
,. S, NRI, REGION' T LABORATORY 26-AU-07 15T2641,•

PEAK ANALYSIS

PR START - STOP CENTROID ENERGY FWHM GROSS BACKGND NET AREA ERROR GFIT NUCLIDES
CHANNEL CHANNEL KEV KEV COUNTS COUNTS COUNTS z

98 - 120 10M2 74.65
74.67

98 - 120 110.64 76*96
76.94

125 - 143 134018 92184
264 - 281 27252 1606

186.13
341 - 359 350.29 238.62

238,70
3'S - 416 407,34 277,11
425 - 443 434024 29..25

295,28
489 - 507 497.82 338.15

:338,48
503, - 527 518,17 351.88

351,92
673 - 692 682.93 463-04

463.32
743 - 762 752.61 510,19

510,77
851 - 870 860169 582.96

583;00
890 - 90? 899.68 609.29

609.20
US 938 9.2..4 628M56

1064 - 1084 1074,36 727,16
727.10

1332 - 1357 1347.33 911.37
911.07

1422 - 1443 1432.68 968.97
968,82

1551 - 1572 1561.46 1055,90
1724 - 1746 1735.12 1173.11
1960 - 1982 1971,39 1332.59
2011 - 2033 2022494 1367,09
2037 - 2059 2048.46 1384.62
2150 - 2172 2161,38 1460,85

1460,66
2598 - 263 2611.04 1764.45

1764.47
2785 - 2807 2796.16 1889,46
3101 3127 3114,39 2104.37
3252 M 3265.78 2206.62
3291 - 3317 3304.88 2233.03

. .3. 243, 90.
64,

1.3 402. 248, .154
134,

1h2 357i 293. 64.
&6 194i 135, 60,

54,
1.4 470, 148.. 322.

275,

2,0 M3. 75, 18.
1.2 173, 91, 82.

56,
1.7 142. 67, 76,

60,
1.6 196. 62. 134,

97.
1.9 64, 36. 28,

14.

0,9 496 17,
49,

1.7 33. 91.
73,

2,3 128, 38. 90,
78,

1.1 36& 31. 5i
S 47. 35M 12.

4,
M,5 95, 49Y 46

50.
1.2 68i 43, 25,

32ý

1t6 36. 22, 14.
2,2 238, 28. 2111
2,3 198, 14. 184,

I:• , 6,4,

1,5 86 6. 2.
23 275. 5i 270.

143.
1.3 2., •± 26.

it

2.8 7. 3, 4.
1.2 12. 5. 7.

B, !, 4,
2.4 7ý Il 7.

19.4
16.2
15.8B
14.4
36.1
27,2
25,3
'.3

.7-

18.3
20,ý5

17.8
17,4

11.4
13,0

33,5
50.8
577 .2
18+5

13,2.
14.6

13,8

146.4

166.0
26,8
16,4l
41,4
25,9
51.3
7,

107.9

144.5

K,5

2016
33,7'
72,6

61.0
00.8
37,8

3.67E-01

8. 67E-01

**U***** U-235

*****:U* PB-212

MUM*** BA-133J L-2087HNF-239
M***UM$ PB-214

MU****M AC-228

V*tfl*** PB-214

U***.&$k 5S-138

*$tM9I* TL-2086NA-22,ANN-RD

**M*** TL-20"

**t**** B1-214

UM**P* BI-212

MUMl**fl AC-228

**MU RU-IC'

UMM
0MM
MUM
**MM
***I****
MUM

C0-60
C0-60

SR-92,AGiIOH
K-40

M*U***** BI-214

5,70E-01 SN-125

ERROR OUOTATION AT 1,00 SIGMA
PEAK CONFIDENCE LEVEL AT 68,0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
N' - MULTIPLET ANALY2IS DID NOT CONVERGE
•-E-M-TIJhETALNALYS-81-RROR

B -, ENVIRONMENTAL BACKGROUND PEAK

r-fl:/gt'f'i84fl tZIU!PT.' TT,,' PC ITrfl•t-LT iIOTX~fl VTI t- TVAAP.7



CAmmA SPECTRUM ANLY SISo

CANBERRA SPECTRAR.-F 1,3.00 SOFTWARE

U4S•5ýNRC REGION I LABORATORY 26-AUG-87 15 .2041

ANALYSIS PARAMETERS

MCA UNIT NUMBER! / ADC UNIT NUMBER! 1.1
DETECTOR NUMBER 2 / GEOMETRY NUMBER, 2
SPECTRUM SIZEi 40% CHANNELS FROM RCA REGION FULL
ORDER OF SMOOTHIiNG FUNCTIONi 5
NUMBER OF DACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68&0%
IDENTIFICATION ENERGY WINDOW;+ 1-00 KEV
ERROR QUOTATION: 1;00 SIGMA UNCERTAINTY

ENVIRONAFNTAL BACKGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY: NTM

SAMPLE DESCRIPTION1 301241 t.15
GEOMETRY DESCRIPTION 450 ML MARINELLI BEAKER
SAMPLE SIZE! 9;922CE-i02 0 1 CONVERSION FACTOR: !G,00E+O1,
STANDARD SIZE: 4,500GE+02 ML
ANALYSIS LIBRARY FILE1 AMLO00

COLLECT STARTED 5N 26--AUG- 7 AT 1502UT7

COLLECT LIVE TIME: 100O0 SECONDS
REAL TIME! I0O2ý SECONDS
DEAD TIME; 0.20 X

DECAYED TO 2. DAYS, 3.2103 HOURS BEFORE THE START OF COLLECI

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



CO
MCA UNIT NUMBER (1;:
_DrC2INLT•iBERt.I~o-)_

ENTER PRESET TIME DIGITS [NMI! 13
COLLECT STARTED ON MCA I 26-AUG-87 15202:37
COLLECT DONE 0i'20 % DEAD TIME

ANL:> SU
ENTER BACKGROUND FILE NUMBER. 3'

.d4L> UN

ANL> DUAN
MCA UNIT NUMBER (I)l
ADC UNIT NUMBER (1d)I
DETECTOR NUMBER ( 2)+
GEOMETRY NUMBER ( 1, 2
MCA MEMORY REGION (FULL)I
NUMBER OF CHANNELS IN REGION 4096'i
DATE SPECTRUM COLLECTED (26--AUG-G7):
TINE COLLECT STARTED (15'02t37):
DECAY TIME: 24-AUG-B7
TIAE SAMPLE TAKEN: !5t50
DECAY TIME : 3072h62 MINUTES
% DEAD TIME ( 0o20'
SAMPLE DESCRIPTION: 30124" #!5
USER IDENTIFICATION: NTM
TIMENSIONAL UNITS OF SAMPLE: 0

SIZE OF SAMPLE IN 6 : 97-22
UNITS CONVERSION FACTOR (140)t



PEAKS N07 USED IN ANALYSIS

C.E N T RIIT, ERER'G NET AREA ERROR
CHI.'AINE t. KEI COURTS V

514,93
626 !7

53 7,5

744,4

1174l4

13417.294

2610'%
... ,4

42,4 75

705: -i
794,-7 i

--'6'4 3I

-4,7

18433 1,,

1"764l4!1

A9

22 ID2 , 6

14.•

46,•

264

11.

57

4 A

V 4

4,

4372

40.
38,5

104.0

72,5
52 ý72!2,1

21201

43,6
063.1
qIM6

16682

10267
5C.U4

3.84E+00
4726E-01
4.0E5+00

1 56tP+04

8411E -011.A5E+00
8.44E-01

5l13E-01

2, 44E+00
M5!E-01

f. IEc-O

EAKXS ELININATED BY BACKGROUND SUBTRACTION

CENTRUID ENER'OY NET AREA ERROR o-AMMNA:,
CHANNEL KE',' COUNTS %

682,52

1432l25

185 1 1'
12 Q 5 2

351.29
LID

9:~ 6 '.

24,

26,4

SI

4635

74, 4,
47' 4

6,21E-0l
.2,52E+00
iI~iE+OC

I 71E+00
1 i.315E+ 0 C

2.54E+00
21,3E400



UI 3Si N ,CR ION I LABORATORY 26-06-6B7 1 t' ~V4

SAMPLE' 301241 i14
DATA COLLE2TED ON 26.AUC-S7 AT i4i3729
•ECAYED TO 2. DOYS! 2.8747 HOURS BEFORE THE START OF COLLErT'

RADIONUCLIDE ANALfSIS RCPORT

NU'lOCLE ICT VITY CONCENTRATION IN uCiiO
M0CAY

MEASUREII ERROR CORRECTED ERROR

li75F0A +- ?73EM-08
5476E-'O6 +- 8.95E-07
3,i4E-07 +- i.09E-07

!75E-06 3- ',74E-O0
S,76E-06 8.-95E-07
3Li4E-07 i- 1,09E-07

7.82E-06 +- 9.07E--07 7,83E-06 +- 9,07E-07

ERROR QUOTATION AT i00 SI9HA



PACIKGROUND SUBTRACTIION PERFORMED USING FILE BKO000

BACKGROUND
BACKGROUND
BACKGROUND

DESCRIPTION. 301241 l13 BDKGD
COLLECT STARTED ON 25-AUG-BY AT i5;53:32
LIVE TIME: 1000. SECONDS



PEANS NOT USED IN ANALYSIS

CEHTROIS ENERGY
CHANNEL NEV

NET AREA. ERROR
COUNTS

3 4 P

74 424

15S1,46
201212 4
2048C•146

0U4 462.il 04

304 28•
'34,a~

474 6'5

239,69

351 d88
4A.3,c04

62856
1055.90
1367,0^

1764.45
1889.46
2104 i7
2206.62

2233 03

4,

48,

5!4,

.54

4.

4,

•0.1

6,i67.0

52,4

84.1

116,4

44A5

43. i

'M 4
01
683
37°80

8.66E-01
!I 67E1B00

q,7E+00
6.21E-0i

7.67E-01
!ii1E+0C
7 .68E-01

3.85E-.1i
l,72E+ 00
5,27E-0i
3.81E-01

8.32E-01
4.48E8+00

1.54E+00

PEANS ELIMINATED BY BACNGROUND SUBTRACTION

CENTROID ENERGY NEI AREA, ERROR
CHANIEL MKEl COUNTS

76.96
186.16

609,29
7271.6
98I937
968,977I

154i

275

*46?

15.8
27,2

27.2

13.M

2648

GAMMAS SEC

4.?3E+00

"'2 +00
t1,56E÷0
3i 12E+00

I .04E+00
6, 40E+00

7.90E-01
4,80E+00
2273E+00



U -. NRC REGIM'A' LABORATORY -AOB 15012ý-AUG-87 15;20:41

'S'AMLE4 .30241
iJATI2 COLLECTED~
DECAyEll To flAYS7 'MZ103 HOURS BEFORE THE 'TART Or' CO1.LECTI

NUCLIDE

R A D I NU C L I D E ANALYSIS R E P 0 R T

ACTIVITY CONCENTRATION IN uCiiO
DECAY

MEASURED ERROR CORRECTED ERROR

7439E-07 6 ý10E-OS

I1O1'E-07 9,6?~5E-08

S,96E-O' +- 8,49E-0~7

7.4OE-O7 4- .iiE-C
5.11E-06 8, S41E-07
M+OE-D7 +-9.65E-06

5ll.?E-06 +- 6,49E-07

ERROR 9UOTATION AT 1.00 SIGMA



$ACLxi3ROUND DESCIF-TIOUN' D{124i #13 BKG.
BACKGROUND COLLECT £TA-RED ON 25-AUG-87 AT .5....72

BACKGROUND LIVE TIMPE 1000. SECONDS



9; S, NRC REGION T LABORATOR21 W-4U0-87 14U5N40

PEAlK ANALYSIS

FK START - STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHM
KEV IKEV

GROSS BACKGND NET AREA ERROR
COUNtS COUNTS COUNTS Z

BFIT NUCLIDES

lE

2

4
4B
5

5B
6
6B

70

BC
9C
9F

10
I!
1.1
1IB
12

13

13B
14
:t48
15

16
! 6B
!7

18

295
20
203
214

225
23

24.

26P
277
2KC
20B
29

90 - 119 110,l6 77,11
76,94

156 - 175 166,61 114.71
263 - 281 272.26 185i?0

186.13

341 - 359 350,27 238.61
238070

425 - 443 434l16 295.20
295.28

473 - 492 482,58 327,87
320.0

48? - 507 497.86 338.18
338,48

506 - 527 514.93 349,69
506 - 527 518.18 351,89

351.92
617 - 635 626.17 424.75
673 - 692 682.36 462.66

463.32
744 - 763 753.75 510iG3

510,77
51 - 070 860.79 583.05

583.00
090 - 909 899.64 609l26

609,20
935 - 954 944,45 639.50
967 - 986 976l65 661,23

661,48
1032 - 1051 1041.67 705l10
1164 - 1184 1174.46 794,71
1249 - 1281 1271,20 859i9
1337 - 1357 1347.29 911.34

911.07
1416- 1442 1425.86 964.37
1416 - 1442 1432.25 968.69

968.82
1724 1746 1735.3 1173.27
1960 - 1982 1971,39 1332l60
2109 - 2131 2120.21 1433.07
2150 - 2172 2161,41 1460.00

1460686
2499 2523 25i1.69 1697,37
2595 -2624 2610M90 1764.41

1764,47
093 - 3119 3106l42 2028.99
3248 - 3274 3261l70 2203,86

1., 70. 9
250,
239,

1.3 184,

1,7 129,

,.2 185 i

i,3
1,3 174,

1,0 120.,

2l1 167,

529. 254.
134.

236. 14.
215. 24,

54.

195. 407,
275.

115i 69,

I01I 28.
2&,

79, 106.
60,

62, 19.
64, 110.

14,
54. 9,

6 254

!4.,

49,
43. 12 4.

73,
51, 89,

78i

41. 11,
44l 33l

48.
35, 16i
50, 5.
50 i 0 l

5F, 87.
50,

46. i!.
46. 26,

324

45. 460.
ii. 421,

4, 3.
i1l 282.

143.
31 2.

244.

1t,

35

13,8 t******
14, 4

137,0 4:'90 *4V
80,4 * 0***
25.3

6,6 *W****

77
23V1 *4444
20.5
50.7 **4"**'
34.7
14,4 ***%***
17,4

30,5 9.76E-01
15,3 9.76E-01
13,0

104,0 :*44444
46.3 tt****0
5018
17.1 44444444
1085
11.3 :44*44*

14.6

1V
78l5 *44a44:
31,2 *44444
20,8
52l7 ****

212.1 :44.
125,0 80IOE-01
15,9 *444444*
16,4
63.1 1.63E+00
47,6 1*63E+00
25.9
5,1 IH*:*U
5,0 *0-*44**

96.6 ********
6.2 *0*:**44

166,8 ***
231.4 1,12E+00
33.7

102.7 *4444.':
10M. :4: 4

PB-212

PB-214

LA-140

AB-228

TL-208MNA-22YANN-RD

TL-208

EI..-2!4

U-235

1.4

1.6
1,7

2,0

1,6
I.6

2.4
2,0
1.5
2,1

ili

54,
60,,45..

AC-229

RU-05,

505,
432,

7.
293,

PI-214

ERROR OUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68,0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
E - MULTIPLET ANALYSIS ERROR
I - MULTIPLET ANALYSIS CONVERGED DUE 10 LACK' OF CHI-SO I0PROVEMENT
B - ENVIRONMENTAL BACKGROUND PEAK



h GAMMA SPECTRUM ANALYSIS 4.

CANBERRA SPECTRAN-F V.O0 SOFTWARE

Ut Si NRC REGION i LABORATORY 26-AUG-8? 14.+5340

ANALYSIS PARAMETERS

KCA UNIT NUMBERi / ADC UNIT NUMBER: 1,1
DETECTOR NUMBER: 2 i GEOMETRY NUMBER: 2
SPECTRUM SIZE: 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 684O%
IDENTIFICATION ENERGY WINDOW; +-. I100,KEY
ERROR OUOTATIONI 1,0C SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AWD
ANALYZED BY: NTM

SAMPLE DESCRIPTION: 301241 t14
GEOMETRY DESCRIPTION: 450 ML MARINELLI BEAKER
SAMFLE SIZE: 9,5-`90E±02 0 CONVERSION FACTOR: i.0000E+O0
STANDARD SIZE: 44SO00E+02.ML
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 26-AUG-S7 AT 14S5i:29

COLLECT LIVE TIME: 1000. SECONDS
REAL TIME, 1002, SECONDS
DEAD TIME: 0,20 X

DECAYED TO 2. DAYS, 2,8747 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-57
EFFICIENCY CALIBRATION PERFORMED IZ-DEC-85



MCA UNIT NUMBER (1)8
ADC UNIT NUMBER (1,1):
ENTER PRESET TIME DIGITS [NMI: 13
COLLECT STARTED ON MCA 1 26-AUG-87 14:3?:29
COLLECT DONE, 02O % DEAD TIME

ANL> SU
ENTER BACKGROUND FILE NUMBER' 3

ANL' UN

ANL> QUAN
MCA UNIT NUMBER (I)1
ABC UNIT NUMBER (II)8
DETECTOR NUMBER ( 281
GEONETRY NUMBER ( 1)f 2
MCA MEMORY REGION (FULL);
NUMBER OF CHANNELS IN REGION ( 4096)8
DATE SPECTRUM COLLECTED (26-AUG-87))
TIME COLLECT STARTED (14,392i9,,
DECAY TIME! 24-AUg-g7
TIME SAMPLE TAKENf 1!47
DECAY TIME = 07052,48 MINUTES
X DEAD TIME ( 0,20')
SAMPLE DESCRIPTION: 301241 tI4
USER IDENTIFICATION: NT.
DIMENSIONAL UNITS OF SANPLEi S
SIZE OF SAMPLE IN G : 550,Q
UNITS CONVERSION FACTOR (,0)



PEAKS NOT USED iN ANALYSIS

CENTROID ENERGY
CHANNEL KEV

197.10 128.54

19% 71 135 i15

207,30 142A16
777.05 526M55
780,07 52g8e5

1057,71 715,92
3705.85 2505,90

NET AREA ERROR GAMMAS/SEC
COUNTS l

34. 70.9 7.83E-01
26,

18.

2.

1,

7145

72,0
66t4

,5,2
77,9

4,iOE-01
5,40E-01
7.0GE-0i
2.,24E+00

7.53E-01

PEAKS ELIMINATED BY BACKGWROUND SUBTRACTION

CENTROIi ENERGY
CHANNEL KEY

107s40
350,46
434,65
4•7,13
518.2.4
753,34
861.20
899,73

1347,20
2161,58
2610082

74.78
23.74

295.53
338036
351.971
510.55
583.32
609732
911,29

1460,99.
1764.31

NET AREA ERROR CAMKAS/SEC
COUNTS

29, ?2,5 9.71E-01
196, 10,5 6,09E+00

214 54.0 1i07EW0
14, Q! 5,6E-01
70, 17.4 3.00E+00
21. 54,6 i,28EW02
76, 17.2 5,20EH0O
41, 2711 2,74E+00
44. 2;.6 4,62E+00
92L 10,6 1 47E+,i.
14, 31.0 2.,57E'{OI



Yi S. NRC REGION I LABORATORY 26-AUG-87 14:36:41

SAKPLE: 301241 112
DATA COLLECTED ON 26-AUG-87 AT 1i418i36
DECAYED TO 2. DAYSY 5i•3100 HOURS BEFORE THE START OF COLLECTi

RADI ONUCLIDF ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/G
DECAY

MEASURED ERROR CORRECTED ERROR

C0-60 4,39E-06 +- 1Sý3E-07 4,39E-06 +- 1.93E-07
PS-137 1,34E-07 +- 5,58E-08 1.34E-07 +-- 5.59E-08

TOTAL 4,52E-06 +- 2,01E-07 4.53E-06 +- 2,01E-07

ERROR OUOTATION AT biO SIGMA



U, S, NRC REGION I LABORATORY 26-AUG-07 14136141

PEAlK ANALYSIS

PK START -- STOP CENTROID
CHANNEL CHANNEL

ENERGY FWUH
KEV KEU

GROSS BACKGND NET AREA ERROR
COUNTS COUNTS COUNTS 7

GFI T NUCLIDES

lE 95 - 116 107,40 74,78
1D 74367
2C 175 - 20 187.10 128.54
3C 175 - 208 196,91 135i15
4 198 - 216 28C7.30 142.16
5 3AI - 359 350i46 238,74
5B 238070
6 425 - 444 434.65 295.53
6D 2?5.28
7 489 - 507 - 498.13 338.36
7S 338,48
3 W9 - 527 58,24 351,93

.H8 351,92
P 744 - 763 753.34 510.55
F E, 510.77
10$ 768 - 789 777.05 526 55
11$ 768 - 78? 780,07 528,58
12 8551 871 861.20 583.32
12 081.00
13 890 909 899.73 609,32
13B 609.20
14 968 - 987 977,56 661,84
14B S61X8
5 1048 - 10 11057,71 715,92
16 W337 - 1357 134720 ?11 29
16B 01,0,
17 1724 - 1746 173544 11•3•_ •
10C 19O - 1902 1971,26 1332, 51
9 200c - 2173 265 1460,9?
19B 1460.86
20 2598 - 2622 2610,82 1764.31
208 1764,47
21 .3694 - 3722 3708.85 2505.90

ERROR QUOTATION AT 1,00 SIG•A
PEAK CONFIDENCE LEVEL AT 68.07

1.4 410, 381, 29.
64.

2.1 342, 308. 34.
2.1 325, 299L 26i
0,7 201 183. 18.
1.5 338, 142, 196,

1.3 159, 130, 29.
5.Jb

1.I 977 83, i4.
60.

1.3 143, 73i 70.
97,

0?8 90. 69, 21.
49,

1,3 44. 35, 9,
!,3 49, 78 !

,4 131 51. 76,

107 i2 51h 41,

78,
1.7 129. 43, 86.

48,
1.0 65. 38. 27.
.18 117, 73. 44,

50,
201 876, 45, 031,
0,2 786. 10. 776.

143,
340 '6t 2. i4.

7i,
0,8 6. 3. -,

92.5 $.*****
1602
70,9 4,13E-01
71.5 4,13E-0i
F8.4 **~**;**j*
10.5 ***.*.*
7,7

54.0 *****
20,585.1 ~***~*~**

17.4
19.4 *0*0
13.0
54.6 :*0*.
18,5
72.0 9.53E-01
66.4 9.93E-01
17.2 *W*W$4$
14,6

27.1 *0*1*
13,1

14.5 0 **000
20.8
35.2 :-$$$p
29,6 *~*.**.

16,4
3.6 *0*11
3.6 6.52E-01

10.6 *$******

31.0 ******.*

99,9 *~*:•*$:

PU-239
I-134,SE-.75
FE-5?
PB-212

PB-214

AC-228

PB-214

TL-208 , NA-.22 ,ANN-RD

I-135,XEI35M

TL-208

in -2 14A

CS-137

AC- 2282

W-60
C0-60
K-40

B~I-214

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
E - MULTIPLET ANALYSIS ERROR

- MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF
B - ENVIRONMENTAL BACKGROUND PEAK

CHI-S0 IMPROVEMENT

BACKGROUND SUBTRACTION PERFORMED USING FILE WKO003

BACKGROUND DESCRIPTION: 301241 W13 BKGD
BACKGROUND COLLECT STARTED ON 25-AUG-S7 AT 15,55132
BACKGROUND LIVE TIME: 1000. SECONDS



* GAMMA SPECTRUM ANALYSIS

CANBERRA SPECTRA.-F VLOO SOFTWARE

U, 3, NRC REGION I LABORATORY 26-AUG-87 14:36:41

ANALYS ^S PARAMETERS

MCA UNIT NUMBER: ! / ADC UNIT NUMPER, 1.1
DETECTOR NUMBER, 2 / GEOMETRY NUMBER! 2
SPECTRUM SIZE? 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION? 5
!UMBER OF BACKGROUND CHANNELS? 6 ON EACH SIDE OF PEAK
PEAK CONFIDENICE FACTOR? 68.0,
IDENTIFICATION ENERGY WINDOW? +- 1,00 KEV
ERROR QUOTATIOW 100 SIGMA UNCERTA•NTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
HULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY! NTM

SAMPLE DESCRIPTIONW 301241 t12
GEOMETRY DESCRIPTION? 450 ML MARINELLI BEAKER
SAMPLE SIZE?• 7,0370E+02 S / CONVERSION FACTOR? I O0000E400
STANDARD SIZE: 4,5000E+02 ML
ANALYSIS LIBRARY FILE, ANL000

COLLECT STARTED ON 26-AUG-87 AT 14518:36

COLLECT LIVE TIME? 1000* SECONDS
REAL TIME' 1002. SECONDS
DEAD TIME? 0W20 %

DECAYED TO 2. DAYS 7 13.3100 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



C13
MCA UNIT NUMBER (V!
ADC UNIT NUMBER (i.1):
ENTER PRESET TIME DIGITS
COLLECT STARTED ON MCA I
COLLECT DONE4 012C %

[NMI: !3
26-AUG-87 14:18.36

DEAD TIME

4HN L SU
ENTER BACKGROUND FILE NUMBER: 3

4NL:> UN

ANL> DIJAN
MCA UNIT NUMBER (W1)
ADC UNIT NUMBER (1.1):
DETECTOR NUMBER ( 2;
GEOMETRY NUMBER ( 1) 2
MCA MEMORY REGION (FULL):
NUMBER OF CHANNELS IN REGION ( 4096):
DATE SPECTRUM COLLECTED (26-AUG-67)!
TIME COLLECT STARTED (14118:36):
DECAY TIME! 24-AUC,-07
TIME SAMPLE TAKEN: 100
DECAY TIME = 367Ri60 MINUTES
' DEAD TIME ( 0,20)
SAMPLE DESCRIPTION: 3014\4\24! -12
USER IDENTIFICATION NTM

DIMENSIONAL UNITS OF SAMPLE• 9
SIZE OF SAMPLE IN G 1 703,?
UNITS CONVERSION FACTOR (1.0):



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

ERROR GAMMAS/SEC

176.74
270,56

1245,66
2506,67

166,3
39,4

101.4
43 .7

2953E-01
i,48E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY MET AREA ERROR
CHANNEL KEV COUNTS

i07 15
110 ,73
350,41

.434.30
518;40
753.94
?61.24
899.68
976. 90

1346,93
21, 61,27
2612,18

74,61
77.02

23B.71
295.30
352,04
510,:5
583.35
609.29
661,39

1460.77
1765.23

86,
7?7,

34,
60ý

34,
46.
319,

119

26,0
24.5

47,4

26,1
30,0

19.6
39.4
29.6
56,4

53,3

GAM*iASiSEC

2.88E+00
3,10E+00
6,67E+00
1,25E+00
2.56E+00

5:23E+00
2,.39E+00
3 54E+00
3.23E+00
1,89E+01
1.42E+00



Uý S; HRC REGION I, LAB~ORATORY 2 6--A UO- 8 ' 146:33

SAMFLE: 301241 ill
DATA COLLECTED Oil 26-AUG-81 AT 13'56427
DECAYED TO O. DAYSP It6408 HOURS BEFORE THE START OF COLLECT,

RADIONUCLIDE ANALYSIS REFORT1

NUCLIDE ACTIVITY CONCENTRATION IN uCiiG
DECAY

MEASURED ERROR CORRECTED ERROR

9i4fE-06 +- 3.36E-07

9.1SE-004 +- 3.36E-07

9.18E-06 +-- 3.36E--07

9.18E-06 +- 3.36'E-O?

ERROR OUOTATION AT !.00 SIGMA



I! S. NRC REIGIN I LABORATORY 26-AME-7 .......

PEAK ANALYSIS

PK START - STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHi
KEY KEV

GROSS BACK•ND NET AREA ERROR
COUNTS COUNTS COUNTS. X

WIT NUCLIDES

98 120 107,15 74.61
74.67

98 -120 110.73 27+0
76.94

250 - 267 25855 76.74
341 - 359 35041 2361

1 238,70
389 - 407 397.64 270,56
425 - 443 434,30 295.30

295128

509 - 527 518,40 352.04
3510.2

744- 763 753.94 510,95
510477

852 - 871 861,24 583i35
583.00

890 - 909 89-..6 609i29
609.20

967 - 906 SU6.9t 661.39
661.48

1336 - 1357 13469 911.10
911.07

i724 1746 1735.25 .1..20
131 153 184261 1245.66
1960 - 1982 1971.31 1332,54
20 2172 2161.27 1460,78

1460,86
200- 2624 2612.18 175.23

1764.47
695 - 3723 37059?, 2506,67

Iý3 327, 241t 86,
64,

1.3 342. 245, ?7,
134,

1.4 189, 179, 10,
,421, 207 215.

140 199? 156, 43,
1.4 171. 141i 340

56,
176. 116, 60.

1,5 153. 103, 50,
49,

142 166, 77M

1.7 11t. 85, 34.
78,

0,9 130. 8,. 46,
48.

2.0 181, 150+ 31.

20 1580., 60. 1520+
2.6 31, 24, 7.
2.1 1417+ 16. 1401.
3.1 128, 9, 119,

143,
1i3 12, 4C

2.6' 112
!I,

*, A• -.. •

26.0 2.00E+00

24l5 2+00E-00
14+4

166.9 S.**
10.8 *****
7.7

39,4 *0*1*3M
47,4 *****

26j1 *00
13+0
30.0 9*:4*.
18.5

19.6 *MWI
1406
3.,4 0*00
13.1

29.6 0*00:•t
20,8
56.4 11M
1614
2+7 **I*.

M01.4 ******
2.7 WIS.

8,5

53,3

43.7 *-,*

PB-212

PB-214

PB-2i4

TL-20SINA-22,ANN-RD

TL-208

BI-214

CS- 137

AC-22B

C.-60

Bi -2 14

.ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68,.0

C - MULTIPLET ANALYSIS CONVERSED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK*003

BACKGROUND DESCR1PTION1 301241 W13 BKGD
BACKGROUND COLLECT STARTED ON 25-AUG-87 AT 15:55:32
BACKGROUND LIVE TIME: 1000, SECONDS



*.GAM A SPECTRUM ANALYSI-S

CANBERRA SPECTRAN,--F V S 0 OFThARE

UW S& NRC REGION 1 LABORATORY 26-AUG-87 14C16 33

ANALYSIS PARAMETERS

MCA UNIT NUMBER! / ADC UNIT NUMBER: 1.1
DETECTOR NUMBER: 2 / GEOMETRY NUMBER; 2
SPECTRUM SIZE! 4096 CHANNELS FROM MCA REGION FULL
ORDER OF S6OOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68.0%
IDENTIFICATION ENERGY WINDOW; +- 1.00 KEV
ERROR OIUOTATION: l00 SIGMA UNCERTAINTY

ENVIRONMENTAL BACkGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
•P•CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY: NTii

SAMPLE DESCRIPTION; 301241 111
GEOMETRY DESCRIPTION, 450 ML MARINELLI BEAKER
SAMPLE SIZE: 6i0820E+02 G / CONVERSION FACTOR: !iGOOEi+0O
STANDARD SIZE; 45.,00E+.2 MiL
ANALYSIS LIBRARY FILE! ANLOO

COLLECT STARTED ON 26-AUG-87 AT 13:58!27

COLLECT LIVE TIME, 1000. SECONDS

REAL TIME: 1002, SECONDS
DEAD TIME! 0.20 %

DECAYED TO 0, DAYS! 1.6408 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMEI 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



Co
MCA UNIT NUMBER (i)•
ADC UNIT NUMBER (1,):
ENTER PRESET TIME DIGITS [NMI: !3
COLLECT STARTED ON MCA 1 26-AUG-87 13:58'27
COLLECT DONE. 0.20 % DEAD TIME

ANL> SU
ENTER BACKGROUND FILE NUMBER: 3

AWL> gUAN

MCA UNIT NUMBER (1)ý
ADC UNIT NUMBER (1L1):
DETECTOR NUMBER ( 2)t
GEOMETRY NUMBER ( 1)t 2
MCA MEMORY REGION (FULL)l
NUMBER OF CHANNELS IN REGION 4096):
DATE SPECTRUM COLLECTED (26-AUG-87)1
TIME COLLECT STARTED (13'58:27)1
DECAY TIME: 24-APG7
DECAY TIME' 12'20
iECAY TIME 98,4500 MINUTES
' DEAD TIME 0,20),
SAMPLE DESCRIPTION; 301241 til
USER IDENTIFICATIONW NTM
DIMENSIONAL UNITS OF SAMPLE: G
SIZE OF SAMPLE IN 6 ! 609ý2
UNITS CONVERSION FACTOR (1,0)



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEY COUNTS 1

134138
166.44
137 .35
396.77

2208.71
2330,2?
2837,76
2877,00
3707,66
3867.98

92 .97
114.60
128.70
269 98

1492.81
1574.89
1917.55
1944.05
2506.45
2613,40

52,
51.
21, ,

2.

2,

15,
21.

36,7
32.6
86,!1
29.5

70.7
173,2
104.2
155.6

30.9
23.?

GAMMAS/SEC

I .35E+00
1,18E+00
4.75E-01
1 ,77E+00
6i49E-0!
3.3?E-01
5,28E-01
3ý33E-01
3,61E+00
5,06E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS i

107,49

350.25
498.22
518.23
860.63
99071

1346,6t
2161,51

74.83
77.12

238.,59
338,42
351.92
582.94
609,31
9160,8

1460.9 4

50.
122
180;

14.
29,

65.
50,
42,
74.

26i9
19e2

98,2
46Q3
21.1

25,8
37,1
i2s7

GAMMAS!,SEC

I.67E+00
3190E+00
5,60E+00

!24E+00
4,45E+00

4.40E+00
i1,7E+0!



U. S, NRC REGION I LABORATORY 26-AUG-87 1354

SAMPLE; 30124• t10
DATA COLLECTED ON 26-AUG-87 AT 0:34!43
DECAYED TO 2 DEAYS 0,8206 HOURS BEFORE THE START OF COLLECT,

R'ADIOPUCL.IDE AOALYSIS REPORT

NUCI.DE ACTIVITY CONCENTRATION IN uCiiD
IDECAY

MEASURED ERROR CORRECTED ERROR

CO-60 MS0E-05 ÷- 4,16E-07
CS-!37 !07E-06 +- 1,33E-07

TOTAL ! i5E`O 4- 4.37E-07

I05E-05 + 4.16E-07
1,07E-06 .- I,33E-07

li15E-05 +- 4,37E707

ERROR OUOTATION Al iMO0 519GA



U, S. NRC REGION I LABORATORY 26-AUG-'87 lIN55DO

PEAK ANALYSIS

PK START - STOP CENTRUID
CHANNEL CHANNEL

ENERGY FUHN GROSS BACKGND NET AREA ERROR
KEY KEY COUNTS COUNTS COUNTS

GFIT NUCLIDES

93 - 120 107h49 •4,8
74 ý0

78 -!20 !NAB8 77A1
76.9.4

126 - 143 134038 9097
158 - 175 16644 114.60
178 - 196 187 35 12870
341 - 35 350.25 23859

238,70
388 406 39637 269198
489 - 507 498.22 338.42

338,46
509 - 527 518.23 351,92

351.92
851 - 870 060,63 582.?4

583, 00
890 - 909 899.71 609,31

60920

2.0
1,2
1 AIAi
1,4

2.2

255,
1981ý

211.
345,

166,
123,

I .3 140.

1.4 120i

197, 50,
64,

195. 122.
134.

204 52..
148, 51,
190, 21,
165. 180H

270•

114, 52,
109, i4,

60.
"?5, 29,

97,
75. 65,

71,,

70ý 50,
78.

811 2
IiII, 42ý

50.
49, 1252.
At, 10701
7 1 74.

143,

2. 2.

2 i 211,

14.4
36,7
32.6
86.1
11.7
7.7

29,5.
98,2
17,4
46.3

13 *

2iI

25.
I-17,

29.5

20.8
17A

16.3

285
I0.7

208
37 ,2

16AI

15516

20,9

70.7

*****H PU-239
t******* PB-212

**t.**~*g* AC-223

*•:*u*** PB-214

**~*$* TL-208

4*04$ PI-214

***0 CS-137

******** AC-226

1******* CO-60
000t.1 C.O-60
0:0 K- 40

26.? 1,05E+00
16,2
1?.2 i.05E+0O

12
12B
13
138
14
15
ii,
16
168
17
.18

20
21
221i

967 - 987

1336 - 1357

1724 - 1746
1960 - 1982
2150 - 2172

977,10 661.53
661.48

1346.61 ?10.89
?11.10

1735,12 1173,11
1971.17 1332.45
216i,51 .1460.94

1460.86
2208.71 1492,81
2330 a9 1574.89
2837,76 1917,55
2877,00 1944,05
3709,66 2506,45
3867398 2613,40

2137
2318

2825
2864
3695
3858

2220
234!

-. 2850
-. 2889

- 3723
-3873

2.1
2,C

1,2

0,6

1.5

130i.
1089

Si.

is,
.23,o 1,01E+00

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68.0%

C - MULTIPLEt ANALYSIS CONVERGED NORMALLY
4 - MULTIPLET ANALYSIS DID NOT CONVERGE
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0003

BACKGROUND DESCRIPTION1 301.241 t13 BKG
BACKGROUND COLLECT STARTED ON 25-AUG-87 AT 15:55332
BACKGROUND LIVE TIME: 1000. SECONDS



t 4

* AMMA• SPECTRUM ANALYSIS

CANBERRA SPECTRAN-F V30O0 SOFTWARE

Uý Sý NRC REGION I LABORATORY 26-AUG-7 .1326,00

ANALYSIS PARAMETERS

MCA UNIT NUMBER. I ADC UNIT NUMBER:. 1,1
DETECTOR NUMBER, ' 2 / GEOMETRY NUMBER: 2
SPECTRUM SIZEf 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS' 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR! 68,07
IDENTIFICATION ENERGY WINDOW: +- 1I00 KEY
ERROR -UOTATION: 1400 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BYf NTM

SAMPLE DESCRIPTION1 101241 110

GEOMETRY DESCRIPTION: 450 ML MARINELLI BEAKER
SAMPLE SIZE: 4.0680E+02 G / CONVERSION FACTOR' 10OOOE+O0
STANDARD SiZE4 4.5000E+02 ML
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 26-AUG-87 AT 13 ý3

COLLECT LIVE TIME: 1000. SECONDS
REAL TIME! 1001. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 2. DAYS? 0.8286 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



CO
MCA UNIT NUMBER (1):
ADC UNIT NUMBER (1l)i
ENTER PRESET TIME DIGITS [NMI* 13
COLLECT STARTED ON MCA I 26-AUG-87 1334:43
COLLECT DONE, 0Gi0 % DEAD TIME

ANL> SU
ENTER BACKGROUND FILE NUMBER! 3

ýNL:> UN

ANL> gUAN
MCA UNIT NUMBER (1),
ADC, UNIT NUMBER (11)
DETECTOR NUMBER ( 2):
GEOAETRY NUMBER !)! 2
MCA MEMORY REGION (FULL)!
NU4BER OF CHANNELS IN REGION 4096):
DATE SPECTRUM COLLECTED (26-AUG-67):
TIME COLLECT STARTED (13314.43)'
DECAY TIME4 24-AUG-B7
TIME SAMPLE TAKEN4 !2*45
DECAY TIME 292Q.72 MINUTES

DEAD TIME (0,10):
,AMPLE DESCRIPTIQNý 301241 M
USER iDENTIFICATION' NTI
DIMENSIONAL UNITS OF SAMPLE4 G
SIZE OF SAMPLE IN 9 1 406,S
UNITS CONVERSION FACTOR (',0)•



CO
MCA UNIT NUMBER <!)i
ADC UNIT NUMBER (1.41)4
ENTER PRESET TIME DIGITS [NM] 13
COLLECT STARTED ON MCA I 26-AUG-87 13,13V57
COLLECT DONE, 04,0 T DEAD TIME

ANL> S5
ENTER BACKGROUND FILE NUMBER: 3

ANL> UN

ANL> gUAN
KCA UNIT NUMBER I1)
ADC UNIT NUMBER (!ill)
DETECTOR NUMBER ( 2)+
GEOMETRY NUMBER ( 1)+ 2
4CA MEMORY REGION (FULL):
NUMBER OF CHANNELS IN REGION ( 4096);
DATE SPECTRUMC OLLECTED (26-AUG-07):
TIME COLLECT STARTED (13:13ý57)'
DECAY TIME: 24-AUG-57
TIME SAMPLE TAKENt 12!55
DECAY TlIE 2898,95 MINUTES
% DEAD TIME 0 0)!
SAMPLE DESCRIPTION: 301241 19
USER IDENTIFICATIO?4 NTM
DIMENSIONAL UNITS OF SAMPLE: 0
SIZE OF SAMPLE IN G I M?•5

UNITS CONVERSION FACTOR (1.0+o



A MA MA SPECTRUM ANALYSIS I.

CANBERRA SPECTRAN-F V3.00 SOFTWARE

U. S, NRC. REGION I LABORATORY 26-OUG-87 13222

ANALYSTS PARAMETERS

MCA UNIT NUMBER I ABC UNIT NUMBER: 1.1
DETECTOR NUMBER! 2 / GEOMETRY NUMBER: 2
SPECTRUM SIZE: 40'6 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTiON: 5
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: L.OX
IDENTIFICATION ENERGY WINDOW: +- 1400 KEV
ERROR QUOTATION' 1400 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY! NTN

SAMPLE DESCRIPTION; 301241 t9
GEOMETRY DESCRIPTION' 450 ML MARINELLI BEAKER
SAMPLE SIZE: 6.1950E+02 G / CONVERSION FACTOR; 1.0000E+00
STANDARD SIZE: 4.5000E+02 ML
ANALYSIS LIBRARY FILE: ANLODO

COLLECT STARTED ON 26-AUG-87 AT 13:13:57

COLLECT LIVE TIME! 1000. SECONDS
REAL TIME: 1001, SECONDS
DEAD TINE! 0.10 %

DECAYED TO 2A DAYSt 0i3i56 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-95



U, S. NRC REGION I LABORATORY , 26OUBS7 032U2

PEAK ANAL YS IS

PIK START - STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHM GROSS BACKHND
KEV KEY COUNTS COUNTS

NET. AREA ERROR
COUNTS X

GFIT qUCLIDES

1 126 1 '4 ý
_2 2!6- 2Y4
3 263- 281
38
4 341- K 9
4B
5C 423 444
51
6 409- 508
68
7 508- 527
7B
8 594- 613
9 851- 870
9B

10 890 - 90?
108
!1$ 956 .- 907

12 1337 -- 1357
12F,
!' 1398 - 1419
14 142! - 1442
140
5 1724 !76

!6C 1960 -. 192•
!7 2004 -- 2027

18B
!9 2815 - .z•.4

134.42 93,00
22,20 154.24

27,•90 185,74
186,13

3W, 23 238.58

238,70
434,31 2?5.30

295.28
4903i8 338.73

338.48
517,76 351.60

35,192
603.50 409,45
60.93 583,15

583.00
691?;57 609i21

609.20
977430 661.66

661,48
1347i.25 911.32

?11.07
1408,97 952,98
143154 960,21

968,82
1735-19 4173.15
1971,05 1332.37
202507 136931
2i6!,47 1460.92

i460.26
2822.10 1911,03

0.9 235. 186, 0
1.4 182. 152, 30,
1ý6 18; 134. 54,

54.

1W4 37"' i3 2W
275.

1,8 1616 104. 57i
56.

2,6 1271 67, 60,
601

2.1 120. 6z. 57i
977,

2,0 64, 48, 16,
1.2 100. 32. 76.

1.6 94, 38, 56.
781

1.6 3. 23, 56,
40,

1.0 102, 46. 56,
50.

1,9 69. 58, 12.
1,9 88i 58. 30,

!,8 514. 27. 487,
2.0 473, 11. 462,
0,9 i0, S, 2.
2,3 112, 2, 110,

143.
0,7 7; 4, 41

,.cW

30 *0
54.2

8.56

27,7

20.5
21,7
17.4
t3,0

61.2
15;0

19.5
13,1
27.9

16,4
94.0

39;,4
25, 9

4,8
.4 i

2M.1

95,7
'?5,I

5.78E-01 PP-212

*$HS*1* AC-228

****A*** PB-214

:W****# CS-136
WOW** TL-203

*$00*0 BI-214

1.40E+00 CS-i37

******** AC-226

* 0*** CO-60
5,38E-01 CO-60
:.4*tus NA-24
*****$4 K- 40

****0**

ERROR QUOTATION AT i,00 SIGMA
PEAK CONFIDENCE LEVEL AT 68,0'

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
1 - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SR iMPROVEMENT
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE ?K0002

BACKGROUND DESCRIPTION! 301241 t13 BKGD
BACKGROUND COLLECT STARTED ON 25-AUG-87 AT 15:55:32.
BACKGROUND LIVE TIME! 1000, SECONDS



9. ! NRC REGION I LABORATORY 26-AUG-67 13'3'

')AMPLE1 301241 V?
DATA COLLECTED ON 26-AUG-87 AT 13+13-57

DECAYED TO 2- DAYSý 0.3158 HOURS BEFORE THE START OF COLLECT,

RADI ONUCL 1 DE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/G
DECAY

NEASURED ERROR CORRECTED ERROR

CO-60 2i97E-06 1- t,59E-07 2,97E-06 +- 1,59E-07
RA-223 5596E-07 3- 3.24E-07 5M6E-07 +3 3,24E-07

TOTAL 3,57E-06 +- 3.61E-07 3,57E-06 +- 3,61E-07

ERROCR QUOTATION AT 1.00 SIGMA



PEAKS NOT USED IN ANAL)YSIS

CENTROID ENERGY
CHANNEL KEV

134.42 93,00
603.50 409,45

1408,97 952,98
2025.77 1369,31
2K28.10 1911,03

NET AREA ERROR iAMMASiSEC
COUNTS %

50
16.
12

4,

3L 0

212.1
95 1

7,84E-01
1,25E}00

3,02E-01
6,71E-0I

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV ClOUNTS %

GAMMAS/ISEC

271 90 185.,74 54; 30,0 1,42E+00
350 i 23
434,31

5-17 7 65
"860,93

89.9,57
77 7, 30

1347.25

2161 4 7

238.58
295.30
338.73
351.60
583,15
609.21
661.66

911.32
96, 6.21

1460,72

249.
57,
60,

57O,

56.

110,

8,6
2.7

15,0
19,5

27,9
20,8
39,4

97.

7,14E+00
2,09E+00
2 50E+O0
2.45E+00
5. ISE400
3•.9 E+Oo
4.31E+00

3.28E+00

1.76E+01



MCA UNIT NUMBER (I)l
ADC UNIT NUMBER (1.l):
ENTER PRESET TIME DIGITS [NM] 1-3
COLLECT STARTED ON MCA 1 26-AUG-B7 12:53:53
COLLECT DONE 0,20 '% DEAD TIME

4NL>.- SU

ENTER BACKGROUND FILE NUMBER: 3

ANL> UIV

ANL> gUAN
MCA UNIT NUMBER (i)l
ADC UNIT NUMBER (1.1):
DETECTOR NUMBER (
SEOMETRY NUMBER ( i)l 2
KCA MEMORY REGION (FULL)'
NUMBER OF CHANNELS IN REGION ( 406)
DATE SPECTRUM COLLECTED '26-AUG-87):
TIME COLLECT STARTED (12:53:53):
DECAY TIME! 24-AUO-S7
TIME SAMPLE TAKEN: 11-42
DECAY TIME 2951ý88 MINUTES
v DEAD TIME ( 0,20O4
SAMPLE DESCRIPTION: 301241 49
USER IDENTIFICATION' NTM
DIMENSIONAL UNITS OF SAMPLE! 8
SIZE OF SAMPLE IN G S 5
UNITS CONVERSION FACTOR (1,0)



gAmMA SPECTRUM ANALYSIS
4

~ *******:. * * * ,ý * 1 1* * i ý * * * * * t It ý It t * *1 ý * * * 14 t * *_ ý ý * * t

CANBERRA SPECTRAN-F V3,OG SOFTWARE

U, S. NRC REGION I LABORATORY 26-AUG-87 111;44

ANALYSIS PARAMETERS

MiCA UNIT NUMBERf / ADC UNIT NUMBER1 li,
DETECTOR NUMBER: 2 / GEOMETRY NUMBER 2
SPECTRUM SIZE! 406 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION, 5
NUMBER OF BACKGROUND CHANNELSf 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68.0f`
IDENTIFICATION ENERGY WINDOW: -!00 KEY
ERROR OUOTATION: 1.40 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRErTL FROM MULTICHANNEL
ANALYZED BYi NT0

ANALYZER ANG

SAMPLE DESCRIPTION; 301241 fS
GEOMETRY DESCRIPTION: 450, ML
SAMPLE SIZE: 546540E+02 6
STANDARD SIZEi 45j5000E+2 ML
ANALYSIS LIBRARY FILEt ANL00o

MARINELLI BEAKER
/ CONVERSION FACTOR: ! OOOOE+O0

COLLECT STARTED ON 26-AUG-87 AT 12:53:57,

COLLECT LIVE TIME:
. REAL TIME:

DEAD TINE:

1000, SECONDS
1002, SECONDS
') i2( )

DECAYED TO 2. DAYSt 11981 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-B7
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



Ui S54 WRE REGION I LABORATORY 2-U~7 1U4202-AUG-1'87 IZ:11:44

SAMPLE: 301241 K2
DATI COLLECTED ON 20-AUG-87 AT 125353
DECAYED TO 2" DAYSF 1.1981 HOURS BEFORE THE START OF COLLECT(

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/G
DECAY

MEASURED ERROR CORRECTED ERROR

CO-60 1,42E-05 +- 4,74E-07 1,42E-05 +- 4.74E-07
CS-137 3.23E-07 4- i.O1E-O7 3.23E-07 +- 1.O1E-07

TOTAL 1045E--05 +- 4,84E-07 1.45E-05 +- 4,6S5E-O7

ERROR QUOTATION AT 1i00 SIGMA



. U S. NRR REGION I LAf ATORY 0 R A' T11R. 26,-AUG-8,, 13:1144

PEAK ANALYSIS

PK START - STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHM
KEy KEY

GROSS BACKGND NET AREA ERROR GFIT
COUNTS COUNTS COUNTS Z

NUCLIDES

- 116 - 134 125.19 86.77
2 341 - 359 350.32 238,64
2. 238,70
3 489 - 507 498i08 338.33,
3B 338.48
4 509 - 527 516!7 351.88
4B 351.92
5 851 - 870 860.96 583,16
5D 583100
6 889- %0? 899,18 608.Q5

601.20
71 963- 987 972,01 658.63
o$ 963 - 987 977.09 661.53
spB W6!48
9 1336 - 1357 1346.59 910,87
9B 911,07

10 0724 - 1746 1735.07 1173.07
11 0960 1 %952 1971,15 1332,40
12 2l50 - 2173 2161.55 1460.97
12: 1460,86
13 3693 -3721 3708,15 2505;43

2,0
16

Ii

1.0

1.0

374, 33,8. 36,
487, 246. 241i

275,
165, 141, 24,

60,
202i 141. 61,

182, 105, 77.
73,

171. 132. 39.
78,

217, 95e 122.
48,

230, 180. 50,
50,

160, B3. 2077,
2035. 26, 2009.
113, 50 108

143.
20. 0. 20.

65.9
10,4
7.7

64A4
17o4
27,7

13.0
20,7
14.6
42,1
1301
48.2
17.2
20,8

16,4
2,3
2.3

10,1
85

22 ý4

FB-212

1,6
1.6

t*~**** AC-222

tPt***** F'B-214

t******* TL-208

**t**0* )T-135YBI-21-4

W,89E-0i AGWiOmRD-2?
9.89E-01 CS-I1P

**I***** AC-228

•***4** CO-60
* * CO-60

:* *** K'-40

ERROR OUOTATION AT 1,00 SIGMA
PEAK CONFIDENCE LEVEL AT 63.0-

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF SNi-SO IMPROVEMENT
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO003

BACKGROUND DESCRIPTION: 301241 413 BKGD
BACKGROUND COLLECT STARTED ON 25--AUG-57 AT 15155132
BACKGROUND LIVE TIMEý 100W SECONDS



PEAKS NOT USED IN ANALYSIS

CENTRGID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

GAMMASiSEC

658.63
2505,43

36,,
17,
20ý

65.? 1.O1E+00
48.2 1,32E+00
22,4 4,75E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

350. 32
498.08
518,17
860,96
899.18

1346,59
2161.55

238,64
338.33
351.88
583,16
608.95
910,87

1460.97

241.
24i
61.*
77,

50.
lo0.

10.4
64i4
27;7
20,7
42.1
39.0
101!

7.49E+00
1,I01E+00
2,60E+00
5.23E+00

5,22E+00
1,72E+01



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY
CHANNEL KEV

306.96 209439
754i17 51141

1073440 726.52
24613c 6 1663,39
3037,72 2052,59
3304,122 22SM55
3660M0 2473'38
3710.7/3 2507,17
3862.67 2609.82

NET AREA ERROR
COUNTS %

521,
300

36,
2.
9i

10o
44

24.
1O0

43i7
59.4
52M3

196.2
54.6
44.0
7349
'22 4

57 49

GANMASiSEC

l.48E+00
1i79E+00
3M01E+00
2.95E-01
1 .82E+0
2M24E+00
B,45E-01
5.77E+00
2.46E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS

74.75
238, 62
337 .88
351?92
5-83. 10
609442

1460.64

85.
216.

1104

59,
25,
88,

53. 1
12.1
32,*9
16,9

3040
64,6
1149

GAMMASiSEC

2,81E+00
64 72E+00
2.19E+00

4 .02E}00

1,75E+00
1, 40E+01-



U+ Si NRC REGION 1 LABORATORY 26-AUG-87 12:5i!3

SAMPLE: 301241 17
DATA COLLECTED ON 26-AUG-87 AT 11:46:37
DECAYED TO 1. DAYS, 2302769 HOURS BEFORE THE START OF COLLECTi

RADIONUCLI DE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/G
DECAY

MEASURED ERROR CORRECTED ERROR

CO-60 WIE-.05 -. 5.22E-07 1.61E-05 +- 5.22E-07
CS-137 3,46E-07 +- 9,73E-08 3.46E-07 +- 9.73E-08

TOTAL 1,64E-05 +- 5.31E-07 1.64E-05 +- 5.31E-07

ERROR DUOTATION AT 1,00 SIGMA



U; S, NRC REGiON I LABORATORY 26-AUS-87 12!514f13

PEAK ANALYSIS

PK START -- STOP CENTROID

CHANNEL CHANNEL
ENERGY FWHN
IKEY KEV

GROSS BACKGND NET AREA ERROR

COUNTS COUNTS COUNTS 2
OF IT NUCLIDES

IE 90 7 116 10".3? 74.75
!BP 7 4, 07

2 298 - 316 306,96 207-'9
3 341- -359 350.2? 238.62
3B 238 70
4 488 - 506 497.41 337.88
4- 338. 48
5 , 509 - 527 518.23 351.92
5p 351.92
6 745 - 763 754.17 511,11
6D 510.77
. 851 - 870 860.87 5••3,10

583.00
8 890 - 909 B9.8, 609,42
HB 109,20
S 967 987 977,21 661.60
98 + 'i 4"10 1026.52

0 1063 101083 1073,40 726.52
08F 727 10

11 1724 - 17461735.15 1173.1•
!2 1960 1982 1971,19 1332247
13C 2150- 2172 2161.06 1460464
!3D 1460,86
14 2449 - 2473 2461,36 1663,:19
1,S 3024 - 3050 30371.72 2052.59
-6 3370 - 3397 3384.12 2286.55
17 3616 - 3674 3660.70 2473,38
18$ 37,0 - 3722 3710,73 2507,17
19 3848 - 3876 3862,67 2609.82

1.4

?42. 858.

348. 296.
509. ')Q7,

95, 53,1 4******

1.6 213,

1i, 258.

1604

148.

96,2.3 174,

211. 152,

1624 13-1.

64.

2161

275,
53ý

60.
110i
97,
78 1
49,
59 .
73,
2 5
78.

127.

40.
48,

2586 i
2316,

88.
143,

9,10,

4,

241
10,

16.2

12.1
7,7

32.9
17,4
16,9
13.0
19 .4
18.5
3040
1446
64,6

15.8
20 + 2

166.9
2,0

Ii,

8,5
136.2
54i6,
44,0.

73,9
22,4
57,9q

W*** * NP-239
******* FB-212

****** AC-222

******** P8-214

****~**** TL-208, NA-22.ANN-RD

* TL-208

**~**** B1-214

**** CS-212

***0 * BI-2121.4 1-4 i

2.1

21+

1.0

1,6

2685.
2346.

P91

6i

15,
14+
5.

27+

.Th

11,

1.

-4

104
6.74E-01

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68.0%

C -. MULTIPLET ANALYSIS CONVERGED NORMALLY
E -ULTIPLET ANALYSIS ERROR
$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SO IMPROVEMENT
B -ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0003

BACKGROUND DESCRIPTIONi 301241 113 BKGD
BACKGROUND COLLECT STARTED ON 25-AUG-87 AT 15:55.32
BACKGROUND LIVE TIME: 1000, SECONDS



4 GAMMA SPECTRUM ANALYSIS
4A-

CANBERRA SF'ECTRAN-F V3.00 SOFTWARE

U. S, NRC REGION 1 LABORATORY 26-AUG-87 12i51UI3

ANALYSIS PARAMETERS

MCA UNIT NUMBERi 1 / ADC UNIT NUMBER: 1.1
DETECTOR NUMBER: 2 / GEOMETRY NUMBER! 2
SPECTRUM SIZE: 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: E
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68,OX
IDENTIFICATION ENERGY WINDOW: +- 1.00 KEV
ERROR OUOTATION! 1,00 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY: N114

SAMPLE DESCRIPTION; 301241 17
GEOMETRY DESCRIPTION4 450 ML
SAMPLE SIZEI 5732,0Ei02 S
STANDARD SIZE: 4.5000E+02 ML
ANALYSIS LIBRARY FILE: ANLO00

MARINELLI BEAKER
CONVERSION FACTOR: 1 0000E+00

COLLECT STARTED ON 26-AUG-87 AT 11446437

COLLECT LIVE TIME!
REAL TIME:
DEAD TIME:

10004 SECONDS
1003. SECONDS
0.0 1 oo/

DECAYED TO 1i DAYS, 23.2769 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-B7
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



.CO

MCA UNIT NUMBER (1)l
ABC UNIT NUMBER (1+1)*
ENTER PRESET TIME DISITS [NM]' 11\1\3
COLLECT STARTED ON MCA I 26-AUG-B7 11146:37
COLLECT DONE. 0.30 % DEAD TIME

ANL> SU
ENTER BACKGROUND FILE NUMBERI 3

ANL> UN

ANL> OUAN
MCA UNIT NUMBER (1)1
ADC UNIT NUMBER 011)l
DETECTOR NUMBER ( 2)*
qEOMETRY NUMBER ( i)? 2
MCA MEMORY REGION (FULL):
NUMBER OF CHANNELS IN REGION (4096)?
DATE SPECTRUM COLLECTED (26-AUG-87)1
TIME COLLECT STARTED (11:46:37):
DECAY TIME! 24-A 97-7
TIME SAMPLE TAKEN* 1213-
DECAY TIME 2836462 MINUTES
% DEAD TIME (0.-30)?
SAMPLE DESCRIPTIONt 301241 ' )
USER IDENTIFICATION; NTH
DIMENSIONAL UNITS OF SAMPLE" G
SIZE OF SAMPLE IN-6 1 5.73.2
UNITS CONVERSION FACTOR (10):



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

90,14
107.58
111.09
396i79
498.18
899.69

1074.54
1346.78
2234i76
2559i50
2612.04
3061.50

63.13
74,90
77. 26

269,99
338.40
609,30
727,28
911.00

1510.40
1729,65
1765.13
2068.65

10,
69,
43,
35,
25 ,

19,
24,
39,
2.

34
81
2,

203.8
35,8
74.8
42,7
70,4
89,7
48.7
40,9

187.1
112.2

75.8
182.0

GAMMAS/SEC

4i40E-01
2,30E400
1,38E+00
1.18E+00
1,04E+00
1,33E+00
2,01E÷00

4,07E+00
3,28E-01
5.03E-01
1.52E+00
4.1BE-01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS ,%

272.41
434.17
518.23
682.79
753.67
976.15

1432,87
1656.91

186.09
295 .221
351.92
'462.95
510.77
660.89
969.11

1120,32

62.
61,

114,
27,

50.
31,
26.
14.

31,3
26 3
13,5
40.6
24.4
34,6
52.0
67.2

GAMMAS/SEC

1,62E+00
2.26E+00
4.88E+00
1,48E+00
3.03E+00
2.38E+00
2.84E+00
!,71E+00



U. S. NRC REGION I LADORATORY 26-AUG-87 11:44:14

SAKPLEt 301241 t6
DATA COLLECTED ON 26-AUG-87 AT i1:151!3
DECAYED TO 1i DAYS, 22,7536 HOURS BEFORE THE START OF COLLECT,

RADIONUCL IDE ANALYSIS REPORT

NUCLIDE ACTIVITY.CONCENTRATION IN uCi/G
DECAY

MEASURED ERROR CORRECTED ERROR

CD-109 3,44E-07 +- 4.27E-07 3,45E-O7 +- 4.28E-07
CM-60 1.68E-06 .- 9.22E-08 1.68E-06 4- 9,23E-08
K-40 3,77E-06 4- 7.68E-07 3,77E-06 4- 7,68E-07
PB-212 1.46E-07 4- 5.42E-O8 1.46E-07 4- 5.42E-08
TL-208 2,44E-07 +- 1,04E-07 2.44E-07 4- 1,04E-07

TOTAL 6il9E-06 9- B1?1E-07 6,19E-06 4- 8,92E-07

ERROR QUOTATION AT 1.00 SIGMA



BACKGROUND COLLECT STARTED ON 25-AUG-B? AT 15:55:32
BACKGROUND LIVE TIME: 1000, SECONDS

(



U, S. NRC REGION I LABORATORY 236-06G-87 11144....

PEAK ANALYSIS

PK START - STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHN
KEY KEY

GROSS BACKGND NET AREA ERROR
COUNTS COUNTS COUNTS X

GFIT NUCLIDE8

1 81 - 99 90.14 63.13
2C 98 - 120 107,58 74,?0

3C 98 - 120 111,09 77.26
3B 76.94
• 117 - 134 125.72 S7,13
5 263 - 281 272,41 186,09
5B 186.13
o 341 - 359 350,37 238.,68
68 238.70

388 - 406 396.79 269.99
BC 425 - 450 434.19 295.22
88 295,28
9C 425 - 450 441,69 300.28

10 489 - 507 498,18 338,40
108 338,48
11 50 - 527 518•,23 351.92
!I8 351i92
12 673 - 692 682,79 462.95
128 463.32
13 744 - 763 753.67 510.77
138 510,77
14 851 - 871 861,16 583,30
148 583.00
15 890 - 909 899i6? 609,30
15B 609,20
16 966 - ?86 976.15 660.89
168 661.48
17 1065 - 1084 1074,54 727.28
178 727.10
18 1336 - 1357 1346,78 911.00
188 91.1,07
19 1422 - 1443 1432,87 969,11
198 968.82
20 1646 - 1667 1656,91 1120i32
208 1120,19
21 1724 - 1746 1735.24 1173.19
22 1960 - 1982 1971,17 1332.45
23 2149 - 2172 2160.97 1460.58
238 1460,86
24 1223 2246 2234,76 1510.40
25 2547 - 2571 2559,50 1729,65
26C 2600 - 2623 2612,04 1765,13
268 1764.47
27 3048 - 3074 3061.50 2068.65

25, 265. 10.
1.5 443, 310. 133,

64.
!, 5 490,. 313. 177.

134,
0,9 320, 303. 18.
1.5 259. 197. 62,

54,
1,5 520, 156. 364.

275.
1,t 150, !15, 35,

1.2 147, 85. 61,
56.

142 97, 70, 28.
1.4 160. 75, 85,

60.
1.3 191. 77, 114,

?7,
1.2 83. 56, 27,

14,
110 ill" .'61. 50,

49,
1.8 180, 64, 116.

.73,
1,4 145, 49, 96.

78.
1,2 7, 48, 31,

48.
1,7 69, 41. 28.

4,
1.9 143. 54. 89.

50.
2.5 109. 93, 26,

32.
2,0 51. 37. 14,

19.
i,9 52b, 39. 487,
2,0 461, 16, 445.
2.1 250, 7. 243,

143,
0,6 8, 6. 2.
1.9 6. 3. 3,
2,5 22, 3i 19.

51.
1.2 7. 5. 2,

203,8 **IW~*Zt TH-234
16,9 1.10E+00
16.2
14.7 1.10E+00
14.4

124.0 ,*.**A*** CD-109
31.3 *3****** U-235
25.3
6.8 ******• PB-212
7.,7

42,7 Z**A***
26.3 3.86E-01 PB-214
20.5
29,4 3.86E-01 PB-212
16.8 ******** AC-228
17,4
13.5 1**1*** PB-214
13.0
40.6 ******0- CS-138
50,8
24.4 *• * TL-208,
18.5
13.0 ****0* TL-208
14i6
13.8 $$*:**tt BI-214
13,1
34.6 *.*•****$ CS-137
20.8
35,5 ***3**** 81-212

166.9
15,4 *0**** AC-228
16o4
52,0 ******* RU-i05
25.9
67.2 * 0***0** BI-214,
30.7
4.? ,,******* CO-60
4.9 1*W$*0 CO-60
6.6 *%***** K-40
8.5

187,1 *****
i12.2 1*****
26.3 6.53E-01 BI-214
33.7

182.0 $*: ***

NA-22YNN-RI,

SC-46,TA-182

ERROR QUOTATION AT 1,00 SIGMA
PEAK CONFIDENCE LEVEL AT 68.0%

C - IIULTIPLET ANALYSIS CONVERGED NORMALLY
-B .. ND IRSNMEBTAL-CAIOPRO USIND-EFAK I

BACKGROUND SUBTRACTION PERFORMED USING FILE 8KO003



MCA UNIT NUMBER (1)1
QDC UNIT NUMBER (141);
ENTER PRESET TIME DIGITS [NM]l 13
COLLECT STARTED ON MCA i 26-AUG-87 1i:i5:13
COLLECT DONE, 0,10 X DEAD TIME

ENTER BACKGROUND FILE NUMBER 3

UNL> U?

ANL> q'U.M

qCA UNIT NUMBER (I),
ADC UNIT NUMBER (l1.)1
DETECTOR NUMBER ( 2)
GEOMETRY NUMBER 1 I): 2
MCA MEMORY REGION (FULL)!
NUMBER OF CHANNELS IN REGION ( 4096)
DATE SPECTRUM COLLECTED (26-AUG-87'0
TIME COLLECT STARTED (11i15113)8
DECAY TIME! 24-AUG-B7
TIME SAMPLE TAKEN4 12130
DECAY TIME = 2805f22 MINUTES
% DEAD TIME ( 0,10j8

<.SAMPLE DESCRIPTION: 30124! *• ')

USER iDENTIFICA I NtNTW.
DIMENSIONAL UNITS OF SAMPLE: G
SIZE OF SAMPLE IN G : 1054,3
UNITS CONVERSION FACTOR (10)1



GAMMA SPECTRUM ANALYSIS S

CANBERRA SP'ECTRAN-F V3.OO SOFTWARE

U, S. NRC REGION I LABORATORY 26-AUG-87 !i244f14

ANAL'YSiS PARAMETERS

MCA UNIT NUMBERf I ADC UNIT NUMBER4 1i1
DETECTOR NUMBER: 2 / GEOMETRY NUMBER, 2
SPECTRUM SIZE: 40% CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS' 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68,0O
IDENTIFICATION ENERGY WINDOW: +- i00 KEV
ERROR GUOTATION: 1O00 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MULTTPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY! NTM

SAMPLE DESCRIPTION! 301241 46
GEOMETRY DESCRIPTION: 450 ML
SAMPLE SIZE: 1.0543E+03 6
STANDARD SIZE: 4,5000E+02 ML
ANALYSIS LIBRARY FILE: ANLO00

MARINELLI BEAKER
/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 26-AUG-87 AT IIV15'13

COLLECT LIVE TIME: 1000. SECONDS
REAL TIME: 1001. SECONDS
DEAD TIME, 0.10 %

DECAYED 10 1i DAYS, 22.7536 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



PEAKS NOT USED IN" ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEY COUNTS .

GAMMAS/SEC

107.66 74.95 38i 45.0 1.26E+00
110.65
134 39

307 13

350 37
397,26
581.75
683.11
753,52

1074.68
I174,•3
1346.66
2037,80
2127,?2
22356.53

76,97

209,.51
238,68

270,31
394i78
463.16
510.167

72 7,3S
794,96
910,92

1377.43
1438.27
1592.61

34,
89,
15.
13.
30.

26,

7.

78.6
54,6
49.2
35.8

79.3

41 i 4
86.3
87o0
55.2
57,5

77 , 1
65,0

I . 14E+00
9.07E-0i
9i48E-01
2,78E+00
5.00E-0i
6.16E-01
1.65E+00
1,04E+00
1,06E+00
1.49E+00
2i71E400
9.IOE-01
1 26E+00
1.27E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEY' COUNTS %

272,50
434,25
482,26
497.70
518, 31
099,57

2611,16

106,15
295 227
327.65

338.07
351.97
609.21
661 ,0
968,86

1764.54

46,
58,

75i

86,
70,
28,
25i
12 ,

33,9
23.9
74,4
17,5
16.0

43.2
36,6

GAMMAS/SEC

1 .20E+00
2,07E+00
5.80E-01
3.10E+00
3.67E+00
5,00E+00

2ý74E+00
2,IBE+00



liý So. NRC REGION -1 LABORATORY 2-U-7 i23'2t`-AUG-B7 I I '* 122 : 55

SAMPLEý4 301241 3-5
DATA COLLECTED ON 26-.AUG-B7 Af 10:54:07
DECAYED TO 1, D[AYS 22.5686 HOURS BEFORE THE START OF COLLECT

RAEPIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/G
DECAY

MEASURED ERROR CORRECTED ERROR

1,25E-06 +- .2E-08
2.09E-06 8- .i1E-07
2.35E -0 -' 1.09E--07

3,58E-06 +- B.23-077

1,25E-06 +- 8.29E-08
2.09E-06 +- 8.11E'-07

2,35E-07 +- i.O9-0

3.58E-06 -- 0323E-07TOTAL

ERROR QUOTATION AT MO. SIGMA



MCKGROUN4D SUBTRACTION PERFORt4ED USING FILE BKO003

BACK(GROUND DESCRIF'TIONW 301241 *13' BIM,
BACKGROUND COLLECT STARTED ON' 25-AUG-81 AT 154ý55:32
BACKGROUND LIVE TIME4 1000, SECOND'S



U. Sl NRC REGITCK I LABORATORY 26-AUG-87 1,1,:1215

PEAK ANALYSIS

PK START - STOP
CHANNEL

CENTROID ENERGY FWHM GROSS BACKOND NET AREA ERROR
CHANNEL KEV KEY COUNTS COUNTS COUNTS: X

OFIT NUCL IDES

1C

2C
28
3

4B

5
6
6E
7E

88

98

908

10B
iI
i1B

12

13
138
14
148
!5
15D
1684,•

16B
17
178
18
` 8

19

20
20B
21
21B
22

23
24

9? - 119 107.66 74.95
74,67

99 - 119 110,65 76,97
76?94

126 - 143 134,39' q2,98
264 - 281 272.50 186.15

186.13
298 - 316 307.13 209.51
341 - 359 350.37 238*68

238,70
376 406 397,26 27P,31
425 - 443 434.25 295l27

295,28
473 - 491 482,26 327,65

328,08
488 507 497.70 338.07

509 - 527 5031 351.97
351.92

572 - 591 581.75 394.78
674 -. 692 683.11' 463,16

463.32
744 - 763 753.52 510,67

510.77

851 - 870 860.86 583.10
583.00

890 -- 909 899.57 609.21
609,20

967 - 986 976.76 661,30
661.48

1065 - 1084 1074.60 727.38
727,10

1165 - 1185 1174,83 794,96
1336 - 1357 1346.66 910.92

911.07
1422 - 1443 1432.50 968,86

968,82
1724 - 1746 1735.34 1173.26
1960 - 1982 1.971.26 1332,51
2026 - 2049 2037.80 1377.43

1!2 320. 218i 102,
644

134C

1.0 248, 214. 35i
2,3 177I 131, 46o

54
1,i 184, 151,
1,5 495. 131, 364,

, 275;

2.2 279, 264 . ..
1.4 135., 79 56.

56,
22,' 78 64l -i4.

24.

2.2 133. 58, 754

1.3 '150. 64. 86,
!'7

ill 619 56, il,,

I-i3 82, 38," 44.
14.

1,8 112. 46. 66.

1.+4 143, 34, 109.0

1.5 103, 33, 70,
780

1,7 6'i 33, 28.

AB,
"2,3 55. 39, !6.

4,
2.1 53. 37l 16,

I,? 120÷ 44, 76,

2 0 74, 4?, 25,
32h

2,1 354, 30. 324,
2l5 299. 12. 287i
0 6 15. ?3 6.

13.4
W62

11.9
14.4
54,6
33 9

49.

7.7

181.1
23,9
20.5
74.4
34,7
17,5

13 *
79 i3
23. '1

50.8
18,.
i8.5

14,6
15,9
13.1
32.1
20,8
55,0

166.9
55.2

16.5
16,4

43,2
25,9

60

6.1
81.6

3i73E-01

3.73E-01,

U-235

0*00** NP-239
****** 'PB-212

*:~**m* PB-214

***• AC-228

***0*** • L-2148

:*0U TL-208

*W*9 BI-214

~***~*** CS-137

******** CS-134
0%*0*0 AC--228

****$**t CRU--0

*t*"** c0-60
CO8-60
BI8-214

AN UNRESOLVABLE PARAMETER CONFLICT HAS OCCURED
WITHIN THE GAUFIT SUBROUTINE - ERROR

25E 2104 - 2139 2127,92 1438.27 . l1
26 2150 - 2172 2161.33 1460.83 2,6

2344 - 2368
2599 - 2623

1460,86
2356&53 1592,61
2611.16 1764,54

1764,47

iI.

143,
7,

12i
!ib

7. 3

8.5
65,0

36,6
33,7

*4*0*** K-40

:'40** DI-21'41,3
15.
15.

8.

ERROR QUOTATION AT 1,00 SIGMA
PEAK CONFIDENCE LEVEL AT 68.0%

C - iULTIPLET ANALYSIS CONVER.GED NORMALLY



4 GAMMA SPECTRUM ANALYSIS

CANBERRA SPECTRAN--F t3, 00 SOFTWARE

U. S. NRC REGION ! LABORATORY 25~AG-711'12:55

ANALYSIS PARAMETERS

MCA UNIT NUMBER: i / ADC UNIT NUMBER: 1.1
DETECTOR NUMBER: 2 GEOMETRY NUMBER: 2
SPECTRUM SIZE: 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION 5
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 6840%
IDENTIFICATION ENERGY WINDOW: +- 1i00 KEYJ
ERROR gUOTATION: 1•.00 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
1IULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUVT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BYt NTM

SAMPLE DESCRIPTION: 301 "241 5
GEOMETRY DESCRIPTION: 450 ML
SAMPLE SIZ.E• 9.1240E+0C2 G
STANDARD SIZE: 4,5000E+02 ML
ANALYSIS LIBRARY FILE; ANLO00

MARINELLI BEAKER
/ CONVERSION FACTOR: 1ýO000E+00

COLLECT STARTED ON 26-AUG-87 AT 10'+54•• 7

COLLECT LIVE TIME!
REAL TIME•
DEAD TIME:

1000. SECONDS
1001. SECONDS
0.10 %

DECAYED TO !I DAYS, 22,5686 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



CO
NCA UNIT NUMBER (1) ,'
ADC UNIT NUMBER (1.1):
ENTER PRESET TIME DIGITS [NM]) 13
COLLECT STARTED ON MCA I 26-AUG-87 10:54'07
COLLECT DONEi DiIO % DEAD TIME

ANL> SU
ENTER BACKGROUND FILE NUMBER1 3

4NL> UH

ANL> 9UA0
MCA UNIT NUMBER ()
ADC UNIT NUMBER (1.1):
DETECTOR NUMBER ( 2):
GEOMETRY NUMBER 1,): 2
KCA MEMORY REGION (FULL),
NUMBER OF CHANNELS IN REGION ( 4096)!
DATE SPECTRUM COLLECTED (26-AUG-87)1
TIME COLLECT STARTED (10154:07):
DECAY TIME! 24-AUG-87
TIME SAMPLE TAKEN: 12120
DECAY TIME = 2794,12 MINUTES

DEAD TIME ( 110,0:
SAMPLE DESCRIPTION' 301241 5.
USER IDENTiFICAUION! NTM
DIMENSIONAL UNITS OF SAMFLE! S
SIZE OF SAMPLE IN G 912,4
UNITS CONVERSION FACTOR (10)4



K•A UNIT NUMBER 'l.)'
QDC UNIT NUMBER < i)
ENTER PRESET TIME DIGITS [NMI! 13
COLLECT STARTED ON MCA 1 26-AUG-67 0,32S200
COLLECT DONE4  Oý50 % DEAD TIME

ANL> SU
ENTER BACKGROUND FILE NUMPERi 3

ANL> UN

NCA UNIT NUMBER (•I)
ADC UNIT NUMBER (i,1)•
DETECTOR NUMBER ( 2
HEOMETRY NUMBER: i)t 2
NCA MEMORY REGION (FULL):
NUMBER OF CHANNELS !N REGION ( 40%9)
,ATE SPECTRUM COLLECTED (26-AUG-87)

TIME COLLECT STARTED (i0322100"'
DECAY TIME, 2M-AU1.-.1
TIME SAMPLE TAKENW 12.25
DECAY TIME '27,6#0, MINUTES
. DEAD TIME 0:50)+
SAMPLE DESCRIP'TION' '3012141 t4

UHSER qI ENTIFICATIOMN: NT

DIMENSIONAL UNITS OF SAMPLE' S
SIZE OF SAMPLE IN S 5 3
UNITS CONVERSION FACTOR (Ii)O;



4 4 :4:4 4 :4:4 4 :4 4 44 4:44444:4:4 4 4 :4 :~ :~ 44 * *
'S.

*. *4 *. * 4-, : : :4 :4 :4 :4 * 't : 4:: ly :* It *4 :ý :4 *4 *4: t4 *4: ItI ' * ****

SAhiM A SPECTRUM ANALYS -

CANBERRA SPECTRAN-F V3400 SOFTWARE

U. S, NRC REGION I LABORATORY 26-AUG-'87 10,50:22

ANALYS IS PARAMETERS

4CA UNIT NUMBER: 1 f ADC UNIT NUMBER: 1i1
DETECTOR NUMBER: 2. GEOMETRY NUMBER: 2
SPECTRUM SIZE: 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACI(GRWOU0 CHANNELS: 6 ON EACH SIDlE OF PEAK
PEAK CONFIDENCE FACTOR: 68.OX
IDENTIFICATION ENERGY WINDOW: +- 1.00 KEV
ERROR QUOTATION? 1.00 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUNI, SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROA MULTICHANNEL
ANALYZED BY: NTM

ANALYZER ANO

SAMPLE DESC'RIP'ION 301241 t4
GEOMETRY DESCRIPTIONý 450 ML MARINELLI BEAKER
SAMPLE SIZE: 5.79?30E+02 G / CONVERSION FACTORi 1.0000E+O0
STANDARD SIZE: 4..5000E+02 ML
ANALYSIS LIBRARY FILE: ANLO00

COLLECT STARTED ON 26-AUG-87 AT 10:32:00

COLLECT LIVE TIME:
REAL TIME:
DEAD. TME:

1000, SECONDS
1005, SECONDS

0C50 %

DECAYED TO I. DAYSY 22,1167 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-B5



Ui. S. NRC REGION I LABORATORY 26--AUG-37 iv.*50',2

-PEAK ANALYSIS

FIK START - STOP CENTROID
CHANNEL CHANNEL

ENER5Y FWHM GROSS BACKGND NET AREA ERROR
KEV KEY COUNTS COUNTS COUNTS %

GFIT NUCLIDES

97 - 120 107*01 74.51
74,67

97 - 120 110,79 77.06
76,94

A41 359 350,30 238.63
230.70

424 - 442 433.38 294.68
295.28

508 - 527 517i52 351.44
351092

777 - 796 786,90 533W19
805 - 824 814,20 551.61
851 - 870 861.05 583.22

583,00
88? - 908 898.52 608,50

609,20
?67 - 987 977,38 661,72

661.48
1336 - 1357 1346.73 910.97

311.07
1724 - 1746 1735,20 1173,17
1960 1- 982 1971.15 1332,44
2149 - 2172 2161.15 1460,70

1460.86
2869 - 2894 2881.91 1947,37
2947 - 2972 2959,77 1999,95
3046 - 3072 3059,91 2067,58
6696 - 3724 3710175 2507.19

1.6

1,6

1.8

!0.06,

1062.

1092.

653

570,

473,
463,
497,

514,

2.0

2.0
•1,5

2,8

922. 84,
64,

951, 11i,

134,
828. 264.

275,

580. 73,
56,

552. 1iso

?7,
406, 67l
432. 31.
433, 64,

77
428. 86,

78,
473l 155.

48,
800, 62.

30.
317, 8999,
82, 8122,
34, 101,

143,

20. 6.
4. 66.

35l1
16,2
32,5
14.4
15.0

7•17

43,4
20,5

170,1
13,0
40,7
88,4
44,0
1406
32.9
10.1
20.3
20,8

,63.1

1,1
1,i

12.9
8.5

63i6
65.8

11.0

7.33E-01

7.33E-01

*t**0** PB-232

ý**** P8-214

W******* PB-214

0****** W-187
*9000** TL-202!

***~ XE-135!BL-214

**:$*~P CS-137

1***00 AC-228

1,9 628,

2 0 8621

2.0

2,5

2,4

!.2
1.2
2.4

9316,
B204.
135,

27,
19.
26i
70.

ERROR GUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68l0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBIRACTION PERFORMED USING FILE BKOO03

BACKGROUND DESCRIPTION: 301241 W13 BKGD
BACKGROUND COLLECT STARTED ON 25-AUG-87 AT 15:55:32
BACKGROUND LIVE TINE: 1000, SECONDS



U. S; NRC REGION I LABORATORY 26-AUG-87- 10o,•'5022

SAIIPLE: 301241 t4
DATA COLLECTED ON 26-AUG-87 AT 10132100
DECAYED TO 1. DAYSi 22,1167 HOURS BEFORE THE START OF COLLECT

RADION;UCLIDE ANALYSIS REPO'RT

NUCLIDE ACTIVITY CONCENTRATION IN uCiiC
DECAY

MEASURED ERROR CORRECTED ERROR

C0-60 5i58E-05 +- 151E-06 5.59E-05 +-.152E-06

CS-137 4,52E-07 +- 1+39E-07 4.52E-07 +- 1.39E-07

TOTAL 5,63E-05 +- 1,52E-06 5,63E-05 +- 1.52E-0-

ERROR OUOTATIOI. AT li00 SIGMA



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

533.19
551.61

1947i37
1999,95
2067.58
2507. 1?

67,
316

66.

ERROR

407

6346
65,8

119 1c
134.

GAMMAS/SEC

4.20E+00
2,01E+00
2,13E+00
i.73E+00
1.25E+00
1,56E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

107401
110 79
450.3043M@3
517,52
861.05
898,52

1346.73
2161415

:4;51
77,06

238,63
2944.61
351,44
583.22
608,50
910-97

,1460.70

84.

264,
73,
t16.1
64,
36i
62,
oi01,

35,1
3245
15,0
4344

170.1
4440

63.1
1249

OAMMAS/SEC

2.80E+00
3,56E÷00

8.22E+00
2,67E+00
7,69E-01
4.34E+00
6.IiE+00
6X47E+00
1161E+01



PEAKS8 NOT USED !N ANALYSIS

CENTROID ENERGY MET AREA ERROR
fMI-NEL 1E1s S'UT

134.26
160023
164.0?
597 i 1
800.48
896.57
919i91

2027.09
2076,18
2643.05
2941.18
3346,49
3710.36

92.29
110,41
113.02

405.61
542 ý 3
607.19
622.94

1370,20
1403,34
1786,07
127.3.
2261.13
2506. 2

'17,

52i

36,
33.

15•

i3.
56

64•

32, 77
67,6
56 0

50,
C5.

126 ý5

46,7
136.4

70.3
-7,!

70i8
12.5

GAMMAS/SEC

2.47Ef00
6 77E-001

12.2E+00
2,31E400
2,37E+00
1. 11E+00
i,99E+00
7,44E-0!
iM16E+00
Ii22E+00
1.70E+00
1,52E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL EV , OUNTS'

107.06
211,06
350,32
434.3B
517 91
6B2261

861,14
?00,28

261,18
2610,88

74.55
77',' .524

238.68
295.35
351.7'
462.62
523.22
60F,70

1460,72
1764,35

120.
236.

90,
49,
81.
941,

12,

26.'7

13,4
A3.2

74,3
21•

'26+2
8.2

43,5

GAHMAS!SEI

2.57E400
3193E+00
7,35E+00
1.33E400
3,86E+00
2,69E+00
5.51E+00
6.66E+00
2.42E+01
2M14E+00



U. Sk NRC REGION I LABORATORY 26-AUG,-87 10:535B

SAMPLE! 301241 P
DATA COLLECTED ON ..6-AUG-7 AT 0923.3 9
DECAYED TO 1. DAYS, 21.4553 HOURS BEFORE THE START OF COLLECT

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/i
DECAY

MEASURED ERROR CORRECTED ERROR

CO-60 3,03E-05 +.- 3,ýE-07 3.04E-05 +- 8,92E-07
CS-137 2i!2E-07 +- 1,16E-.07 2.13E-07 +- 1,16E-07

TOTAL 3#07E-05 +- 9.15E-07 3,08E-05 +- 7,16E-07

ERROR OUOTATION AT 1,00 SIGMA



9i 54 NRC REGION I LABORATORY 26-AUG-87 10:03:58

PEAK ANALYSIS

PK START - STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHM
KEV KEV

GROSS BACKGND NET AREA ERROR
COUNTS COUNTS COUNTIS X

OFIT NUCLIDES

i

2C
2p
3C
38
4
5t
6$
7

78
8
BB

9B
10

IE
!iB
12
13
13B
i4$
15$
15D
16
17
07B
!B

i9
20
21
22
22B

23
23B
24
25
26
27

6- 3 84.35 5.23
9717 120 107.06 74.55

74,67
97 - 120 111.06 77.24

76.94
125 - 143 134,26 92,89
151 - 173 160,23 110.41
151 - 173 164,09 113.02
341- 359 350.38 238468

238,70
425 - 443 434.38 295.35

295,28
509 - 527 517,91 351.71

351.92
588 - 607 597.81 405.61
673 - 702 682.61 462.82

463,32
791 - 810 600448 542,35
851 - 871 861,14 583.28

583,00
885 - 911 896957 607.19
885 - 911 900.28 609.70

609.20
910 - 929 919.91 622.94
967 - 987 977.24 661.62

661.48
1724 - 1746 1735.29 1173,22
1960 - 1982 1971,23 1332349
2016 - 2038 2027,09 1370,20
2065 - 2087 2076,18 1403.34
2149 - 2172 2161.18 1460.72

1460,86
2598 - 2622 2610.88 1764.35

1764,47
2630 - 2655 2643l05 1786,07
2928 - 2953 2941.18 1987.39
3332 - 3359 3346.49 2261.13
3696 - 3723 3710,36 2506.92

1.5 4150 387A 28.
105 557l 480, 77,

64,
1,5 620, 500l 120,

134,
2.3 616,. 522, ?4.
1•4 472. 434. 37.
1A4 506. 454. 52h
1.5 715, 479. 236.

275,
1.5 3431 307, 36,

56,
i.5 323, 2333 90,

97,

2,. 263. 241., 42.
0.8 559i 5i0. 49.

-. 4

1.2 243, 207, 36.
AA 329. 248i 81.

2.i 315, 282, 33.
2,! 374, 280, 94,

78,
1.5 232, 217, 15.
1.9 346. 252. 94.

48.
1,9 4742, 15-_ 4587.
2•1 4106, 47, 4059.
2.4 26, 13l 13.
0,8 25i 20. 5%
2,7 166. 14, 152.

143.
1.5 i8. 7. 12,

11,

1,1 12l 6. 6,
0.8 13. 7. 6.
lidi 17, 9? 8,
1,7 64, 0. 644

88,1 *:**$:***
32.3 1h60E+00
16.2
26,7 1,60E+00
14,4
32,3 t3*0**
67.6 2.20E+Oiu
56.8 2.20E+00
13.4 **.*:,
!77

63.2 *$****
2O,5

23.7 W0
13.0
50.6 00**0*
74,3 *******
50,8

28,1 !(It*ý**

14.6
44.2 4,71E-01
28&2 4JtE-01
13.1

126.5 *.**:
244 0*0***
20,8

1.5 0111C-0
i.6 .***U*

46.7 ******t*
136.4 *.$A

8,8 m**:*.**
9.5

43,5 *4c*****
--. -,,.

70,3 **$**.*
76.7 *****
70.8 ***0*$$*
12.5 ***.****

AM-241

PF-212

PB-214

PB-214

1-134
CS-138

TL-208

BI-1251XE-135
H1-214

Nj-60

Bi-2!4

ERROR,QUOTATION .A.1.00.,SIGMA.
PEAK CONFIDENCE LEVEL AT 68.0O

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
E - MULTIPLET ANALYSIS ERROR
$ - MULTIPLET ANALYSIS COiVERGED
F - ENVIRONMENTAL BACKGROUND PEAK

DUE TO LACK OF CHI-SO IMPROVEMENT

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO003

BACKGROUND DESCRIPTION: 301241 $13 BKGD
BACKGROUND COLLECT STARTED ON 25-AUG-87 AT 15:55:32
BACKGROUND LIVE TIME: 1000. SECONDS



GAMMA SPECTRU M ANALYSI S

CANBERRA SPECTRAN-F V3ý00 SOFTWARE

U, S. NRC REGION 1 LABORATORY 26-IUG-57 100355

ANALYSIS PARAMETERS

hCA UNIT NUMBER:. I ADC UNIT NUMBER: 1.1
DETECTOR NUMBER: / GEOMETRY NUMBER: 2
SPECTRUM SIZE: 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS1 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACIORý 68,O.
TDENTIFICATION ENERGY WINDOW! +- 1O00 KEV
ERROR QUOTATION: 1.00 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

RýGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANIALYZER ANO
ANALYZED BYi JJK

S3AMPLE DESCRIPTION: 301241 t3
GEOMETRY DESCRIPTION: 450 ML
SAMPLE SIZE: 5,3260E+02 G
STANDARD SIZE: 4.5000E+02 ML
ANALYSIS LIBRARY FILE' ANLO00

MARINELLI BEAKER
/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 26-AUG-87 AT 09:33:1?

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME4

1000. SECONDS
1005, SECONDS
0.50 %

DECAYED TO 1, DAYS, 21.4553 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



C9
MCA UI41T NUMBER (I):
ADC UNIT NUMBER. (1.):
ENTER PRESET TIME DIGITS
COLLECT STARTED ON MCA I
COLLECT DONE, 0,50 1

[NMI: i3
26-AUG-87 09:33:19

DEAD TIME

NL> B GU
ENTER BACKGROUND FILE HUMBERi 3

ANL> UN

-41L) 91U
.CA UNIT NUMBER (1):
ADC UNIT NUMBER (1.1);
DETECTOR NUMBER ( 2):
GEOMETRY NUMBER ( 1)4 2
MCA MEMORY REGION (FULL);

.UMBER OF CHANNELS IN REGION ( 4006):
DATE SPECTRUM COLLECTED (26-AUG-B7)l

-TIME COLLECT STARTED (097:33,1)l
DECAY TIME: 24-AUG-S7
TIME SAMPLE TAKEN'f 12tP.6
DECAY TIME 2727,32 MINUTES,
'i DEAD TIME 0,50).
SAMPLE DESCRIPTION: 3r1-.24_. 43
USER IDENTIFICATIONijl J!.
.DIMENSIONAL UNITS OF SAMPLE:
SIZE OF SAMPLE IN G : 532S6
UNITS CONVERSION FACTOR fI.O)*



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEY COUNTS X

106.95
134.04
350.32

1347.23
1417,04
2560.51
3711.36

74,47
92.75

238.64
911.31
958.42

'1730.33
2507.60

60.
38.
47,
21,
22,,

5 ,
15.

48,8
65.2
72.9
94.2
86.6
9017
32,9

GANNAS/SEC

2.00E+001,00EO00
l. OOE÷O0

1i46E+00
2.24E+00
2,35E+00
3.'5E-01
3.57E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS x

498,06 338.32 33. 50,2 1,35E+00
518,29 351496 101. 16.6 4,32E+00
753.45 510.62 54. 26,8 3,.27E+00
899.50 609,17 69. 22.2 4.91E+00

2610.64 1764,18 12, 35,6 2,17E+00



U. S. NRC REGION 1 LABORATORY 2-U-S 732-15-AUGI-007 17:330:24

SAMPLE: 301241 #2
DATA COLLECTED ON 25-AUgO-7 AT .71151,-7
DECAYED TO 1. DAYS, 5.2075 HOURS BEFORE THE START OF COLLECT,

RADI NUCLI DE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/i
DECAY

MEASURED ERROR CORRECTED ERROR

9ý.85F-06 f- *3.43E--07
1.26E-07 +- 6A.70E-0,8
1,60E-06.+- 1.06E-06
2,75E-07 +- 1,67E-07

9.8B5E-06-+-- 3.43)E-07
1.26E-07 +-6.70E-08
1,60E-06 4-1,06E-06
2.75E-07 14 I69E-07

1,19E-05 4- 1.13E-06TOTAL

ERROR OUOTATION AT 1.00 SIGMA



U, S, NRC REGION I LABORATORY 254U&87 153124

PEA K ANALYSIS

PK START - STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHN GROSS BACKGND NET AREA ERROR
KEV KE1 COUNTS COUNTS COUNTS -Z

PFIT NUCLIDES

1 98 -. 116 106i95 74,47
iB 74.67
2 125 - 143 134,04 02.75
3 341 - 359 350.32 238,64
3B 238.,70
4 489 507 498,06 338.32
48 338.48
5 509 527 518.29 351,96
5B 351.92
6 744 - 763 753,45 510.62
68 510.77

851 - 860486 583.•i
7, 583,00.
9 890 - 909 899.50 609.17
01 609.20
9 768 - 9B7 977.42 661.75
?b 661,40

10 1337 - 1357 1347,23 011.31
1oB 911.07
11 1406 - 1427 1417.04 958.42
Q2 1724 17461735.52 .. 73,38
13 1960 - 1982 1971l48 1332,66
14 2150 - 2173 2161,7? 1461,13
!4B 1460,86
15 2548 - 2572 2560,51 1730i33
16$ 2601 - 2620 2610.64 1764.18
168 1764,47
17 3697 - 3724 3711;3c' 2507.60

1,0

1.3
1 .4

2.2

1.6

514, W90. 124,
640

102 364 38,
574, 252o 322.

275.

182, 0i"4 33,
60,

216, 115 101,

149, 95. 54.
49,

205, 100. 105.
73,

169. i00 60.
78.

188. 105, 83.
48.

225, 1540 71i
50.

199t 1780 22,
2036, 31i 1955.
1731, 22, 1709,

179, 8, 171.
143.

14i 9. 5,
15. 1. 12,

9I,,

22.* 0
16,2
65.2
8E3
7l7

50,2
17.4
16.6
1130
26.8
18,5
15,7
14,6
22.2

13, 1
!9.3
20Q8
21,
104
36.6

82.

?0,7

75,9
*37 5.-6

332 7

******* PB-2!2

*****00 AC-228

******* PB-214

:~*Vp*** TL-208,NA-22,ANN-RD

0* * TL-208

~**•**** BI-214

Wtt* CS-137

00***** AC-228

:~****** CO-60
*0*000 CO-4O

W*00

ho

!13
2,0
2.1
2.6

1.6
0*000~
l.02E+00 BI-214

ERROR OUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68,0%

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SO IWPROVEMENT
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0003

BACKGROUND DESCRIPTION: 301241 #13 BKGD
BACKGROUND COLLECT STARTED ON 25-AUG-87 AT 15:55:32
BACKGROUND LIVE TIME: 1000l SECONDS



AMMA S pECT R UM A N AL YSIS

CANBERRA SPECTRAR-F 0'.00 SOFTWARE

U, S, NRC REGION I LABORATORY '25-AU0G-S7, 17,3,3124

ANA LYSIS PARAMETERS

MCA UNIT NUMBER. I / ADC UNIT NUMBER: I11
DETECTOR NLMBER 2 / GEOMETRY NUMBERf 2
SPECTRUM SIZE, 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: 5
NUMBER'OF BACKGROUND CHANNELS 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68.0%
IVENTIFICATION ENERGY WINDOW: +- 1.00 KEV
ERROR UOlJTATION: 1,00 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
VIJLTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL
ANALYZED BYi NTM

ANALYZER ANO

SAMPLE DESCRIPTION: 301241 t2
GEOMETRY DESCRIPTION: 450 1L
SAMPLE SIZE! 6 I9I0E+02 S
STANDARD SIZE: 4.5000E+02 ML
ANALYSIS LIBRARY FILE: ANLOO0

MARINELLI BEAKER
/ CONVERSION FACTOR: 1,0000E+00

COLLECT STARTED ON 25-AUG-87 AT 17:15:27

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME!

1000, SECONDS
1003. SECONDS
0,30 2

DECAYED TO ., DAYS, 520751 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-o85



Ci

MCAUNIT NUMBER (1).:
ADC UNIT NUMBER (IoI):
ENTER PRESET TIME DIGITS [NMI: 13
COLLECT STARTED ON MCA 1 25-AUG-87 17:15:27
COLLECT DONE, 0.30 % DEAD TIME

ANL> SU
ENTER BACKGROUND FILE NUMBERi 3

ANL> UN

ANL> 9UAN
MCA UNIT NUMBER (1):
ADC UNIT NUMBER (If!)l
DETECTOR NUMBER 2):
GEOMETRY NUMBER ( I) 2
MCA MEMORY REGION (FULL)!
NUMBER OF CHANNELS IN REGION ( 40%)t
DATE SPECTRUM COLLECTED (25-AUG-B7):
TIME COLLECT STARTED (17:15:27):
DECAY TIME: 24-AUG-57

:TIME SAMPLE TAKENI 12103
'DECAY TIME = 175245 MINUTES

DEAD TIME (0.30):
SAMPLE DESCRIPTION: 301241 12
USER IDENTIFICATION: NTM

.DIMENSIONAL UNITS OF SAMPLE: G
SIZE OF SAMPLE IN 6 ' 69131
UNITS CONVERSION FACTOR (i,0)l



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR

CHANNEL KEV COUNTS Z

P07.66
i5d,43
397786

498,34
1073169
2019497

74,95
107.87
270.71

338.50
726.71

1365,39

63,
15,
~!4
19.
18.
4,

39.3
114,0
111.8
'931I

86.6

GAMMAS/SEC

2,09EF00
3.43E-011
4.29E-01
7,268E-01
1.48E+-00
6,02E-01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS 1

110,75
350.30
434,35
518.42
682X,37
753.56

900.02
977.28

1347.25
1381.42
1432.63
2611.48

77,17
238.63
295,33
352, 05
462.67
510470
609,52
661 65
911,32
934.38
968,95

1764,76

142.
286.

61,
107,

20,
2,,

69.
38S
29.

18.
19,
15,

16.7

23.2

14,2

56.3
28.3
18.9

29,1

64.f2
68,0
27.8

GAMMAS/SEC

4.54E+00
8.90E+00
24.23E÷00
4,56E+00
11OE+o0
2.55E+00
4,89E+00

3,06E+00
1,92E+00
2.OSE+00
2,77E+00



U. S. NRC REGION 1 LABORATOR- 71-5-AUG-67 171:11:56

SAMPLE' 301241 ti
DATA COLLECTED ON 25-AUG-97 AT 16153143
DECAYED TO h DAYS, 4.9453 HOURS BEFORE THE START OF COLLECLT

, IDIGNUC LIE AHALY IS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/9
DECAY

MEASURED ERROR CORRECTED ERROR

C0-60 3i33E-06 +- 1,57E-07 3,33E-06 +- 1,57E-07
K-40 1,39E-06 +-- S27E-07 1,39E-06 +-? ?27E-07
TL-20H 2.84E-07 +- 1,31E-07 2.64E-07 +- 1,31E-07

TOTAL 5°O!E-06 +- 9-50E-07 5.01E-06 +- 9.50E-07

ERROR QUOTATION AT 1.00 SIGMA



U, S, NRC REGION I LABORATORY 171 S,5

PEAK ANALYSIS21

PK START -- STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHH GROSS BACKGND NET AREA ERROR
KEV KEV COUNTS COUNTS COUNTS X

GFIT NUCLIDES

S 98 - 120 107,66 -7495
IS 74.67
2C 98 - 120 110.95 77117
28 .76.94
3 151 - 168 159.43 109.87
4 341 - 359 350,30 238,63
48 238.70

5 389 - 407 397.86 270.71
6 425 - 443 434i35 295.33
68 295.28
7 489 - 507 498,34 338,50
78 338,48
9 509 - 527 518.42 3.2.05
88 351,92
9 673 - 692 682.37 462.67
98 463.32

10 744 - 763 753,56 510,70
1B0 510,77
11. 852 - 971 861,26 583X37
!IB 583.00
12 890 - 909 900,02 609.52
128 609,20
13 967 - 987 977.28 661,65
138 661,48
14 1064 - 1083 1073.69 726,71
148 727,10
15C 1337 - 1368 1347,25 911.32
158 911,07
16 1371 1391 1381,42 934.38
168 934.04
17 1422 - 1443 1432.63 968.95
17B 968.82
18 1724 - 1746 1735.40 1173,30
19 1960 - 1982 1971,37 1332,58
20 2008 - 2031 2019.97 1365.39
21C 2150 - 2172 2161,42 1460.88
218 1460,86
22 2599 - 2623 2611,48 1764.76
228 1764,47

1,5 394, 267. 127
64.

1,5 4111 268, 142,
114i

. 1871 13,5.
1.4 443, 157. 286,

275.
0.8 128. 115, 13,
i,8 1471 86, 61,

1" 150, 7". 78,
60.

1.6 183, 76. 1'071
97,

1I1 84. 64, 20,

2.0 103, 61, 421

O4

1.9 156, 45. i !i.
7.0

1.1 128. 59, 69,

1,7 86. 48& 38.
48,

2.0 64. 43, 21.

814. 55. 29,
50i

1,8 B4. 66., 1.
±11

2,0 98, 7q. I9
32,

=,• ,.'3 .•, 681.
1.9 679, 20. 659.

0,9 8. 4. 4A
2.2 179. '. 171.

143.
1,6 16. 1 !5,

!!1

17,7
16.1
! ,7

14,4
114.0

8.1
7,7

I

20.5

17.7
17,4
14.2

13. 0
56,3
50,8
2ei8. 3
18,5

14,6
18.9
!3,1

20.8
45.1

166.9
65,2
16.4
o4,2

419
68.0
25,9
4.1
4.0

86.6
8.0

a,5
27.8
3347

I 25E+00

1 25,E +0 0

*•**:*** PB-212

**~*t•* pFB-214

:*1~*$*•* AC-225

:0*lU- P8 F-214

SCS-137

**t****k T-208NA--22tANN-RD

TL-208

04:3** pi 1-214

~****** CS-1-37

H***$8-212

1.41E+00 AC-228

:1**0 Y-9I2

0-00 RU-105

9.99E-01

CO-60
CO-60
CS-1340
K-40

*t***.f* BI-214

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68,0%

C - OULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO003

BACKGROUND DESCRIPTION! 301241 113 BKGD

BACKGROUND LIVE TIME: 1000. SECONDS



SAMMA SPECTFUM ANALYSIS

CANBERRA SPECTRAN-F V3.00 SOFTWARE

U, S; NRC REGION i LABORATORY 25-AUG-07 17:11:56

ANALYSIS PARAMETERS

NCA UNIT NUMBER: / ADC UNIT NUMBER! 1.1
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 2
SPECTRUM SIZE: 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68,0%
IDENTIFICATION ENERGY WINDOW! +- i,00 KEV
ERROR OUOTATION: 1.00 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY, NTM

SAMPLE DESCRIPTION: 301241 11
GEOMETRY DESCRIPTION: 450 ML
SAMPLE SIZE: 7.8760E+02 6
STANDARD SIZE: 4,5000E+02 ML
ANALYSIS LIBRARY FILE: ANLO00

MARINELLI BEAKER
!CONVERSION FACTOR: 1i0000E+00

COLLECT STARTED ON 25-AUG-87 AT 16:53:43

COLLECT LIVE TIME!
REAL TIME;
DEAD TIME:

1000, SECONDS
10024 SECONDS
0.20 %

DECAYED TO I1 DAYSý 4,9453 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



ANL> CO
MCA UNIT NUMBER ({1'
QDC UNIT NUMBER (1.1)1
ENTER PRESET TIME DIGITS [NMI] 13
COLLECT STARTED ON MCA i 25-AUG-87 16:53:43
COLLECT DONE, -L20 % DEAD TIME

ANL:> SU
ENTER BACKGROUND FILE NUMBER' '3

ANL> UN

ANL> OUAN
MCA UNIT NUMBER (W)f
ADC UNIT NUMBER (1,I).
DETECTOR NUMBER ( 2ý
GEOMETRY NUMBER ( i 7• "

MCA MEMORY REGION (FULL)!
NUMBER OF CHANNELS IN REGION ( 40761
DATE SPECTRUM COLLECTED (25-AUG-87)I
TIME COLLECT STARTED (16'53:43):

DECAY TIME! 24-0UG-9?
TIME SAMPLE TAKEN 11,157
DECAY TIME 1736,72 NINUTES

DEAD TIME ( 0.20):
SNMLE ESCIPTION. 301241 41

1JSR IDENTIFICAT1ONf NTM
DIMENSIONAL UNITS OF SAMPLEt i
SIZE OF SAMPLE IN G 1 797
UNITS CONVERSION FACTOR (140):



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS X

107.25
110.,61
272.48

350,40
434,27
482.90
498.31
518.23
683.35
753,67
860.72
899.55
977. 03

1074.27
1195.43
1346.89
1380.71
1432.45
1656.73
2161.39
2292,13
2573.73
2611.06

74.67
76,94

186.i3
238170
295.28
328.08
338,48
351.92
463.32
510.77
583.00
609.20
661,48
727,10
808.86
91i,07
934.04
968,82
1120.19
1460,86
1549.13
1739.26
1764.47

64.

54.
275,

56,
261

60,
97,

14i
49,
73,
78.
48,
4 1
4.

50.
11.

32.
19 1

143i
3,

1•1

16.2
14.4
25.3:

.7,7

20.5
3417
17,4
13,0
50.8
18,5
14,6
13.1
20.8

166,9
116.5

16,4
41t9
.25.9
3017
8.5

129.1
63.3
33,7

GAMMAS/SEC

2,13E+00
4.29E+00
1.40E+00
8.56E+00
2,05E+00
1,05E+00
2,47E+00
4,13E+00
7,69E-01
2,93E+00
4,98E+00
5.52E+00
3,67E+00
3,16E-01
3.26E-01
5.20E+00
1.19E+00
3*54E+00
2.34E+00
2128E+01
5.02E-01
8986E-01
2.01E+00



.4N-56 LULD<8YS3E-0

N0-22 LLP<2.89E-07
NA-22 II-IQ, 18-:8

RB-95 LLD<.,.34E-OS
0t-97 LLD.4.86E-08
ND 147 LLYI.,7E-07
NP-239 LLD4IJ175E-07
PA-234M LLD 3.821-0
PB-.212 LLD< ,12E-07
PB--214 LLD,1 21E-07
0-223 I.LD 4.S6E-07
RU-103 LLD<3406E-O6
RU-106 LLD<3;17E-07
SB-124 LI.D<3.55E-(8
SB-125 LLD<7.79E-O8
S--127 LLD<8.66E-08
SC-46 LLD<5,76E-O8
SE-75 LLD,4,26E-OD
SN- I 13 LLD<12 55E-08
SR-85 LLI<3.5YE-OB
SR-91 LLD<104E-07
SR-92 LLD<4o22E-08
TA-182 LLD%'i.23E-07
TA-183 LLD8.2OE-OS
TC-99M LLD'K3,10E-O8
TE-132 LLD<'2,92E-08
TH-227 LLD<3,64E-07
TL-208 LLD<1.8E-07
U-235 LLD2.26EO--07
W-187 LLD<9,9OE-OB
vAE-131A LLD<1,26E-06

XE-133 LLD<1 23E-07
XE-133M LLD(3.83E-0'7
XE-135 LL"D.. 67E-08
Y-88 LLD<3,32E-OS
Y-91M LLD<5 35E-08
ZN-65 LLD<7,85E-08
ZR-95 LLD<5.95E-08
ZR-97 LLD<3 441E-08

LLD"2.,7E-03
LLD*(3,47E-07
LLv<2,S9E-08

LLDV3 45E-08
LLD<1,34E+C2
LLD<2,1BE-07
LLD-: 82E-07
LLU<3,22E-06
LDLI,12E-07

LLD.I,21E-07
LLD 4,56E--O7

LLD<U315E-O8

LLD<31,16E-07,LLD<3 61E-O2
LLD<74.OE-08
LLD< 1-6E-07
LLD<,'14E-OB
LLD<4,35E-0B
LLD<"257E-0"

LLD'<1 ,5E-O6

LLDI,ý'.78E-07

LLD<2,25E-04
LLD<1,24E-07
LLD<1,O2E-07
LLD<2. 70E-06

LLD'4A,2E-08
-LD<,6,3E-07
LLD<4,?BE-07
LLDK2,26E-07
LLD'K3.04E-07
LLII- ,3,E-06
LLDIK153E-C07

LLD<6,03E-07
LLD<4.%E-07
LLD'(3,35E-O8
LLE(.O5,6E+OA
LLD.(7,B8E-OD
LLD<.6,O6E-OS
LLii<1,65E-O7

0OOE-O1 i- OOOE-0i OOOE-OI +- OOOE-0iTOTAL

ERROR GUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 68.0%



ij S. NRC REGION I LABORATORY -25-AUG-87 16:44*457

SAMPLE: 301241 413
DATA COLLECTED ON 25-AUG-87 AT 15:55:32
DECAYED TO li DAYSt 14.6756 HOURS BEFORE THE START OF COLLECT,

NUCL IDE

RADIONLUCLIDE ANALYSIS REPDORT

ACTIVITY CONCENTRATION IN uCiiG
DECAY

MEASURED ERROR CORRECTED ERROR.

AC-228 LLD'2 24E-07
AG-1061 LD<1 17E-07
AG-108M LLD<5oO2E- OS

G6-110M LLD'4.6BE-OB
AN-241 LLD1<,37E-07
AR-41 LLD,4 24E-O8
AU-19B LLDU, 79E-O8
BA-133 LLD<5.42E-08
BA-139 LLD<1.33E-07
BA-140 LLD'OI.BE-07
BE-7 LLD<2,62E-07
BI-207 LLDM2 79E-OS
BI-212 LLDK6+21E-07
K-214 LL< ),.35E-O7
CD-109 LLD<1 A0E-06
CE-139 LLD<2,M5E-08
CE-141 LLD<4.94E-OS
CE-143 LLD<6 32E-08
CE-144 LLD<2,26E-07
CO-56 LLD(3,41E-O8
QO-57 LLD<2oM4E-O8
CO-58 LLD<2,67E-0B
CO-60 LLD<4iO1E-OS
CR-51 LLD2, 26E-07
.S-132 LLD<4i79E-OS
CS-134 LLD<,4A1E-O8
CS-134 LL..3• 72E-OG
ES-136 LLD<2 49BE-08
CS-137 LLD<7,07E-08
CU-604 _LD'.-l<.BE-06
EU-152 LLP<1,63E-07
EU-154 LLDMBM3E-O8
FE-59 LLD<6.23E-08
HF-175 LLD<3057E-O8
HF-IBi LLD<3.29E-08
HG-203 LLD<3406E-O•8
1-131 LLL.B"2,8,E-OB
1-132 LLDMS.07E-O8
1-133 LLD<2,8BE-O8
T-134 LLD3 , ?9E--8
1-135 LLD<1,2OE-07
!N-1i6H LLD<5,.V47E-08
18-19? LLD<21 74E-OB
(-40 LL[D1i, 43E-06

,D(R-S LL<7,9E-'O
KR-B5N LLD,(315E-08
KR-.87 LLD<5,76E-O8
KR-80 LLD<7,64E-08
LA-140 LLD(4,56E-08
LA-142 LLtI<6.49E--0

LLD<2 ,24E-07
LLD<K134E-07
LLD<502E-OB
LLD(4,70E-OB
LLDi'.,B37E-07
LLD<MI,4E-01
LLD.(4,23E-O8
LLD<5,42E-O8
LLD<3,23E+Ol
LLD<1-7E-07
LLD<2"68E-07
LLD<2T79E-OB
LLDK6o21E-07
LLD<I,35E-07
LLD'l.IOE-06
LLD<2,97E--O8
LLD<k5. lIE-0B
LLD<1,42E-07
LLDK2,27E-O7
LLD<3546E-O8

LLD<2,71E-O8
LLD<4.02E-OB
LLD<2,35E--07
LLD(5,211E-O8

LLD<4,42E-O8
LLD<'372E-OB
LLDM3,25E-OB
LLD<7.07E-OB
LLD<5.67E-05
LLD<I.63E-07
LLD<8. 13E-08
LLD<6,3BE-08
LLf<3,63E--GB
LLD<3.37E-O8
LLD<3,14E-08
LLD<3,* 320-OS
LLD(6.34E-03
LLDKIL4E-07
LLD-,7,60E+05
LLD<6457E-06
LLD.34,35E+05
LLD<2,78E-O8
LLD<Il43E-0O
LLD<7.99E-06
LLD1,i25E-05
LLD<8.01E+01
LLD<l1I4E-O0
LLD<8870E-GB
LLDýE1 720+1l



BACKGROUND DESCRIPTION: 301241 113 BKGD
BACKGROUND COLLECT STARTED ON 25-AUG-87 AT 15:55132
BACKGROUND LIVE TIME, 1000. SECONDS



8iS NIRC RGION I LABORATORY 25-AUG-8710I":44:57

PEA .,A( ANALYSI S

PK ST

iC
ID
2C

28
3
3B

4
48
s5D
68
6
68

7
'78

8B

98
10
401
11
11B

12

13
138

14
148
15
158

i6C
16B

17C
178
18
188
19
198
20
208
21
218
22

23C
238

1

i

1

1

TART- STOP CENTROID ENERGY FWHM GROSS BACKGND NET AREA ERROR
CHANNEL CHANNEL KEV KEV COUNTS COUNTS COUNTS X

98 - i19 07,25 74,67 1.2 235, 171i 64, 16.2
74.67 64, 16.2

98 - 119 110.61 76.94 1.2 301. 167. 134. 14,4
76.94 !34. 14.4

264 - 281 272l48 186.13 1.9 140. B7, 54. 25.3
186413 54, 25.3

341 - 359 350.40 238.70 1.4 387, 112. 275, 7,7
238,70 275, 707

425 - 443 434.27 295.28 1.5 1031 47, 56, 20"5
295,28 56. 20.5

474 - 492 482.90 328,08 1i, 61i 35, 26. 34l7
328.08 26. 34,7

489 - 507 49831 338,48 1,5 90, 30, 60, 17.4
338,48 60, 17.4

509 - 527 518,23 3•1.92 1,4- 135, 39. 9K. I.0
351,92 97, 13,0

674 - 693 683.35 463,32 1.0 36; 22• 14, 5508
463,32 14. 50.M

744 - 763 -753.67 510,77 2,2 68, 19i 49. '18,5
510,77 49. 18.5

851 - 870 860172 583,00 1.4 97, 24i 73, 14.6
583.00 73, 14,6

890 - 909 899.55 609,20 1.7 93, 15. 78, 13o1
609.20 78, t3.1

967 - 987 977.03 661,48 0,0 771 291 48. 20.8
661148 48. 20.8

064 - 1084 1074,27 727,10 1.1 24l 20, 41 166.9

727,10 4. 16619
18r 1205 1195.43 808.86 1.2 i14 7. 4. 116.5

308M86 4" 11615
336 '- 137 1346,89 91107 . ,8 59, 90 " 1

.!107 500 16.4
370 - 1391 !380,91 934.04 2.6 17., 6. !I: 41.9

?4-.04 !l, 41,9
422 - 1443 1432,45 968,82 1.6 52, 20. 32. 25.9

968,82 32. 25,9
646 - 1667 1656,73 1120.19 1.7 26, 7, 19, 30,7

1120,19 19. 30.7
150 - 2172 2161l39 1460,86 1,7 146, 3. 143. 8.5

1460,86 143. 8.M
280 - 2303 2292.13 1549.13 2.1 ?9 6. 3. 129.1

1549,13 3. i29,1
561 - 258 2573o73 1739,26 1.6 7l 2, 53 63,3

1739,26 3. 6343
598 - 2623 2611.06 1764.47 2.0 12. 1, i1l 33.7

1764.47 ll. 33.7

GFIT

2.49E-01

2,49E-01

IMM-1* U-235

******** P1-212

U****M* PB-214

******** LA-140

~*$*** AC-22P

:*M*** PB-214

M*M*** CS-138

******* TL-208MNA-22PANN-RD

******* TL-208

***Y*** CS-137

UMW~4 BI-212

*A***** i-112

8,05E-0i AC-228

1.02E+00 Y-92

*M** RU-I05

M**** BI-214iSC-46

4,8E-0 B-40

4.83E-01 BI1--14

NUCLIDES

ERROR QUOTATION AT i.OO SIGMA
PEAE{ CONFIDENCE LEVEL AT 68,0%

M - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK'

BACKGROUND 5UBTRACTION PERFORMED USING -TILE BKO003



9A 5MMA S EEC TRUM ANAL YS I S

CANBERRA SPECTRAN-F V3,00 SOFTWARE

1L S. NRC REGION I LABORATORY 25-AUG-87 1.644:57

ANALYSIS PFARAMETERS

MCA UNIT NUMBER: I I ADC UNIT NUMBER: 1,1
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 2
SPECTRUM SIZEi 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68,01
IDENTIFICATION ENERGY WiNDOW - 1.00 KEV
ERROR QUOTATION! 1.OO SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY! NTM

SAMPLE DESCRIPTION! 301241 41
GEOMETRY DESCRIPTION: 450 ML MARINELLI BEAKER
SAMPLE SIZEi 6.4170E+02 0 / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 4.5000E+02 ML
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 25-AUG-87 AT 15:55:32

COLLECT LIVE TIME: 1000. SECONDS
REAL TIME: 1002, SECONDS
DEAD TIME! 0,20

DECAYED TO !L DAYSi 14.6756 HOURS BEFORE THE ST"ART OF COLLECT

ENERGY CALIBRATION PERFORMED 25-AUG-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



NL>LD
MCA UNIT NUMBER (i)'
ADC UNIT NUMBER ,i)
DETECTOR NUMBER I
GEOMETRY NUMBER ( I) 2
MCA MEMORY REGION <FULLI:
NUMBERk OF CHANNELS IN REGION ( 4096)'
DATE SPECTRUM COLLECTED (25-AUG-8T)7
TIME COLLECT STARTED .l,,553•20)•
DECAY TIMEI 24-AUG-97
TIME SAMPLE TAKEN! 1115
DECAY TIME 2320.53 MINUTES
% DEAD TIME ( 0.20Y:
SAMPLE DESCRIPTION: 111, +!3
USER IDENTIFICATION: NTh
DIMENSIONAL UNITS OF SAMPLE! S
SIZE OF SAMPLE IN 6 64•i
UNITS CONVERSION FACTOR (1I0)1



U, S NRC REGION I LABORATORY 25- AU G"-8 10, 11 i 51,•

P EA: ANALYSIS

PK START - STOP CENTROID ENERGY FWHM GROSS PACKOND NET AREA ERROR GFIT NUCLIDES
CHANNEL CHANNEL KEV KEY COUNTS COUNTS COUNTS %

1C 98 - 119 107,25 74,67 14, 235 11.i 64, 16., 2.4?E-01
2C 9Q - i19 110.61 76,94 1.2 301, 167, 134, 14,4 2,49E-01
3 264 - 281 272.48 186613 1,9 140.. 97, 544 25.3 0**;•0*0 U-235
4 341 - 359 350,40 238,70 1,4 387, 112, 275, 7,7 01100 PP-212
5 425 - 443 434.27 295,28 1,5 103, 47. 56. 20-5 0000 PB-214
6 4,74- 492 482.90 328.08 1.1 61, 35. 26. j,-7-,:ýk -- LA-140
? 489- 507 498,31 338.48 1,5 90, 30. 60# 17'4 W*h.*I AC•-22B
8 509 - 527 518.23 351,92 1•.4 135, 37, 97, 13.0 Wttttt P8-214
? 674 - ,693 683,35 463.32 1.0 36, 22, 14. 50.8 *00g*mt CS-138

10 744 7 763 753.67 510.77 2.2 68, 19. 49. 18,5 t***3** TL-208,NA-22,ANN-RD
!1 951 - 870 860.72 583.00 1.4 97, 2,4. 73. 14.6 W***I. TL-208
12 890 - Q09 899,55 609.20 1.7 63 15, 78,. 13.1 11000 BI-214
13 967 - 987 977.03 661,48 0.9 77, 29. 48, 20,8 0*.10.0 CS-"137
14 1064 - 1084 1074.27 727,10 1,1 24, 20. 4. 166,9 **tU*0 * BI-212
15 1185 - 1205 1195.43 808,86 1, 11. 7. 4, 116.5 :• ,**:*. 1-132
16C 1336 - 1357 1346,69 911,07 1!8 59, 9. 50. 16.4 8,05E-01 AC-228
17C 1370 - 1391 1380i91 934,04 2 17. 6i ti. 41,9 i,02E+00 Y-92
18 1422 - 1443 1432,45 96.832 !,6 52i 20. 32, 25,9 t:a***** RU-105
19 1646 - 1667 1656,73 1120,19 17 26, 7. !9, 30.7 *.•*•40 BI-214,SC-46
20 2150- 2172 216-1,39 1460,86 1.7 146. 3. 143, 6.5 *$0*0*1 K-40
21 2280 - 2303 2292.13 1549.13 2,1 91 6. 1, 129.1 l**W0*'
22 2561- 2585 2573,73 1739,26 1.6 7, 2. 5, 63.3 00lI**
23C 2598 - 2623 2611,06 1764447 2.0 12. !, 11 33.7 4.83E-01 81-214.

ERROR GUOTATION AT 1,00 SIGMA
PEAK CONFIDENCE LEVEL AT 68.0Z

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND DATA SAVED IN DISK FILE! BKOOO3



P RACKGROUND ANALYSIS REPORT .R

CANBERRA SPECTRAN-F V3.000 SOFTWARE

U4 S, NRC REGION I LABORATORY 25-AUG-97 "16: 31:i91

ANALYSIS PARAMETERS

ICA UNIT NUABER# / ADC UNIT NUMBER; 1.1
DETECTOR NUMBER! 2 / GEOMETRY NUMBERI 1
SPECTRUM SIZE; 4096 CHANNELS FROM MCA REGION FULL
ORDER OF SMOOTHING'FUNCTION• 5
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR4 68,0Z
IDENTIFICATION ENERGY WINDOW" +- 1.00 KEV
ERROR QUOTATION: 1,00 SIGMA UNCERTAINTY

MULTIPLET ARALYSIS PERFORMED

REGULAR OUTPUT
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BYi NTM

SAMPLE DESCRIPTION: 301241 *13 BKGD
COLLECT STARTED ON 2S-AUG-S7 AT 15'55:32

COLLECT LIVE TIME: 10004 SECONDS



ui•IT NUMBER (i)1

PER PRESET TIME DIGITS 1N9] 13
XLLECT STARTED ON MCA 1 25-AUG-97 15155132

iOLLECT DONE, 0,210 DEAD TIME

SEN•TR BACKGROUD FILE NUMER 3
KCA UNIT NUMBER (1F
ADC UNIT NUMBER (11)
DETECTOR NUMBER ( 2)
KCAMEORY REGION (FULL)I
NJU•BER OF CHANNELS IN REGION (406):
DATE SPECTRUM COLLECTED (25-AUG-B7):
TIME COLLECT STARTED (15:55f32):

SAMLEDESRI'Ti~{3-124? !13 fij

USRIDE ITotN N


