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ADC UNIT NUMBER (1.1,:
ENTER PRESET TIME DIGITS ENN]: --2
COLLECT STARTED ON MCA I 16-JUN-37 03:11:4;
OOLLECT DONE, ,7- •' DEAD TIE

.•L>o UN'

MCA UNIT NUMBER '.i)-
ADC UNIT NUMBER (1,1):
DETECTOR NUMBER ( 2Y:
GEOMETRY NUMBER ( I): 2

AA.MEMORY REGION (FULL)'.
NDMBER 9F CHANNELS IN REGION (4096):

DATE SKECTRUM COLLECTED (16-JUN-B7):
TIME COLLECT STARTED (09:11:46):
DECAY TIME: !!-JU.N-97
TINEIMPLE TAKEN: 1400
DECAY TIME 6911-77 MINUTES
I DEAD.TIME (0,.1),
SAMPLE DESCRIPTION:N
USER IDENTIFICATION: NTN
DIMENSIONAL UNITS OF SAMPLE:, C
SIZE OF SAMPLE IN G : 345,2
N4ITS CONVERSION FACTOR (1,0):



G A MMA SP EC T RU M 4 ANALY SIS

I.

*
*

CANBERRA SPECTRAN-F V3.00 SOFTWARE

S• C REGION 1 LABORATORY 16-JUN-87 09:23:45

AN A L Y S I.S PAR A MET ER S

"CA UNIT NUMBER; I / ADC UNIT NUNBER: 1.1
DEUTE 2,:JBRL:2.....E~E~
SPECTRUWSIZE:-409• CHANNELS FROM MCA' RE# .. .....
3RDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
FEAK- CONFIDENCE FACTOR: 68.0"
IBENTIFICATION.ENERGY.WIN.DOW:I f- 1.00 KEV
ERROR GUOTATION: t.W0 0{SSA UNCERTAINTY

.ULTI.LET ANALYSIS PERFORMED

KOULAR OUTPUT
;ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZE. ANO

- rL D 'by NTM

~..K>K;

K

SAMPLE DESCRIPTION: 301228 $1
GEOMETRY DESCRIPTION'V: 450MHL
-•MFLE SIZE: B.4520E+02 G

STANDARD SIZE: 4.5000E+02 ML
ANALYSIS LIBRARY FILE:.ANLOOO

MARINELLI. BEAKER
/ CONVERSION FACTOR: T.O000E+00

COLLECT STARTED ON 16-JUN-87 AT 09:11:46

COLLECT LIVE TIME:
REAL TIME:
DEADJTIME:

600. SECONDS
601. SECONDS
0.17 %

DECAYED TO 4. DAYS, 19,1961 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 12-JUN-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85
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PK START .- STFOP CENTROID
CHANNEL CHANNEL

KENRY PiE GROSS BACKGND NET APEA ERROR
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iC
2C

3

5

8

11.

97-
116 -

341 -
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4977.90
518,39
568,50
7153,#73
861.02.
899.59

L074.07
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U. S,,NRC REGiON I LABORATORY 6-

SAMPLE: 301228 11
DATA COLLECTED ON 16-JUN-87 AT 09:11:46
DECAYED TO 4. DAYS, 19.1961 HOURS BEFORE THE STA,.T Or COLLECT,

RADIONUCLIDE ANALYSIS REFORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/G
DECAY

MEASURED ERROR CORRECTED -. ERROR

C0-60 6.11E-06 +-268E-07 612E-06 +- 2 .. 68E- 07
T.-208 5.12E-07: +- .036E•-67 5A 121 -0 7 11361E47

TOTAL '6.&2E-: +- W.074̀ 6.3E-06+ 3i011E-O7

ERROR -QUOTATION AT: 1.00 SIGMA



PEAKS NOT USED IN ANALYSIS

CENTRGID ENERGY NET AREA ERROR •A..AS..EC.
CHANNEL KEV COUNT"..

107,39 74M90 67, 24.4 3.71E+00
110.77 -.1 • a.. . . 79E00
125.11 86.B6 !5, 130.3 7.10E-. .
350.35 238.88 1680. 12.1 8.73E+00
433.97 295,32 45, 30,6 2.78E+00
.497,90 338.47 56. 23,0 3.84E+00
518,39 352.30 ?4, 15.6 6474E+00
.568•,50 386.13 17. 64.5 1,29E+00
7.7•5373 -511,16 27. 39.8 2,74E+00
899.59i ý 69i63 77. 16,3 9#17E+00
074.07 -727,42 13. 78.8 1.86E+00
1346.85 911.60 28. 47,3 4,84E+÷0 0-

.-1641,45: 1110.53 16. 69.9 3,38E+00
2078,70 0 1405.82 4. 100.0 1.03E+00
121616,78:1461,94 121. 9.9 3,22E+01

•2355'78.592c8. 3. 120.2 .W56E-01
2611i.6917 65,85 .914- 34,9 4.23E400
37111.77 2509.16 7, 48.1 2.61E+00

-k ~-~'



xCA UNI-T NUMBER (11Y

ENTER PRESET TIME DIGITS [N0]: 62
COLLECT STARTED ON MCA 1 16-JUN-87 09311
COLLECT 11ONE, 0,33 % DEMD TIME

ANL>~ UN

ANL.> ru

MCA UNIT NUMBER (1):
4DC UNIT NUMBER (1, 4:

DETECTOR NUMBER ( 2),
SEOMETRY NUMBER ( 1); 2
KA MEMORY REGION (FULL):
.qNA.m;R F CHANNELS IN REGION ( 4096):

DATESPCTRUM. COLLECTED (16-JUN-87,:
TIME COLDLECT STARTED (09'31.:11),
DECAY TIME: !!-JUN-B?

TIESAMPLE TAKEN:t 112Bo
DECAY TIME 7083.18 MINUTES
.,' DEADl`,.TIME 0,33),'

•USER. I)ENTIFICATION: NTh
DIMENSIONAL UNITS OF SAMPLE: ^
SIZE OF SAMPLE IN 6 i 120?9,2
AQTS CUOiVERSION FACTOR I1.0Y:,

V



CAINBERIRA SPECTRAN-F V3.0 o FTA

U. So NRC REGION I LABORATORY 16-JUN-87 09:42:35

ANALYSIS PARAMETERS

MCA UNIT ýUMBER.' I / I ADC UNIT NUMBER'i 1..
DEECTO 4NE GEOMETRY NSUMBER '2
ECTRU[•SIZE.. %096 CHANNELS FROM.MCA REGION FULL l

ORDER OF SMOOTHING FUNCTION: 5
NUNER. OF.1B4CROUN.1DCANNELS. 6 ON EACH: SIDE OF PEAK
EAK. CONFIDENC FACTOR: 68.0%

IDENTIFICTkI ONENRGYYIND:. +- 1.00 KEy.
ERROR: QUOTATIdON:.l,•0SIGMA UNCERTAINTY.

rULTIPLET ANALYSIS PERFORMED

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

.•,M.ILE DESCRIPTION: 301228 12
KOMETRY DESCRIPTION: 450 ML
SAMPLE SIZE*, ..... 1, 92.E+03 G
STANDARD. SIZE'** ý4.m +02 ML

ANAYSI LBRAY ILE:1 W000O

MARINELLI BEAKER
/ CONVERSION FACTOR: 1,0OOE+00

COLLECT.STARTED ON 16-JUN-87 AT 09231:11

COLLECT LIVE TIME:
-REAL TIME:

DEAD TINE:

600. SECONDS
602# SECONDS
0,#33

. .ECAYED TO 4. DAYS, 22,0531 HOURS E TE S.AR. 3r .... E.T

ENERGY CALIBRATION PERFORMED 12-JUN-8,
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



N~ ~E~:~N LABCRATOF;Y !6 J!-B #?:21Z

PEAK ANALYS IS

'K START- STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHM
KEV IEV COUNTS

BACQKGNf NET AREA ERROR OFIT
COUNTS COUNTS Z

NUCLIDES

iC ??- 120

C 9? - 120
3 341- 359

•4 354-. 372
. 489,- 507

.6 509"- 527
*:;., 745- 764,
8 952-B87

0, 80 909

1- 1336 - 1357
12 1510 - 1530.

13 1724 - 1746
ý.1-4 1960 -1982

2150 - 2172
16 2226 -2249
17 2337 - 2361
18 2600 - 2624

!;19. 3•95 - 3723

106,96 74.61
111.17 77,46
350417 238.76

,362.63-- 247.17
498,23 U48.70
518420 352.18
754.300fý511,55
861.25.,583.75
800~4 6019 .73

1,174.,82 795, 45
1346#66 9.11.47

12.91028.711
1735.40 1-173, 97,
1971.42. 1333#37
.2161,48. 1 461,74
2237M8 1 513.35.
2349.35: 1588.63
261.2:18 1766,18
:3710.f20: .2508,10

1.7
1,9:

,048
1*4
2.6"

1.0

2.4ý
1.31

1,7

2.3

2.7

355,
502,
274.
1479,
240.
143-,
1:65,
196.

.155,
220.

24f.

171.
123.

25-. •3,
260. 95.
268, 234,

.255. ... .. 9.

147.,:. 32.142. 98!,

1051 38.
:109. 56.

"95,, 101,
ý118. 37,
16Y. 51,/:103., .21..

58. 1777,

6. 166,
5, 7,

0,

6, 15,
0. 14,

31.9
26.6
11.0

..111•.2:

18.4

27,7
16.0
41.9
37,4
:66:,:7
"2.4
2.6
8.0

58,9
61,6
36.2
26,7

1 ,63E+00
1.63E+00
**-** P-.212

! $*.UWSU Ar-228
**•fl.I P 1-24.
_1343M TL-208,NA-22,ANN-RD
**KMI$M.* TL-208B

,tm nS-1.34
S*$** AC-228

St * CO-60
*motm $CO-60

* MUM$Mtt~IMI

MUM:lll~

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

4'

... ~. A.

ý. I



U. S, NRC REGION i LABORATORY 16-JUN-807 0'7442:7Ký

SAMPLE: 301228 Q2
DATA COLLECTED ON 16-JUN-87 AT 09:31:11
DECAYED TO- 4. DAYS 22.5.,13 HOURS BEFORE THE START OF COLLECT.

RADIONUC-LIDE ANALYSIS .REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCiIG
DECAY

MEASURED':, ERROR CORRECTED ERROR ý'.

co-*60
T1-208

-TOTAL

8.40E-06 + - 3*OOE-07
4.56E-O7 -A21E -7

B.86E-06+ 3'.26E-07

6.42E-06& +- 3+01E-707.
4.56E-07,4- 1.#27E47

8487E-'06,- 3+27E-07

-ERROR QUOTATION AT i.00. SIGMA



-. ~ ~ MR,.r.V

FEAKS NOT USED IN ANALYS•S

CENTROID ENERGY NET AREA ERROR
CHANNEL KEy COUNTS %

106496
111.17
350.17
362.63
498.23
518.20

754,30
899,74

1174.82
1346,6"
1520.29

.2161,48
2237.89

.!2349,35
2612,18

-,•710,20

74,61
77.46

238,76
247.17
338.70
352.12
511.55
609.73
795,45
911,47

1028,71
1461.74
1513, 35

1588*63
1766.18
2508.10

63.
95,

234,
19.
32.
98.
38,

101.
37,
51.
21,

166.
7,
8..

154t
14.

31,9
40,6

11,0
111.2

50.8
18.4
38.1
16,0
41,9

-37.4
66,7
Bo

58.9
61.6
36.2

:26.7

GAMMAS/ISEC

3.48E+00
5.03E+00
I ,21E+01
9.85E-01
2.21E+00
6.97E+00
3.85E+00
1.19E+01
5.70E+00
8.8.4EO0
4.14E+00
4.40E401
1.91E+00
2.37E+00
4.77E+00
5.55E+00

... .. p

" V• i; ;,: •



NCA UN4IT NUMBER '1):ADC ....TT(DOUNIT NI)NSER (11)

ENTER PRESET TIME DIGITS [NM]: 62
COLLECT STARTED ON MCA 1 16-JUN-67 0945r21
COLLECT DONE, n-50 I DEAD TIME

ANL> UN

A4NL.> f":

MCA UNIT NUMBER !1
ADC UNIT NUMBER (1*1):
DETECTOR NUMBER ( 2):
GEOMETRY NUMBER ( 1): 2
MCA MEMORY REGION (FULL):
NUMBER OF CHANNELS IN REGION ( 40W):
DATE SPECTRUM COLLECTED (16-JUN-B7).
TIME COLLECT STARTED (09:45:21):
DECAY TIME: 11-JUN-97
,TIME SAMPLE TAKEN: 11410

:DECAY TIME 7125.35 MINUTES
-.. DEAD TIME (0.50):
SAMPLE DESCRIPTION: 1 ..9

USER IDENTIFICATION: NTM
DIMENSIONAL UNITS OF SAMPLE: 5
SIZE OF SAMPLE IN G .863.5
UNITS CONVERSION FACTOR (I.0):



-~

*~~~~i I . -, t* * ******" ** * *.i $ * * * f4 4 t

GAM mA SpEC TR UM AN;ýA L YSI S

* *****s - *-4 t' t t s* 4 * * ~ * ~';
*

CANBERRA SPECTRAN-F V3.00 SOFTWARE

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

Ui r'a .NO E31001N I LABORATORY 16-JUN-87 07:58:09

.AN. ALY SIS PAvAR.AME.TERS

MCA UNIT.NUMBER: ; I / ADC UNIT NUMBER:, 1.1

'DEtECR Wf~lý 2 / GEODMETRY NINRERf -2
SPECTUM SIZE#, p40?6 CHANNELS FROM MC1A RESION FULL

,ORDER OF SMOOTHING FUNCTION: 5
NNUMBER OF BACKGROUND CHANNELS: 60 ON EACH SIDE OF FEAK
PEAK CONFIDENCE FACTOR: 68.O1

LDENTIFICATION ENERGY WINDOW: ÷- 1.00 KEV
ERROR OUOTATION*:1100 SIGMA UNCERTAINTY

MULTIPLET ANALYSIS PERFORMED

;:EOULAR OUTPUT

?ECTAL DATA :READ DIRECTLY FROM MiULTICHANNEL ANALYZER ANO
ANALYZED BY: NTM

SAMPLE DESCRIPTION: 301228 13
GEOMETRY DESCRIPTION: 450 ML
SAMPLE SIZE: 8.6380E402 G
STANDARD SIZE: 4.500E+02 ML
ANALYSIS LIBRARY FILE: ANLOOO

MARINELLI BEAKER
/ CONVERSION FACTOR* i'O000E+00

COLLECT STARTED ON 16-JUN-87 AT 09:45:21

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

600, SECONDS
603, SECONDS
0.50 1

DECAYED TO 4. DAYS, 22,7558 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 12-JUN-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85

* ~ .'.-,-.~. -



GION I• LABORATORY ,16-.

P E.A.K N..L... "Y S

START - STOP CENTROID
CHANNEL CHANIEL

ENERGY .FWHM
KEV KEY

GROSS BACIKGND
COUNTS COUNTS

NET AREA ERROR GFIT
COUNTS %.

NUCLIDES

138 155 146.48 101 .9 1580 521,2 5.50. .'5,
- 4 2 265.46 181.58 0,7 468 ... 44?134.9 .*. ..

31-359 350.36 238.89 1.13 71 535#- 5,l4 ~*,~P-1
509 - 527 518,33 352.26 1,3 401. 2120. 19.7. O*il **•.P21 "

701 - 719 710.18 .481,77 0 .9 264 220.. 344. 44o, as .A*
741 - 763 750,17- 5OS,76' 1.4 221. 202. ~17. 59'.7 W46E-701i-
741 - 7-16 753, 37 5i0.92 1.4 250. 2 0 7 43. 46.5 6,-76E-01 TL-'208?NA it2,AhN-RD
.851- 971-~61i 523.71 1 .2 . 32 7. 62 ?,3. fU*"T-

2 1746; fi5 l4 17. m '2T 1* '0 9 '.~ 41, ~ 5~~~Ut
1960 - i192 .1971,32.
2150 - 2173 .2161653
2650. - 2474 ý,<2'66277
2,755 - 2777 2766.118
2920 - 2945: n'3336
3117 - 3143- 3130,50
3306 - 3332 3319,59
3404 - 3430 3417.71

1333430.- 241
1461.,77 ;2.1

1870.22 - 4.5
19,83.16 0, 7
2116, U 5,2
2244.3 1.0
23110.44 0.7

4Z46.

• 15.

12.
11.

'11.
9..

5,

4201. 1 .6 U*W$* 00-60
142Q. 9.4 U*~tsr

7. 70#4 1#19E+00,
3. 1'79.4k tMW*
o. 697.2 mss**
9. 44.2 Urnsm

6. '09.2 tntin*
11. 2.
!i, 5,

.?N UNRESOLVABLE PARA.METER .. ..NFL..C HAS 'URE
'-THIN THE GAUFIT SUBROUTINE - ERROR
13E 3439 - 3483 3470.24 2345.93 2.1
20 397 - 3725 3711.44 2508,94 1.7

RROR G;UOTATION AT 1,00 SIGýA
PEAK CONFIDENCE LEVEL AT 68.0Z

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
N- MULTIPLET ANALYSIS DID NOT CONVERGE
E - MULTIPLET ANALYSIS ERROR

55. 1.
54 , 1.7 4,1 tttt
54, !4.1 Ut**UtI



U. 5. NRC REGION . LABORATORY 51-JUh-B7 nSc,

SAMPLE: 301228 K3
DATA COLLECTED ON 16-JUN-87 AT 09:45:21
DECAYED TO 4. DAYS, 22.7558 HOURS BEFORE THE START OF COLLECT4

RADIONUCL IDE ANALYSI.S REPORiT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/G
DECAY

MEASWRED ERROR. :'-CORRECTED ,ERROR'

C0,40 3.23E4S5 +- , 43E-07 3.23E-05: +- 944E-07.
4'28 6.1-7 2i 264E407 6#71E-07.+- 2i 64E-07

TOt> 3.29E-05 +- 9. 791E-41-7 - 36301E-4t 5 ý +-9,IE-07

ERRORZQUOTATION 'AT 1.00 SIGMA



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL ' KEY COU fS 7

146448
265.4641
350.36
518.33
710.18
750.17
753,37

1122.04
2161.53
12662.79

".2766,18
2933.36
3130.50
3319.597

i3470.24.
3711.44.

101.2Q
181,52
238.5?

352.26
481,77

- 508.76
510.92
759.81

1461.77
.1800,37

1870,22
1983.16
2116.36
2244.13
2310.44
.2345.93.
2508,94

52.
20,

120.
44,
19.
43,
14,

142,.
5,

7,
3.
6.
9.

16,

54,

55,9
134.?

13.0
19.7
44,9
59.7
46.5

160.2
9,4

101 9
70,4
179.4
69,2
44.2
69,2
31.7
14,1

2,14E+00
8.36E-01.
1,33E+01
8.59E+00
4. 1 E+00
1 .94E+00
4.34E+00
1 .98E+00
3,77E+01
I i62E+00
2.18E+00
9.O1E-o1
2.12E+00
3 i 13E+.00
2 ,26E+.00
44.17E+00-
2.12E+01



lrA UNXT NUMiBER •U..
i :NTT NUMBER (1 II):

ENTER FRESET TIME DIGITS [NN]. -2
COLLECT STARTED ON MCA I 15-JUN-57 11:51:14

ULETDOE 3,23 Z DEAD r h

ANL> UN

ANL> OU

MCA UNIT NUMBER (1!:
ADC UNIT NUMBER (1.1):
DETECTOR NUMBER ( 2):
BEOMETRY NUMBER ( i): 2
XA MEMORY REGION (FULL):
NUMBER OF CHANNELS IN REGION ( 4096):
DATE SPECTRUM COLLECTED (15-JUN-B7):
TIME COLLECT STARTED (1151:14).
DECAY TIME: 12-JUN-BT\.6\
TIME-SAMPLE TAKEN: !2100
DECAY TIME 4311.23 MINUTES
%IDEAD TIME (3.23):'
SAMPLE DESCRIPTION' 14
USER IDENTIFICATION NTM
DIMENSIONAL UNITS OF SAMPLE: 6
SIZE OF SAMPLE IN G : 1224,3
UNITS CONVERSION FACTOR (1.01:

I ~ -~



GAMMA SPECTRUM.ANALYSIS 1

CANBERRA SPECTRAN-F V3.00 SOFTWARE

U, S. NRC REGION I LABORATORY 15-JUN-67 12:03:14

A ANA. L Y S S :PPAR. A M.E T E R S

.ICA UNIT NUMBER: 1 N DC UNI MNBER: I.
DETlt t, NBE, RM 2NO.. 2 aEETRY ý,,,N R 2...

SpEi~UtS~E: 4,096 CHAELS'FRDI MCAO EGffO FtiU.L
ORDER:OF SMOOTHING FUNCTION: 5
HBR. OF BACKGROUND CHANNELS1 6 ON EACH SIDE. OF PEAK
PEK, ONFIDENCE FACTOR: 68..0%
IDENTIFICATION ENERGY WINDOW.'4 1.00 KEY
ERROR.IUOTATIO.N: 1.00 S~IGMA UNCERTAINTY

NULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT

ECTR. .DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANLYEDBY: NT. .

SAMPLE DESCRIPTION: 301228 14
GEOXETRY DESCRIPTION: 450 ,L
SAMPLE SIZE: 1.22243E+03 G
STANDARD SIZE: 4.5000E+02 ML
ANALYSIS LIBRARY FILE: ANLO00

MARINELLI BEARER
/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 15-JUN-87 AT 11:51:14

COLLECT LIVE TIME'
REAL TIME:
DEAD TIME

600, SECONDS
620. SECONDS

DECAYED TO 2. DAYS, 23,8539 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 12-JUN-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-65



U. S. NRC ~E~IGN I LABORATORY ~:-jL;N-S7 12:03:14J ý-, N, - ýc:7 I2 3 14

A ANALYST

PK START - STOP CENTROID
CHANNEL CHANNEL

ENERGY FWHM GROSS BACKN.i NET AREA
KEV KEV COUNTS COUNTS COUNTS

ERROR OFIT
A

NUb c L t- 3

i
2

3
4
5?

7?

8?

9?

12
13
'14

81 -
448 -

.743 -
1153 -

1723 -
1723 -
1949 -
1949 -

1949 -
2148 -
2944-
3125 -
3694 -
3813 -
3851-

98
466
762

1173
1750
1750
1987
1987
1987
2171
2970
3151
3722
3841
3879

89987
456,98
753.00

1163.05
1734,36
1739.26
1960.25
1970.30
1975.80
2160.18
2957.68
3138.40
3709.05
3827.69
3865.88

63.08
310,86

510.67
787,50

1173.27
1176.58
1325.83
1332.61
1336,33
v -/1460.86

1999,59
2121,70
2507.33
2587.51
2613,32

0C8
2,0
2.1
2.3
2,0
2.0

2.2

2,2
3.0
1.1
1,4
2.7
0.8
2.4

5132,
4257,
2980.
3339,

51129.
2766,
504,

45078,
1351.
375,
!09.
98,

409,
5.

38.

5046,
4021,

3176,
1780,
1692,
434,
394,
372.
230,
94,
80.
14.
1.
3,

73,

164,
49349,
1074.

70.
44684,

?7,

145.
15.
18.

395.
4,
35,

101.1i
34,5
95.6

46,3
0.5

11,7
66.9
'0,5
10.9
17.0
98.6
78.2
5.2

73,9.
18,4

t3****Itu

61E00Wt3**ltt0

6.31E+00
6.31E+00
7.32E+00
7.32E+00
.7,32E÷00

ttunt

* rn* *$

T H- 2

TL-208•NA-22•ANN-R•,

K-40

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 68.0%

"- ULTIPLET ANALYSIS CONVERGED BUT GFIT > 4



L', S. NRC REGION W-I LABORATORY, 15-JUN-87 12':03:

SAMPLE: 301228 K"
DATA COLLECTED ON 15-JUN-87 AT. 11:51:14
DECAYED, TD 2. DAYS, 23.8539 HOURS BEFORE THE START OF COLLECT,

RADIONUCLIDE ANALYSIS REPORT

i. E ACTIVITY CONCENTRATION IN uCi/G
DECAY.

,4EASURED ERROR CORRECTED ERROR

2.42E-04 +-6,13E-06 2.42E-04 +- 64•1E-06
4-•0 7,87E-ý06 +- 1.35E-06 7,87E-O6.÷- ,.SE-06

TOTAL 25E•-,-,.6.28E-06 2..5OE-.04'A- 6.2BE- .

14

ERROR OUOTATIONAT 1,00 SIGMA

m- T-1 ý,,, -, I W, ý 7-,Aý,;, T, -7?. 7!, 1 , ý,M r ý ý. ý



PEAK' NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEY COUNTS .

89,87 63,06 o7, 101,1
456.98 310.86 236. 34.5
753,00 510.67 73. 95.6

1163.05 787.50 164. 40'.
1739,26 1176.58 1074, 11.7
1960,25 1325.83 70. 66.9

•1975*80 1336.33 978. 10.9
2957.68 1999.59 15. 98,6
3139,60 2121.70 18. 78,2

i*604 .$ 2507.33 395, .5.2
382.6 25751 4. 73,9

.3865.88 2613,32 35. 18.4

GAMMAS/SEC

6.24E40C
1.51E+01
7.35E+00

2,48E+01
2 .36E+02
1 .70E+01
2.41E+02
5. 19E+00
6,39E+00
1 .56E+02
1,.45E+00'
1 ,43E+01

,<~+



ADC Lý,T NUMBER (11)
ENTER PRESET TIME DIGITS
COLLECT STARTED ON MCA I

[NM]: 62
15-JUN-87 12:07;,1

COLLECT 'ONE. ,^, ' DEAD "TME

iivalid Command

ANL> UN

9A UN
MCA UNIT NUMBER (1):
ADC UNIT NUMBER (1Al):
DETECTOý NUMBER ( 2):
BEOMETRY NUMBER ( 1): 2
MCA MEMORY REGION (FULL):
NUMBER OF CHANNELS IN REGION (4096):
VATE SPECTRUM COLLECTED (15-JUN-87):
TIME COLLECT STARTED U(12:07:1I)'
DECAY TIME: i1-JUN-B?TIME SAMPLE TAKEN: 5, 5

DECAY TIME 5572,18 MINUTES
Z DEAD TIME ( 0.33):

"MLEDESCRIPTIONId
USER '•iDETFICAT ION ::INTh,!;"

DIMENSIONAL UNITS OF SAMPLE, G
SIZE OF SAMPLE IN S 17,764s
UNITS CONVERSION FACTOR AI.0):



* * 44 4 444 4 4 4 * 4 4 4 4 * 4 4. * 4 * 4 44 44 ~ 4 4 4 * 4 44:44.4 4 4 4 4 4 * 4 4 4 44 44 44444 *~ 444 * 4 4 ~ 4 4

* .4
GAMMA SPECTRUM, ANALYSIS .4

I * I t 4 * * tEf * R* * * * * S 4F T4tR * * * t 4 t * t t t * * 4. 4 * 4 4 I - t -if * t * t *44 '4II44

CANBERRA SPECTRAN-F V3.00 SOFTWARE

U, So NRC REGION I LABORATORY 15-JUN-87 12•18.42.

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1,1
.DETECTOR. NUMBER:. 2 / GEOMETRY NUMBER 2

EPECTRUM SIZE4. 4096 CHANNELS FROM MCA RESIONiFULL
ORGDEROF SMOOTHING FUNCTION:- 5
NUMBER. OF. BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEA. CONFIDENCE FACTOR: 68.0 .
IDENTIFICATION ENERGY WINDOW: +- 1.00 KEV
ERROR QUOTATION: 1,00 SIGMA UNCERTAINTY

MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT

SPECTRAL DATA READ
ANALYZED BY:

DIRECTLY FROM MULTICHANNEL ANALYZER ANO
NTM

SAMPLE DESCRIPTION: 30122S 15
-iOMETRY DESCRIPTION: 450 ML
SANPLE .SIME. 1.1764E+03 0
STANA SIZE: 4,5000E+02 ML
.AALYSIS LIBRARY FILE: ANLOOO

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

COLLECT STARTED ON 15-JUN-87 AT 12107:111

COLLECT LIVE TIME:.
REAL TIME:

Ž~EDTIME:

•600. SECO
602. SECONDS

.ECAYED TO 3, DAYS, 20.8697 HOURS BEFORE THE START OF COLLECT

-ENERGY CALIBRATION PERFORMED 12-JUN-B7
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



P TA.. - .... yErTRGID ENERG, FHN BACKNG M - : E.Gu .rIT NUC.::is33 A Sl•,. T :F 'I" . . .. ER S ........ XER F 0,Ac 0 N E .. ... .. E. . .... ..
CHANNEL CHAN.E, NEEY ,NEY CUN T S COUNTS UuhS

1C 87 - 118 99,75 69,75 1 .. 482, 409. 72. 28 , 2,88E-01
2C S7 - 11" .1-.05 74.67 2. . 1 52 430. 7. 25.7 E-8 C-DI
1 263 - 28 0 ;, 271.65 185.716 2 1, 44 19,. a. I* U-2
4 341 - 35? 350.04 238,67 1,1 421. 195. 226. 10.3 **U**l* PE--_2
5 424 - 442 433,41 294.95 1.5 169. 1,24. 45, 34,7 71 tnt tt FP -.
6 488 - 507 497,50 338,21 1.2 128, 109, 19, 71.2 $***$*U AC-223
7 .509 - 527 .517,96 352,02 1.8 159, 95, 65. 22.7 %$**1** P3-214
8 744 - 763 753,41 510.95 1.9 !01, 75. 26. 4616 **uIm TL-208,NA-22:AHN-PD

A I 51- 870 860,69 .. 583.37 1,5 135. 73, 62. 22, 0 *M$ n* TL-2,n0o
10 -.889 . 908 899.02 609.25 1.7 141, 57. 84. 15,9 *$,*$t$ BI-214

-1E 1329 - 1356 1346.49 911,35 1,4 1.82. 6,14 143.9 tt"n* AC-222
12 1645 - 1666 1655.71 1120.16 1,6 79, 55. 24. 46,6 U*39 BI,-214.SC-46
13 '1723 - 1745 173.4#54 i1173.39 2.0 1101. 55. 1046. 3.-2 M30*$4U -CO-60
14 1820 - 1841 1830.I85 1238.43 3.2 37, 22, 15. 48,4 t***fI*$ BI-214,1CO- 6

.5 1959 - 1981 1970,40 1332.68 2,1 945, ill 934. 3,3 ******** aCO60.

" 2025 2047 2036,65 1377,42 2.4 22. 6. 31,#.5 B-214
17 2149 - 2171 2160&48 1461,06 2.6 157, _. 148 8.7 U tU K-4A

IS 2261 - 22•S4 .2272. 1537,04 1.2 - 2i 0111W,
-9 3505-3533 351" '7 2379.41. 0 3

.2O. 3694..•3722 3708,69 2507.08 1,1 8, .3, 5,. 67,1 *$*U$$*
21 3848 - 3876 3862.92 2611,.-2 ,9, 2.0 3. =o, 20.9. tI{*U*

.FIEAX CONFIDENCE LEVEL AT 68,01•

MULTIPLE N.A:'YI" CONVEDU;GED NORMALL.Y

.. " '. MU 7• ! ' 7 " • ,

"P'ý



!'h",L~~~ ~~~ 7.,'. k.;• .L•"•- d UP.

PATIA COLLECTED ION I15-JUN-BY AT 12:07:1.1.

RAIj N C LI DE AINA4L YSI S REPO R T

< 4o
T L. i

ACTIVITY CONCENTRATION IN ui/i

MEASURED- ERRORM .CORRECTED ERROR

5, 27E-06 +ttIB-o7
8435-E-06 +%,7.57E-07 8.35E-06

2,1BE-07
7.57E-07

5,1?E-O7+• H 15E-07 -5.9E-07+•- 1.15E-07 .,

41E- 05 ,-s+ 796E'07 . 1, E, 05.:.,7,96E0. .4 -

RO-.R• QUOTATION AT 1,O0r "SIGMA



~~ ~ W R-~ W-. ..--

EAENOT USED IN ANALYST';

CENTROIM ENEIICy INET AREA E~RCRO
OA NNOL EK'L, o ~ Ollj

10"7.0

437. 50
517".96
753.41

1344, 4

2272.9ý7

1~~29.

1.120, 1
1238.42
,377.4'
15377.04
2375.411
2507.0-6
2611,3 2

54i
14,
24,
15i

2,

S,3

34,7

46,6

143.?
46.6
48,4
31,5

141,-4.
94,9

67.1
20,.

o +0

4160E+00
2.64E+00

21.44E+O00
5.,05E+00
3. 53E+C'VC
4,17E+00
5.54E-01
9 490E-01
M,0EMOQ

ý .358+00

'¼



J I
ENTER~~~~~7 7F E7T-• [II• :'":

.. ..... A 1 I,--:UN-.7 12,2.

ý,[-A UNIT NUMBE-R (I

1 B i C ý!UNIT NU iEE ".
,"ETECTOR NUMBER ( 22

gEOMETRY NUMBER ( . 2
,ICA MEMORY REGION (FULL,:
NUMBER OF CHANNELS IN REGION 406),
WATE SPECTRUM COLLECTED (15-JUN-67):

TIME COLLECT STARTED (12#21:22)
DE"AY TIME: !2-.JUN-B7

,IE SAMPLE TAKEN: 1425

!:ECAY TIME 4176,37 MINUTES
V.-EAD TIME ( 0,17)'
SAMPLE ZESCRIPTIONI 22BI1
USER IDENTIFICATION: N.T

BIMENSIONAL UNITS OF SAMPLE. r

SIZE OF SAMPLE IN G , ,.,
UNITS CONVERSION FACTOR (I,0)



!4 SAMMA SPECTRUM ,ANALYSIS 4

'ANBERRA SPECTRAN-F V3,00 SOFTUARE

Jo S. NRC REOTuN I LABORATORY 5-j'UN-,7 12:.2:57

AN ALYS IS PARAMETERS

¶A UNIT NUMBER: I / ADC UNIT NUMBER: ...
XTECTOR, NUMBER: 2 / .. GEOTRY..UMBER.: 2
3FECTRUM SIZE: 4096 CHANNELS' FROM CA REGION FULL
3RrtZR OF SMOOTHING FUNCTION: 5
qUMBER OF BACKGROUND CHANNELS* 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 68.0%
IllENTIFICATION ENERGY -INDOu:.÷- 1.00 KEV
E.ROR .QUOTATION: 1.00 SIGMA UNCERTAINTY

IULTIPLET ANALYSIS PERFORMED

iEGULAR OUTPFUT
3PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
4NALYZEI: BY: NTF,

.IF! -- DCESCRIT -ON: 7 122I 16
•JMETRV DESCRIPTION: 450 ML MARINELLI BEAKER
S,,P.LE SIZE: 1.1245E+03 6 / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE! 4.5M00E+02 ML
ANALYSIS LIBRARY FILE#' ANLOOO

COLLECT STARTED ON 15-JUN-87 AT 12:21:22

COLLECT LIVE TIME: 600. SECONDS
REAL TIME: 601. SECONDS
DEAD ;TIME: Qlt Ii:<

rr ,CA'E D TC 20 DAYSi 21.9394 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 12-JUN-B?
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



"":• ~ ~~ .... 177i •

'C * * 3
- ?1 ~ ML

FK STAR- STAUr
CHANNEL

CENTROU ENERGY FH, GRO33 BACKG.D NET AREA ERROR . .IT

CHAN IL KEV KEY COUNT, COUUTS COUNTIS

IC
2C
3
4
5
6

9
10
411

12
!3
14
15
!6
,7

19

20
22

23
24
'-5

27C

99 - i19
99 - 119

341 - 359
363 - 381
425 - 443
488- 506
509 - 527
673 - 692
143 - 762
850 - 870
889 - 908

1047 - 1067
1063 - 1083
1336 - 1356
1422 21443

-161•3, 1 634
1723 - 1745
1959 - 1981
2069 - 2092,-2148i !'. 2171.

2546 - 2570
2597 - 2622
2725 - 2750
2822 - 2847
3273 - 3299
3694 - 3721
3851l - 3878

107.5, 74.99
.10.71 77.14
350.01 238.65
372.48 253.82
434.13 295.43
497.45 338.17
517,99 352,03
682,52 463,09.

1752.34 510,23
860.11 582.97
898,93 609,18

1057,13 715.99
1073.10 726.77
1346,49 911,35
'1432f46 969.41.
1624,0 1Q 77
1734,40 i173.30
1970.26 1332.58
2080,86 1407,28

210 17 460,85
2558.09 17,29.63
2609.,96 1764,68
2737,81 1851,05
2834,93 1916,66
3286,64 2221.87
3708,30 2506.82
3865.35 2612,96

1,4
1,4
1.5

1.7
1.6
0.8
0,7
1.8
1.5

1,0

2.9

2.10
2.0
2.0

0. 9
0.9
1. 2
1.9
2-.1
1.2
119

5 ?7

219,

201.
209,

110.
178,
166.

107.
128.

.213,

1374.
1162.

17,
162.c
10,

17,
30.

281,
22 6

200.
180,
122.
112,

88.
?6.
73.
93.

104,
128.
.134.,
1!3.
57,
18.
13,
9.
.4,

W,

V4

66,

371.
20,

42,
79,
97,
10.

2 2
824
?3.
14.

36,

1144.
4,

10,
1..6.
30.

26,.2 I.O1E+00
20.6 I.O1E+00

93,9 *m*S111
42,7 t~**0** PD-214
20,9 *t*tm* AC-228
17.1 *Ut$tU PB-214

13B.5 ****$*$$ CS-132
59.0 Uttl$tt TL-208,
19.3 $t$t$$ TL-208.
15.8 .....* P-214
95.0 Us*$*tl
6,0.5 lnnfri 11-212
204.5 $**$*$ AC-22

42.1 .t* 7,5 FE-59
29 t**** :CD-60

3.0 ****$* CO-60
136.9 *WUSO

"lnu K-40.
.67.6- Si*giiit

125.5 00tfl*
207.2 *nU**** 7-
3U.4 lW*U**$
27,7 WU**
18,.3 7.59E-01

NA-22,ANN-~fl

ERRORQJOTATION AT 1.00 SIGMA
PEAK CONFIDENCE VEL AT 68,0

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

4-
.......... ~



U. S,.NRC REGION I LABOR.ATORY 15-JUN-87 ., -12:3

SAMPLE: 301228 t6
DATA COLLECTED ON 15-JUN-87 AT 12:21122
DECAYED TO 2. DAYS, 2-1.9394 HOURS BEFORE THE START OF COLLECT,

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/O
DECAY

MEASURED ERROR CORRECTED ERROR .

CO-60 6.E75EO6t 2i62E-07 6,76E-O6 +- 2,63EiO707 2
K40,- . . 9. 04E-46- So '06E-07. 9 .OW-11061-S 8.06E-*72>

X'4208 . '7*23E-07 .t- 1,41E-07 7,23E-O7 4-1.41E-07

TOT L i.65i705 { 8.59E-07 'mdo5 4-...59E-O7

ERRQRQQIJOTAT ION ýAT:1.00 SIGMA



!51

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS 1

107,52
110.71
350.01
372.48
434.13
497,45
517.99
682.52
752M34
M9. 93

1057.13
1•073.10
1346.49
143.2.46
.1624,04

2609i96
.2737,81
2834.93
32B6.64
3708.30
3865.35

74.99
77.14

238.65
253,82
295.43
338.17
352,03
463.09
510.23

726,77
911.35

1098t77
1407.28
1729.63
1764.68
1051,05

,1916.66

2221.87
2506.82
2612,96

66.
117,
371,

20,
42,
79,
97,
10.
22.
93.
14,
24.
86,
57.
36.
4.
6~.
74
3,
2,

10,
16,
'47V.

2, 6..,2

20,6
7,3

93,9
42.7
20.9
17.1

138.5
59,0
15.8

60.5

20,5
30.6
42.1

S136,.9
- 67,6

51.8
125.5
207.2

36.4
27.7
4m 1

0,0,

GAMMAS/EC

3.65E+00
6,25E+00
1 .92E+01
1 .06E+00
2.60E+00
5. 45EM0Q
6.92E+00
9.45E-01
2 .20E+00
1,10E.+01
1,.94E+00
3,33E+00
1.49E+01
1,05SE+01
7,38E+00
14 .0E+00
1,.73E+00
2*32E+00
1.02E+00
6. 59E-01
3,5Xt+00
6.21E+W,
,-.I12E+01



MCA . N .T NUMBEF, (1,
'DC UNIT NUMBER (1)1
ENTER PRESET TIME DIG•TS [NN-, 62ý

COLLECT STARTED ON MCA I 15-JUN-67 12-35:16
COLLECT DONE. 0,33 . DEAD TIME

ANL> UB\.B',.N

ANL> g2U

MCA UNIT NUMBER (12:
ADC UNIT NUMBER (1.1)
DETECTOR NUMBER ( 2)f
SEUM ETRY NUMBER ( 12: 2
MCA MEMORY REGION (FULL):
NpJMBER OF CHANNELS IN REGION ( 4096):
ATýE •CTRUM COLLECTED (15-JUN-87):

TINE COLLECT STARTED (12:35:16):'
DECAY TIME: 12-JUN-97
TIME SAMPLE TAKEN: 14150
DECAY TIME = 4185,27 MINUTES
X 'DEAD TIME'( 0,33)"t

.'SEIDENTIFICATION: NTM
DIMENSIONAL UNITS OF SAMPLE: 6
SIZE OF SAMPLE IN 6 *, I37,.
1PHITS CONVERSION FACTOR (1.0):

*4; -



G AAMMA SPECTRUMU . ANALYSIS S

CANBERRA SPECTRAN-F V3,00 SOFTWARE

U4 So NRC REGION I LABORATORY 15-JUN-87 1 2:46,•3

A "N A L Y sS 19.P-A R AM E T E R S

9tCAUNIT NUMBER. I ADC UNIT NUMBER: 1.1

PETECTR. -NUMBER: / 21EOMETRY NUMBER: 2
S~tT'4 096 CHANNELS FROM.MCA REGIGN FULL

ORDIER MSI, OTHING FUNCTION:" 5
•J¶RO .BACKBRU~ CHANNELS: 6 ON EACH SIDE OF PEAK

PK CO*IDENCE'FACTQR'F 68..0%
IP .,.F.IC. TN.ENERGY .INDO.o 1- 1.00 KEY

T.RO UTAtiN 16'111.00 SIGMA UNCERTAINTY

q¶ULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
ýOCTRAL DATA READ DIRECTLY FROMIi MULTICHANNEL ANALYZER AHO
ANALYZED BY" NTM

SAMPLE DESCRIPTION: '..
GEOMETRY DESCRIPTION: 4540 M'L M. RINELL! BEAKER.
SAMPLE SIZE: 1,1378E+03 0 / CONVERSION FACTOR: 1,00OOE+O0

STANDARD SIZE: :4,.5000E+02 ML
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 15-JUN-87 AT 12:35:16

COLLECT LIVE TIME: 600. SECONDS
REAL TIME, 602. SECONDS
DEAD TIME*, • 0,33 %

)ECAYED TO 2. DAYS, 21,7544 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 12-JUN-87
EFFICIENCY CALIBRATION PERFORMED 13-DEC-85



Z)RR, ' i AT 1.00 SIGA .5 ";• '7 "^; ......

FK START - STOP CENT1•0I
CHANNEL cLHAN -.LA

ENER•Y FrHM 3R.01SS 3.a...G N'D NET "E:EA ERROR
I,-Ev KEV COUNTS .Ou... COU:TS

140 -

341 -

425 -

508 -

744 -

12722-
1723 -

1959 -

2149-
3695 -

158

443
527
763

1242
1745
1981
2171
3723

149.28
]:50,.215

433,95
517.58
753.25

1232.38
1734.42
1970.36
2160,48
3709,42

10,^- 17
238,81
295,31

351.76
510.84
834.31

1173.31
1332.65
1461.,06
2507,58

1.8

! 3

2.5
3,4
2,8
2,0
2.2
2i33,9

302 1

325,
372.

5241.

171,
46.

446,

375,
262.

330,

21,

5 0
63,
42.

5042,
4499,

15.,
46.

12 4,1v
13,4

51,6
.35,5

59,3
1,5
1*,7

14.7

ttu$*u

K-0

T,.--08 ,NA-._2,ANN-RD

K-40

ERRORQUOTATION AT 1,00. SIGMA
PEAK CONFIDENCE LEVEL AT 68.OZ

4. .4.4 P~, ~

~



N. F. C RE1HI LCACYT-U-7 1:615 - i u 'In, - 87 212 1 4 _01 : 3 F

SAMPLE: 301223 17
DATA COLLECTED ON 15-JUN-87 AT 12:351lD
DECAYED TO- 2, DAYS, 21,7544 HOURS BEFORE THE START OF COLLECT,

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/G
. DECAY

MEASURED .ERROR ;CORRECTED ERROR

C,-60 2*62E-05 +r 7.60E07 2,63E05 + 7.61E07
K-40 8676E-06 +-8.36tE'67 B.76E-0'6 8-. 36E-07

TOTAL 3452E-05 4- 1.13E-06" 3452-ES4-5 .3E

ERROR QUOTATION AT 140 SIGMA



PELKS NOT USE IN ANY

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEy COUNTS

149.28
350.25
433,95
517,58
7M3,25

3709.42

103.17
238t81

315,316
510.84

2507.58

264.

50.

46,

13.4
41,3.

514.

I1.7E+A0

.1 3-7E +0

).32E+00
l.r2E+01!



ADC UNIT NUMBER (1.1):
DNTEC .RESET TIME (IGITS 2 N ':' .2

.DALTE:,ECTTRTED MCA 1 -15-JUN-87 .'6,,.
. CLL ECT •.•R. T .ED . DEAD ....E

ANL.-~

MCA UNIT NUMBER (*$
ASC UNIT NUMBER U Ii )
DETECTOR. . NUMBER ( .2,',
SEOMETRY NUMBER ( !) S

CAMEMORY REGION (FULL)g
NUMBER GF CHANNELS IN REGION ( 409):
.ATE SPECTRUMH COLLECTED (15-JUN-87):
TI'ME COLLECT STARTED (I6;25124)I
D,"E",A.Yw TINE: ! 2- JUN:NU J- 21\1 !- JU.N-S7
LT.IME.,SAMPLE .TAKEN: 15')O
!..-ECAY .TIME . 5845.40 MINUTES
Jw..DEAB•lINE (0,17)'.:..... .. ....

•$ER, IDENT!IFICATION: N..
DIMENSIONAL UNITS OF SAMPLE: ML

SI.ZE OF SAMPLE IN ML- 50
U)WITS -COWlJERSION ,FACT.OR :(1.0):



9 AAMMA S FECTRUM ANALYSI S YS

CANBERRA SPECTRAN-F V3,00 SGOFTUARE

U. S. NRC REGION I LABORATORY 15-jUN-87 16:37:15

A N A LYS I S P ARAMETER S

MCA UNit;UMBER . I / ADC UNIT NUMBER,, 1,1
DETECTOR NUBER• •2 /" . EOM RY NUMBER 5
SPECTRUM SZ'E 4096: CANNELS% FROM MCA REGION FULL
ORDER OF SMOOTHING, FUNCTION: 5
NUMBER. OF .BACKGIROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK, CONFIDIEN.E FACTOR: 68.0%
I.'ENTIFICATIONIENERGY INDOKIG +- 1.00 KEV
ERROR GUOTATION:091.00SIGMA UNCERTAINTY

MULTIPFLET ANALYSIS PERFORMED

.ARý OUTPUT
gfifL• DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO
ANALYZED BY: NTM

SAMPLE DESCRIPTION: 30122S *9
GEOMETRYDESCRIPTION: 50 ML POLY BOTTLE

`••PESE OO.: 5.0 E+01 ML / CONVERSION FACTOR' 1.0000E'00
StADR SIZE: 5#OOOOE+01 Mi.

ALY••.S.LIBRARY'FILE:. ANL.0.

CO••ECT STARTED ON 15-JUN-87 AT 16:25:24

C)OLLECT. LIVE TIME: 600. SECONDS
RELTIME: 601. SECONDS

.DECAYED TO 4. DAYS, 1.4233 HOURS BEFORE THE START OF

ENERGY CALIBRATION PERFORMED 12-JUN-87
.EFFICIENCY CALIBRATION PERFORMED 27-DEC-B5



I S. NKC REGION 1 LA•CRA TORY

......................... 1 .11,11,

PEAK ANALYSI2

FK START r STOP CENTROID
CHANNEL CHANIEL

ENERGY FWHM
KEV KEY

GROSS BACKOND NET AREA ERROR
COUNTS COuOTS COUNTE A,

10I DES rc

1 161- 178
239- 256

3 509-, 527
W ! 742- 761

5: 948- 968
6 1289 - 1310
7 A723 -. 1745
-: 18. 0 - 1982••' - 1

169.43
24L,50
517,98
751.75
958,17

.1299,59
1734,42
.1971.52

169.46
352.03
309,82
649:.18
879.69

1173,31
1333.43

1.4
1.9
1,4
0,9
1.4
0,8
1.5
207

21.

24,
13.
15.
6.
6,

10,
9,

IS ,
15.
3.
7,
5,

3,

Vo

8.

3,

9,

182.6

62.4

56.2

204,1
1114

36.2
33.3

13*$ut-t
13W321-t
Wusll
tuOul
Ouutt
ututu
ttutut
0"On

PE-214
TL-208

Ca-60
CO-60

ERROR flUOTATION AT 1.00 SIGMA

EAK CONFIIDENCE LEVEL AT 68.01

V



Ir. Is NRC REGION i LABORATORY U-.JUN-EE7 16,

SAMPLE: 301228 19
DATA COLLECTED ON 15-JUN-87 AT 16:25:24
DECAYED TO 4# DAYS, 1.4233 HOURS BEFORE THE SfART OF COLLECT,

R AD I 0 N U C L I D E A N AL Y.S :I.S :!Rl F' 0 R T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/iL
DECAY:

MEWSUED ERROR CORRECTED~ ERROR

0O-60 ~ 117E-06 +- 3.91E-07 1,17E-06 +- 3.92E-07.

TOTAL , 1.17E-06 +- 3.91E-07. 1A.17E-O6 - 1- 392E-07

EROR QUOTATION AT 1,.00: SIGMA.



MR; WRI I imp, P; 4.0,V
-ý7

PEAKS NOT USED T ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL -EYV C SN T oU 1

16F,43
247,50
517,98
751/75
.958.17

1299.59

116.77
467,4t

352.03
509.82
649.18
B79.69

3.91
9,
7,

2.

3,

182.6
62,4
62.2
58.2

204.1
111.1

GAMMAS/SEC

?,THE-02
3.25 E-01
4,32E-01
7.22E-01
1.BOE-01
4,34E-01



MA UNIT NUMBER (1.i"
ENTER PRESET TIME DIGITS [NM]: 62

COLLECT STARTED ON MCA 1 16-JUN-27 10:26:07
COLLECT DONE, 00.00 % DEAD TIME

ANL> UN

.NL> C\C\',9,'
MCA UNIT NUMBER (11;
ADC UNIT NUMBER (1.1):
DETECTOR NUMBER ( 2):
rEOMETRY NUMBER ( I): 5
MCA MEMORY REGION (FULL):
.UKMBER. GF CHANNELS IN REGION ( 4096):

DATE SPECTRUM COLLECTED (16-JUN-87):
TIME COLLECT STARTED (10:28:03)',
DECAY TIME:. 12-JUN-B7
.TIE SAMPLE TAKEN: 12:00
DECAY TIME = 5668.05 MINUTES
• DEAD TIME (00,00):
SAMPLE -DESCRIPTIO? 2"
USER IDENTIFICATION: N.M.
DIMENSIONAL UNITS OF SAMPLE: ML
SIZE OF SAMPLE IN ML : 50
UUNITS CONVERSION FACTOR.(I, i0):

or.?



$ GAMMA SPECTRUM 'ANALYSIS S

CANBERRA SPECTRAN-F V3,00 SOFTWARE

U, S. NRC REGION I LABORATORY 16-JUN-87 10:40:00

A N A L.Y S IS PA R A.E TE R."

MCA. UNIT-. NUMBER: 1 I ADC UNIT NUMBER: 11 #
DETECTOR7 NUMlBER: '2. GEOMETRY NUMBER: 5
SPECTRU. SIZE 4096 C.kANELS FROM MCA REGIONJFULL
ORDER OF SMOOTHING FUNCTION:! 5
N.UNBER4 OBACKGROUND CHANNELS:6 ON EACH SIDE OF PEAK
:PEAK -COWI DEUCE fACTOR!.: 66, 0X
IDENTIFICATION ENEReY,-INDIOW•. f- 1.00 KEV
ERROR 'UOTATIONo 1.00 SIGMAUNCERTAINTY

MULTIPLET ANALYSIS PERFORMED

.AEGULAR, OUTPUT
SPNTAL DTA REA D
ANALYZED BY:

DIRECTLY FROM MULTICHANNEL ANALYZER MW
NTM

S4MPLE DESCRIPTION: 301228 110
GEOMETRY-DESCRIPTION. 50 .IML POLY BOTTLE
WAV.EfIZE S. , OOOOE+017 ML f CONVERSION FACTOR: 1.0000E+00
STANDWDSIZEl:s 5.OOOOE+0l ML
,ANALYSIS:LIBRARY FILE:f ANLO0)

LOLECT STARTED ON 16.-JUN-BT•AT 10:28:03

COLLECT LIVE TIME;
REAL TIME:

.ý,DEAJ TIME:

600, SECONDS
6004. SECONDS

DECAYED TO 3. DAYS7 22.4075 HOURS BEFORE THE START OF COLLEC

ENERGY CALIBRATION PERFORMED 12-JUN-87
EFFICIENCY CALIBRATION PERFORMED 27-DEC-85



US.NRC REGION I LABORATOFRY

FE AK A N AL YS1

?K START•- STOP CENTROI.
CHANNEL CHANNEL

ENERGY FWHE
KEY KEY

GROSSn r,4rCKGNI NET- AREA. ERROR 3,.

COONTS COUOTS COONTS %
NUCLIDES

743 - 761
774 - 793
813 - 832
872 - 891
890 - 909

1007 - 1027

75219

783.27
822.21
881.90
899.55

1017.24

510.12
531.10

557,39
597,69
609.60
689.05

2.3
1.1
1.2
1,1

1.3
1.6

16.
5,
5,

4,
17,
6.

3,

2.

3.
4,
2.

14
2.
3,

13.
5,

29,0
111,6
83.?

1BO.3
34.1
59,3

BI-214

PRROR -PUOTATI"! AT 1.00 SISM
PEAK CONFIDENCE LEVEL AT 68,0%



U. S. NRC REGION I LABORATORY 16-JUN-67 10'40:00

SAMPLE: 301228 410
DATA COLLECTED ON 16-JUN-87 AT 10:28:03
DECAYED TO 3, DAYSY 22,4675 HOURS BEFORE THE START-OF COLLECT,

RACL IDE N A A L Y S 1 5 R 0 AN ART

NUCLIDE ACTIVITY CONCENTRATION IN uCi :" ..

MEASURED ERROR ORETED ~~R~~
?V

- --------- --- - -- -

TOTAL O.0*OOE-01 f- -@. 6 t0O0 -01 O-0QE-01
22. ••:,••"•" :..

:•,: •:...: A- '• • : , •: : A',• , . . ...., . v . / •.. . . /,

ERROR UUOTATION AT 1.00 SIGMA.



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS 1

752.19
783.27
822.21
881.90
899.55

1017.24

510i .1

531,10
557,39
597,69
609.60
689.05

i4.

3,
1 .

13,
5,

29,0
i11,6

83.9

34.1
59,3

GAMMAS/SECL

1 .34E+00

3.09E-01
1,47E-01
1.46E+00
5. 74E-01



MCA UNIT NUmNER 'i I
ADC UNIT NUMBER (1,1.:
ENTER PRESET TIME DIGITS 'N07 62
COLLECT ,TARTE, IN MCA I 16-JUN-B7 10i4:14'1
COLLECT DONE, 00,00 Z IDEAD TIME

,NL. UN

ANL> OU
MCA UNIT NUMBER (1):
ADC UNIT NUMBER (1.11)
DETECTOR NUMBER ( 2):
GEOMETRY NUMBER ( VI: 5
.CA' EMORYREGION (FULL):
NUMBERBF CHANNELS. IN REGION (4096):
TS t OLLECTED (16-JUN-87):

TIME -OL.ECT STARTED f10:14:13):
DECAY TIME: !I-JUN-B7
f;lEtSAMPLE AKEN: !01.35
DlECAY TIME'* 7179.22 MINUTES

, DEAW IMETN 1(0.O#0)

; 4L DEVESCRIPTION.~ 28~
•-..IDENTIFICATION: NTM .

DIMENSIONAL UNITS OF SAMPLE: -L
SIZE OF SAMPLE IN ML : 5-

alITS CONERSION FACTOR (1.0):



t * * * t * * * I t * * * * * * * * * * * A * * * * i * * 1 .1 * v * * 4 * I * * t t t 4* * t t 1 11*. 4 * * * * t * -f * *

SAMMA SPECTRUM ANALYSIS
I4

CANBERRA SPECTRAH-F V3,O0 SOFTWARE

U, S. NRC REGION I LABORATORY 16-JUN-87 10:25:43

ANALYSIS PARAMETERS

MCA UNIT NUMBER: / ADC UNIT NUMBER: 1.1
DETECTOR NUMDER* 2 / GEOMETRYNU-MER: S
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%
ýKITIFICATION ENERGY WINDOW: 4. 1-00 KEY
EROR UTATION: 1O0 SIGMA UNCERTAINTY

MULTIPLET ANALYSIS PERFORMED

REGULAR OUTPUT
ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO

ANALYZED BY: NTh

SAMPLE DESCRIPTION: 3012280 1I1
BFUMETRY DESCRIPTION: 50 ML POLY
SAM ..E SIZE: 5.O0OE+01 ML
ST ANDARD A SIZE: 5,0000E+01 ML
ANALYSIS LIBRARY FILE: ALOOO

BOTTLE
/ CONVERSION FACTOR: 1.0000E÷00

COLLECT STARTED ON 16-JUN-87 AT I0,14:13

COLLECT LIVE TIME:
REAL TIME,'
-DEAD THE?

600. SECONDS
.600,t SECOND
H.00 o x3

-.DECAYED TO 4. DAYS, 23.6536 HOURS BEFORE THE START OF CrL'

ENERGY CALIBRATION PERFORMED 12-JUN-87
EFFICIENCY CALIBRATION PERFORMED 22-DEC-85



S. 

V

J,' iRC RE. , uN I LAFORATORY 16-JUN-67 1^"•25:4:

P E A K A N A L Y S I S

PK START .- ........ E.NTROOD
CHANNEL CHANNEL

ENERGY FýHM GROSS BACKGND NET AREA ERROR
KEY KEV COUNTS COUNTS COUNTS %

GFt

426 -
7B8 -

890 -
912 -

1161 -

1217 -

1724 -

197 -

1960-

444
807
909
931

1181
1237
1746
1919
1982

434.69
797.45
899.36
921.32

1170,88
1226.89
1735,26
1907,89
1971o29

29.81

609,48
624.30
792.78
B30,60

1173.88
1290,46
1333,28

2.1
!,5

2.4

1.1

0.7

1.2
1,9

64.

47.
43,
40,
44.

602,
7.

566.

31.27.

31,
34.

37,
19.

5.
6,

Iv,

12,
6.
7.

583.
2,

5R, 4

32.1

64,6
12^9.3
116.7

4,3
138.5

4,3

tu**t*II* *** $

ttutM***

rB-421
i-!34
BI-214

CO-60

CO-60

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



-/'

SAMPLE: 301228
DATA COLLECTED
DECAYED TO

Ii!
ON 16-JUN-67 AT OU E014:13
4. DAYSY 23.6536 HOURS BEFORE THE START OF' COLLECT.

NUCLIDE

RADIONUCLIDE ANALYSIS REPORT

ACTIVITY CONCENTRATiON 'IN uCi/NL
DECAY

MEASURED ERROR CORRECTED

7,27E-O5 +- 3.59E-06

7127E-05 +- 3.S9E-O6

7,29E-O5 +- 3.6oE-06

7.29E-05 +- 3.60E-O6..

ERROR QUOTATION AT 1.0 SIGMA

I.,..



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY
CHANNEL KEV

NET AREA ERROR GAMMASiSEC
COUNTS %

434.6?
797,45

899.36
?21.32

1170,88

1226.89
1907.89

-2- 5l0

540,68
609.48
624,30
792.78
830,60

1290,46

28.
10.
20,

6,
2,
2.

33. 1
00.3

41,1
64.6

129 3
116.7
138.5

i 56E4 C'

t22E+00
i,42E+CC'

i.11E+00
5.65E-01



MCA UNIT NUNBER <i)
ADC UNIT NUMBER (11)
ENTER PRESET TIME D'lIGITS INNM'.
COLLECT STARTED ON MCA I 16-JUN-87 1--,,1-2..
COLLECT DONE, A-3O % DEAD TIME

ANL> UN

ANL: ou
MCA -UNIT NUMBER (1);
ABC.UNIT NUMBER (1.1)i
DETORANUMBER ( 2))
GEOMETRY NUMBER ( 1): 5
•A MERY REGION (FULL);
#* ý,-.HF CHANNELS IN REGION( 4096)1

S ECTRUi COLLECTED u6-JUN-87)#
TIME.'ZCOLECT STARTED (11'01:27)4
DECAY TIME: 11-JUN--S7
TINE SAMPLE TAKEN: 17:12
ECAY TI'ME 6829.45 MINUTES
% WIEAD TIME (0,30) .
WPILE DESCRIPTION:@'-E B*

ArSER-IDENTIFICATION* NTM
DIMENSIONAL UNITS OF SAMPLE: ML
SIZE OF SAMPLE IN ML

StT'SOHWRSION FACTOR (.,.)'.

C'



^4 A M MA S-1 E T R li ANALYSTIS

CANBERRA SPECTRAN-F V3.O0 SOFTUARE

U. S, NRC REGION I LABORATORY 16-JUN-87 1i:29:36

A N A LY S I S P A R A.M CE T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.1
IETECOR NUMBER: 2 / GEOMETRY -NUMBER 5
SPEUM SIZE: 4096 CHANNELS FROM MCA. REGION FULL
VRDER OF SMOOTHING FUNCTION: 5
MiHBkOER: OF BACKGROUND CHANNELS: 6 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR, 68,0%
IDENTIFICAT.ION ENERGY WINDOW: +- 1,00 KEV
ERROR QUOTATION: 1.00 SIGMA UNCERTAINTY

KJLTIPLET ANALYSIS PERFORMED

RE6ULAR OUTPUT.SPECTRAL DATA READ

ANALYZED BY:
DIRECTLY FROM MULTICHANNEL ANALYZER ANO

NT, Y

•rAPLE DESCRIPTION; 301-!C! t.12
'OMETRY DESCRIPTION: 50 ML POLY BOTTLE

:E.SIZE: 5.0000E+O1 ML I CONVERSION FACTOR: 1.0000E+0O
SANDARD SIZE: 5,0000E+O1 ML
ANALYSISý LIBRARY FILE: ANLO00

UEC STARTED =ON 16-JUN-'87 AT 11:*01:27

COLLECT LIVE TIME*
REAL TIME:
DEAD TIME?#

1000. SECONDS
10034 WWSECNS

DECAYED TO 4. DAYSý, 17142 HOURS BEFORE. THE START O. C-L.E-T

ENERGY CALIBRATION PERFORMED 12-JUN-B7
EFFICIENCY CALIBRATION PERFORMED 27-DEC-65



- . 117-1- 

-- - -1

u ..... n. RE0GIN I LAL0FRATORY ~.5-JUN-E7

P AK ANALTYS i 2

5K START .- STOF CENTRoI D
CHANNEL CHANNEL

ENERsY FýHN 3RGOS SAXSD N'T 7 AREA Eun .......
KEV KEV .COUNTS COUNTS COUJTS

YUCL i liES

47 -
75 -

340 -
523 -

614 -
742 -

1267 -
M12 -
1725 -
1960 -

64
Z2

358
541
633
761

1288
1332
1746
1982

05,3

349.50
532.10
623.45
751.39

1277,71
1322,18
1735.64
1971.50

37.97

58i66

361,56
423,22
50?.58
864,91
894.94

1174.13
1333.42

1.240.

1.5
1,0
1.8
1,5
1.0
0.6
1.3

31 .
3t,

19.
164
22.
6.
6.

6.

11.

13,
3.
5,
2o
4,

?,

10,
9,
2,

2.
.42
2.

59,3

75.0
59.0
44.7
59.1

167,3
204.1
.81.2

131 .1

M**M**** AM-241

MUMl*) BA-140

$$*IW . CO-5B
UU***tU LA-142
01U** CD-60,CO-56
MUM** CO-60

E.ERRORIQUOTATION AT 1.00 SISMA
.PEAK CONFIDENCE LEVEL AT 68,0Z

* :*,.~ .*.

.A.9"



U. S. NRC REGION I LABORATOuRY 16-JUN-37 231fl3O

SAMPLE: 301228
DATA COLLECTED
DECAYED TO

112
ON 16-JUN-87 AT 11:01:27
4, DAYS, 17.8242 HOURS BEFORE THE START OF COLLECTI

RAD H U C LID E .AN A. 'S IS-;- REPORT

NUCLIDE ACTIVITY CONCENTRATION IN 'uCi/NL
DECAY

MEASURED ERROR ý-.. • ,CORRfTED ERROR

0740 1.82E-07 +-2.39EA07? 1082E4!7 4- 2.39E-07

-TOTAL', 5.3E-07, + - O 1,6E7% 38E7-07 +- 3.S7E /

ERROR QUOTATION. AT 1.00 SIGMA



1ý 17 1
-7 :i in Fill

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL K EV COUNTS %1

.55,63 39.97 11. 59.3 4.86E-01
349,50 238.31 ?. 75,0 2.46oE-01

532410 361.56 9. 59,0 3,43E-01
623,45 423.22 10, 44,7 4,70E-01
.51.39 509.58 9. 59,1 5.27E-01

..,.,1277.1 864.i91 2. 167.3 1.60E-01

1 .I,,18 .894,94 2. 20441. 1.49E-01

C,


