From: I

Subject: RE: Request for RIR spectral data re.abandoned drum 01, sample ID DRUM1-2451 (UNCLASSIFIED)
Date: Wednesday, June 15, 2011 3:26:48 PM

attachments: [

Classification: UNCLASSIFIED
Caveats: NONE

Sample number DRUM1-2451 011119 (Lab ID 52355001 and formerly named UNKNOWN1-2451) was
residue collected on 11/19/2001 from a deteriorated drum. This sample was analyzed by gamma
spectroscopy for several radionuclides, including Americium-241 (resulting in an Am-241 detection of
9.88 pCi/g). The raw data for this sample is found in sample delivery group S-4-22. Attached is the
associated raw data for the Am-241.

In regard to the plutonium results associated with drum 01, in July 2003 (after review of the initial
2001 results from the drum 01), additional sampling of the drum residue (see sample number RS-
DRUMO01-3368 in the database) for plutonium and strontium was conducted. Neither plutonium, nor
strontium was detected in the drum residue. The deteriorated drum was subsequently disposed of at
Waste Control Specialists in Andrews, Texas.

We are continuing to look at Building 409 drain lines leaving the building; however, after reviewing the
geophysical report, there is not enough resolution to distinguish whether this line still exists or not.

Sent: Wednesday, June 15, 2011 10:23 AM

Subject: Request for RIR spectral data re.abandoned drum 01, sample ID DRUM1-2451

I would like to make a second request for data. At the June 2, 2011 conference call, | requested the
spectral data for a specific abandoned drum, sample DRUM1-2451 and was told that the data would be
sent to me. However, | have not yet received the spectral data.

The drum contained high levels of uranium and, according to the published analytical data ( RIR Table
4-3, Dec 2007) americium-241.) Please confirm whether any further review of the spectra was carried
out to confirm or discredit the americium-241 detection. Given the USACE use of americium-241 as an
indicator of other transuranics, was any subsequent analysis for plutonium carried out on this specific
drum sample?

Thank you,

Classification: UNCLASSIFIED
Caveats: NONE
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GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis
Company : Maxim Technologies, INC.
Address : 1908 Innerbelt Bus. Center Dr.
St. Louis, Missouri 63114--5700
Report Date:  December 19, 2001
Contact: |G
Project: Niagara Falls Storage Site Page 1 of 2
Client Sample ID: UNKNOWN1-2451 Project: MAXT00199
Sample ID: 52355001 ClientID: MAXTO001
Matrix: Solid
Collect Date: 19-NOV-01
Receive Date: 20.NOV-01
Collector: Client
Moisture: 16%
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Rad Alpha Spec
Alphaspec Th, Solid
Thorium-228 0.380 +/-0.202 0.0712 1.00 pCi/g JLE  12/09/01 1307 123183 1
Thorium-230 12.8 +-2.57 0.204 1.00 pCi/g
Thorium-232 0.186 +-0.136 0.0697 1.00 pCilg
Alphaspec U, Solid
Uranium-233/234 7960 +/-2160 209 1.00 pCi/g ILE 12/12/01 0917 123184 2
Uranium-235/236 425 +-132 13.7 1.00 pCirg
Uranium-238 . 8010 +-2180 7.76 1.00 pCi/g
Rad Gamma Spec
Gammaspec, Gamma, Solid (Standard List)
Actinium-227 U 0.00 +-1.48 1.69 0.500 pCi/g CRB 12/06/01 0209 121942 3
~——>-Americium-241 9.88 +/-1.30 0488 0.100 pCi/g
Cesium-137 u -0.0426  +/-0.0878 0.147 0.100 pCilg
Cobalt-60 U -0.0188  +/-0.0395 0.0649 0.100 pCi/g
Potassium-40 291 +/-0.784 0.572 pCi/g
Protactinium-231 U ain +-3.63 6.10 1.00 pCi/g
Radium-226 232 +/-0.383 0.260 0.100 pCvg
Radium-228 U 0.161 +-0.219 0.378 0.200 pCi/g
Thorium-228 U 0207  +-0.138 0.232 0.100 pCifg
Uranium-235 230 +-44.6 240 0.500 pCi/g
Uranjum-238 3380 +/-633 4.59 1.50 pCi/g
Rad Total U
KPA, Total U, Solid : :
Total Uranium 22000 +/-865 443 1.00 ug/g ATB1 12/14/01 1428 122462 4
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
SW846 3550B 3550B BNA Soil Prep-8270C Analysis Fed HDB 11/28/01 1104 122088
SW3846 35508 3550B Pesticide/PCB Prep Soil RDH 11/29/01 1539 122418
SW846 3050B 846 3050BS PREP AM 11/30/01 1245 122344
Ash Soil Prep Ash Soil Prep RAD A-021,A-021B,A-026 KM1 11/27/01 1625 122446
Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 KM1 11/26/01 0919 121894 -
SW846 7471A EPA 7471 A Mercury Prep Soil ARD 12/08/01 1130 122822
SW846 3050B ICP-MS 3050BS PREP AMM 12/07/01 1530 124727

P O Box 30712 = Charleston, SC 29417 * 2040 Savage Road = 29407
(843) 556-8171 » Fax (843) 766-1178

a Printed on recycled puper.
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VAX/VMS Nuclide Identification Report Generated 6-DEC-2001 10:17:05.13

hkkkkhhhhhkhhhhhhhkkhhdkkkhkhhkhhhrkhkhhhhkkRhkhhkhhxkhkhkhkhhkhdhhkhhhdhhkhhhhhkhhhkhrhohhhkhhrkhkrkk

* GENERAL ENG. LABS, Inc. *
* 2040 Savage Road *
* Charlestdn, SC 29414 *
I E XS E X R R A S SRS RS R E TR R R RS SRS ER AR R R RRR R AR SSR R R R SRR dhkhkhkhkhkrhkbhkrhkhrthkkkkkk
Configuration : DKA300: [CANBERRA.GAMMA . ARCHIVE.GAMMA&52355001.CNF; 1
Sample date : OV-2001 08:05:00 Acquisition date : DEC-2001 02:09:18.
Sample ID : G52355001 Sample quantity : 56280E+02 GRAM
Detector name : MA13 Detector geometry: AN
Elapsed live time: 0 08:00:00.00 Elapsed real time: 0 (8:07:29.60 1.5%
Energy tolerance : 2.00000 KEV Analyst Initials ?Rﬁg
Abundance limit : 75400000 Sensitivity 00000
Batch ID : 1942 Detector SN#
Matrix Spike DPM : LCS DFM
********************************************************************************
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 32.33% 2377 116181 0.90 66.98 65 6 8.25E-02 25.4
2 0 36.90 7920 125183 1.43 76.13 73 6 2.23E-02 78.6
3 0 49.75% 7715 191542 0.87 101.81 99 5 2.68E-01 9.4
4 0 53.33%* 49178 367161 0.95 108.97 107 7 1.71E+00 2.3
->5 8 59.80%* 46073 629152 2.01~- 121.90 114 20 1.60E+00 3.8 2.16E+02
6 8 61.57* 47280 415063 1.38 125.43 114 20 1.64E+00 3.0
7 8 - 63.40* 1681639 298792 0.97¢ 129.09 114 20 5.84E+01 0.1
8 10 70.41 45801 539133 2.50 143.11 139 22 1.33E+00 3.3 9.54E+01
9 10 73.30%* 42042 680406 1.90 148.88 139 22 1.46E+00 4.2
10 10 76.48% 19256 773040 2.04 155.24 139 22 6.6%9E-01 9.9
11 10 82,32%* 65735 591146 2.58 166.92 162 13 2.28E+00 2.4 2,06E+02
12 10 84.30*% 186878 389505 1.03 170.86 162 13 6.4%9E+00 0.6
13 3 90.08* 113533 452293 1.10 182.43 178 18 3.94E+00 1.1 6.57E+02
14 3 92.70* 3024636 386028 1.15 187.66 178 18 1.05E+02 0.1
15 3 94.66* 263670 319118 1.16 191.57 178 18 9.16E+00 0.7
16 O 98.60* 445179 316094 1.11 199.46 196 9 1.55E+01 0.3
17 10 102.43 14574 88514 1.21 207.10 205 31 4.32E-01 2.9 2.37E+02
18 10 105.58 65683 395845 2.25 213.40 205 31 1.95E+00 2.2
19 10 109.30 108135 296785 1.78 220.84 205 31 3.21E+400 1.2
20 10 111.27* 152506 181526 1.21 224.77 205 31 5.30E+00 0.6
21 10 112.90* 188268 174345 1.22 228.03 205 31 6.54E+00 0.5
22 10 114.73%* 63666 189588 1.27 231.69 205 31 2.21E+00 1.5
23 0 121.06%* 18499 168727 1.13 244.33 241 8 6.42E-01 4.2
24 O 125.36 1778 141338 1.20 252.93 250 7 5.32E-02 37.9
25 0 131.42 12871 133108 1.01 265.04 262 7 3.86E-01 5.2
26 0 135.42 659 111229 0.87 273.05 271 6 1.98E-02 8s6.2
27 3 141.00%* 7080 104750 1.26 284.18 281 15 2.46E-01 7.8 4.33E+00
28 3 143.90* 269013 99046 1.05~ 289.99 281 15 $.34E+00 0.3
29 0 152.76 2267 91752 0.95 307.70 306 6 6.85E-02 22.8
30 O 163.49* 125650 149681 1.10 329.14 324 11 4.36E+00 0.7
31 1 182.87 10661 97583 1.30 367.87 364 23 3,25E-01 5.3 1.73E+01
32 1 185.87* 1346576 67565 1.10 373.86 364 23 4.68E+01 0.1
33 0 195.04 14310 69594 1.12 392.21 388 9 4.38E-01 3.7
34 2 202.29 22210 57316 1.25 406.69 402 17 6.81E-01 2.1 3.30E+0Q0
35 2 205.47*% 113953 47274 1.11 413.05 402 17 3.96E+00 0.5
36 0 209.49 415 32350 1.06 421.08 419 5 1.27E-02 69.3
37 0O 215.25% 563 35962 0.93 432.589 431 6 1.96E-02 56.9
38 0 218.45 1037 40693 '1.91 438.99 436 7 3.19E-02 34.4
o\
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‘Peak Search Report (continued)

Sample ID

Pk It

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
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G52355001
Energy Area
221.64 2466
227.14 6111
241.93%* 1306
249.41 967
258.41 27970
272.31% 944
275,.63%* 1354
279.19 2976
291.27%* 1537
295.17%* 5049
299.52 455
330.62 907
346,21* 613
352.15%* 6455
369.64 800
372.03 269
388.12 1877
401.88% 448
451.04 427
459.01 489
468.60 957
472.61% 276
475.83 362
500.07 545
506.90 567
544.38 879
566.03 797
569.62%* 3488
609.69% 4134
617.56 293
647 .19% 109
654.99 334
666.79 259
691.84 1961
699.64%* 1315
702.66 1075
706.26 889
733.77 1751
740.65 1897
743 .34% 15110
755.36% 323
766.90%* 57222
782.41 1616
786.81 8848
796.43 1192
806.27%* 1105
819.73 590
825.29 1215
832.03 938
852.19 1095%
866.08 281
876.61 660
881.07 3243
883.85 2961

Bkgnd

39691

42897
29635
32189
45884
26925
26691
28598
36136
29414
247707
20628
17061
21149
13656
17620
18542
13403
12290
11558
14249
9584
11480
11867
9220
13164
12192
12505
10682
6637
7495
9615
8629
11817
8004
8000
7169
10878
8504
10160
6753
14716
10159
10171
10845
7924
6493
8348
7132
6063
4663
5628
4897
5053

Acquisition date

FWHM Channel

NHENOP R WHRPNENERRPRERERPRENRPORPHFRRENRFFEFNORWREPRRREBE PSR R RE R R R e

.23
.71
.15
.05
.24
.47
.36
.29
.78
.78
.83
.85
.32
.36
.45
.41
.28
.16
.33
.23
.21
.07
.88
.47
.79
.21
.16
.47
.58
.73
.40
.95
.85
.70
.06
.26
.22
.47
.99
.68
.31
.67
.17
.77
.90
.55
.82
.02
.86
.70
.15
.26
.88
.00

445.
456.
485.
500,
518.
546.
553.
560.
.52
592.
601.
663.
694,
706.
741.
745 .
778.
805.
903.
919.
938.
946.
.34
1001.
1015,
1090.
1133.
1140.
1220.
1236.
1295.
1311.
.89

584

953

1334

1384.
1400.
1406.
1413.
1468.
.46

1482

1487.
1511.
1534.
1565.
1574.
1593,
.56
1640.
1651.
1665.
1705.
1733.
1754.
.00

1613

1763

1768.

37
35
91
86
85
62
27
36

31
00
16
30
17
12
20
06
56
79
72
88
90

76
41
31
57
74
80
52
72
31

94
52
56
75
72

83
86
91
90
68
90

46
57
04
31
06
10

55

Left

442
453
484
498
514
544
551
557
578
578
599
660
692
702
739
744
774
803
902
917
935
945
951
998
1013
1086
1129
1129
1217
1234
1294
1307
1332
1378
1396
1396
1411
1464
1478
1478
1509
1528
1560
1560
1588
1608
1636
1646
1660
1700
1729
1748
1748
1748

Pw

)

B

=
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Ctsg/Sec

.59E-02
.88E-01
.54E-02
.00E-02
.68E-01
.28E-02
.70E-02
.27E-02
.34E-02
.75E-01
.42E-02
.85E-02
.13E-02
.24E-01
.53E-02
.50E-03
.95E-02
.56E-02
.37E-02
.56E-02
.07E-02
.58E-03
.16E-02
.75E-02
.82E-02
.84E-02
.58E-02
.21E-01
.44E-01
.54E-03

.09E-02
,45E-03
L42E-02
.57E-02
.52E-02
.81E-02
.75E-02
.23E-02
.25E-01
.12E-02
.99E+00
.32E-02
.92E-01
.93E-02
.84E-02
.95E-02
.02E-02
.10E-02
.63E-02
.30E-03
.19E-02
.08E-01
.82E-02

Page : 2
6-DEC-2001 02:09:18

3Err

14.
6.
22.
32.
1.
30.
21.
10.
25,
6.
63.
29.
37.
4.
24.
90.
13.
45,
45,
38.
23.
59.
51.
36.
28,
24,
26.
6.
5.
45.
.79E-03136.
54.
64 .
11.
12.
15.
16.
12,
9.
1.
44,
0.
12,
2.
18.
i5.
26,
16.
18.
la.
45.
23.
4.
5.
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Fic

4.85E+00

3.11B+00

1.03E+00

2.24E+00

3.32E+400

2.75E+00
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" 93 2 888.01 1347 5198 2.12 1776.87 1748 135 4.47E-02 12.2
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‘Peak Search Report (continued)

Sample ID G52355001
Pk It Energy Area
94 O 899.35 508
95 5 922.41 1804
96 5 926.56 4470
97 ¢ 935.02 291
98 2 942 .54 434
99 2 946.67 4921

100 O 981.20 457

101 O 984.58 203

102 1 995.90%* 602

103 1 1001.68* 125264

104 0 1025.93 79

105 0 1045.27 268

106 0 1061.78 340

107 0O 1084.16* 285

108 3 1121.13* 991

109 3 1125.87 733

110 0 1142.22 91

111 0 1194.47%* 1774

112 0 1207.58%* 73

113 0 1237.95 977

114 0 1257.19%* 34

115 0 1353.35 189

116 0 1378.82%* 199

117 0 1394.08 482

118 0 1409.07 120

119 0 1414.95%* 317

120 0 1435.01 1116

121 0 1l4s1.60%* 571

122 0 1511.24* 1546

123 0 1528.53%* 264

124 1 1549.67 205

125 1 1554.86 749

126 2 1592.49 156

127 2 1595.04 318

128 0 1661.95* 32

129 0 1669.37 148

130 0 1686.71 83

131 0 1694.87%* 151

132 0 1719.31 53

133 0 1730.56* 145

134 0 1738.75 2056

135 2 1761.28 167

136 2 1766,23%* 1338

137 O 1779.62 27

138 0 1810.12%* 377

139 0 1820.64 107

140 0 1832.44 1628

141 7 1848.60* 143

142 7 1854.00%* 22

143 4 1864.87 134

144 4 1868.75 933

145 4 1876.36 862

l46 0 1894.40* 167

147 © 1912.16 541

Bkgnd

3674
3676
5197
2698
4236
3680
3777
2364
3930
3297
1666
1862
2452
2097
1729
2120
1256
1686
683
1523
5989
9203
565
1019
453
941
818
764
926
517
422
563
171
401
207
294
266
223
116
188
361
187
204
166
158
93
117
48
20
64
78
78
150
112

FWHM

NMNNWOCOWRPWNREFNMEBOMNOH AR RHWONREFOMNMHOMDOMNWOWNNWOHRRPONRRDDWODIONERERESRPONERELDR DN N &

.28
.84
.98
.32
.31
.98
.14
.24
.14
.01
.12
.76
.96
.95
.50
.71
.66
.06
.55
.69
.19
.74
.32
.20
.38
.89
.58
.25
.47
.45
.51
.24
.87
.49
.86
.51
.75
.61
.50
.98
.31
.89
.84
.86
.65
.61
.47
.25
.82
.58
.91
.41
.24
.50

Acquigition date

Channel

1799.
1845.
1853.
1870.
1885.
1894.
1963,
1969.
1992,
2003.
2052.
2091.
.00
2168.
.54
.01

2124

2242
2252

2284,
2389.
2415,
2475.
2514.
2706.
2757.
2787.
.66
2829,
2869,
2922,
3021.
3056.
3098.
3108.
3183.
3189,
3322.
3337.
3372.
3388.
3437.
3459,
3476.
3521.
3530.
3557.
3618.
3639.
3663.
36095.
3706.
3727.
3735,
3750.
3786.
.25

2817

3822

53
60
87
78
80
05
04
79
39
94
38
02

71

67
04
23
90
32
38
25
72

411
47
56
71
22
46
82
95
04
66
49
10
39
20
66
02
00
89
62
52
53
08
35
15
84
59
77
80

Left

1795
1839
1839
1867
1879
1879
1957
1968
1983
1983
2049
2087
2117
2164
2236
2236
2281
2381
2411
2465
2511
2699
2752
2778
2814
2822
2862
2914
3011
3050
3093
3093
3181
3181
3319
3331
3366
3381
3433
3454
3467
3513
3513
3555
3608
3633
3652
3688
3688
3721
3721
3721
3775
3812

Pw

9
23
23

8
22
22
12

8
29
29

8

9
14
13
25
25
10
16

7
17

7
15
11
19

9
21
17
183
22
14
23
23
15
15
10
14
15
13
10
13
22
29
29
24
24
15
24
23
23
46
46
46
23
23
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Page

3

6-DEC-2001 02:09:18

Cts/Sec %Err

.69E-02
.00E-02
.49E-01
.67E-03
.44E-02
.64E-~01
.53E-02
.78E-03
.09E-02
.35E+00
.65E-03
.97E-03
.14E-02
.91E-03
.44E-02
.46E-02
.07E-03
.16E-02
.55E-03
.30E-02

.43E-03
.91E-023
.64E-02
.08E-03
.10E-02
.80E-02
.98E-02
.37E-02
.18E-03
.01E-03
.56E-02
.36E-03
.09E-02
.11E-03
.09E-03
.84E-03
.23E-03
.84E-03
.02E-03
.09E-02
.75E-03
.65E-02

.31E-02
.70E-03
.63E-02
.98E-03
.78E-04
.63E-03
.23E-02
.98E-02
.79E-03
.87E-02

22.
7.
4,

32.

33.
2.

27.

43.

22,
0.

91.

30.

31.

34.
9.

15.

74.
5.

64.
9.

.18E-03129,

35,

25,

16.

33.

26.
6.

12.
5.

20.

21.
7.

14,

14,

B87.

26.

44 .

23.

40.

22,
3.

20.
3.

.15E-04129.

10.

22,
3.

14.

61.

l6.
3,
4.

21.
6.

ONWOUANHFOOUUVOEUNOWRFURFRFOODAOAVOIUIOANOANLNONNOFOAROUTWIOD OWER OO MK U

Fit

.12E+00

.89E+00

.70E+01

.33E+00

.55E+00

.68E-01

.06E+00

.61E-01

.68E+00
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148 0 1927.47 35 41 1.31 3852.82 3849 10 1.23E-03 37.6
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‘Peak Search Report (continued) Page : 4
Sample ID : G52355001 Acquisition date : 6-DEC-2001 02:09:18
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

149 0 1938B.37%* 281 59 3.21 3874.59 3864 24 9.76E-03 9.7
150 0 1958.91 25 47 8.43 3915.59 3904 21 8.63E-04 72.0
151 0 1995.37 51 66 6.04 3988.39 3973 34 1.76E-03 51.9

Flag: "*" = Peak area was modified by background subtraction
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VAX/VMS Nuclide Identification Report Generated

A A SRR AR EE RS RS SRS R R R X R R AR R R R R R R XS R R R R AR R SRR E AR S AR FE YRR

* Environmental Physics, Inc. *
* 2040 Ssavage Road *
* Charleston, SC 29414 *
X R RS R R RS LR AL R SRS EEE SRS ERR R R RN R Rl RE SRR RRREERRER AR RS SRRl RSE R R RSN ]
* *
* DETECTOR DATA *
* *
* Configuration : SYS$SYSROOT: [ALPHA.ARCHIVE.GAMMA]G52355001 *
* Acquisition date : 6-DEC-2001 02:09:18 Detector SN# : 37-TN11260 *
* Detector ID : GAMMA13 Sensitivity : 3.000 *
* Geometry : CAN Energy tolerance: 2.000 *
* Elapsed live time: 0 08:00:00.00 Abundance limit : 75.000 *
* Elapsed real time: 0 08:07:29.60 Half life ratio : 8.000 *
hkkhkhhdhhhkhdhkhkrRhkhkkkhrhkhhhhhhkhkrhdhrhhdhhrdhkbhhkhddhdhhdhkhrdbrorrhhbhkrhhrhkthhrrhdhdhhkhi
* *
* SAMPLE DATA *
* *
* Sample date : 19-NOV-2001 08:05:00 Nuclide Library : EPI *
* Sample ID : G52355001 Analyst initials: *
* Batch Number : 121942 Sample Quantity : 1.5628E+02 GRAM  *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
2 R R R R R R R R RS R R R A R R R R SRR RS AR SRS SRR R AR R AR R R RS RSt E Sl
* *
* QC DATA *
* *
* CALIB. DATE/TIME : 19-FEB-2001 10:32:11 MS Isotope : TOPLOADER *
* MSD DPM i 978.900 MSD Isotope : TOPLOADER *
* LCS DPM : 0.000 LCS Isotope : TOPLOADER *
* LCSD DPM : 0.000 LCSD Isotope : TOPLOADER *
LR R R X R R AR SRS S EEAA SRR R RS SRR R RS R RS RR R R E R R R RS R R RS ERRRERERSEREESS]

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity Act error MDA

Nuclide (pCi/GRAM ) (pCi/GRAM )

BE-7 9.070E-01 9.368E-01 1.319E+00 0.000E+00
K-40 2.908E+00 7.844E-01 5.721E-01 0.000E+0Q0Q
SC-46 5.605E-01 1.486E-01 1.208E-01 0.000E+00
CO-57 1.762E+00 2.867E-01 1.594E-01 0.000E+00
NB~-95 2.5192E+01 3.027E+00 1.987E-01 0.000E+00
MO-99 5.422E+01 1,.065E+01 1.125E+01 0.000E+00
TE-125M 3.784E+03 4 ,862E+02 6.191E+01 0.000E+00
1-126 4.493E-01 5.815E-01 7.729E-01 0.000E+00
CE-141 6.438E+01 7.939E+00 3.667E-01 0.000E+00
CE-144 5.562E-01 9.644E-01 1.255E+00 0.000E+00
PM-147 3.652E+06 5.940E+05 3.292E+05 0.000E+00
EU-152 3.723E-01 2.824E-01 3.755E-01 0.000E+00
GDh-153 1.175E+02 1.232E+01 5.784E-01 0.000E+00
T™M-171 -1.171E+03 1.380E+02 1.126E+02 0.000E+00
HG-203 6.723E-01 1.630E-01 1.594E-01 0.000E+00
BI-207 1.916E-01 1.238E-01 1.104E-01 0.000E+00
BI-211 8.123E+00 1.146E+00 7.614E-01 0.000E+00
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BI-214
PB-214
RN-219
RA-224
RA-226
TH-229
TH-230
PA-231
PA-234

PA-234M

TH-234
U-234
U-235
U-238
N, AM-241
CM-247
CF-249

UOFRFOWNWWUMEREWNWNREDNDN

.324E+Q0
.826E+00
.252E+00
.115E+00
.324E+00
.308E+01
.324E+00
L.711E+00
.567E+01
.943E+03
.380E+03
.725E+00
.304E+02
.380E+03
.880E+00
.121E-01
.018E-01

HERAOAOARNAWWWDRWRHDW

.830E-01
.251E-01
.161E+00
.909E+00
.830E-01
.527E+00
.830E-01
.626E+00
.214E+00
.899E+02
.329E+02
.951E-01
.456E+01
.329E+02
.304E+00
.030E-01
.475E-01

---- Non-Identified Nuclides ----

NA-22
NA-24
V-48
CR-51
MN-54
CO-56
MN-56
CO-58
FE-59
CO-60
ZN-65
SE-75
KR-85
SR-85
Y-88
¥Y-91
NB-94
NB-95M
ZR-95
TC-98M
RU-103
RH-106
RU-106

AG-108M

CD-109

AG-110M

SN-113
CDh-115
SN-115

SN-117M
TE-123M

SB-124
SB-125
SB-126
SN-126
SB-127

Nuclide

Key-Line
Activity

{

ORHPRRO-

| 1 | B
W W =W

|
MNMOWOPRUVNNONE O O

LI
N

1 |
(SR I o8

(pCi/GRAM

.245E-02
.000E+00
.672E-01
.674E-02
.123E-01
.206E-01
.000E+00
.659E-01
.292E-01
.880E-02
.420E-02
.572E~02
.540E+00
.3278-02
.000E+00C
.427E-02
.000E+00
.807E+00
.206E-01
.000E+00
.755E-03
.090E-01
.746E-02
.462E-02
.000E+00
.449E-02
.284E-02
.991E+01
.761E+01
.056E-01
.494E-02
.829E-02
.879E-01
.182E-01
.803E+00
.655E-01

BOWNOOUH ISP OWII9HFUNPPEOORPR QYU OREPEHRWHWOUOMN®R®D®E U

K.L. Act error
Ided

.184E-02
.042E+06
.448E-01
.984E-01
.545E-02
.267BE-02
.848E+40
.925E-02
.106E-01
.950E-02
.115E-01
.068E-01
.576E+01
.233E-02
.623E-02
.144E-02
.042E-01
.074E+00
.960E-01
.530E+19
.111E-01
.506E-01
.483E-01
.276E-02
.632E+400
.410E-02
.094E-01
.512E+01
.368E+00
.939E-01
.288E-02
.840E-02
.054E-01
.781E-01
.351E-01
.437E+00

PR ARNO® DN RPN N

JUAWRPRWERENRHUREPHPEOWRPROFENRPREROARRORMENDO-N

.599E-01
.649E-01
.563E+00
.644E+00
.599E-01
.336E+00
.599E-01
.097E+00
.405E-01
.136E+01
.591E+00
.035E-01
.398E+00
.591E+00
.882E-01
.390E-01
.521E-01

MDA
(pCi/GRAM

.045E-02
.000E+00
.287E-01
.508E+00
.298E-01
,394E-01
.000E+00
.510E-01
.818E-01
.490E-02
.645E-01
.807E-01
,720E+01
L421E-01
.848E-02
.566E-01
.379E-01
.047E+01
.032E-01
.000E+0Q0
.688E-01
.266E+00
.266E+00
.278E-01
.666E+00
.387E-01
.714E-01
.772E+01
.020E+01
.451E-01
.652E-01
.502E-01
.601E-01
.248E-01
.604E-01
L,434E+00

leReleRoBolNeNoloRolalNeNololoRol ool

[eNoRoNoNoNoRNoNoRoNoNoRoholeolaoBoRoloNoloNoloRoBololoRoleclololoNolaleRalo]

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

)

.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+0QO0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0QO
.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

NOT

IDENT.

SHORT HLIF
FAIL ABUN

NOT
NOT

IDENT.
IDENT.

FAIL ABUN
SHORT HLIF

NOT
NOT
NOT
NOT

IDENT.
IDENT.
IDENT.
IDENT.

FAIL ABUN

NOT
NOT

IDENT.
IDENT.

FAIL ABUN

NOT

IDENT.

FAIL ABUN

NOT

IDENT.

FAIL ABUN
SHORT HLIF
FAIL ABUN

NOT
NOT
NOT
NOT

IDENT.
IDENT,
IDENT.
IDENT.

FAIL ABUN

NOT
NOT
NOT
NOT
NOT

IDENT.
IDENT.
IDENT.
IDENT.
IDENT,

FAIL ABUN

NOT

IDENT.

FAIL ABUN
FAIL ABUN
FAIL ABUN
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I-131 -7.462E-02 2.954E-01 5.256E-01 0.000E+00 NOT IDENT.
I-132 0.000E+00 3.434E+41 0.000E+00 0.000E+00 SHORT HLIF
TE-132 0.000E+00 5.300E+00 4 .432E+00 0.000E+00 FAIL ABUN
BA-133 -4.492E-02 1.040E-01 1.633E-01 0.000E+00 FAIL ABUN
I-133 0.000E+00 5.960E+04 0.000E+0Q0 0.000E+00 SHORT HLIF
CS-134 -1.584E-01 7.754E-02 1,.255E-01 0.000E+00 FAIL ABUN
CSs-135 9.340E-02 3.618E-01 6.181E-01 0.000E+00 NOT IDENT.
I-135 0.000E+00 5.204E+17 0.000E+00 0.000E+00 SHORT HLIF
CS-136 0.000E+0Q 1.796E-01 2.705E-01 0.000E+0Q¢ FAIL ABUN
BA-137M -4.016E-02 8.306E-02 1.388E-01 0.000E+00 NOT IDENT.
Cs-137 -4 .256E-02 8.781E-02 1.467E-01 0.000E+00 NOT IDENT.
CE-139 0.000E+00 1.336E-01 1.735E-01 0.000E+00 NOT IDENT.
BA-140 -7.784E-01 7.427E-01 1.183E+00 0.000E+00 FAIL ABUN
LA-140 0.000E+00 6.588E+01 0.000E+00 0.000E+00 SHORT HLIF
CE-143 0.000E+00 2,405E+03 0.000E+0Q0 0.000E+00 SHORT HLIF
PM-144 1.204E-01 1.262E-01 1.335E-01 0.000E+00 FAIL ABUN
PR-144 0.000E+00 1.049E+41 0.000E+00 0.000E+00 SHORT HLIF
PM-146 1.484E-01 1.133E-01 1.739E-01 0.000E+00 NOT IDENT.
ND-147 -2.938E-01 1.526E+00 2.619E+00 0.000E+00 FAIL ABUN
PM-149 -7.027E+01 3.710E+02 6.285E+02 0.000E+00 NOT IDENT.
EU-154 3.475E-02 1.168E-01 1.966E-01 0.000E+00 FAIL ABUN
EU-155 0.000E+0Q0 3.050E+00 8.035E-01 0.000E+00 FAIL ABUN
HF-181 -4.644E-02 1.012E-01 1.749E-01 0.000E+00 FAIL ABUN
TA-182 2.308E-01 1.824E-01 3.118E-01 0.000E+00 FAIL ABUN
IR-192 8.033E-03 8.172E-02 1.374E-01 0.000E+00 FAIL ABUN
TL-208 6.142E-02 8.534E-02 1.455E-01 0.000E+00 FAIL ABUN
BI-210 -2.118E+00 2.036E+00 3.561E+00 0.000E+00 NOT IDENT.
PB-210 -2.118E+00 2.036E+00 3.561E+0Q0 0.000E+00 NOT IDENT.
PB-211 5.693E-01 2.272E+00 3.499E+00 0.000E+00 FAIL ABRUN
BI-212 1.378E-01 6.885E-01 1.146E+00 0.000E+00 NOT IDENT,
PB-212 -2.076E-01 1.376E-01 2.316E-01 0.000E+00 FAIL ABUN
RA-223 -4,602E-01 1.504E+00 2.513E+00 0.000E+00 FAIL ABUN
AC-227 0.000E+00 1.478E+00 1.694E+00 0.000E+00 FAIL ABUN
TH-227 0.000E+00 1.548E+00 1.668E+00 0.000E+00 FAIL ABUN
AC-228 1.609E-01 2.189E-01 3.784E-01 0.000E+00 FAIL ABUN
RA-228 1.609E-01 2.189E-01 3.784E-01 0.000E+00 FAIL ABUN
TH-228 -2.067E-01 1.376E-01 2.316E-01 0.000E+00 FAIL ABUN
TH-231 -3.793E-01 4.820E-01 7.252E-01 0.000E+00 FAIL ABUN
TH-232 -2.030E-01 1.353E-01 2.277E-01 0.000E+00 NOT IDENT.
PA-233 -1.808E-01 1.513E-01 2.505E-01 0.000E+00 FAIL ABUN
NP-237 -1.822E-01 1.213E+00 1.637E+00 0.000E+00 FAIL ABUN
NP-239 0.000E+0Q0 9.796E-01 1.232E+00 0.000E+00 FAIL ABUN
CF-251 5.507E-01 4.078E-01 7.160E-01 0.000E+00 FAIL ABUN
ANH-511 9.786E-02 6.927E-02 1.1921E-01 0.000E+00 NOT IDENT.
TB 0.000E+00 6.808E-01 5.801E-01 0.000E+00 FAIL ABUN
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VAX/VMS Nuclide Identification Report Generated 6-DEC-2001 10:17:14.77

KEE KA TR IR IR R AR TR T LRI R TN IR ARNIXR R AR TARN TR AN AR AN ARk kb kA kA bk kb kb hkdhkkhhkkhhhk

* GENERAL ENG. LARS, Inc. *
* 2040 Savage Road *
* Charleston, SC 29414 *
(A A XA SR AR AL SRS AR SR RS SRR SRR R SRR R SRS R EE R R R R A R R R F R R R PR R R E R R EEE R EEE T EREEEEEEE R E X
* *

DETECTOR DATA

Configuration : DKA300: [CANBERRA,GAMMA.ARCHIVE.GAMMA]G52355001.CNF;1
Acquisition date : 6-DEC-2001 02:09:18. Detector SN# : 37-TN11260A
Detector ID : GAMMA13 Sensitivity : 3.00000
Geometry : CAN Energy tolerance: 2.00000
Elapsed live tlme 0 08:00:00.00 Abundance limit : 75.00000
Elapsed real time: 0 08:07:29.60 Half life ratio : 8.00000

222X RS R R R R A X R E R L R R R R R R R S R R R E R R RS AR AR R R R R R RS R T AR RS R AR RS RS XS RREE R L R LR R

SAMPLE DATA

Sample date : 19-NOV-2001 08:05:00 Nuclide Library : EPI
Sample ID : 652355001 Analyst initials:

Batch Number 1 121942 Sample Quantity : 1.56280E+02 GRAM
khkkhkRkdkhhkhkdhkhkhkrthhhhhhrhkhkrdhktrthkdohhdrhhkhrhhkrrhhkhohrdhkhhrhhkrhkhkhrhkhkdrdhhhhkhkrdhkrkhkhdtkhd
QC DATA
CALIB. DATE/TIME : 19-FEB-2001 10:32:11.8MS Isotope : TOPLOADER

MSD DPM : MSD Isotope
LCS DPM : LCS Isotope

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

* % K % % ok oF % F N ok % % ok Ok % % * N % F* F %

khkkkdehkhkhkrhkhkdhkhhrkhrkdhkddhhhrhhhhdhhhhkhdhhrhkhdhdrhhhhkhhbhhohrdbhokrehdbhdhrddhhkhrdhdtad

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
BE-7 9.070E-01 9.368E-01 1.268E+00 1.418E-01 0.715
K-40 2.908E+00 7.844E-01 5.671E-01 5.680E-02 5.128
SC-46 5.605E-01 1.486E-01 1.181E-01 1.238E-02 4.746
CO-57 1.762E+00 2.867E-01 1.478E-01 1.828E-02 11.916
NB-95 2.519E+01 3.027E+0Q0 1.934E-01 2.312E-02 130.254
MO-99 5.422E+01 1.065E+01 1.048E+01 1.260E+400 5.176
TE-125M 3.784E+03 4.862E+02 5.726E+01 7.236E+00 66.086
I-126 4,493E-01 5.815E-01 7.495E-01 9.391E-02 0.599
CE-141 6.438E+01 7.939E+00 3.416E-01 4.088E~02 188.450
CE-144 5.562E-01 S.644E-01 1.167E+00 2.071E-01 0.477
PM-147 3.652E+06 5.940E+05 3.053E+05 3.753E+04 11.960
EU-152 3,723E-01 2.824E-01 3.577E-01 3.976E-02 1.041
GD-153 1.175E+02 1.232E+01 5.334E-01 5.538E-02 220.290
T™-171 -1.171E+03 1.380E+02 1.029E+02 1.025E+01 -11.383
HG-203 6.723E-01 1.630E-01 1.510E-01 1.785E-02 4.452
BI-207 1.916E-01 1.238E-01 1.085E-01 1.134E-02 1.766
BI-211 8.123E+00 1.146E+00 7.257E-01 7.919E-02 11.193
BI-214 2.324E+00 3.830E-01 2.514E-01 3.307E-02 9.245
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‘Combined Activity-MDA Report (continued) Page : 2
Sample ID : G52355001 Acquisition date : 6-DEC-2001 02:09:18

---- Identified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
PB-214 2.826E+00 4.251E-01 2.525E-01 3.049E-02 11.193
RN-219 1.252E+400 1.161E+00 1.495E+00 2.335E-01 0.837
RA-224 4.115E+00 1.208E+00 2.495E+00 2.931E-01 1.649
RA-226 2.324E+00 3.830E-01 2.514E-01 3.307E-02 9.245
TH-229 3.308E+01 4.527E+00 2.192E+400 2.533E-01 15.093
TH-230 2.324E+00 3.830E-01 2.514E-01 3.307E-02 9.245
PA-231 3.711E+00 3.626E+00 5.779E+00 9.853E-01 0.642
PA-234 1.567E+01 3.214E+00 8.230E-01 1.618E-01 19.043
PA-234M 5.943E+03 6.899E+02 1.114E+01 1.292E+00 533,358
TH-234 3.380E+03 6.329E+02 4,.190E+00 7.844E-01 806.810
U-234 3.725E+00 6.951E-01 4.777E-01 6.245E-02 7.7797
U-235 2.304E+02 4.456E+01 2.233E+400 4.316E-01 103.195
U-238 3.380E+03 6.329E+02 4.190E+00 7.844E-01 806.810

-241 9.880E+00 1.304E+00 4 .448E-01 4.776E-02 22.212

CM-247 1.121E-01 1.030E-01 1.330E-01 1.279E-02 0.843
CF-2495 5.018E-01 1.475E-01 1.453E-01 1.392E-02 3.453
---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA erroxr Act /MDA
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
NA-22 1.245E-02 4 .184E-02 6.956E-02 6.947E-03 0.179
V-48 1.672E-01 + 1.448E-01 2,.242E-01 2.346E-02 0.746
CR-51 1.674E-02 8.984E-01 1.434E+00 1.650E-01 0.012
MN-54 1.123E-01 8.545E-02 1.266E-01 1.422E-02 0.887
CO-56 -1.206E-01 8.267E-02 1.361E-01 1.508E-02 -0.886
CO-58 -3.659E-01 9.925E-02 1.473E-01 1.697E-02 -2.485
FE-59 -1.292E-01 1.108E-01 1.788E-01 1.966E-02 -0.722
CO-60 -1.880E-02 3.950E-02 6.416E-02 6.256E-03 -0.293
ZN-65 3.420E-02 1.115E-01 1.618E-01 1.682E-02 0.211
SE-75 -9.572E-02 1.068E-01 1.710E-01 2.007E-02 -0.560
KR-85 2.540E+00 1.576E+01 2.619E+01 2.903E+00 0.097
SR-85 1.327E-02 8.233E-02 1.368E-01 1.516E-02 0.097
Y-88 4.075E-01 5.623E-02 8.828E-02 8.184E-03 4.616
Y-91 4.427E-02 9.144E-02 1.512E-01 1.749E-02 0.293
NB-94 3.171E-01 + 1.042E-01 1.339E-01 1.658E-02 2.368
NB-95M -1.807E+0Q0 6.074E+00 9.873E+00 1.386E+00 -0.183
ZR-95 2.206E-01 + 1.960E-01 2.,951E-01 3.737E-02 0.748
RU-103 -2.755E-03 1.111E-01 1.624E-01 2.540E-02 -0.017
RH-106 -2.090E-01 7.506E-01 1.225E+00 1.495E-01 -0.171
RU-106 5.746E-02 7.483E-01 1.226E+00 1.950E-01 0.047
AG-108M 4.462E-02 7.276E-02 1.225E-01 1.269E-02 0.364
CD-105 1.456E+01 3.632E+00 5.212E+00 5.080E-01 2.793
AG-110M 3.449E-02 9.410E-02 1.344E-01 1.706E-02 0.257
SN-113 8.284E-02 1.084E-01 1.638E-01 1.590E-02 0.506
CD-115 2.991E+01 4.512E+01 7.489E+01 8.420E+00 0.399
SN-115 -1.761E+01 7.368E+00 9.987E+00 1.040E+00 -1.763
SN-117M -1.056E-01 1.939E-01 3.222E-01 3.711E-02 -0.328
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‘Combined Activity-MDA Report (continued)
Sample ID : G52355001

---- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error
Nuclide (pCi/GRAM) Ided
TE-123M -5.494E-02 9.288E-02
SB-124 6.929E-02 8.840E-02
SB-125 2.879E-01 2.054E-01
8SB-126 -2.182E-01 3.781E-01
SN-126 -7.803E+00 8.351E-01
SB-127 6.655E-01 4.437E+00
I-131 -7.462E-02 2,954E-01
TE-132 1.354E+01 5.300E+400
BA-133 -4 ,492E-02 1.040E-01
CS-134 -1.584E-01 7.754E-02
CS-135 9.340E-02 3.618E-01
C8-136 2.,957E-01 1.796E-01
BA-137M -4 .016E-02 8.306E-02
Cs-137 -4 .256E-02 8.781E-02
CE-139 7.148E-01 1.336E-01
BA-140 -7.784E-01 7.427E-01
PM-144 1.204E-01 1.262E-01
PM-146 1.484E-01 1.133E-01
ND-147 -2.938E-01 1.526E+00
PM-149 -7.027E+01 3.710E+02
EU-154 3.475E-02 1.168E-01
EU-155 2.558E+01 + 3.050E+00
HF-181 " -4.644E-02 1.012E-01
TA-182 2.308E-01 1.824E-01
IrR-192 8.033E-03 8.172E-02
TL-208 6.142E-02 8.534E-02
BI1-210 -2.118E+00 2.036E+00
PB-210 -2.118E+00 2.036E+00
PB-211 5.693E-01 2.272E+00
BI-212 1.378E-01 6.885E-01
PB-212 -2.076E-01 1.376E-01
RA-223 -4 . 602E-01 1.504E+00
AC-227 5.825E+00 1.478E+00
TH-227 5.733E+400 1.548E+00
AC-228 1.609E-01 2.18%9E-01
RA-228 1.609E-01 2.189E-01
TH-228 -2.067E-01 1.376E-01
TH-231 -3.793E-01 4,820E-01
TH-232 -2.030E-01 1.353E-01
PA-233 -1.808E-01 1.513E-01
Np-237 -1.822E-01 1.213E+00
NP-239 5.440E+00 9.796E-01
CF-251 5.507E-01 4.078E-01
ANH-511 9.786E-02 6.927E-02
TB 4 .808E+00 + 6.808E-01

Acquisition date

MDA

(pCi/GRAM)

VMHEFAFRBPOMNANWUHFEFNODHWWWRERFRFOHEYSRPUONPRPRRERRRPRENMURRLBUAJUIOWS =

.542E-01
.453E-01
.451E-01
.072E-01
.155E-01
.214E+00
.014E-01
.176E+00
.557E-01
.213E-01
.849E-01
.657E-01
.345E-01
.422E-01
.622E-01
.140E+00
L.297E-01
.668E-01
.524E+00
.958E+02
.941E-01
.425E-01
.6B1E-01
.078E-01
.306E-01
.406E-01
.225E+00
.225E+00
.347E+00
.114E+00
.188E-01
.390E+00
.602E+00
.576E+00
.701E-01
.701E-01
.185E-01
.B64E-01
.148E-01
.380E-01
.505E+00
.141E+00
.703E-01
.147E-01
.668E-01

MDA eryor

AR NP WNNONBRBRWNEOMHNMNWWRPRPRWHFRFONMFANRRWRRPENNIENMNNUURODWRR

.781E-02
.747E-02
.493E-02
.456E-02
.024E-02
.077E+00
.335E-02
.475E-01
.251E-02
.464E-02
.438E-02
.861E-02
.687E-02
.785E-02
.835E-02
.871E-01
.609E-02
.026E-02
.196E-01
.035E+02
.403E-02
.206E-02
.798E-02
.119E-02
.465E-02
.728E-02
.469E-01
.469E-01
.103E+00
.477E-01
.747B-02
.548E-01
.790E-01
.111E-01
.679E-02
.679E-02
.747E-02
.574E-02
.701E-02
.727E-02
.434E-01
.360E-01
.647E-02
.267E-02
.028E-02

Page
6-DEC-2001 02:09:18

3

Act /MDA

-0.
0
0.

-0.

-15.
0.

-0.
3

-0.

-1.

356

.477

834
359
139
092
149

.241

288
306

.160
.113
.298
.299
.407
.683
.929
.890
.116
.118
.179
.448
.276
.751
.062
.437
.657
.657
.170
.124
.950
.193
.637
.637
.435
.435
. 946
.553
. 945
.760Q
.121
.768
.822
. 853
.482
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VAX/VMS Nuclide Identification Report Generated

6-DEC-2001 10:17:07.23

dkkkhkkkkdhRkehkhkhkhhkhhhhhkhhhkhkhhkhkdhhkhhhkhhkhkhkhkkkhhkhkhkrhkhkrkrrhhhkhkhkhkhkhhkkrhdhkdkhhkkikrhrkhdtx

*
*
*

GENERAL ENG. LABS,

Inc.

2040 Savage Road

Charleston,

SC 29414

*
*)
*

kkdkkhkhhhkhhkkkikhkkhhhhhhhhhhhhkkhkhhhhkhhkkhhhhkhkhhkkhhhhhkhhkhhhkkhhkrhhkhhhkhkhkkhhkkrkhrkkhk

Configuration

Sample date

Sample ID G52355001
Detector name GAMMA1l3

Elapsed live time:
Energy tolerance
Abundance limit
Batch ID

Matrix Spike DPM

75.00000
121942

0 08:00:00.00
2.00000 KEV

Sample quantity
Detector geometry: CAN

Elapged real time:

Analyst Initials
Sensitivity
Detector SN#

LCS DPM

DKA300: [CANBERRA ,GAMMA .ARCHIVE.GAMMA] G52355001.CNF ;1
19-NOV-2001 08:05:00 Acquisition date : 6-DEC-2001 02:09:18,
1.56280E+02 GRAM

0 08:07:29.60

3.00000

1.

5%

R R R R R X T S R S R R R RS R R RS XS R R R R AL R RS SREES R A AR SRS R SRS R R R RS R R EERED NS

Nuclide Line Activity Report

Nuclide Type:

Nuclide Energy Area
BE-7 477.59 362
K-40 1460.81 571
8C-46 889.25 1347
1120.51 991

CO-57 122.06 18499
136.47 659

NB-95 765.79 57222
MO-99 140.51 7080
181.06 10661

739.58 1897

TE-125M 109.28 108135
I-126 388.63 1877
666 .33 259

753.82 323

TE-132 228.16 6111
CE-141 145.44 269013
CE-144 133.51 659
PM-147 121.30 18499
EU-152 121.78 18499
344 .31 613

963.37 ------

GD-153 69.67 45801
83.37 186878

97.43 445179

103.18 14574

TM-171 51.87 49178
59.40 46073

66.72 ~-----

HG-203 70.83 45801
72.87 42042

82.60 65735

279.20 2976

%Abn
10.42*
10.67%
99.98%*
99,99
85.51%*
10.47
99.,81%
82.70%*

6.20
12.80

0.28%
29.10
40,20%*

5.10
88.20%*
48.,40%
10.80%*

0.00%*
28.40
26.50%*
14 .40

2.57

0.22
31.30%*
22.20
.81
.21
.16*
.75
.00
.55
.30%*

WO OO0

DN NN NN NNNHWINOOO R NDNWAORPR UGPSR RERSND

SEff

.864E+00
.104E+00
.660E+00
.363E+00
.174E+400
.861E+00
.886E+00
.739E+00
.882E+00
.944E+400
.A423E+00
.404E+00
.132E+400
.911E+00
.126E+400
.676E+00
.861E+00
,174E+00
.174E+00
.739E+00
.548E+00
.914E+00
.843E+00
.629E+400
.559E+00
.616E+00
.800E+00
.896E+00
.914E+00
.216E+00
.864E+00
.422E+00

pCi/GRAM pCi/GRAM
7.283E-01 9.070E-01
2.908E+00 2.908E+00
4,.874E-01 5.605E-01
4,.366E-01 5.021E-01
1.811E+00 1.891E+400
5.506E-0Q1 5.7495-01
1.826E+01 2.551E+01
7.629E-01 5.422E+01
1.755E+01 1.248E+03
4 .578E+00 3,254E+02
3.091E+03 3.784E+03
1.138E+00 2.819E+00
1.814E-01 4 ,493E-01
1.991E+00 4 ,933E+00
8.116E-01 2.969E+01
4 _999E+01 7.172E+01
5.337E-01 5.562E-01
3.871E+06 3.919E+06
5.452E+00 5.465E+00
3.715E-01 3.723E-01
------ Line Not Found
1.352E+02 1.419E+02
6.504E+03 6.827E+03
1.119E+02 1.1785E+02
5.215E+00 5.475E+00
4, 793E+02 4 .874E+02
1.665E+03 1.693E+03
—————— Line Not Found
7.316E+01 9.409E+01
3.987E+01 5.127E+01
1.414E+0Q02 1.819E+02
5.227E-01 6.723E-01

Uncorrected Decay Cory

2-Sigma
3Error

103.
26.
26.
21.

.91

172.
12.
19.
22.
24,
12.
29,

129,
88.
21,

.02

.39

14

12
173

14,
15.
75.

28
97
51
66

94
01
64
42
99
85
39
42
78
98

20
70
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‘Nuclide Line Activity Report

Sample ID

Nuclide Type:

Nuclide
BI-207

BI-211
BI-214

PB-214

RN-219

RA-226

TH-229

TH-230

PA-231

PA-234

G52355001
Energy Area
569.67 3488
897.83 508
1063.62 340
1442.20 ------
1770.23 ------
351.07 €455
609.31 4134
768.36 57222
934.06 291
1120.29 991
1238.11 977
1377.67 199
1407.98 120
1509.23 ------
1729.59 145
1765.00 1338
1847.42 143
74 .81 42042
77.11 19256
87.30 ~------
241 .98 1306
295.21 5049
351.92 6455
271.23 944
401.81 448
295.21 5049
351.92 6455
609.31 4134
85.43 186878
88.47 113533
100.00 445179
193.63 14310
210.97 415
295,21 5049
351.92 6455
609.31 4134
283.67 ------
301.29 455
330.00 907
63.00 1681639
94.67 263670
98.44 445179
99.70 445179
111.00 152506
131.20 12871
152.70Q 2267
186.00 1346576
226.40 €111
227.20 6111

{(continued)

—

-

L20%

.50%*
.20
.20
.30%*
.50
.10
.40
.59%
.26
.20
.20
.30%
.60%*
.60
.30
.26
.70
.40
.80
.80
.40
.80
.00
.00
.60

UV AN NN NWE BNDWR IO I 030 WD WB WD d J-dJ0W0Ww e 00 W0 e R

Acquisition date

SEff

,449E+00
.642E+00
.426E+00
.116E+00
,604E-01
.688E+00
.307E+00
.886E+00
.588E+00
.363E+00
.257E+00
.155E+00
.136E+00
.078E+00
.757E-01
.619E-01
.322E-01
.916E+00
.906E+00
.807E+00
.908E+00
.240E+00
.688E+00
.506E+00
.307E+00
.240E+00
.688E+00
.307E+00
.843E+00
.769E+00
.629E+00
.658E+00
.409E+00
.240E+00
.688E+00
.307E+00
.370E+00
L192E+00
.880E+00
.861E+00
.697E+00
.629E+00
.629E+00
.382E+00
.948E+00
.487E+00
.826E+00
.126E+00
.126E+00

Uncorrected Decay Corr

pCi/GRAM pCi/GRAM
8.752E-01 8§.761E-01
1.265E+02 1.266E+02
1.914E-01 1.916E-01
------ Line Not Found
------ Line Not Found
8.123E+00 8.123E+00
2.324E+00 2.324E+00
3.616E+02 3.616E+02
3.423E+400 3.423E+00
2.891E+00 2.891E+00
7.852E+00 7.852E400
2.517E+00 2.517E+00
2.543E+00 2.543E+00
—————— Line Not Found
2.998E+00 2.998E+00
5.286E+00 5.286E+00
4.416E+00 4 .416E+00
5.136E+01 5.136E+01
1.393E+01 1.393E+01
------ Line Not Found
2.131E+00 2.131E+00
3.725E+00 3.725E+00
2.826E+00 2.826E+00
1.187E+00 1.187E+00
1.252E+00 1.252E+00
3.725E+00 3,.7285E+00
2.826E+00 2.826E+00
2.324E+00 2.324E+00
8.671E+01 8.671E+01
3,.238E+01 3.238E+01
2.826E+02 2.826E+02
3.308E+01 3.308E+01
1.412E+00 1.412E+00
3.725E+00 3,.725E+00
2.826E+00 2.826E+00
2.324E+00 2.324E+00
—————— Line Not Found
1.416E400 1.416E+00
1.079E+01 1.079E+01
3,940E+03 3.940E+403
1.310E+02 1.310E+02
1.379E+02 1.379E+02
7.300E+02 7.300E+402
1.051E+02 1.051E+02
5.453E+00 5.453E+00
3.086E400 3.086E+00
6.940E+03 6.940E+03
1.193E+401 1.193E+01
1.278E+01 1.278E+01

Page
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2

2-8igma
$Error

17
46

.14
.10
64.

62
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‘Nuclide Line Activity Report (continued)

Sample ID

Nuclide Type:
Nuclide

293

369.
568.

569

574.
699.
706.
733.
742.
796,
805.
819,
826.
831.
876.
880,
883.
899.
925,
926.
946.
949.
280.

1394
766
1001

PA-234M
TH-234

112
U-234

U-235
93

105,

143
163

185.
205.

63
99

U-238
NP-239

117.

209
228
277

334.

~>AM-241 59

63.
92.

67.
241.
295.
351,

89.

Energy
248.

90
.70
80
70
.50
00
00
10
00
81
30
80
60
30
60
40
51
24
00
00
50
00
00
50
.10
.40
.03
29
38
.81
67
98
21
92
95
.35
00
.76
.33
71
31
.29
.55
00
.75
.18
.60
31
.54

G52355001

57222
125264
1681639
3024636
188268

6455
113533
3024636
65683
269013
125650
1346576
113953
1681639
445179

%Abn

o
W RN B U N WWRDWE N WW RN

=N
N O

W R

(=

(8]
WU P ONPOMNIYIOOURWOO WU ®

L
DO W

w
n

.80
.00
.00
.00
.00
.00
.70
.20
.80
.40
.90
.40
.70
.10
.60
.10
.24
.00
.20
.00
.20
.00%*
.16
.00
.10
.21
.85%*
.80%*
.41
.24
.37
.49
.20%
.20
.70
.50
.10
.50%*
.70
.00
.00
.80%*
.70
.10%*
.24
.70
.10
.04
.90%

Acguisition date

$Eff
4,803E+00
4.240E+00
3.544E+00
.449E+00
.449E+00
.432E+00
.044E+00
.027E+00
.960E+00
.938E+00
.824E+00
.805E+00
.779E+00
. 7T69E+00
.756E+00
.679E+00
.671E+00
.667E+00
.642E+00
.600E+00
.600E+00
.571E+00
.568E+00
.524E+00
.145E+0Q0
.886E+00
,498E+00
.861E+00
.729E+00
.348E+00
.903E+00
.908E+0C0
.240E+00
.688E+00
.7T69E+00
.729E+400
.498E+00
.676E+00
.263E+00
.B26E+00
.476E+00
.861E+00
.629E+00
.262E+00
.409E+00
.126E+00
.422E+00
.845E+00
.800E+00

NWR VNGNS W R R JIdNNFRRRERREBRERPREREPEPRPRHEREREE RN DNDND

Page : 3

6-DEC-2001 02:09:18

Uncorrected Decay Corr 2-Sigma

pCi/GRAM pCi/GRAM $Brror
4.318E+00 4 ,318E+00 69.94
1.788E+01 1.788E+01 23.11
4 . 517E+00 4 .517E+00 53.88
2.851E+01 2.851E+01 17.14
7.775E+400 7.775E+00 17.14
—————— Line Not Found ------
8.222E+00 8.222E+00 32.67
8.232E+00 8.232E+00 56.30
6.095E+00 6.095E+00 33.97
1.951E+02 1.951E+02 67.83
1.006E+01 1.006E+01 46.90
1.081E+01 1.081E+01 44 .71
7.377E+00 7.377E+00 65.78
1.006E+01 1.006E+01 55.67
5.727E+00 5.727E+00 47.62
5.757E+00 5.757E+00 112.80
9.518E+00 9.518E+00 14.16
8.889E+00 8.889E+00 68.40
4,426E+00 4,426E+00 62.95
5.590E+01 5.590E+01 13.18
8.302E+00 8.302E+00 27.18
1.567E+01 1.567E+01 20.51
—————— Liine Not Found ------
3.605E+00 3.605E+00 56.62
8.161E+00 8.161E+00 73.28
8.678E+03 8.678E+03 77.13
5.943E+03 5.943E+03 11.61
3.380E+03 3,380E+03 18.72
4,344E+03 4 .344E+03 18.81
6.410E+03 6.410E+03 19.64
—————— Line Not Found ------
2.134E+00 2.134E+00 46.74
3.725E+00 3.725E+00 18.66
2.826E+00 2.826E+00 15.05
3.250E+02 3.250E+02 31.31
5.222E+03 5.222E+03 28.50
2.505E+02 2.505E+02 30,93
2.304E+02 2.304E+02 19.34
2.563E4+02 2.563E+02 20.52
2.570E+02 2.570E+02 11.50
2.499E+02 2.499E+02 19.80
3.380E+03 3,380E+03 18.72
2.384E+02 2.384E+02 10.48
------ Line Not Found ------
1.422E+00 1.422E+00 139.13
6.690E+00 6.690E+00 17.33
2.866E+00 2.866E+00 24.16
------ Line Not Found ------
9.880E+00 9,880E+00 13.20
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‘Nuclide Line Activity Report

Sample ID G52355001
Nuclide Type:
Nuclide Energy Area
CM-247 278.00 2976
287.40 ~-----
402.60 448
CF-249 252.85 ------
333,44 ------
387.95 1877
Nuclide Type: NATURAL
Nuclide Energy Area
RA-224 240.98 1306
Flag: "*" = Keyline

(continued)

%Abn

72.60%*

15.
66.

50
00*

$Abn
3,95%

W b Wb

Page : 4

Acquisition date 6-DEC-2001 02:09:18

Uncorrected Decay Corr 2-Sigma
$Eff pCi/GRAM pCi/GRAM $Error
.422E+00 1.188E+01 1.188E+01 24,16
.327E+00 ------ Line Not Found ------
.307E+00 1.121E-01 1.121E-01 91.89
.756E+00 ------ Line Not Found ------
.853E+00 ------ Line Not Found ------
.404E+00 5.017E-01 5.018E~-0C1 29.39

Uncorrected Decay Corr 2-Sigma
SEff pCi/GRAM pCi/GRAM $Error
.908E+00 4.046E+00 4.115E+00 46.40
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Summary of Nuclide Activity Page : 5
Sample ID : G52355001 Acquisition date : 6-DEC-2001 02:09:18
Total number of lines in spectrum 151

Number of unidentified lines 55

Number of lines tentatively identified by NID 96 63.58%

~Nuclide Type

Uncorrected Decay Corr  Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags
BE-7 53.44D 1.25 7.283E-01 9.070E-01 9.368E-01 103.28
K-40 1.28E+09Y 1.00 2.908E+00 2.908E+00 0.784E+00 26.97
SC-46 83.83D 1.15 4.874E-01 5.605E-01 1.486E-01 26.51
CO-57 270.90D 1.04 1.811E+00 1.891E+00 0.282E+00 14.91
NB-95 35.06D 1.40 1.826E+01 2.551E+01 0.306E+01 12.01
MO-99 66.02H 71.1 7.629E-01 5.422E+01 1.065E+01 19.64
TE-125M 58.00D 1.22 3.091E+03 3.784E+03 0.486E+03 12.85
I-126 12.93D 2.48 1.814E-01 4.,493E-01 5.815E-01 129.42
TE-132 78.20H 36.6 8.116E-01 2.969E+01 0.653E+01 21.98
CE-141 32.50D 1.43 4.999E+01 7.172E+01 0.862E+01 12.02
CE-144 284.30D 1.04 5.337E-01 5.562E-01 9.644E-01 173.39
PM-147 2.62Y 1.01 3.871E+06 3.919E+06 0.584E+06 14.90
EU-152 13.60Y 1.00 3.715E-01 3.723E-01 2.824E-01 75.85
GD-153 241.60D 1.05 1.119E+02 1.175E+02 0.123E+02 10.48
T™-171 1.92Y 1.02 1.665E+03 1.693E+03 0.216E+03 12.77 K
HG-203 46.61D 1.29 5.227E-01 6.723E-01 1.630E-01 24.25
BI-207 33.40Y 1.00 1.914E-01 1.916E-01 1.238E-01 64.62
BI-211 7.04E+08Y 1.00 8.123E+00 8.123E+00 1.146E+00 14,11
BI-214 1600.00Y 1.00 2.324E+00 2.324E+00 0.383E+00 16.48
PB-214 1600.00Y 1.00 2.826E+00 2.826E+00 0.425E+400 15.05
RN-219 7.04E+08Y 1.00 1.252E+00 1.252E400 1.161E+00 92.71
RA-226 1600.00Y 1.00 2.324E+00 2.324E+00 0.383E+00 16.48
TH-229 7340.00Y 1.00 3.308E+01 3.308E+01 0.453E+01 13.68
TH-230 7.70E+04Y 1.00 2.324E+00 2.324E+00 0.383E+0Q0 16.48
PA-231 3.28E+04Y 1.00 1.416E+00 1.416E+00 1.805E+00 127.47 K
PA~234 4 ,47E+09Y 1.00 1.567E+0Q1 1.567E+01 0.321E+401 20,51
PA-234M 4.47E+09Y 1.00 5.943E+03 5.943E+03 0.690E+03 11.61
TH-234 4.47E+09Y 1.00 3.380E+03 3.380E+03 0.633E+03 18,72
U-234 2.45E+05Y 1.00 3.725E+00 3.725E+00 0.6595E+00 18.66
U-235 7.04E+08Y 1.00 2.304E+02 2.304E+02 0.446E+02 19.34
U-238 4.47E+09Y 1.00 3.380E+03 3.380E+03 0.633E+03 18.72
NP-239 7380.00Y 1.00 2.866E+00 2.866E+00 0.692E+00 24,16 K
AM-241 432.20Y 1.00 9.880E+00 9.880E+00 1.304E+00 13.20
CM-247 1.56E+07Y 1.00 1.121-01 1.121E-01 1.030E-01 91.89
Cr-249 350.60Y 1.00 S5,017E-01 5.018E-01 1.475E-01 29.39
Total Activity : 3.889E+06 3.937E+06

Nuclide Type : NATURAL

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags
RA-224 1.81Y 1.02 4.046E+00 4,115E+00 1.909E+C0 46.40
Total Activity : 4.046E+00 4 .115E+00
Grand Total Activity : 3.889E+06 3.937E+06
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Keyline not found "M Manually accepted

'Flags: "K" =
Manually edited npA" = Nuclide specific abn. limit

llEll
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‘Unidentified Energy Lines
Sample ID

It

OONMNMNHFHFOOOOOOOOOWOOOHONUOONMNWOOOOWOOODOOOOOWOOOONODOOO

Energy

32.
36.
49,
61.
125,
202,
215.

218

221.
258,

291

372.
451.
459.
468.

472

500.
506.
544,
566.
617.
647.
654 .
691.
702.

782

786.

852

866,
922,
942.
984.
995.
1025.
1045,
1084.
1125.

1142

1194,
1207.
1257.

1353

1414,
1435,
1511.
1528.

1549

1554,

1592
1595
1661
1669

33
90
75
57
36
29
25
.45
64
41
.27
03
04
01
60
.61
07
90
38
03
56
19
99
84
66
.41
81
.19
08
41
54
58
90
93
27
le6
87
.22
47
58
19
.35
95
01
24
53
.67
86
.49
.04
.95
.37

G52355001
Area

2377
790
7715
47280
1778
22210
563
1037
2466
27970
1537
269
427
489
957
276
545
567
879
797
293
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Unidentified Energy Lines (continued)

Sample ID G52355001

It Energy Area Bkgnd FWHM
0 1686.71 83 266 1.75
0 1694.87 151 223 1.6l
0 1719.31 53 116 1.50
0 1738.75 2056 361 2.31
2 1761.28 167 187 2.89
0 1779.62 27 l66 4.86
0 1810.12 377 158 2.65
0 1820.64 107 93 1.61
0 1832.44 1628 117 2.47
7 1854.00 22 20 1.92
4 1864.87 134 64 3.58
4 1868.75 933 78 2.51
4 1876.36 862 78 3.41
0 1894.40 167 150 2,24
0 1912.1e6 541 112 2.50
0 1927.47 35 41 1.31
0 1938.37 281 59 3.21
0 1958.91 25 47 8.43
0 1995.37 51 66 6.04

Flags: "T" = Tentatively associated
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