8.86E-02 
Ra-226 295.21* 19.20 2.55E-01 1.32E-01 

351.92* 37.60 1.42E-01 
609.31* 46.30 1.32E-01 

1120.29 15.10 8.58E-01 
1764.49 15.80 7.93E-01 

Ra -228 338.32* 11.40 3.73E-01 1.76E-01 
583.14* 30.25 1.76E-01 
911.07* 27.70 2.82E-01 
969.11 16.60 7.40E-01 

Th-228 338.32* 11.40 3.73E-01 1.76E-01 
583.14* 30.25 1.76E-01 
911.07* 27.70 2.82E-01 

• 
969.11 16.60 7.40E-01 

Th-232 338.32* 11.40 3.73E-01 1.76E-01 
583.14* 30.25 1.76E-01 
911.07* 27.70 2.82E-01 
969.11 16.60 7.40E-01 

U-235 143.76 10.50 4.62E-01 8.34E-02 
163.35 4.70 9.39E-01 
185.72* 54.00 8.34E-02 
205.31 4.70 9.45E-01 

U-238 63.29* 3.80 2.02E+00 2.02E+00 
1001.03 0.84 1.05E+01 

Am-241 59.54 35.90 3.12E-01 3.12E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



************************************************************************* 
***** 	GAMMA SPECTRUM 	ANALYSIS -)  • •-***** 
************************************************************************* 

• ort Generated On 	 : 10-10-95 2:51:55 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695358(1202) 
: SL 
: 500 Mar Soil 

Peak Locate Threshold 	 3.00 
Peak Locate Range (in channels) 	50 - 4096 
Peak Area Range (in channels) 	• 
	

30 - 4096- 
Identification Energy Tolerance : 	1.500 key 

Sample Size 	 6.500E+02 GRAM 

Sample Taken On 	 : 10-09-95 2:10:00 PM 
Acquisition Started 	 : 10-10-95 2:28:59 PM 

Live Time 
Real Time 

• 

1200.0 seconds 
1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 
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.......................................................................... 

PEAK 	ANALYSIS 	REPORT 	 ***** 
*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695358(1202) 
Peak Analysis Performed on: 10-10-95 2:51:32 PM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 126- 130 128.25 63.67 7.77E+01 0.00 1.36E+02 
M 	2 149- 158 151.31 75.08 1.53E+02 0.00 2.24E+02 
in 	3 149- 158 156.02 77.41 2.53E+02 0.00 1.92E+02 

4 371- 379 375.67 186.05 1.91E+02 0.00 1.80E+02 
5 419- 426 423.24 209.58 2.90E+01 0.00 1.38E+02 

M 	6 478- 492 482.28 238.78 5.31E+02 0.00 1.05E+02 
m 	7 478- 492 488.78 242.00 1.01E+02 0.00 8.57E+01 

8 591- 601 596.53 295.29 2.12E+02 0.00 8.53E+01 
9 678- 688 683.59 338.35 1.18E+02 0.00 7.43E+01 

10 706- 716 711.08 351.95 2.80E+02 0.00 8.25E+01 
11 930- 939 935.58 462.99 3.70E+01 0.00 4.00E+01 
12 1172- 1184 1178.94 583.36 1.48E+02 0.00 3.90E+01 
13 1225- 1236 1231.06 609.14 2.28E+02 0.00 2.85E+01 

411114 
15 

1835- 
1954- 

1847 
1963 

1841.64 
1958.01 

911.13 
968.69 

1.23E+02 
3.22E+01 

0.00 
0.00 

1.95E+01 
3.38E+01 

16 2258- 2272 2264.70 1120.39 5.81E+01 0.00 1.69E+01 
17 2945- 2961 2953.09 1460.87 4.58E+02 0.00 1.06E+01 
18 3558- 3576 3567.11 1764.58 5.10E+01 0.00 0.00E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



Ra-228 0.996 

Th-228 0.996 

Th-232 0.996 • 

	

U-235 	0.549 

	

U-238 	0.820 

Nuclide Identification Report 	10-10-95 2:51:57 PM 	page 

************************************************************************* 
-*** NUCLIDE IDENTIFICATION REPORT ***** 

11Ir ********************************************************************** 
Sample Identification: 11695358(1202) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
	

Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 	1.000 
Ra-226 	0.999 

1460.81* 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 

	

10.67 	1.675E+01 	9.910E-01 

	

19.20 	1.268E+00 	1.299E-01 

	

37.60 	9.839E-01 	8.155E-02 

	

46.30 	1.042E+00 	8.483E-02 

	

15.10 	1.277E+00 	2.303E-01 

	

15.80 	1.415E+00 	2.137E-01 

	

11.40 	1.334E+00 	1.975E-01 

	

30.25 	9.882E-01 	1.116E-01 

	

27.70 	1.276E+00 	1.408E-01 

	

16.60 	5.846E-01 	1.892E-01 

	

11.40 	1.334E+00 	1.975E-01 

	

30.25 	9.882E-01 	1.116E-01 

	

27.70 	1.276E+00 	1.408E-01 

	

16.60 	5.846E-01 	1.892E-01 

	

11.40 	1.334E+00 	1.975E-01 

	

30.25 	9.882E-01 	1.116E-01 

	

27.70 	1.276E+00 	1.408E-01 

	

16.60 	5.846E-01 	1.892E-01 
10.50 
4.70 

	

54.00 	2.749E-01 	4.771E-02 
4.70 

	

3.80 	2.934E+00 	8.046E-01 
0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 
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********** UNIDENTIFIED PEAKS 
	********** • Peak Locate Performed on: 10-10-95 2:51:22 PM 

Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.08 1.2713E-01 9.77 
m 3 77.41 2.0930E-01 9.08 

5 209.58 2.4167E-02 60.22 
M 6 238.78 4.3392E-01 6.63 
in 7 242.00 8.3781E-02 18.73 

11 462.9'9 3.0833E-02 30.46 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 

ID*** NUCLIDE MDA REPORT ***** ************************************************************************ 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695358(1202) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 
1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

8.70E-01 
9.11E-02 
2.97E-01 
1.75E-01 
1.42E-01 
5.63E-01 
1.96E-01 
5.26E-01 
2.49E-01 
2.73E-01 
5.69E-01 
5.26E-01 
2.49E-01 
2.73E-01 
5.69E-01 
5.26E-01 
2.49E-01 
2.73E-01 
5.69E-01 
5.32E-01 
1.15E+00 
1.05E-01 
1.11E+00 
2.30E+00 
1.33E+01 
3.15E-01 

8.70E-01 
9.11E-02 
1.42E-01 

2.49E-01 

2.49E-01 

2.49E-01 

1.05E-01 

2.30E+00 

3.15E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



*********************************************************************+*** 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

Sort Generated On 	 : 10-11-95 9:29:13 AM 

• Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry  

: 500 Mar. Soil ST.LOUIS DOWNTOWN 

: 11695359(1208) 
:SL 
: 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	: 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 	 6.500E+02 GRAM 

Sample Taken On 	 : 10-10-95 2:45:00 PM 
Acquisition Started 	 : 10-11-95 9:08:21 AM 

Live Time 
Real Time 

• 

1200.0 seconds 
1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak ROI ROI 
No. start end 

1 
M 2 
in 3 

5 
6 
7 

M 8 
in 9 

10 
11 

126- 130 
149- 158 
149- 158 
180- 190 
371- 379 
419- 427 
478- 493 
478- 493 
540- 550 
592- 601 

12 	678- 688 
13 	706- 715 

, 	14 1172- 1184 

411115 1225- 1237 16 1603- 1610 
17 1834- 1848 
18 1953- 1964 
19 2259- 2269 
20 2945- 2960 
21 3562- 3574 

Peak Analysis Report 	 10-11-95 9:29:14 AM 
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.......................................................................... 

Ille"  PEAK ANALYSIS REPORT ***** *********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695359(1208) 
Peak Analysis Performed on: 10-11-95 9:28:49 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

128.07 63.58 4.75E+01 0.00 1.53E+02 
151.33 75.09 1.40E+02 0.00 2.00E+02 
156.06 77.43 2.28E+02 0.00 1.72E+02 
187.26 92.86 1.30E+02 0.00 4.80E+02 
375.89 186.16 1.79E+02 0.00 1.77E+02 
423.06 209.49 4.93E+01 0.00 1.51E+02 
482.25 238.77 6.24E+02 0.00 1.16E+02 
488.83 242.02 9.02E+01 0.00 1.01E+02 
545.84 270.22 5.68E+01 0.00 1.07E+02 
596.66 295.35 1.71E+02 0.00 1.06E+02 
683.61 338.36 1.64E+02 0.00 7.70E+01 
711.19 352.00 2.89E+02 0.00 8.25E+01 

1178.64 583.21 1.48E+02 0.00 3.74E+01 
1231.59 609.40 2.42E+02 0.00 3.58E+01 
1606.76 794.96 2.20E+01 0.00 1.40E+01 
1841.86 911.24 1.35E+02 0.00 3.56E+01 
1957.95 968.66 4.90E+01 0.00 5.40E+01 
2265.09 1120.58 3.64E+01 0.00 2.06E+01 
2953.33 1460.99 4.58E+02 0.00 6.00E+00 
3568.83 1765.43 3.55E+01 0.00 6.50E+00 

One or more peaks were dropped due to multiplet de-convolution. 
M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 



10-11-95 9:29:14 AM Nuclide Identification Report _ , PageT !•3 

************************************************************************* 

111(**NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695359(1208) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
Name 	Confidence 

Energy 	Yield 
(key) 	(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 	0.998 1460.81* 	10.67 1.674E+01 9.799E-01 
Ra-226 	0.991 295.21* 	19.20 1.023E+00 1.266E-01 

351.92* 	37.60 1.016E+00 8.171E-02 
609.31* 	46.30 1.110E+00 9.005E-02 
1120.29* 	15.10 7.992E-01 2.045E-01 
1764.49* 	15.80 9.726E-01 2.119E-01 

Ra-228 	0.996 338.32* 	11.40 1.858E+00 2.166E-01 
583.14* 	30.25 9.854E-01 1.106E-01 
911.07* 	27.70 1.410E+00 1.644E-01 
969.11* 	16.60 8.882E-01 2.470E-01 

Th-228 	0.996 338.32* 	11.40 1.858E+00 2.166E-01 
583.14* 	30.25 9.854E-01 1.106E-01 
911.07* 	27.70 1.410E+00 1.644E-01 
969.11* 	16.60 8.882E-01 2.470E-01 

Th-232 	0.996 338.32* 	11.40 1.858E+00 2.166E-01 
583.14* 	30.25 9.854E-01 1.106E-01 
911.07* 	27.70 1.410E+00 1.644E-01 
969.11* 	16.60 8.882E-01 2.470E-01 

U-235 	0.545 143.76 	10.50 
163.35 	4.70 
185.72* 	54.00 2.572E-01 4.600E-02 
205.31 	4.70 

U-238 	0.823 63.29* 	3.80 1.622E+00 7.673E-01 
1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 

• 



Nuclide Identification Report 
	

10-11-95 9:29:14 AM 	_Page 4 

********** 	UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-11-95 9:28:38 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
No. 	(key) 

Peak Size in 
Counts per Second 

Peak CPS 
% Uncertainty 

M 2 75.09 1.1647E-01 11.95 
m 3 77.43 1.8850E-01 10.39 

5 92.86 8.9355E-02 33.25 
7 209.49 4.1042E-02 39.04 

M 8 238.77 5.1104E-01 5.97 
m 9 242.02 7.5204E-02 17.53 

10 270.22 4.7292E-02 31.10 
16 794.96 1.8333E-02 32.14 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 



Nuclide MDA Report 	 10-11-95 9:29:18 AM - 	- Page 5 

************************************************************************** 

4111: **  
NUCLIDE MDA REPORT ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695359(1208) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Am-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

7.05E-01 
9.82E-02 
3.21E-01 
1.70E-01 
1.61E-01 
5.65E-01 
4.84E-01 
5.35E-01 
2.44E-01 
3.75E-01 
7.42E-01 
5.35E-01 
2.44E-01 
3.75E-01 
7.42E-01 
5.35E-01 
2.44E-01 
3.75E-01 
7.42E-01 
5.40E-01 
1.06E+00 
1.04E-01 
1.16E+00 
2.43E+00 
1.34E+01 
3.52E-01 

7.05E-01 
9.82E-02 
1.61E-01 

2.44E-01 

2.44E-01 

2.44E-01 

1.04E-01 

2.43E+00 

3.52E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



**************************************************************47********** 
***** 	GAMMA SPECTRUM 	ANALYSIS 	 ***** 
************************************************************************* 

sport Generated On 	 : 10-11-95 9:03:20 AN 

Sample Title 	 : 500 Mar. Soil ST.LOUIS DOWNTOWN 
Spectrum Description 
Sample Identification 	 : 11695360(1207) 
Sample Type 	 : SL 
Sample Geometry 	S 	 : 500 Mar Soil 

Peak Locate Threshold 	 : 3.00 
Peak Locate Range (in channels) : 	50 - 4096 
Peak Area Range (in channels) 	30 - 4096 
Identification Energy Tolerance : 	1.500 keV 

Sample Size 
	 6.500E+02 GRAM 

Sample Taken On 	 : 10-10-95 3:00:00 PM 
Acquisition Started 	 : 10-11-95 8:42:30 AM 

Live Time 	 1200.0 seconds 
Real Time 	 • 
	

1200.4 seconds 

Energy Calibration Used Done On 
	: 9-29-95 

Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak Analysis Report 	 10-11-95 9:03:21 AM 
	

Patje 2 

************************************************************************** 

411r
*  PEAK ANALYSIS REPORT ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Identification: 11695360(1207) 
Peak Analysis Performed on: 10-11-95 9:02:57 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak 	ROI 	ROI 
No. start end 

Peak 
centroid 

Energy 
(key) 

Net Peak Net Area 
Area 	Uncert. 

Continuum 
Counts 

1 126- 130 128.00 63.55 1.05E+02 0.00 1.51E+02 
M 	2 149- 158 151.42 75.13 1.60E+02 0.00 1.97E+02 
m 	3 149- 158 155.93 77.36 2.77E+02 0.00 1.74E+02 
M 	4 180- 190 181.80 90.16 3.39E+01 0.00 2.89E+02 
in 	5 180- 190 187.33 92.90 3.13E+02 0.00 2.76E+02 

6 371- 379 375.44 185.94 2.94E+02 0.00 1.71E+02 
7 419- 426 422.75 209.34 7.90E+01 0.00 1.31E+02 

M 	8 478- 492 482.22 238.75 5.58E+02 0.00 9.13E+01 
in 	9 478- 492 488.71 241.96 1.08E+02 0.00 8.22E+01 

10 541- 551 546.18 270.39 1.00E+02 0.00 9.08E+01 
11 591- 601 596.48 295.26 2.33E+02 0.00 9.21E+01 
12 678- 687 683.52 338.32 8.97E+01 0.00 7.63E+01 
13 706- 716 711.08 351.95 3.32E+02 0.00 6.19E+01 

411114 15 
1173- 
1225- 

1184 
1237 

1178.58 
1231.43 

583.18 
609.32 

1.70E+02 
2.50E+02 

0.00 
0.00 

3.15E+01 
4.22E+01 

16 1834- 1848 1841.88 911.26 1.13E+02 0.00 2.44E+01 
17 1954- 1964 1958.68 969.03 3.66E+01 0.00 4.54E+01 
18 2259- 2270 2264.57 1120.32 4.65E+01 0.00 2.55E+01 
19 2945- 2961 2953.46 1461.05 4.47E+02 0.00 4.25E+00 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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************************************************************************* 
--*** NUCLIDE IDENTIFICATION REPORT ***** 

0 *********************************************************************** 

Sample Identification: 11695360(1207) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 
Name 	Confidence 

Energy 	Yield 
(key) 	(%) 

Activity 
(pCi/GRAM) 

Activity 
Uncertainty 

K-40 	0.996 1460.81* 	10.67 1.632E+01 9.608E-01 
Ra-226 	0.925 295.21* 	19.20 1.394E+00 1.366E-01 

351.92* 	37.60 1.171E+00 8.342E-02 
609.31* 	46.30 1.145E+00 9.322E-02 

1120.29* 	15.10 1.021E+00 2.328E-01 
1764.49 	15.80 

Ra-228 	0.999 338.32* 	11.40 1.017E+00 1.851E-01 
583.14* 	30.25 1.135E+00 1.123E-01 
911.07* 	27.70 1.173E+00 1.437E-01 
969.11* 	16.60 6.640E-01 2.186E-01 

Th-228 	0.999 338.32* 	11.40 1.017E+00 1.851E-01 
583.14* 	30.25 1.135E+00 1.123E-01 
911.07* 	27.70 1.173E+00 1.437E-01 
969.11* 	16.60 6.640E-01 2.186E-01 

Th-232 	0.999 338.32* 	11.40 1.017E+00 1.851E-01 
583.14* 	30.25 1.135E+00 1.123E-01 
911.07* 	27.70 1.173E+00 1.437E-01 
969.11* 	16.60 6.640E-01 2.186E-01 

U-235 	0.552 143.76 	10.50 
163.35 	4.70 
185.72* 	54.00 4.332E-01 6.195E-02 
205.31 	4.70 

U-238 	0.824 63.29* 	3.80 4.155E+00 9.115E-01 
1001.03 	0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 	1.500 
Nuclide confidence index threshold = 	0.30 
Errors quoted at 	1.000 sigma 

• 

• 



1.  

Nuclide Identification Report 	10-11-95 9:03:22 AM 	--Page •4 

• ********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-11-95 9:02:47 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

M 2 75.13 1.3321E-01 8.46 
m 3 77.36 2.2905E-01 8.06 
M 4 90.16 2.8222E-02 35.34 
m 5 92.90 2.4165E-01 12.64 

7 209.34 6.5833E-02 23.37 
M 8 238.75 4.5614E-01 6.40 
m 9 241.96 9.0103E-02 19.14 

10 270.39 8.3542E-02 17.73 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 
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************************************************************************** 

illt
, ***  NUCLIDE MDA REPORT ***** 

*********************************************************************** 

Detector Name: DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695360(1207) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

Nuclide 	Energy 	Yield 
	

Line MDA 
	

Nuclide MDA 
Name 	(key) 	(%) 
	

(pCi/GRAM) 
	

(pCi/GRAM) 

• 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

1460.81* 
661.65 
295.21* 
351.92* 
609.31* 

1120.29* 
1764.49 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
338.32* 
583.14* 
911.07* 
969.11* 
143.76 
163.35 
185.72* 
205.31 
63.29* 

1001.03 
59.54  

10.67 
89.98 
19.20 
37.60 
46.30 
15.10 
15.80 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
11.40 
30.25 
27.70 
16.60 
10.50 
4.70 

54.00 
4.70 
3.80 
0.84 

35.90 

6.44E-01 
1.03E-01 
3.08E-01 
1.53E-01 
1.74E-01 
6.36E-01 
1.04E+00 
5.19E-01 
2.22E-01 
3.15E-01 
6.68E-01 
5.19E-01 
2.22E-01 
3.15E-01 
6.68E-01 
5.19E-01 
2.22E-01 
3.15E-01 
6.68E-01 
5.79E-01 
1.22E+00 
1.02E-01 
1.17E+00 
2.42E+00 
1.43E+01 
3.66E-01 

6.44E-01 
1.03E-01 
1.53E-01 

2.22E-01 

2.22E-01 

2.22E-01 

1.02E-01 

2.42E+00 

3.66E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 



**********;*************************************************************** 
***** 	GAMMA SPECTRUM 	ANALYSIS  

- 	- 	• ************************************************************************* 

Illioort Generated On 

Sample Title 
Spectrum Description 

: 

: 
: 

10-11-95 	8:41:51 AM 

500 Mar. Soil 	ST.LOUIS DOWNTOWN 

Sample Identification : 11695361(1206) 
Sample Type : SL 
Sample Geometry : 500 Mar Soil 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 50 - 	4096 
Peak Area Range (in channels) 30 - 	4096 
Identification Energy Tolerance : 1.500 key 

Sample Size 6.500E+02 GRAM 

Sample Taken On : 10-10-95 	3:50:00 PM 
Acquisition Started : 10-11-95 	8:19:55 AM 

Live Time 1200.0 seconds 
Real Time 1200.4 seconds 

Energy Calibration Used Done On 	: 9-29-95 
Efficiency Calibration Used Done On 	: 9-08-95 

• 



Peak Analysis Report 	 10-11-95 8:41:52 AM 	 rP 

************************************************************************** •***  PEAK ANALYSIS REPORT ***** ************************************************************************ 

Detector Name: DET01 
Sample Identification: 11695361(1206) 
Peak Analysis Performed on: 10-11-95 8:41:28 AM 

Peak Analysis From Channel: 	30 
Peak Analysis To Channel: 	4096 

Peak ROI ROI 	Peak 	Energy Net Peak Net Area Continuum 
No. start end centroid 	(key) 
	

Area 	Uncert. 	Counts 

1 	126- 130 
2 	153- 159 
3 	184- 190 
4 	371- 379 

M 	5 	473- 493 
in 	6 	473- 493 
m 	7 	473- 493 

8 	591- 601 
9 	679- 688 

10 	706- 716 
11 1022- 1049 
12 1172- 1182 
13 1225- 1237 
14 1465- 1474 
15 1834- 1848 
16 1954- 1964 
17 2256- 2270 
18 2945- 2959 
19 3559- 3575 

128.22 
156.00 
187.51 
375.39 
477.10 
482.20 
488.85 
596.66 
683.45 
711.03 

1031.99 
1178.50 
1231.36 
1470.09 
1841.95 
1958.52 
2264.08 
2953.34 
3568.42  

63.66 
77.40 
92.98 

185.91 
236.22 
238.74 
242.03 
295.35 
338.28 
351.93 
510.67 
583.14 
609.29 
727.36 
911.29 
968.95 
1120.08 
1461.00 
1765.22  

1.33E+02 
7.05E+01 
3.39E+02 
3.24E+02 
6.42E+01 
4.24E+02 
9.29E+01 
2.02E+02 
1.18E+02 
3.63E+02 
9.20E+01 
1.22E+02 
2.28E+02 
2.72E+01 
8.61E+01 
3.81E+01 
4.84E+01 
3.76E+02 
2.63E+01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.58E+02 
3.95E+02 
3.09E+02 
1.76E+02 
9.93E+01 
9.60E+01 
9.16E+01 
8.66E+01 
7.25E+01 
5.64E+01 
7.70E+01 
2.89E+01 
3.09E+01 
2.38E+01 
1.69E+01 
3.99E+01 
3.56E+01 
7.50E+00 
1.27E+01 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 0.000 sigma 

• 
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110**NUCLIDE IDENTIFICATION REPORT ***** ********************************************************************** 

Sample Identification: 11695361(1206) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

IDENTIFIED NUCLIDES 

Nuclide 	Id 	Energy Yield 	Activity 	Activity 
Name 	Confidence (key) 	(%) 	(pCi/GRAM) 	Uncertainty 

K-40 
Ra-226 

Ra-228 

Th-228 

Ah Th-232 

IV 
U-235 

U-238 

0.997 1460.81* 10.67 1.368E+01 8.661E-01 
0.995 295.21* 19.20 1.212E+00 1.284E-01 

351.92* 37.60 1.279E+00 8.574E-02 
609.31* 46.30 1.045E+00 8.618E-02 

1120.29* 15.10 1.062E+00 2.717E-01 
1764.49* 15.80 7.081E-01 2.347E-01 

0.999 338.32* 11.40 1.342E+00 1.934E-01 
583.14* 30.25 8.115E-01 9.703E-02 
911.07* 27.70 8.971E-01 1.229E-01 
969.11* 16.60 6.912E-01 2.097E-01 

0.999 338.32* 11.40 1.342E+00 1.934E-01 
583.14* 30.25 8.115E-01 9.703E-02 
911.07* 27.70 8.971E-01 1.229E-01 
969.11* 16.60 6.912E-01 2.097E-01 

0.999 338.32* 11.40 1.342E+00 1.934E-01 
583.14* 30.25 8.115E-01 9.703E-02  
911.07* 27.70 8.971E-01 1.229E-01 
969.11* 16.60 6.912E-01 2.097E-01 

0.553 143.76 10.50 
163.35 4.70 
185.72* 54.00 4.800E-01 6.674E-02 
205.31 4.70 

0.820 63.29* 3.80 5.336E+00 1.002E+00 
1001.03 0.84 

* = Energy line found in the spectrum. 
Energy tolerance used was 1.500 
Nuclide confidence index threshold = 0.30 
Errors quoted at 1.000 sigma 

• 
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********** UNIDENTIFIED PEAKS 
	********** 

Peak Locate Performed on: 10-11-95 8:41:18 AM 
Peak Locate From Channel: 	50 
Peak Locate To Channel: 	4096 

Peak Energy 
	

Peak Size in 
	

Peak CPS 
No. 	(key) 
	

Counts per Second % Uncertainty 

2 77.40 5.7053E-02 41.64 
3 92.98 2.6352E-01 9.59 

M 5 236.22 5.3521E-02 22.79 
in 6 238.74 3.4457E-01 8.58 
in 7 242.03 7.7421E-02 17.91 

11 510.67 6.0339E-02 28.99 
14 727.36 2.2708E-02 32.96 

M = First peak in a multiplet region 
in = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

• 



Nuclide MDA Report 	 10-11-95 8:41:57 AM P#ge. 
/ 

4111: ** 	
NUCLIDE MDA REPORT 	 ***** 

*********************************************************************** 

Detector Name: 	DET01 
Sample Geometry: 	500 Mar Soil 
Sample Identification: 11695361(1206) 
Nuclide Library Used: C:\GENIEPC\CAMFILES\FUSRAP.NLB  

• 

Nuclide 
Name 

K-40 
Cs-137 
Ra-226 

Ra -228 

Th-228 

Th-232 

U-235 

U-238 

Ain-241 

Energy 	Yield 
(key) 	(%) 

	

1460.81* 	10.67 

	

661.65 	89.98 

	

295.21* 	19.20 

	

351.92* 	37.60 

	

609.31* 	46.30 

	

1120.29* 	15.10 

	

1764.49* 	15.80 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

338.32* 	11.40 

	

583.14* 	30.25 

	

911.07* 	27.70 

	

969.11* 	16.60 

	

143.76 	10.50 

	

163.35 	4.70 

	

185.72* 	54.00 

	

205.31 	4.70 

	

63.29* 	3.80 

	

1001.03 	0.84 

	

59.54 	35.90  

Line MDA 
(pCi/GRAM) 

7.48E-01 
9.27E-02 
2.99E-01 
1.47E-01 
1.51E-01 
7.91E-01 
6.83E-01 
5.07E-01 
2.09E-01 
2.67E-01 
6.30E-01 
5.07E-01 
2.09E-01 
2.67E-01 
6.30E-01 
5.07E-01 
2.09E-01 
2.67E-01 
6.30E-01 
5.67E-01 
1.17E+00 
1.04E-01 
1.17E+00 
2.46E+00 
1.19E+01 
3.63E-01 

Nuclide MDA 
(pCi/GRAM) 

7.48E-01 
9.27E-02 
1.47E-01 

2.09E-01 

2.09E-01 

2.09E-01 

1.04E-01 

2.46E+00 

3.63E-01 

+ = Nuclide identified during the nuclide identification 
* = Energy line found in the spectrum 
> = MDA value not calculated 
@ = Half-life too short to be able to perform the decay correction 

• 
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Attachment 1 Revision 2 
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Cal. Due:  130' 5 
P/C 

Serial No.: 	C5013 

Site: 	')L')3 

Date: 

0 22374
F°m3B.3

r  TMA/Eberline 
GAMMA EXPOSURE RATE SURVEY 
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Surveyed By:  By: 

Survey No.: 
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E  
7)35 rz.-15 

N) 	t 15 

(050 
655 
1257 

t0(5 E - 5 2. (31.6  
- 15o 

NO, E 6. Lig 
O.? N/O :i E G5 

S 15 	S_S 

Ns5 
a. (,425 

N  721 L- 

7/ 

/0 .() 

N CS E 15.  

INSTRUMENT AND DETECTOR 
Scaler Model: 	Ni (A (/1t1 	cpm/pR/hr Calibration Factor: 

Detector Model: 

Serial No.: 

Cal. Due: 

Serial No.: 

Cal. Due: 

Count Time: Nir  

Grid Poi Integration 

Background Off-Site: 

• 	et .3 
	

pR/hr (PIC) 	cpm (Instrument + Detector) 
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D -2237FGrm3" TMA/Eberline 
GAMMA EXPOSURE RATE SURVEY 
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P/C 
Serial No.: 	r.B0 7.1 Cal. Due:  reti 349 5 

Acpm/pR/hr Calibration Factor: 

Detector Model: 

Serial No.: 

Cal. Due: 

INSTRUMENT AND DETECTOR 
Scaler Model: 	NS 

Serial No.: 

Cal. Due: 

Count Time: 

e • pR/hr (PIC) cpm (Instrument + Detector) 	"if 4 

Procedure 38.3 Attachment 1 	 Revision 2 
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TMA/Eberline 
GAMMA EXPOSURE RATE SURVEY 

• 
Site:  SC. DS 	 Location: 	 io  

Date:  /0 / 17  195 	 Surveyed By: 
	

R. POLL; 7F42 / S. 3 ecvne.s 

Survey No.: 

Cal. Due: 	/6 / /94. 

kl € • 442 Skis /2S-S-/i2. 
P/C 

Serial No.: 	teo75 

INSTRUMENT AND DETECTOR 

	

Scaler Model: 	 Ar 

Serial No.: 

Cal. Due: 

	

Count Time: 	 No,  

	

Calibration Factor: 	, 	cpm/pR/hr 

	

Detector Model: 	  

Serial No.: 

Cal. Due: • 

Integrations :::. 

2. 

2 

2. 

CaSci  
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.10,3 
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Calibration Factor: 	1.3 	 cpm/pR/hr 
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Cal. Due: 
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Count Time: 
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GAMMA EXPOSURE RATE SURVEY 

	
3 — 2 32 2 8 

Location: 	P)3,..+ 1  

Surveyed By: 	F N). 	€) 

Survey No.: 

P!C 

Serial No.: 	C7 3 Cal. Due:  

    

Site: 
	

SLD5  

Date: 
	

9:21-c:15 

NSTRUMENT AND DETECTOR 
Scaler Model: 

	

Calibration Factor: 	A;i1.1 	cpm/pFt/hr 

	

Detector Model: 	  

Serial No.: 

Serial No.: 

Cal. Due: 

Count Time: 

 

 

   

 

Cal. Due: 

 

Background Off—Site: 

	

9. 3 	pRIhr (PIC) 	cpm (Instrument + Detector) 	A /,4 • 
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Survey No.: 

'IC 
Serial No.: 	C373 
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Serial No.: 
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i 
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