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Indiana Michigan
Power Company '
P.0. Box 16631
Columbus, OH 43216

é@?

IRIDIANA
MICHIGAN
POWER

AEP:NRC:1154B

Donald C. Cook Nuclear Plant Units 1 and 2

Docket Nos. 50-315 and 50-316

License Nos. DPR-58 and DPR-~74

APPLICATION FOR ALTERNATIVE DISPOSAL;

TURBINE ROOM SUMP ABSORPTION POND SLUDGE;
RE-TRANSMITTAL OF ATTACHMENT 5, GAMMA SPECTRUM ANALYSIS

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D. C. 20555

Attn: T. E. Murley

September 3, 1993

Dear Dr. Murley:

This letter re-transmits Attachment 5 to our October 9, 1991
submittal (AEP:NRC:1154), which requested NRC approval per
10 CFR 20.302 of onsite disposal of turbine room sump absorption
pond sludge at the Cook Nuclear Plant. The original attachment 5
was missing the gamma spectrum analyses from the submittal copies

received by your staff from the Public Document Room. We.

apologize for any inconvenience this may have caused.

Sincerely,

biuor

E. B4 Fitzpatrick
Vice President

dr
Attachment

cc: A. A. Blind - Bridgman
G. Charnoff
J. B. Martin - Region IIX
J. R. Padgett
NFEM Section Chief
NRC Resident Inspector - Bridgman
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ATTACHMENT 1 TO AEP:NRC:1154B

RE-TRANSMITTAL OF ATTACHMENT 5 (GAMMA SPECTRUM ANALYSIS)

TO AEP:NRC:1154

~

/..9309080022
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CANBERRA SPECTRAN-AT V4.2

DC Cook Nuclear Plant Series 95 MCA. 08~JUL-91 14:43:00

ANARLYSTIS FARAMETERS

MCA Unit Number: 2 / “AOC Umit Mumber: 1.0
Detector Number: i / Geometry Number: 142
Spectrum Size: 4096 channels.
First chamnel for Search: 0

Order of Smoothing Function: 5

Number of Rackground Chammels: 4 on esch side of peak.
PYeak Confidence Factor: 95.0%Z

Muitiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.00 sisgma uncertainty.

Multiplet Analysis Performed.

Regqular Output.
Analysis of Spectrum saved in Disk File SD1696G

&ured by: J. BUNDICK
Sample Description: #1S50IL SAMFPLE FROM T

Geometry Descriptiom: MARINELLI SOLID

Sample Size: 2.1900E+03 GH / Conversion Factor: 1.0000E+00
Standard Size:! 1.35000E+03 GM

Arslysis Library file: ANLOO]

CbLLECT started on 08-JUL-91 at 14:07:00
COLLECT Live Time: 2000. seconds *
Real Tinme: 2000. seconds
Dead Time: | 00.00 %
Necayed to 2. days, 20.1167 hours REFORE the start of COLLECT

Eneray Calibration performed 03-JUL-91 -
Efficiency Calibration performed 26-FEB-91




]

Centraoid
channel

149.66
154.21
477.01
590.24
703.43

1165.68

1218.27

1454.66

1822.03

1936.59

2240.12

Ernerqy
keV

74.87

77.195
238.64
295.29
351.93
583.12
509.42
727 .64
911.34
968.62
1120.37

1460.9¢

get o

v " - - r— ey
Wi Coqk nuclesr Plant Series 95 NMLA.

P EAK a N A& L
FUHN EBachkygnd
eV counts
1.2 211.
1.2 igl.
1.1 123.
0.9 99.
1.6 26,
1.4 16.
1.4 28.
1.2 11.
0.7 15.
2.3 19.
0.9 11l.
1.9 6.

Error Quotatiom at 1.00 sigma

Peah

Confidence Level at

95.0%

1 Multiplets processed.

C - Multiplet Analysis converged normally

Net Area
counts

94.
107.
293.

9l.

169.°

87.
92.
23.
44,
28.
26.

430.

Error
A

18.8
17.9

8.0
24.7

8.9
12.6
13.4
29.2
19.6
29.7
7.8

4.9

Nuclides

PE~212
FB-214
PE-214
TL-208
Bi-214
BI-3812
AC-228
RU-105

RI-214,8C-46,

TA-182
K=-40
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P p i p
ML Cook Nuclear Flant Series 6 ﬂﬁn. 0 4 4 0 OgLJ3L491 14:43:00

ﬂamp&e: #1501IL SANMPLE FROM T
.Iata collected cn 08-JUL~91 at 14:07:00

Iecayed to 2. days, 20.1167 hours REFORE the start of COLLECT.
‘ll’, RADIONUCLTIDE ANALYSIS XK EFPORT
Nuclide Activity Concertration im  wCi/GH
llecay
Measured Error corrected Error
K-40 7.27E-06 +- 4.07E-07 7.27E-06 +- 4.07E-07
Total 7.27E~06 +-— 4.07E-07 7.27E-06 +~ 4.07E-07

Error Guotation at 1.00 Sigma

Results saved im File SI1696
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g . PEAKS 40T usED I aMALidig ¢ 0 4 4 0 L s 0
Cantroin Erergy Net Ares  Error  d3umas/sec
.ehannel keV counts “
49 .60 74.87 24, 18.8 3.03E+00
@34.21 77.19 107. 17.9 3.34E+00
w77 .01 238.064 293. 8.9 8.48E+00
990.24 295.29 51. 24.7 1.83E+00
703.48 351.93 169. 8.9 7.01E+00
1i65.68 583.12 87. 12.6 5.67E+00
13218.27 609.42 92. 13.4 G.22E+00
1454.66 727 .64 23. 29.2 1.83E+00
1822.03 911.34 44. 19.6 4.32E+00
1936.59 968.62 28. 29.7 2.86E+00
2240.12 1120.37 26. 27.8 3.04E+00
4]
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EERRA SPECTRAN-AT V4.2

LEC Cook Nueclear Plant Series 95 HTA. 08-JUL-91

ANALYT SIS P ARAMETETERS

MCA Unit Number: 2 / ADNC Umit Number: 1.0
Iletector Number: 1 / Geometry Numbers: 142
Spectrum Size: 4096 channels.

First charmel for Search: 0

Order of Smoothing Function: 5

Number of Backgrouwnd Chamnels! 4 on esch side of peak.
Pealk Confidence Factor: 95.0%

Multiplet Semsitivity: 3

Tdentification Enerqgy Wirdow: +~ 1.00 LkeV.

Evror Quotation: 1.00 sigms uncertainty.

Multiplét Analysis Ferformed.

Regular Output.

Arnalysis of Spectrum saved in Disk File SI1677
Heasured by: J. BUNDICK

Qple Nescription: #2 SO0IL SAMPLE EROM
ueometry Descriptiorn: MARINELLI S0OLID

12:29:28

Sample Size: 1.9550E+03 GH / Conversion Factor: 1.0000E+00

Starmdard Size: 1.5000E+03 GM
Analysis Library file: ANLOOI

COLLECT started or 08-JUL-91 at 11:54:00

COLLECT Live Time: 2000. seconds -
Real Time: 2000. seconds
llead Time: 00.00 %
Decayed to 2. days, 17.9000 hours BEFORE the start of COLLECT

Emerqy Calibration performed 03-JUL-91
Efficiency Czalibrationm performed 26-FER-91]
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i Cogk Nucleasr Plant Serias 95 NCA.
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p=d

Error Quotation at 1.00 signa
Peak Confidence

Cemtroid
channel

371.91
476.85
u39.98
676.49
703.47
1165.72
1218.05
1589.06
1821.82
2921.59

Enerqgy
keV

186.06
238.56
295.16
338.44

351.93°

983.14
609.31
794.8%9
211.24
1460.87

Level at 95.0%

P

E A

FWHH

keV

et O s e pd g
L] L ] » . L ]
NOANG) Qg

AN AL

Rachand
counts

73.
73.
38.
26.
43 .
21.
18.
6.
15.
8.

Y& IS8

Net Area
counts

397 -
142.
68.
37.
88.
99.
a8.
20.
27.
2435.

U &

0R-JUL~21

Error
%

29.0
11.7
17.6
25.9
15.2
17.6
16.7
29.4
27.9

6.7

Nuclides

U-235
FE-212
FE-214
AC-228
FB-214
TL=208
EI-214
CS-134
AC-228
K~-40

12:29:28
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L Cook Nuclear Flant Series 95 {(HiCen. ! 1 g 4 iDB}fU%:?é 12:29:28
- ) . . - {. { H

Sample: #2 SOIL SANMPLE EROM
Data collected on 08-JUL-91 at 11:54:00

Decayed to 2. days, 17.9000 hours BEFORE the start of COLLECT.
‘ll@ RADIONUCLTIDE ANALYSIS REPORT
*Nuelide setivity Corncentration im wuCi/GH

Decay
Measuraed Error corrected Error
K-40 4.63E-06 +- 3.33E-07 ., 4.G63E-0L +- 3.33E-07
Total 4.63E-06 +- 3.33E-07 4.63E-06 += 3.33E-07

Error Quotation 3t 1.00 Sigma

Results saved im File SID1G77
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Centroid
channel

21.91
‘B?e.as
89.93

676.4%9
703.47
1165.72
1218.05
1589.06
1821.82
0

FEAKS NOT

Gheray
keV

186.06
238.56
2935.16
338.44
331.93
983.14
609.31
794.83
911.24

UeED IN

Net Ares
counts

97.
1432.
G8.
37.
88.
99.
a8.
20.

27.

anNaireis |

Ervor
A

23.0
11.7
17.6
23.9
15.2
17.6
16.7
29.4
27.9

G 0 4

ammas/<sec

1.38E+00
4.11E+00
2.42E4+00
1.49E+00 .
3.66E+00
3.82E+00
3.92E+00
1.70E+00
2.66E+00
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C Cook HNuclear Plant Series 95 MCA. 08-JUL-91 13:11:857
A NaLYSIS PARAMWETETRS

MCA Unit Number: 2 / ADC Unit Number: 1.0

Detector Number: 1 / Geometry Number: 142

Spectrum Size: 4090 channels.
First charmel for Search: 0
Order of Smoothing Function: 5
Humber of Rackgrourd Channels:
Peak Confidence Factor: 95.0%
Multiplet Sensitivity: 3
Identification Eneray Window: +- 1.00 hkeV.
Error Quotation: 1.00 sigma uncertainty.

4 on esech side of peak.

Multiplet Amalysis FPerformed.

Regqular Output.
Analysis of Spectrum saved in Disk File SD1G679
Measured by J. BUNDICK

mue Description: #3 SOIL SAMFLE FROM®
wometry lesceipition: MARINELLI SOLID

Sample Size:
Standard Size:

1.9900E+03 G
1.5000E+03 GM

/ Conversion Factor:

1.0000E+00

Analysis Library file:

ANLOO1

COLLECT started on

08-JUL-91 at.12:36:00

COLLECT Live Time: 2000. seconids «
Real Time: 2000. seconds
Dead Times: 00.00 %
llecayed to 2. days, 18.6000 hours BEFORE the start of COLLECT

Enerqgy Calibration performed 03-JUL-91
Efficiency Calibration performed 26-~FEE-~9]1
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Tl Ccﬁk Nuieinrar Plant Series 95 HCA. 08-JUL-9Y 13:31:57

PEAK ANALY SIS

2l{ Centroid Energy FWHM Backgnd Net Area Error Nuelides
'p channel keV keV rounts counts YA
1 476.85 238.56 1.4 100. 84. 20.1 PR-212
2 590.34 295.34 1.2 24. 53. 18.4 PE-214
R 703.80 352.09 l.6 21. 73. 15.0 « PB-214
4 1021.29 510.90 2.7 11. 27. 25.9 ITL-208,Na-22,
“ ANN=RD
] 1165.84 583.20 1.8 13. ’ 34. 16.6 TL-208
6 1218.05.-" "609.31 0.7 19. 46 . 20.3 EI-214
L7 1640.21 .. 820.42 0.8 9. 10. 54.0
8 1822.14 911.40 1.1 3. 30. 21.1 AC-228
9 1937.47 969.06 1.5 7. 23. 26.4 KU-103
10 2921.18 1460.81 1.8 4. 334. 5.5 K-40

el

Error Quotation at 1.00 sigma
Peak Confidence Level at 95.0%






IC Cgok Nuclear Plant Series 9[nCA. | (3 i 4 o oO%ydUL-§i 18:11:57

Sample: ¥3 SODIL SAMFPLE FROM
Nata collected on 08-JUL-91 a3t 12:36:00

Decayed to 2. days, 18.6000 hours KEFORE the start of COLLECT.
‘IID RADIONUCLTITDE ANALYSIS REPORT
Nuclide Activity Conceﬁtratiun in uwCi/GH
Necay
Measured Error corrected Error .,
K-40 6.21E-06 +- 3.8ZE-07 6.21E~-06 +- 3.82E-07

Total 6.21E-06 +- 3.82E-07 6.21E-06 +- 3.82E-07

Error Quotation 3t 1.00 Sigma

Results saved i File SID1679




Iz H ™ (s .é Iy U oy
. pEaKs NpT usED v aflarieiy O C 4 4 LMo
Centroid Erergqy Net &rea Error Gawmas/sec
. ehannel keVy counts A
476.859 238.96 84. 20.1 2.43E+00
wao.m 295.34 S3. 18.4  1.89E+00
03.80 392.09 73. 15.0 3.01E+00
1021.29 510.90 27. 25.9 1.56E4+00
1165.84 983.20 S4. 16.6 3.91E+00
1218.035 609.31 46. 20.3 3.13E+00
1640.21 820.42 10. 94.0 8.895E-01
1822.14 911.40 30. 21.1 2.92E+00
1937.47 969.06 23. 26.4 2.39E+00
0

»-
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CANBERRA SPECTRAN-AT V4.2

00 Cook Nuclear Plant Series 9% MCA. 08-JUL-91

ANALYSTIES PARAMNETERS

MCA Unit Number: 2 / ABC Unit Number: 1.0

Detector Number: 1 / Geomeiry Number: 142
Spectrum Size: 4096 channels.
First cnannel for Search: 0

drder of Smoothing Function: &

Number of Backgrourd Channels: 4 on each side of peak.
Pesk Confidence Factor: 95.0%

Muiltiplet Sensitivity: 3

Fdeptification Enerqgy Window: +- 1.00 hkeV.

Error Guotatiom: 1.00 sigma uncertainty.

Multiplet Aralysis Ferformed.

Regular Qutput.

Arialysis of Spectrum saved in Disk File SD1704
sured bys J«. BUNDICK

bample Description: ¥4 SOIL SAMPLE FROM
Geometry Descriptiom: MARINELLI SOLID

N A R A R E R E R R E R R EE E R E T EEEE

X
&
X
*

-

17:29:406

Sample Size: 2.1850E+03 GM / Conversion Factor: 1.0Q000E+0Q0

Starmdard Size: 1.3000E+03 GM
Analysis Library file: ANLOOIL

COLLECT started on 08-JUL-91 at 16:54:00

COLLECT Live Time: 2000. serconds
keal Time: 2000, seconds
Dead Time: 00.00 %
Decayed to 2. days, 22.9000 hours BEFORE the start of COLLECT

Emerygy Calibration performed 03-JUL-91
Efficiency Calibration performed 26-FER-91






4

.,k
o "

CH Centroid
channel

1C 149.32
2C 154.09

3  371.58
4 476.96
5  590.03
6 676.24
7 703.56
8  972.59

9 1021.19

10 1165.77
11 1218.34
12 1588.58
13 1792.89
14 1821.92
15  2921.27

Error Quotation at 1.00 sigma

Ereryy
key

74.80
77.09
185.90
238.62

295.18

'338.31
351.97 .

4£386.54
910.85

783.16
609.46
794.61
896.77
911.29

1460.86

0 G i

»
ook sejoliesr Plant Series 95 MEH.
]

C «

Y

& LY SIS

EAaK

FWHNM Bachkand
keV counts

0.8 123.
0.8 118.
1.5 103.
1.0 1i4.
0.9 99,
0.8 49.
1.2 44,
1.6 13.
1.8 28.
1.7 17.
i.06 25.
0.7 12.
1.5 11.
0.9 18.
1.9 4.

Peak Confidence Level at 95.0%

qbl Multiplets processed.
= Multiplet Amalysis converged rnormally

Net Area
counts

a89.
134.
96,
261.
91.
9.
144.
20.
45.

91.
115.
19.
11.
44.
443.

S R
R S ol ot

Nuclides

U-23%

PR-213
PE-214,
AC-228
FE~214

LA-140,TE-129
TL~208,NA-22,

ANN-RD
TL-208
BI-214

AC-228

K-40



M Cowr Niclear Plant Series 95 {iCay | 00 4
sample: ¥4 SOIL SAMPLE FROM
. Mata collected on 08-JUL-91 at 16:54:00

B=-JiJL~-91 17324240
LA

tecayed to 2. days, 22.9000 hours RBEFORE the start of COLLECT.
‘IIP RADIONUCLTIDE ANALYSTIS REPORT
Nuelide Activity Concentration in wCi/GM
' llecay
Measured Error corrected Error
{~40 " « 7.91E-06 +- 4.13E-07 7.51E-06 +- 4.13E-0%7
Total 7.51E-06 +- 4.13E-07 7.951E-06 +- 4.13E-07

Error Quotatiom at 1.00 Sigma

flesults saved im File SD1704

G !
»
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»
Centroid
*tehannel

" G
'954.09
271.58
476.96
990.03
676.24
703.56
972.59
1021.19
11659.77
1218.34
1588.58
1792.89
1821.92
0

Enerqy
keV

74.80

77.09
185.90
238.62
295.18
338.31
351.97
486.94
910.85
983.16
609.46
794.61
896.77
911.29

Net &frea
COuntes

89.
134.
96.
261.
91.
99.
144.
20.
45.
91.
115,
19.
1l.
44,

Error
%

14,5

13.5
28.9

8.3
15.9
21.2
10.6

34.2
22.8
12.4
11.4
36.9
99.4

21.1

e

PEAKS NOT USED IN anallysis| G 0 4

Gammas/sec

2.86E+00
4.19E+00
1.3GE+00
7.93E+00
3.24E+00
2.36E+00
5.97E+00
1.13E+00
2.959E+00
9.92E+00
7.78E+00
1.60E+00
1.05E+00
4.29E+00

4
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1"&;&9:* Ak &k A XA A KA A A A A XA I AXEAE K KKK AL LK AA

CANBERRA SPECTRAN-AT V4.2
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T Cook Nuciear Flant Series 9% MCA. 08-JUL-91 13:58:41

A NALYSIS PARAMETETRS

MCA Unit Number: 2 / AIIC Unit Number: 1.0
Detector Mumber: 1 / Geometry Number: 142
Spectrum Size: 4096 channels. B

First chamnnel for Search: 0

Order of Smoothing Functiom: S

Numbier of Rackaround Channels: 4 on each side of peak.
Peak Confidence Facior: 95.0%

Multiplet Bensitivity: 3

Identification Energy Wirmdow: +- 1.00 keV.

Error Quotation: 1.00 sigma wncertainty.

Multiplet Analysis FPerformed.

Regular Output.
Analysis of Spectrum saved im Disk File SD1694
' sured by J. BUNDICK

Sample Description: #5 SO0IL SAMPLE EROM

Geometry Description: MARINELLI SOLID

Sample Size: 1.8G00E+03 GH / Conversion Factor: 1.0000E+00
Standard Size! 1.35000E+03 GM

Analysis Library file: ANLOOIL

COLLECY started &n 08-JUL-91 at 13:23:00

COLLECT Live Time: 2000. seconds *

Real Time: 2000. seconds
Dead Tine: 00.00 7%
Decayed to 2. days, 19.3833 nours BEFORE the start of COLLECT

Emerqgy Calibration performed 03-JUL-91
Efficiency Calibration performed 26-FER-91






»

G Cook MNuelear Flznt Series 95 HCA.

! Centroid
‘b channel
1 149,36
2C 134.00
3C 477.14
4C 484.24
9 989.99
6% 703.21
7¢ 1021.60

8 1165.94
9 1218.31
10 1529.06
1l 1821.62
12 2240.16

13 2921.25

Ernerqy
eV

74.72
77.04
238.71
242.26
2959.16
351.80

.511.05

583.25
609.44
74783
911.13
1120.40

1460.85

E A K AN A
EWHM Bachkand
leV counts
1.1 136.
1.1 134.
l.1 69.
1.1 47.
1.1 31.
1.2 31.
1.2 l17.
1.8 9.
1.2 16.
2.1 1I0.
1.6 14,
1.5 21.
1.9 S.

Error Quotation at 1.00 sigma
Peak Confidence Level at 95.0%

4 Multiplets processed.

LYSIG®S

NHet Area

counts

924.
157.
259.

35.

83.

89.

27.

88.
75-

46.
16.

386.

Multiplet Analysis. converged rnormally
$ - Multiplet Amalysis Terminated because of no CHI-SQ improvement

11.

03~-JUL-91 13:58:4l
Error Nuclides
FA
13.6
12.6
8.9 PR-212
16.7 -
14.3 PE-214
18.4 PpE-214
31.0 _FH—208,NA-23,
ANN-RDO
11.8 JL-268
13.8 BI-214
51.4 C§—13ﬁjb
19.0 AC-228
51.7 BI-214,5E45,
I P o S
5.2 K-40

!



BE Tgek Nuclesr Plant Series 95

Samvie: #3 SOIL SadPLE EROM

‘ll@ RADIONUCLTIDRDE

Total 7.68BE~06 +- 4.47E-07

Error Quotatiorm at 1.00 Sigma

Results saved in File S01694

wod. |G O 4 4 CosBauk-93
. bata collected onm 98-3JUL-91 a3t 13:23:00
ligecayed to 2. days, 19.3833 hours BEFORE the start of COLLECT.

ANALYSIS REPOR

Nuclide Activity Concentration in uCi/GM

Decay
Measured Error corrected Error
K=-40 7.68E-06 +- 4.47E-07 7.68E-06 +- 4.47E-07

7.68E~-06 +- 4.47E-07

13:598:41

-



»
P

Cermtroid
. channel

49.36
374.00
77.14

484.24
5989.99
703.21
1021.60
1165.94
1218.31
1589.06
1821.62
2240.16

PRAKY NOT USED Is andlvsus! O 0 4

Enerqgy
keV

74.72

77.04
238.71
242.26
295.16
3%1.80
911.05
583.25
609.44
794.85
911.13

1120.40

Net Area
counts

94.
157.
239.

35.

83.

89.

27.

88.

73.

11l.

46.

16.

Error

‘n

13.6
12.6

8.9
16.7
14.3
18.4
31.0
11.8
13.8
5i.4
19.0
51.7

Gammas/sec

3.04E+00
4.91E+00
7 .49E+00
1.03E+00
2.98BE+00
3.69E+00
1.34E+00
S.72E+00
3.07E+00
9.79E~-01
4,30E+00
1.87E+00
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CANBERRA SPECTRAN-AT V4.2

e Cook Nuclear Plant Series 95 MCaA. 08-JUL-91 14:00:17

ANALYSTIS PARAMETERS

MCA Unit Number: 2 / 40C Umit Number: 2.0
Netector Number: 2 / Geometry Number: 242
Spectrum Size: 4096 channels.
First channel for Search: o

irder of Smoothing Function: 9

Number of Background Charmels: 4 on each side of peak.
Pealk Confidence Factor: 95.0%

Multiplet Semnsitivity: 3

Iderntification Enerqy Window: +- 1.00 keV.

Error Quotation: 1.00 sigma uncertainty.

Multiplet Analysis Performed.

Reqgqular Qutput.
fAinalysis of Spectrum saved inm Disk File SD1699

msured by : J. RUNDICK ’ |
Wiple Description: #6 SOIL SAWMPLE SAMPL : 1

Geometry Descriptiom: MARINELLI SOLID

Hample Sigze: 2.1150E+03 GM / Conversion Factor: 1.0000E+QQ
Standard Size: 1.5000E+03 GM

Analysis Library file: ANLOOIL

CbLLECT started on 08-JUL-91 at 15:25:00

COLLECT Live Time: 2000. seconds
Real Time: 2000. seconds
Dead Time: 00.00 %

Recayed to 2. days, 19.4167 hours REFORE the start of COLLECT

Enerygy Calibration performed 17-JAN-91
Efficiency Calibration performed 27-FEB-9

o & 3y

N




'y
fos - - v
s Goor hueclesr Plae Beries 93
3

ANAL

Y S I H

t Lentroid Enerqy Rackgnd “Net Area
channel kel counts counts
1C 476.72 z38.49 1.1 77. 271.
2C 483.99 241.67 1.1 76. 43,
3C 5399.91 295.10 1.2 o2, 87.
4 676.00% 338.20 1.3 40. 40.
] 703.04 1E51.69 1.3 37. 129.
6 1020.65 510.55 1.1 28. 4%5.
7 1165.67 :583.07 1.4 19. 83.
8 1217.84 609.16 1.2 18. 87.
9 1822.00 911.25 1.3 21. S6.
10 2921.21 1460.G68 2.1 9. 438.
Error Quotation at 1.00 siqma
Feak Confidence Level st 25,
tultiplets procéssed.
€ - Multiplet Analysis 6onverged normally

Error

%

[ R s i s o]
L ]
WO O W= 0

[ I ool U S N ]

FE-

Nuclides

2%

12

PRE-214
AC-228
FPE-214

TL~208,NA-

ANN-KD
TL-208&
BI-214
AC-228
K-40






. 'S "‘. ..’. M ] ('. i, t P 'ti
AL ook, e liesr Plant Series 45 aeat v U o4 4 v 0é-JUL—9£ L4:00417

Sampre: ¥6 SOTIL SAAFLE SAMFL
itata collected on 08-3JUL-%1 at 13:35:00

H Heecayed to 2. days, 19.4167 hours BEFORE the start of COLLECT.
‘llb RADIONUCLIDE ANALYS IS REPORT
Nueclide Activity Concentration in uCi/GH

Ilecay
Measured Error corrected Error
K-40 7.918-06 +~ 3.83E-07 6.91E-06 +-~ 3.83E-07
Total 6.91E-06 +- 3.83E-07 6.91E-06 +~ 3.83E-07

Error Quotation at 1.90 Sigma

Results saved in File SD169S




Centroia
channel

476.72
3.09
39.91
676.93
703.04
1020.63
1165.67
1217.84
1822.00
0.

PEAKS NOT

Emeray
kaV

238.49
241.67
295.10
338.20
'351.69
510.59
583.07
60%.16

9311.25

USED IN

Nel Areas
counts

271.
42.
87.
40.

129.

I S
83.
87.

96.

-

aflLysis ¢ Y 4

Error
%

8.8
21.1
19.3
27.0
11.0
22.3
153.4
i2.9
18.2

Gammas/sec

7.13E+00
1.12E+4+00
2.81E+00
1.45E+00
4.86E+00
2.36E+00
4.90E+00
S.35E+00
4.97E+00

4




WE Look Muclesr Plant Series @3 meas ¥ M v daciurTur 14:00:17
Gampre: 6 SOIL SAAFLE SAMPL

. Bata collected on 08-JUL-91 at 13123100
Llecayed to 2. days, 19.4167 hours REFORE the start of COLLECT.

‘mlg RADIONUCLTIDE

Nuclide Activity Concentr
Measured Error

K=40 " 5.91E-06 +- 3.B3E-07

Total 6.91E-06 +- 3.83E-07

Error Quotation at 1.00 Siqma

Results saved in File SD1G695

ANALYSIS REPORT

ation in wC1/GHM

Ilecay
corrected Error

6.91E-Q6 +~ 3.83E-07

6.91E-06 +~ 3.83E-07



2
>

€ o .
Centeoin
channel

476.72
83.09
39.91

676.05

703.04

1020.63
1165.67
1217.84
1822.00

Eneray
kaV

238.49
241.67
295.10
338.20
351.69
510.55
583.07
609.16
911.25

Net Areas

counts

271.
4z2.
87.
40.

129.
45.
83.
87.

96.

PEAKS NOT USED IN alhLwsis

Error
pA

8.8
21.1
19.3
27.0
11.0
22.3
13.4
12.9
18.2

v oot

iammas/sec

7.13E+00
1.12E+00
2.81E+00
1.45E+09
4.86E+00
2.36E+00
4.90E+00
9.35E+00
4.97E+00
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NBERRA 3PECTRAN-AT V4.2

e S

p: Cook Nuclezr Plant Series 99 MCA. 08-JUL-91 17:31:20

ANALYSTISES PARAMETERS

MCA Unmit Number: 2 / ADC Umit Number: 2.0

betector Number: 2 / Geometry Number: 242
* Sonectrum Sizen 4096 channels. .

First chanrel for Search: S0

Order of Smoothing Functionm: 5

Number of Background Channels: 4 on esch side of peak.
Peak Confidence Factor: 25.0%

Hultiplet Sensitivity: 3

Identification Enerqgy Window: +#- 1.00 keV.

Error Quotaticn: 1.00 sigma uncertainty.

Multiplet Analysis Performed.

Regqular Qutput.
Arnalysis of Spectrum saved in Disk File 8SN1705

Wured by: J. BUNDICK
Yn ] e Description:'#7.SOIL SAMPLE EFROM

Geometry Description: WMARINELLI SOLTD

Sample Size: 1.8050E+03 GNM / Conversion Factor: 1.0000E+00
Standard Size: 1.5000E+03 GM

Analysis Library file: ANLOO1

COLLELT started on 08-JUL-91 at 16:56:00

COLLECT Live Time: 2000. seconds
Real Time: 2000. seconds
Dead Time: 00.00 7%

Decayed to 2. days, 22.9333 hours HREFORE the start of COLLECY

Erergy Calibration performed 17-JAN-91
Efficiency Calibration performed 27-~FER-9)




AN A

Backgrd
counts

%b Cosk Nuclear Prant 8Series 995 i

P E &K

P Centroid Enerqgy EFUWHHM
channel keV heV
1C 476.62 238.44 0.9
2 675.72 338.03 1.2
3 703.11 351.73 1.6
SN 957 .48 478.9%9 0.7
SC 1020.81 510.63 1.0
6 1165.92 583.20 1.4
7 1217.89 609.18 1.9
8 1821.88 911.19 1.1
9 2921.95 1460.84 1.9

grror Quotsation at 1.00 sigma

Feak

e

La

Confidence

Level at

95.0%

Multiplets processed.

LYS IS

Net Area
counts

183.
30.
93.
17.
38.

ol.
48.
37.
400.

€ - Multiplet Anmalysis converged normally
N - Multiplet Amalyeis did NOT converge

N

%*(;UL 9P 17:31:20

Error
rA

10.6
27.8
12.6
41.3
22.9

17.9
18.0
23.4

9.1

Nuclides

FE-212

AC-228

PE-214

W-187
IL-208,NA~22,
ANN-RL
TL-208
BEI-214
AC-228

K=40
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C Tl A N . [ L) H (te .y b N
LUl Cook HNuclear Plant Series % Moal LW«

"Samgles #7 30IL SANWFLE EROM
Iats collected on 08-JUL-91
flecayad to 2.

Nuclide

RADIODNUCLIDE

Messured Error

7.39E~-06 +- 4.324E-07

7.39E-06 +- 4.24E-07

Error Quotatiom at 1.00 Sigma

Results saved in File SD1705

Activity Concentration in

at 16:56:00
days, 22.9333 hours BEFORE the start of COLLECT.

ANALYSIS REPOERT

uCi/GH
lecay

corrected Error

7.39E-06 +- 4.24E-07

7 .39E-06 +- 4.24E-07
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LI . .o
yenthoid
cihannel

476.62
79.72
03.11

Y57.48

1020.81

1165.92

1217.89

1821.88
0

PEAKS N

Enerqgy
ke¥

238.44
338.03
351.73
478.95
510.63
983.20
609.1&
911.19

Net Areas
counts

183.
30.
93.
17.
38.
51,
48.
37.

afihivsib

Errop
A

10.6
27.3
12.6
41.3

'1"79

desa w

17.9
18.0
23.4

Gammas/se0

4,85E+00
1.09E+00
3.50E+00
8.595E-01
1.98E+00
3.02E+00
2.98E+00
3.31E+00
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CANBERRA SPECTRAN-AT V4.2

o Cool Nuclear Flanmt Series 95 MCA. ‘ 08-JUL-91 13:14:00

ANALYSTIS PARAMETERS

MCA Umit. Number: 2 7/ ADC Unit Number: 2.0 ..
Eetector Number: 2 / Geometry Number: 242
Spectrum Size: 4096 channels.

First channel for Searchn: 0

Order of Smoothing Functionm: §

Number of Background Channels: 4 on each side of peakds
Peak Confidence Factorl 95.07%

Multiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.00 sigma uncertainty.

Multiplet aAnalysis Performed.

Regqular Output.
Analysis of Spectrum saved in Disk File SD1G680

‘psured Loy 2 J. BUNDICK
W lc Description: #8 SOIL SAMPLE FROM *

Geometry Description: MARINELLI SOLID

Sample Size: 1.7650E+03 GM / Conversion Factor: 1.0000E+0Q0
Starmdard Size: 1.5000E+03 GH

Analysis Library file: ANLOQOL

COLLECT started om 08-JUL-91 a3t 12:38:00

COLLECT Live Time:  2000. seconds :
Real Time: 2000. seconds
Dead Time: 00.00 %
Decayad to 2. days, 18.6333 hours REFORE the start of COLLECT

Energy Calibration performed 17-JAN-91
Efficiency Calibration performed 27-FEB-91

—nvite



v ) O {_: § ‘hl Iy t Y v et
G0 Coadk duelear Flant Series 95 HMCA. < U4 g dé—i@L¥?lg‘13:14:00
FEAK ANALY SIS u
{ Centroid Enerqgy FUHM BRachkand Met Area Error Nuclides
channel eV * keV counts counts 4
1C 149.26 74.67 0.9 197. 144. 13.2
2cC 153.65 76.87 0.9 179. 231. 10.8
3 ,185.37 92.74 1.5 194. 71. 28.6-
4 371.35 185.78 1.1 71. 93. 15.5 U-235
3 476.5%5 238.40 1.1 169. 343. 7.6 ‘PB-212
6 589.88 295.09 1.1 6O. 82. 17.3 FB-214
7 675.7% 338.06 1.3 44, 73. 17.4 AC-228
8% 703.26 351.80 1.0 31. 169. 12.2 PE-214
9 1165.47 582.97 1.5 32. 125. 11.2 TL-208
10 1217.89 609.18 1.3 21. 128. 10.4 BI-214
11C 1821.69 911.09 2.2 27. 66. 17.5 AC-22
12 1847.36 923.93 1.7 12. 19. 36.8
13 1937.32 968.90 1.4 43. 28. 41.1 RU-103
14 2240.32 1120.37 1.0 21. 27. 34.1 BRI-Z214,3C-46,
TA-182
2921.42 1460.78 2.1 5. 992. 4.3 K-40

15

Error Quotation at 1.00 siagma
Peak Confidence Level at 95.0Z%

w:’ Multiplets processed.
- Multiplet Analysis converged normally

$ - Multiplet Analysis Terminated because of

LRI

no CHI-SQ improvement
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L Coon Nuelesr Planmt Series o8 #ga.l o U 4 d o obzunY1 13:14:0¢

‘Szmple: #8 S0IL SAMPLE ERGH
Data collected on 08-JUL-91 a3t 12:38:00

Decayed to 2. days, 18.6333 hours REFORE the start of COLLECT.
"Ib RADIONUCLIDE ANALYSIS REPFPORT
Nueclide Activity Concertration in wCi/GM
: lecay
Measured Error corrected Error
K-40 1.04E-0% +—- 5.29E-07 1.04E-05 +- 5.29E-07
Total 1.04E-05 +-= 5.29E-0Q7 1.04E~05 %= 5.29E-07

Error Quotatiom at 1.00 Siagms

W

Results saved in File SD1680






« t
5

&
Cemntroid
‘channel

149.26
53.65
5.37
371.35
A76.55
589.88
675.79
703.26
1165.47
12317.89
1821.69
1847 .36
1937.32
2240.32
0

FRARS

Eneray
kel

74.67
76.87
92.74
185.78
238.490
295.09
338.006
351.80
w82.97
609.18
911.09
923.93
968.920
1120.37

NOT

LSETC I

Net fres
counis

1l44.
231.
71.
93.
343.
82.
73.
169.
125.
128.
66.
19.
28.
27.

Error
yA

13.2
10.8
28.06
15.5
7.6
17.3
17.4
12.2
11.2
10.4
17.5
36.8
41.1
34.1

ANALYSIS | r O

A4

Dammas/sec

3.97E+00
6.18E+00
1.64E+00
2.08E~+00
9.06E+00
2.63E+00
2.63E+00
6.38E+00
7 .42E+00
7.86GE+00
5.82E+00
1.70E+00
2.63E+00
2.85E+00



o 06+ 3044060 ;2
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Emerqy Calibration performed 17-JAN-91
Efficiency Calibration performed 27-FEE-91

x K x & A
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& G AMMA S PECTITRUM ANALYS SIS %
P X
‘D*:&kkkkkkk*k*;&*kkk;&k*kkkkkkkkk;&:‘:kk:&
CANBERRA SPECTRAN-AT V4.2
€ Cook Nuclear Plant Series 95 MCA. 08-JUL-91 12:31:04
ANALYS IS PARAMNMETETHRS

MCA Umnmit Number: 2 / ADC Unmit Number: 2.0
Detector Number: 2 / Geometry Numbers: 243
Spectrum Size: 4096 channels.
First channel for Search: 0
Order of Smoothing Fumction: 3
Number of Background Channels: 4 on each side of peak.
Feak Confidence Factor: 95.0%
Multiplet Sensitivity: 3
Icdentification Energy Window: +- 1.00 LkeV.
Error Quotatiom: 1.00 sigma uncertainty.
Multiplet Analysis Performed.
quular Output.
Analysis of Spectrum saved in Disk File SD1678
ﬁured by J. BUNDICK
h le Description: #QASOIL SAMPLE EROM
Geometry Descriptionm: MARINELLI SOLID
Sample Sige: 1.8400E+03 G / Conversion Factor: 1.0000E+0Q0Q
Starmdard Size! 1.5000E+03 GHM
Analysis Libkrary file: ANLQO1
COLLEELT started onm 08-JUL-91 a3t 11:55:00
COLLECT Live Time: 2000. seconds

kReal Time: 2000. seconds v

Dead Time: 00.00 %

Decayed to 2. days, 17.9167 hours BEFORE the start of COLLECT



2
14

14

Error Quotation at 1.00 sigma
Peak Confidence Level at 95.0%

@

Centroid
channel

148.95
153.57
371.47
476.68
$90.04
675.88
703.13
1021.16

1165.82
1218.03
1420.81
1491.195
1821.39
1929.07
2921.46

Multiplets processed.

Energy
keV

74.5
76.83
185.84
238.47
295,17
338.11
351.74
$10.80

983.1%5
509.26
710.66
745.83
910.92
964.78
1460.80

s 5 & s e« s &
QP C LYY

SR OO
3 t-

£ 2 & & ¢ o .
OO ixaW

[ B e e

jiln Cobk Nuciear Plant BSeries 95 L4,

AN A

Bachkand
counts

171.
164.
77 .
124.
39.
97.
35.

18.

1z.
21.
12.
13.
14.
20-

4.

Multiplet Analysis converged normally
$ - Multiplet Analysis Terminated because of no CHI-SQ improvement

Net Area
counts

111.
238.
77.

(I

0

Nuclides

NZ~-JuiL-21
Error
y4
14.5
10.6
19.0 U--23%5
7.9 'PB-212
14.5 FPRB-214
34.9 AC-228
11.8 FE-214
18.7 TL-208,idA-
ANN=-RID
2.8 TL-208
11.4 BRI-214
49 .4
91.3
15.6 AC-228
38.7 .
4.9 K-40

id131:04
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L0C Look Nuclear Plant Series 9&)&?‘.5 J U 4 4 aOQJEUL—*

"Samgle: $9 SOIL SAMPLE EROM

fs3tas collected on 08-JUL-91 at 11:55:00

Deczyed to 2. days, 17.9167 hours BEFORE the start of COLLECT.
"I?’ KADIONUCLIDE ANALYSTIS
Nuclide Activity Concentration in uCi/GH
Decay
Measured Error corrected Error
7.73E-0G +- 4.32E-0Y

K=-40 7.73E-06 +~- 4.32E-07

Total 7.73E-06 +- 4.32E-07

Erroe Quotation at 1.00 Sigma

Results sayed in File 5D1678

7.73E-06 +- 4.32E-07

REPOR



»
"Ceniroid
chantel

148.95

93.97
r71.47
476.68

590.04
675.88
703.13
1021.16
1165.82
"1218.03
1420.81
| 1491.15
“ 1821.35
1929.07

0

Ernerqy
kel

74,51

76.83
185.84
238.47
295.17
338.11
351.74
210.80
383.15
609.26
710.66
745.83
910.92
964.78

PEAKS NOT UBED JN

Area
counts

111.
238.
77 .
294.
88.
35.
155.
98.
128.
110.
13.
12.
62.
20.

A S s m -.& o [ ]
HMADYS RS hel

Errar

pA

14.%
10.6
19.0

7.9
14.5
34.9
11.8
183.7

9.8
11.4
49.4
91.3
15.6
38.7

.
&5

Bzmmas/sec

3.076+00
6.38E+00
1.71E+00
7.77E+00
2.83E+00
1.27E+00
5.85E+00
3.06E+0Q
7 60E+00
6G.75E+00
8.92E-01
9.22E-01
S5.49E+00
1.35E5+00



,O om ok Bk ok Kk R ok va X R A A XK KA AKE KKK KKK KA KKK A A

&
X . 5 AN MA SPECTURUM ANALYGS I

S

"I$ A k ok k kA A KA Xk XA Kk AKX A K AXK A XAAXAKXAEKNEK K A AR

YSERRA SPECTRAN-AT V4.2

" 0C Cook Nuclear Plant Series 95 MCA. 08~JUL-91

ANALYSTS FAakRanETERS

MCA Unit Numbey: 2 / AOC Unit Numbker: 1.0
ietector Number: 1 / Geometry Number: 142
Spectrum Size: 4096 channels.

First channel for Search: 0

Order of Smoothing Functionm:

Numizer of Backgrourd Channels:! 4 on e2ach side of peak.
Pealk Confidence Fuctor: 95.0%

Hultiplet Sensitivity: 3 .
Identification Energy Window: +- 1.00 keV.

Error Quotation: 1.00 signa uncertainty.

Hultiplet Analysis Performed.

Regular Dutput.
Analysis of Spectrum saved inm Disk File 'SD1706
Measured by: J. RBUNDICK

m;le Description: #10 SOIL SAMPLE EROM

AOmetry lescription: WMARINELLI SOLID

S5ample Size: 1.9550E+03 GH - / Conversion Factor:
Standsrd Size: 1.3000E+03 GM

Analygis Litirary filei ANLOO]

éULLECT started om 08-JUL-91 a3t 17:32:00

CULLECT Live Time: 2000. seconds
Real Time: 2000, seconds
Dead Time: 00.00 %
Decayed to 2. days, 23.5333 hours BEFORE the start

Enerqgy Calibration performed 03-JUL-91
Efficiency Calibration. performed 26-FEEBE-9]

1.0000E+00

of COLLECT

A

Pl

18:07:40



H LA e rd FuY . ..
Jgue ! o 4d4d400C.7
HC Cove jhuclesr Flant Serwzs 95 MOA. 08-JUL~91 1IB:107:40
2

PEAK ANALY SIS

PK  Centroid Energy FEWHI4 Bachkand Net Area Error Nuclides
channel haV keV couris counts p4
1C 149.69 74.88 1.0 152. 63. 23.9
2C 153.30 76.%4 1.0 153. 143. 15.8
3 371.86 186.04 1.2 115. 66. 26.1 U-235
AC 477.03. 238.65 1.1 80. 311. 7.8 PE-212
sc 483.33 541.80 1.1 73. 62. 10.7
6é 590.14 2935.24 1.2 47. 84. 18.8 FE-21.4 -
7% 9%9.14 299.74 1.2 36. 26. 29.3 PR=-212
8 676.56 338.47 1.2 28. 62. 17.5 AC-228
9 703.47 391.93 1.2 7. 113. 12.1 FE-214
10 1020.75 $10.63 i.1 25. - 32. 28.6 TL-208.NA-22,
' ANN=-RD
11 1137.98 969.27 2.1 il. 10. 9.3 C€5-134,BI1-207
12 1165.86 583.21 1.6 17. 2. 13.2 TL-208
13 1218.09 609.33 1.2 19. 90. 12.8 ERI-214
14 1454.43 727.92 1.3 3. 28. 23.8 BI-212
15 1535.47 768.095 1.1 3. 25. 25.8
16 1821.76 911.21 1.0 11. 43. 19.1 AC-228
174 1937.58 969.12 1.5 11. 20. 40.1 ERU-10%5
18% 2379.13 1139.88 1.6. "3, 11. 34.5 Sk-122
19%  2283.32 1141.97 1.6 1. 13. 31.4
20 2921.07 1460.76 1.8° 2. 439. 4.8 K-40

. ‘Bor Quotation at 1.00 sigmna

reak Confidemce Level at 95.07%
S Multiplets processed.

C. - Multiplet Analysis converged mormally '
$-— Multiplet An31y51s Terminated because of no CHI -50 1mprovement



4 Zook Nuclear Flant Series 9s(Mth. | O O g4 0985 U%NE% 18iv7 4w
Sample: #10 SOIYL 3aMPLE FROM
fats coliected on 03-JUL-91 a3t 17:32:00
Decayed to 2. days, 23.5333 ihours BEFORE the start of COLLELT.
"I;} RADIONUCLTIDE ANALY SIS REPORT
Nugclide detivity Concentration in uCi/GM
Necay

Measured Error corrected Error
K~40 ZBAE-06 +- 4.54E-07 8.24E~-06 +- 4.54E-07
Total “'8.24E~06 +- 4.54E-07 8.24E~06 '+~ 4.54E-07

Error Quotation at 1.00 Sigma

Results saved inm File SD1706







LI 1
»

LN .
Centroid
channel

149.69
33 .30
1.86
477.03
483.353
990.14
999.14

. 676.36
703.47
1020.75
1137.98
1165.86
1218.09
1454.43
1535.47
1821.76
1937.358
2479.13
2283.32

0.

[T TN
1 45

Inieryy
LaV

74,88
76.94
186.04
238.69
241.80
295.24
299.74
338.47
391.93
510.63
569.27
583.21
609.33
727.92
768.05
911.21
969.12
1139.88
1141.97

NOY

USED iN

Met Area
counts

68.
143.
66.
311.
62.
84.
26,
62.
113.
32.
10.
82.
90.
28.
25.
43'
20.
11.
13.

Ty
alattys YV

£

Gammas/sec

2.17E+00
4, 48E+00
1.60E+00
8.99E+00
1.81E+00
2. 98E+00
9.43E-01
2.48E+00
4.68E+00
1.86E+00
6.20E-01
5.34E+00
6.10E+00
2.23E+00
2.10E+00
4.16E+00
2.,01E+00
1.25E+00
1.54E+00




G A MUMHA SPECTRUM ANALYSIS

CANRERRA SPECTRAN-AT V4.2

LGC Cook Nuelear FPlanmt Series 99 MCA. 08-JUL-91

ANALYSTIS PARAMETERS

MCA Unit Number: 2 / AC Unit Number: 1.0

Hetector Number: 1 / Geometry Number: 142
Spectrum Sizma: 4096 channels.
First charnel for Search: 0

Urder of Smoothimg Functionm: 3

Number of Backgrournd Chamrnmels: 4 on each side of pesk.
resk Confidence Factor: 95.0%

Multipliet Semsitivity: 3

Identification Enerqy Window: +— 1.00 keV.

Error Guotation: 1.00 sigma uncertainty.

Multiplet Analysis Performed.

RPglll ar Uutput .
Analysis of Spectrum saved in Iisk File SD1698

Wurnd Ly 2 J. BUNDICK
- ¥Wiple Description: %11 SOIL SAMPLE EROM

Geometry Description: MARINELLI SOLID

E% ok ok kA h kA Ak A A AKX A AKX KKK AR K AAEAE KA K NK LKA
&
A
A
Rk ok ok kA k kA Kk KAk XA AFK AKX KKK K KA XAK KA AR KKK K

15:29:34

Sample Size: 1.8950E+03 GM / Conversion Factor: L1.0000E+0Q0

Stamdard Size: 1.35000E+03 GM
Analysis Library file: ANLOOI

COLLECT started on 08~JUL-91 at 14:54:00

COLLECT Live Time: 2000. seconds *
Real Time: 2000. seconds
Dead Time: 00.00 %
_Decayed to 2. days, 20.9000 hours BEFORE the start of COLLECT

Ererygy Calibrstion performed 03-JUL-91
Efficiency Calibration performed 26--FER-9]
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- 0 i, W 4 e e L ! :d
, ol Cook Nueclear Plant Series 5 hPﬁ 1 08~-JUL=-91 13:27:34
| ’ PEAK ANALYSTIS
FK  Cerntroid‘ Energy FWkM Bachkgnd Net Area Error Nuclides
channel keV weV counts counts 7
0 1% 476.96 238.62 1.2 41. 177. 10.5 PR-~-212
2% 483.57 241.92 1.2 41. 39. 22.4
3 589.85 295.09 2.2 24. . S4. 18.7 PBR~214
4% 703.69 352.04 1.2 23. 63. 19.8. PB~-214
b 1020.31 510.41 2.3 15. . 36. 22.6 TL-208,NA-22,
ANN-RII -
6 1165.89 583.22 < 1.7 14. S2. 17.5 TL-208
7 1217.99 509.28 1.6 16. 45. 19.6 RI-214
8 1821.45 911.05 1.0 13. 26. 28.0 AC-228
L a 2921.09 1460.77 1.7 3. 378. 5.2 K-40
i0 3539.62 1764.87 0.9 Q. 11. 30.2 BI-214

Error Quotationm at 1.00 sigma
Pesk Confidence Level at 95.0%

2 Multiplets processed.

$ - Multiplet Anslysis Terminated because of nmo CHI-SQ improvement




sl




B} Cook Nucilear Plant Series 98 HeA.. ~ U

Gample: #11 30IL SaMPLE FROM

Dats coliected on 08-JUL-91 at 14:54:00

fecayed to 2. days, 20.9000 hours RBEFORE the start of COLLECT.
‘ﬂla R ADIODNUCLTIDE ANALYSTIS EFEPORT
Nuclide Activity Concentration inm  uCi/iGM
Nacay
Messured Error corrected Error
K~40 "7.38E-06 +- 4.31E-07 7.38E-06 +- 4.31E-07
Total 7.38E-06 +=- 4.31E-07 7.38E-06 +- 4.31E-07

Error Quotation at 1.00 Sigqma

Results saved in File SN1698






»
2

Centroid
channel

76.96
83.57
89.85

703.69
1020.31
11565.89
1217.99
1821.45

3529.62

PREAKD

Energy
eV

238.62
241.92
295.09
352.04
510.41
583.22
609.28
911.05
1764.87

NOT

USED TN

Net Ares
counts

177.
39.
94.
68.
36.
S2.
43.

26.

11.

Erroar
7

10.5
22.4
18.7
19.8
22.6
17.5
19.6
28.0
30.2

gt i ‘.. H
andfdydagt U U 4

Sammas/sec

2. 11E+00
1.13E+00
1.92E+00
2.83E+00
2.10E+00
3.40E+00
3.06E+00
2.58E+00
1.88E+00
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Pk ok kA AKX A A Kk AhkAAKAXE K YA Kk AKKAKARKA A LA N

#
&
i G A MM A S PECTRUHA ANALYSIS *
k
‘ilg kA k ok Ak Xk Kk AiA Ak A XKk A A KAAKA R AKAK K AKX A

FREREA SPECTRAN-AT V4.2
‘IC Cook Huclear Flant Series 9SHMCA. 08-JUL-91 16:52:01

ANALY SIS FARAMETERS

MCA Unit Number: 2 / ADC Ymit Number: 1.0
Letector Number: 1 / Geometry Number: 142
Spectrum Size: 4096 channels.
First channel for Search: 0

Order of Smootninmg Functiom: 9

Number of BRackgroumd Charnnels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Identification Emergy Window: +~ 1.00 keV.

Error Quotatiom: 1.00 sigma uncertainty.

Multiplet Analysis Ferformed.

Eeqular Output.
Analysis of Spectrum saved in Disk File SD1702
Measured by: J. RUNDICK

ﬂle Desceription: #12 SOIL SAMPLE FROM
seometry Deseription: MARINELLI SOLID

Sample Size: 2.0100E+03 GM / Conversion Factor: 1.0000E+00
Stardard Size: 1.5000E+03 GM

Analysis Library file: ANLQO1

DbLLECT started on 08-JUL-91 at 16:16:00

COLLECT Live Time: 2000. seconds
Real Time: . 2000. seconds
Dead Time: 00.00 %
Decayed to 2. days, 22.2667 hours BEFORE the start of COLLECT

Emerqgy Calibration performed 03-JUL-91
Efficiency Calibration performed 26~FEE-91



. .
ie PR |
b 4 ’ ¥

i .y \ . -
uG Coak Muclear fiant Seriess 235 MCAL
»

x

PE A K

{ Centroid Enerqy FWHM Bachgnd
‘ﬁ channel kaV keV counts
1C 477.11 238.69 1.2 7Z.

20 485.42 241.8% 1.2 o98.

3 ©989.74 295.04 1.2 62.

4 703.96 351.97 1.7 40.

9 997.13 498.82 1.8 13.

« B 1166.16 583.36 1.2 13.

\ 7 1217.97 609.237 1.0 24.
g 1821.90 911.28 1.9 13,

9C 1937.38 969.02 1.2 10.

i0 2239.94 1120.28 0.8 7.
11C 2921.51 1460.93 2.0 2.

Error Guotationm at 1.00 siama
Peak Cornfidence Level at 935.0%

2 Multiplets processad.

C - Multiplet Armalysis converged normally

ANALYSIS

Net Area
counts

207.
48.
49.

119.
11.
G8.
79.

41.
el

LN R

24.

433.

Error
yA

10.5
18.5
26.8
12.0

93.%

14.4
14.5
20.6
30.6
25.6

4.7

Nuclides

PE-212.

PE-214
PE~214

TL~-208
BI-214

AC-228
RU-105
BI-214,5C-46,
TA-182

K-40



e




o gm . ) - . F ot RPN . - ‘
~f Cootk Nuaclizar Flaot Saries odf MoALL 0

’

.%ampie: #12 S0(L SAMPLE FROM

1652101

Cog-JuL-%1

tata collected on 08B-JUL-91 a3t 16:16:00 ‘ t
- Decayed to 2. days, 22,2667 hours BEFORE the start of COLLECT.

RADIONUCLTITDE

ANALYSTIS

REPORT

Huclide Activity Concentration in uCi/GH
flecay )
Measured Error corrected Error
K~40 8.34E-06 +- 4.53E-07 8.34E-06 +- 4.53E-07
Total 8.34E-06 +- 4.53E~07 8.34E-06 +—~ 4.53E-07

Error Guotstiornm a3t 1.00 Sigma

Results saved in File SD1702




‘Tentreid
channel

477.11
93.42
39.74

703.56
997.13

1166.16

1217.97

1821.90

1937.38

2239.94

Erergy
kav

238.69
241.8%
295.04
321.97
498.82
583.36
609.27
911.28
969.02
1120.28

&rea
unts

N

1

n
Q

207.
48.
49,

119.
11.
68.
79.
41.

29
i ow

24.

ANELTS TS

Error
4

10.5
18.5
26.8
12.0
55.3
14.4
14.5
20.06
30.6
25.6

I D

Gawmasssec

5.98E+00
1.39E+00
1.73E+00
4.83E+00
6.21E-01
4.43E+00
S5.36E+00
3.93E+00
2.30E+00
2.83E+00

of
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Ak % A KA KA K A KA A KA KANANXNKEKAAKEKAAAAKXK KKK A KK A W
Lk *
"k GAMMA S PECT®RUMH ANALYSTIS *
b k

"B’“ A Ak x A & A K KA XA KKk XA XAXEAAAEREAAKEAXK A KK

LANEERRA SPECTRAN-AT V4.2

BC Cook Nuclear Flant Series 95 MCA. ’ 08-JUL~-91 16:12:09

A NALYS IS FARAMETERS

v MCA Unmit Number: 2 / ANC Unit Number: 1.0
ODetector Number: 1 / Geometry Numnber: 142
Spectrum, Size: 4096 channels.

First channel for Searchi 0
Order of Smoothing Functiom: 5

Numizer of Rackground Channels: 4 on each side of peak.
Peak Confidence Factor: 95.0%

Multiplet Sensitivity: 3

Idemtification Enerqgy Window: +- 1.00 keV.

Error Quotation: 1.00 sigma uncertainty..

Multiplet Amalysis FPerformed.

Regular Output.
Analysis of Spectrum saved irn Disk File SDI1700

ipsured by: J. BRUNDICK
. »
W ple lescription: #13 SOIL SAMPLE FROM -

Geometry Descriptiom: MARINELLI SOLID

Sample Size: 1.5900E+03 GH / Conversion Factor: 1.0000Q0E+00
Standard Size: 1.5000E+03° GM )

Analysis Library file: ANLOO)

CbLLECT started on 08~JUL-91 at 13:36:00

COLLECT Live Time: 2000. seconds ¥
Eeal Time: 2000, seconds
Iead Time: 00.00 %
Decayed to 2. days, 21.6000 hours BEFORE the start of COLLECT

Emergy Calibration performed 03-JUL-91
Efficiency Calibration performed 26-FEE~91

-



MO Dowk Runlear Elamt Servies 99 MEs.

-
-~

.
'_6

OUWANO WM WL

Fund

Centroid
channel

176.93
989.96
676.55
703.77
1165.72
1218.1%
1821.46
1937.453
2921.13
3529.40

Enerqy
kaV

238.60
295.1%
338.46
352.08
983.14
609.38
911.06
969.05
1460.79
1764.77

B

E A K

FWHM
keV

. s e » [ T
NG NG W E -~

= b b fed e e b
1 ]

Error Quotation at 1.00 sigma
Confidernce Level at 95.0X%

Peah

ANALYSTIS
Backgnd Net Area
counts counts

94, 219.
46. 79.
32. 46.
38. 100.
21. 75.
16. 383.
14.° 46.
17. 20.
5. 373.
1. 9.

e

08~JUiL-91%

Error
4

9.1
i6.4
22.6
13.5
14.7

12.9.

19.0
$37.7
5.3

38.3

4

" .
Lian

16:

Nuclides

JPB-212

FPE-214
AC-228
PR~214
TL-208
BI-214
AC-228
RU-10%5
K-40

BEI-214

oo






¢ o2 4 eskiub-tk 16:1z:u9

LS Lowe Niolear Plant Serawes 9f}dea. |
"Bampie: ¥13 S0IL SAMPLE EROM
Jata collected on 08-JUL-91 at 15:36:00

Decayed to 2. days, 21.6000 hours REFORE the start of COLLECT.
"ID RADIONUCL IDE ANALYSTIS REPOERT
Nuelide fictivity Concentration inm uCi/GH
' Decay
Measured Error corrected Error
K-40 8.68E-06 +-~ 5.13E-07 8.68E~-06 +- S.13E-07

Tot=l 2.68E-06 +- J5.13E-07 8.68E-06 +- S.13E-07

Error Quotation at 1.00 Sigma

Results saved in File SD1700




Y]
. f

cenwrpid
\channel

476.93

\89.96
76.39
703.77
1165.72
1218.19
1821.46
1937.45
3529.40

FPEAKS NOT

Energy
b.ed)

238.60
295.1%
338.46
352.08
U83.14
609.38
211.06
969.05
1764.77

(v . - g o me
GEED OIN AMDLYEIS

Net Ares

counts

219.
79.
46,

100.
75.
83.
46.
20.

9.

grror
4

9.1
16.4

22.

13.5
14.7
12.9
19.0
37.7
38.3

g U 4

Gammas/ser

6.34E+00
2.80E+00
1.83E+00
4.13E+00
4.83E+00
9.61lE+00
4.30E+00
2.11E+00
1.62E+00
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* } G AMMA SPECTERUM ANALYSIS
A
*.

CANBEERRA SPECTRAN-AT V4.2

IC Cook Nuelear Plant Series 95 MCA. 08-JUL-91

ANALYSTIS PARAMETERS

MCA Unit Number: 2 / AIC Unit Number: 2.0
fietector Nunber: 2 / Geometry Number: 242
Spectrum Sizel .. 4096 channels.

First channel for Search: 0 -

rder of Smoothing 'Functionm: &

Numbier of Background Channelsi! 4 on each side of peak.
Peak Confidence Factor: 95.0%

Muultiplet Sensitivity: 3.

Identification Energy Window: +- 1.00 heV.

Error Quotation: 1.00 siama uncertainty.

‘Diplet 'Analysis_ Performed.

Reqular Output. )
Ainalysis of Specirum saved inm Disk File SD1710
Heasured by J.J. RAMEO

Sample Uescriptionm: %14 SOIL SAMPLE~—"®

21:02:34




‘”K""‘"" [ . i o & W Al - e _\ Y ) ;\: i“'
Stanaard Size: 1.50008+07% gy b © 1 WM
LAn2lysis Library file: ANLOQOX

»

COLLECT started om 08-JUL-91 at 20:27:00

OLLECT Live Time: 2000. seconds
Real Time: 2000. seconds

Deacd Time: 00.00 %

Decay=ad to 3. days, 2.4500 hours BEFORE the start of COLLECT

Ennerqy Calibration performed 17-JAN-91

Efficiency Calibration performed 27-FE&-91

C Cook Nuclear Plant Series 95 MCA.

P EAK ANAL
&K Centroid Enerqgy FWHM Bachksgnd
channel keV eV .counts
1% 476.70 238.48 1.0 66.
2% 482.93 241.59 1.0 Gl.
3c 990.04 29%5.17 1.0 28.
4 676.05 338.19 0.7 29.
S 702.98 351.66 l.1 2.
G 902.19 451.30 1.2 13.
7 1165.61 583.04 2.0 23.
B 1217.72 609.10 1.4 22.
9 1571.13 .785.82 2.9 10.
10 1821.54 . 911.02 2.9 7.
11% 1937.48 968.98 1.5 30.
12¢  2239.99 1120.21 1.8 20.
13C 2921.44 1460.79 1.9 7.

Capnr Quotation at 1.00 sigma
m Confidence Level at 95.0%
2 Multiplets processed.

C - Multiiplet Analysis converged normally

Y SIS

Net Area
counts

243.
32.
90.
G68.

1l6.
13.
83.
91.
15.
49.
24.
27.

461.

08~JUL-91 21:02:34

Error

Nuclides

PE~-214
AC-2328
PE-214

TL-208

BI-214
BI-212,FA234HM
AC-228 '
RU=~10%
BI-214,8C-406
K=-40

% ~ Multiplet Analysis Terminated because of no CHI-SQ improvement



Gﬁook Nuclear Plant -Ser'ies 95 MCA. ) 08-JUL-91 21:02:34

Sample: %14 SOIL SAMPLE
Data coliected on 08-JUL-91 at 20:327:00
Decayed to 3. days, 2.4500 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPORT

Nuclide - Activity Concentration in uwCi/GH
Decay
Messured Error corrected Error
K-40 7.12E-06 +- 3.89E-07 7.12E~06 +- 3.89E-07
Total 7.12E-06 +- 3.89E-07 7.12E-06 +- 3.89E-07

Error Quotation 3t 1.00 Sigma

Results saved in File-8D1710Q






¢ “

Centroid
channel

- 476.70
*482.93
590.04
676.08
702.98
902.19
1165.61
1217.72

T 1G71.13

1821 .54
1937.48
2239.99

FEAKS NOT USED IN

Enerqy
keV

238.48
241.59
295.17
238.19
351.66

451.30 .

u83.04
609.10
785.82
2911.02
968.98
1120.21

Net Area
counts

243.
32.
90.
G8.

116.
18.
83.
91.
15.
49.
24.

27.

ANALYSIS

Error Gammas/sec

%

9.9
24.1
17.9
16.2
11.6
39.1
13.9
13.0
39.4
16.5
41.5
34.95

6.42E+00
8.63E~-01
2.91E+00
2.48E+00
4.37E+00
8.69E-01
4.94E+00

5.63E+00

1.16E+00
4.36E+00
2.33E+00
2.85E+00
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* S AMMA S PFPECTUERUMH aNALYS IS

Ak Kk ok hk kA Ak kAKX EAAAKKAA KA KKK AR

CANBERRA SPECTRAN-AT V4.2

DL Coolk Nuclear Plant Series 95 MCA.

Xk kA A Ak & A

08-JUL-91 18:09:26

"ANALYSIS *TARAMETET RS

MCA Unit Number: 2 / ADC Unit Numpber: 2.0
Netector Number: 2 / Geometry Numizer: 2423
Spectrum Size: 4G96 channels.
First channel for Search: 0
Order of Smoothing Function: 5
"Numbier of Rackground Charnnels: 4 on each side of pesak.
Peak Confidence Factor: 95.0%
Multiplet Sensitivity: 3
Identification Energy Window: +- 1.00 keV.
Error Quotation: 1.09 sigma uncertainty.
Multiplet Analysis Performed.
Reqular Output. )
Analysis of Spectrum saved in Disk File S0I1707
Wured biy: J. BUNDIICK
oDl e Description:‘#lﬁ SOIL SAMFLE FROM
Geometry Descriptiom: MARINELLI SOLID
Sample Sige: 2.0350E+03 GH / Conversion Factor: 1.0Q0000E+00Q
Standard Size: 1.5000E+03 G
Analysis Library file: ANLOO1
COLLECT started on 08-JUL-91 at 17:34:00
COLLECT Live Time: 2000. seconds

Real Time: 2000. seconds

Uesd Time: 00.00 %

Necayed to 2. days, 23.35667 hours RBREFORE the start of COLLECT

Emergy Calibration performed 17-JAN-91
Efficiency Calibration performed 27-FER-91






magm gt
'.."’w 1Y)
»

Yok Nueloie

i Centroid
‘B channel
1C 476 .59
2C 483.22
3 589.74
4 676.17
S 703.42
6 836.76
7 1021.09
8 1165.69
9 1218.37
10 1821.71
11 1937.59
12 2921.57

Error Quotation
Peak Confidence
1 Muliiplets

c - Huliiplet Analysis converged mormally

iant Series

Enerqgy
keV

238.42
241.74
295.02
338.235
351.88

258.88

510.77

" s5d3.08

609.43
911.10
969.0G3
460.33

at 1.00 sigms
Level at

E A

FWHH

ke

Y bt pt B pet
s ] [ ]
=N RN

bed pmd T3 pmd
£ s 0
et Qs I o v o

©5.0%

processed.

5 A,

Rackgnd
counts

48.
93.
40.
18.
34.
20.
21.

i7.
13.
19.
1G.

6.

Net Area

counts

155.
28.
G4.
5l.
86.
12.
32.

46.
a8.
21.
21.
430.

<

P o7

08-JUL-91 18:0%:36

Error
%

12.8
32.1

18.5 -

17.8
14.4
6O0.1
28.1

19.9
15.8
39.0
36.2

1.9

Nuclidag

PB-212

FE~214
AC-228
FPB-214
SE-125

TL-208,NA-22,

ANN-RD
IL~-208
BI-214
AC-228
RU-10%3
K-40




i i ¢ A

: . - . . . et T 3 P - ! oo . .
NG Coow NMuclear ¥Plant Series ﬁ% fca, ~ ~ &7 05-JUL-91 1831092230
F ]

Sambies ¥19% S0IL SAMPLE FRONM
Nata collected on 08-JUL-91 at 17:34:00

" Decayed to 2. days, 23.5667 hours REFORE the start of COLLECT.
‘D‘ RADIONUCLIDE ANALYSIS REPORT
Nuclide Activity Concentration im wCi1/GH
Necay
Measured Error corrected Error
K-40 7.03E-06 +- 3.9%E~07 - ~7.03E-06 +- 3.93E-07
Total 7.05E-06 +— 3.95E-07 7.05E~06*+- 3.93E-07

x

Error Quotation 3t 1.00 Sigma

Results saved in File SD1707
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“ o
Centroid
channel

476.59

3.22

L)

89,74
676.17
703.42
B56.76

1021.09
1165.69
1218.37
1821.71
1937.59

PEAKE

Eneraqy
keV

238.42
241.74
295.02
338.25
351.88
428.58
510.77
o83.08
609.43
911.10

969.03 7

NGT

USEDR IN aNpLYs.3

M=t Area

counts

.- 185,
28.
G4.
9.
86.
12,
32.
46.
8.
21.
21.

Error
%

12.8
32.1
18.5
17.8
14.4
60.1
28.1
19.9
15.8
39.0

356.2

o

‘l ‘7

Bammas/sec

4,11E+00
7.96E~-01
2.06E+00
1.8GE+00
3.24E+00
5.38E-01
1.G7E+00
2.73E+00
3.57E+00
1.90E+00
1.99E+00
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=: G AMMA S PECTRUM ANALYSIS i
‘ Ak kA X k& & A Kk k k kA KA A K AKX AXE AKX KE XA KA AKX A i
CANBERRA SPFCTRQN—GT vga.2

DC Cook Nucl ar Plant Series 935 MCA. 08~JUL-91 16:53:32

ANALYS SIS FPARAMETETRS

MCA Unit Numbev: 2 / AGE Unit Number: 2.0
Detector Number: 2 / Geometry Numher: 242
Speetrum Size: 4096 channels.
First echanmel for Search! 0

Order of Smoothning Funotion: 3

Numbrer of Rackground Channels: 4 on each side of peak.
Feak Confidence Factor: 95.0%

Hultiplet Semsitivity: 3

Identification Emerqy Window: +- 1.00 keV.

Error Quotation: 1.00 sigma uncertainty.

Multiplet Anmalysis Performed.

Reqular Output.
Analysis of Spectrum saved inm Disk File SDl?OJ

‘p_,urt-'-d vy 2 J. RUNDICK .
o®aple Description: #16 'SOIL SAMPLE ERONM

Geometry Deseription: MARINELLI SOLID

Sample Size: 1.9650E+03 G / Conversion Factor: 1.0000E+00
Standard Size: 1.5000E+03 GM

Analysis Library file: ANLOOL

COLLECT started om 03-JUL-91 at 16:18:00

COLLECT Live Time: 2000. seconds
Real Timen: 2000. seconds
llead Tima: 00.00 %
llecayed to 2. days, 22.3000 hours EEFORE the start of COLLECT

Eriergy Calibration performed 17-JAN-91
Efficiency C€alibration performed 27-FEE-91






i: K

13C

reaak

2% Cook

Centroid
channal

149.04
153.53
476.63
$89.95
675.6%
703.18
1G30.482

1165.83
1217.84
1453.84
1561.20
"1821.48
1937.51
2921.39
3928.17

Enerqgy
keV

74.56
76.81
238.44
295.12
338.03
"3%1.76
910.46

383.15
609.16
727.17
780.86
910.99
969.00
1460.76
1763.95

ielear Flant Series 95

E AR

EWHM
keV

M O OO
1 ] a -
W WD O WY

Y ke = O
[ 4 a &
N LD G U G W

Error Quotation at 1.00 sigma
Confidence Level at

95.0%

m} MAultiplets processed.

O

H 4
R K
- A

ﬁhﬁ -

ANAL

Backgnd
counts

225,

208.

181.

93.

52.

63.

34.

28,
30.
33.
10.
18.
16.

6.

0.

i £ 1
L4 q

Y IS

Net Area
counts

Multiplet Analysis converged normally

-ny vw

!

08-JUL-91 16:153:32

Error
%

10.6
10.1

7.2
12.5
21.4
10.7
30.1

10.5
11.5
38.0
45.4
13.4
26.8

4.4
19.2

Nuclides

-

FB=-2123
PB-214
AC-228
PE-214
TL-208,NA-22,
ANN-RD
TL-203
BI-214
BI-212

AC-228
RU-103
K—-40

BI-214
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JIC Gook dusizar Plant Series O5 hoal € U 4 4 boga hiiSer 1gizaran
“vmstie: #15 SOIL SHMPLE FROM
Data collected om 08-JUL-91 at 16:18:00
hecayed to 2. days, 22.3000 nours BREFORE thn start of COLLECT.
‘Ilb RAD IONUCLTIDE ATMHALYS IS EKEPORTI
Nueclide Activity Concentration in wCi/GH

‘ Decay ’

! Measured Error corrected Error

K-a0 8 Q7E~O0G += 4.04E-0Q7 B.97E-06 +-~ 4.G4E-07
Total 8 97E-06 +- 4.64E-97 8.97E~06 +~ 4.6G4E-07 -

Error Quotation at 1.00 Sigma

Results ssved in File SLL703



’
”

[}
wentroid
chaannel

i49.04
33.53
76.63

589.95

673.69

703.18
1020.48
1165.83
1217.84
1453.84
1561.20
1821.48
1937.31
3528.17

FERKS N

Enerygy
kel

74.56
76.81
238.44
295,12
338.02
351.76
510.46
583.15
609.16
737.17
780.86
910.99
969.00
1763.95

LUSED IN aNALYSIS,

Net Area Errop

counts A
152. 10.6
225. 10.1
379. 7.2
119. 12.5

58. 21.4
161. 0.7
34. 30.1
131. 10.5
118. 11.5
27. 38.0
12. 45.4
83. 13.4
42. 26.58
27. 19.2

ye ‘
[ a
La L “

Gammas/sec

4.18E+00
6.03E+00
1.00E+01
3.82E+00Q
2.13E+00
6.06E+00
1.802+00
7.74E+00
7.26E+0Q0
1.95E+00
9.61E-01
7.22E+00
3.91E+00
4.15E+00
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»

] 3 0 d? 4 0 , 5 4
"B ORCA A KA K A K K K K
&

A KA A S A Ak A A Kk kKA KA K kKA A

ES G AMMA SPECTERUM ANALYSIS
Ak ok X A Ak Ak kXK K AKX KA KKAKNK KA KKK A KA
~ CANBERRA SPECTRAN-AT V4.2
DC Cook Nuclear Plant Series 93 MCA.

08-JuUuL-91

ANALYSIS FPARAMETETRS

MCA Unit Number: 2 / ADC Unit Number: 2.0
Detector Number: -2 / Geometry Number: 242
Spectrum Size: 4696 channels.
First channel for Search: 0

*Order of Smoothing Fumction: 5
Number of Bachkground Channels: 4
Feak Confidence Factor: 95.0%
Hultiplet Semsitivity: 3
Identification Enerqy Window: +- 1.00 keV.
Error Quotation: 1.00 sigma umcertainty.

orn esch side of peak.

Hultiplet Analysis Ferformed.

Reqular Quiput.
Analysis of Spectrum saved in Disk File SD1701

!psuped by 2 J. BUNDICK
IBnple Description: #17 SOIL SAMPLE EROM :

Geometry Description: MARINELLI S0LID

Sample Size: 2.1950E+03 i / Conversion
Stardard Size: 1.5000E+03 GHM

Analysis Library file: ANLOOL

Factor:

COLLECT started or 08-JUL-91 at 15:38:00

COLLECT Live Time: 2000. seconds’ -

3=
X
>
h':

S

A &k & X

16:13:40

1.0000E+00

Real Time: 2000. seconds
* Dead Time: 00.00 Z
Nlecayed to 2. days, 21.6333 hours REFORE the start of COLLECT

Enerqy Calibration performed 17-JAN-91
Efficiency Calibration performed 27-FEE-91






, 0% 00 4401 45

“m Gopbk Nuclear ®Llant Series 95 MCA. 08-TUL-91 16:12:40

P

»

FEAK ANALYGSTIS

¥ Centroid Emergy . FWHM Rachgnd Net Aresa. Error Nuclides
channel keV keV counts counts A

it 476.71 238.48 1.1 83. 336. 8.0 PB-212
20 482.1¢9 241.23 1.1 78, S95. 23.59 ,
3 989.94 293.12 1.1 63. g3, 17.8 PEB-214
4 675.81 338.07 0.8 33. 73. 16.2 AC-228
g 703.32 351.84 1.1 45. 155. 10.1 FB-214
b 11635.59 583.03 1.7 22. 116. 11.1 TL-208
7 1202.40 601.94 2.2 15. 17. 40.1 SE-124
8 1218.25 609.37 1.3 16. 108.. 11.1 RI-214
9 1538.83 794.67 0.7 12, 21. 33.4
10 1720.24 8060.37 1.5 12. 17. 38.06
11 1821.73 211.11 l. 15. 42. 21.1 AC-228
120 1937.623 969.03 1.7 15. 38. 22.7 RU-103
13 2088.64 1044.45 1.7 13, 12. 55.1 BR-82,8E-124
14C 2921.49 1460.82 2.2 8. 461. 4.8 K-40
19 3243.05 1621.00 1.8 2. 8. 43.8 BI-212
16 3948.74 1764.24 2.8 0. 13. 27.7 EBI-214

Error Quotation at 1.00 sigma
Peak Confidence Level at 95.0%

m iultiplets processed.
v Multiplet Analysis converged mormally
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YRR B L Y W T

Mo Cpck Mucelear Plant Series 9@ ﬁéﬁu \
Sample: #17 SOIL SAMPLE EROM
Data colleclked on 08-JUL-91 a3t 15:38:00

hecayed to 2. days, 21.6333 hours BREFORE the start of COLLECT.
‘llb RADIONUCLTIDE ANALYSTIS REFOKT
Nuclide Activity Concentration In uwCi/GH
Decay
Measured Error corrected Erraor
=40 7.01E=06 +~ 3.84E~-07 7.0lE-06 +- 3.84E-07
Total 7.0lE-06 +- 3.84E-07 7.01E-06 +- 3.84E~-07

Error Quotation at 1.00 Sigma

Results saved in File SD1701
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‘Canbroild

rrannal

476.71

\82.19
89.94
675.51

703.32
1165.%9
1203.40
1218.25
1388.83
1720.24
1321.73
1937.62
2088.04
3242.09

3548.74

PELKS o7

Eneray
eV

238.48
241.22

® L2 ad

295.12
338.07
351,384
583.03
$01.94
60S.37
794.67
860.37
911.11
969.05
1044.55
1621.00
1764.24

USED TN ANBLYST!

Net Areas

counts

336.
99.
82.
73.

155.

116.
17.

10¢&.
21.
17.
42 .
38.
12.

8.

0
- e

Errop
%

.0
23.5
17.8
16.2
10.1
11.1
40.1
11.1
33.2
38.6
21.1
22 .7

Sass m

93.1

43.8

27.7

Gawmas/sed

8.88E+00
1.47E+0Q0
2.63E+00
2.63E+00
5.84E+00
6.89E+00
1.06E+00
5.62E+00
1.61E+00

*1.47E+00

3.69E+00
2.52E+00
1.16E+00
1.19E+00
2.00E+00
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k GAMMA SPECTERUMW ANALYS IS *
‘bkk;‘c;‘c:‘:kk*k*:&kkkk;‘ck*-kk*-k-k*kk:‘:k-kkkkk-k
CANBER®A SPECTRAN-AT V4.2

NC Cook Nuclear Plant Series 995 MCA. ! 08-JUL-91 15:31:03

ANALY SIS PARAMETETR RS

MCA Unit dumber: 2 / ADC Unit Number: 2.0
Ietector Number: 3 / Geometry Number: 242
Spectrum Size: 4096 channels.
First channel for Search: 0

Order of Smoothing Function: 3

Number of RBackaground Chanmels: 4 on each side of peak.
Pzaw Confidence Factor: 95.0%

Multiplet Semnsitivity: 3

Identification Energy Window: += 1.00 heV.

Error Quotation: 1.00 sigma uncertainty.

Multiplet Anzlysis Ferformed.

Régula} Output. | ) .
Arialysis of Spectrum saved in Disk File S01699

‘ﬁsured by s J. BUNDICK
.7 nple Descriptiom: #18 SOIL SAMPLE EROM

Geometry Description: MARINELLI SOLID

Sample Size: 2.2400E+03 G / Conversion Factor: 1.0000E+Q0
Stanrndard Size: 1.5000E+03 GM

Analysis Library file: ANLOOL

CbLLECT started on 08-JUL-91 at 14:56:00

COLLECT Live Time: 2000. seconds’
Real Time: 2000, seconds
Dead Time: 00.00 %
Decayed to . 2. days, 20.9333 hours BEFORE the start of COLLECT

Ernmergy Calibkration performed 17-JAN-91
Efficiency Calikration performed 27-FER-9)






SN RS B
G S D B BV

4

. . 4 »
Plart Heries 99 HCA.

-'- . i . -
SR Mpeiear

P E A K ANALYGSTIS

*FK  TCentroid Ereragy FUHM Bachkgnd Net Area Error Nuclides
m channel eV keV counts counts %
1C 143,03 74.36 0.9 193. 127. 18.9
2C 153.53 76.81 0.9 184. 167. 16.2
3¢ 476.72 238.49 0.9 87. 288. 9.1. PBR-212
4% 482.49 241.38 0.9 76. 49. 22.6
] 589.54 R74.92 1.1 56. 79. 17.5 PE-214
6 675.3 358.03 0.9 43, 79. 16.3 AC-238
7 703.20 5351.77 1.4 38. 173. 9.1 FPR-2i4
8 1165.87 %83.17 1.2 26. 112. 11.5 TL-208
9c 1217.97 609,22 1.6 32. 80. 15.4 BI-214
10 1821.54 911.02 1.3 12, 66. l4.6 AC-228
il 1995.14 2927.81 0.8 G. 8. 60.3
13 2921.49 1460.81 2.0 16. 479. 4.8 K-4a0
13 3929.68 1764.70 1.6 0. 19. 22.9 ERI-214

Error Suotation at 1.00 sigma
#eak Cenfidemce Level at 95.0%

2 Multiplets processed.

C - Multiplet Arnalysis converyged normally
“Multiplet Aralysis Terminasted bhecause of no CHI-SQ improvement






WO0 Coeck Nuelear Plsnt Series 05 HOsk

Sample: ¥18 SCIL SAMPLE EROM

pres
L
L -
£
-
~
o

Dats collected on 08-JUL-91 =21 14:3536:00
lecayed to 2. days, 20.9333 hours EEFORE the start of CO[LhCT.

‘D RADIDNUCLTIDE

ANALYSTIS REPOKRT

Nueclide Activity Concentration in wuCi/GM
Necay
Measured Error corvected Error
R=40 7.13E~0G6 +- 3.90E~-07 7.13E-06G +- 3.90E-07

Total 7.13E-06 +- 3.90E-07

Error Quotatiorn 3t 1.00 Siama

Results saved in File §D1699

7.13E-06 %= 3.90E-07

éb JU»JOI 15:31: 0?



-. PEAKS nCT USED IN AMARYSEE | 2 0 4 4 §

Ttantred Emergy Net arez  EBrror Gammas/sec
channel eV counts x
" 149,03 74.56 127. 18.9 3.50E+00
53.593 76.81 167. 16.2 4 . 48E+00
76.72 238.49 288. 9.1 . 7.60E+00
4872 .49 241.38 49. 22.6 1.3CE+00Q
389.54 294,92 79. 17.95 2.ESE+00
675.73 338.03 79. 16.3 2.87E+00
703.20 251.77 178. 9.1 6.69E+00
1165.87 583.17 112.  11.5 6.632E+00
1217.97 609.22 80. 15.4 4.95E+00
1821.54 T 911.02 66G. 14.6 S.86E+00
1995.14 997.81 8. 60.3 7 .40E-01
3529.68 1764.70 19. 22.9 2.92E+00
0
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; GAMNMA SPFPECTRUM ANALYSIS i
: A XA A XA KA Ak XA A KA A AEAEX A AKX KK % Ak Kk X X *1* X Kk % :
CANBERRA SPECTRAN-AT V4.2

DC Cool Nuclesr Plant Series 95 MCA. . 08-JUL-91 19:33:03

ANALYSTIS PARAMETETRS

MCA Unit Number: 2 / ADC Umit Number: 1.0
Detector Number: 1 / Geometry Number: 142
dpectrum Size: 4096 channels.

First charnmel for Search: 0 o

Order of Smoothing Function: 5

Numbier of Hackground Charmnels: 4 on esach side of peak.
FPeak Confidence Factor: 95.0%

Hultiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Wr Quotation: 1.00 sigma uncertainty.

ciplet Analysis Performed.
Reqular Output.

Ainalysis of Spectrum saved in Disk File SLii708
Measured byl J.J. RAMRO

¥ n B % Aua oA wm
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SLilCwEt0s ad O O,
2: 1.35000E+03 GM
rary filet ANLOOL

Hawple Size
* Bvartiard 5i
A iy v
Anakysis L3I

COLLECT started on 08-JUL-91 at 18:36:00

LECT Live Time: 2000. seconds
Real Time: 2000. seconds

Head Time: 00.00 %

Decayed to 2. days, 0.6000 hours BEEORE %he start of COLLECT

Energqy Calibration performed 03-JUL-91
Efficiency Calibkration performed 26~-FER-9]

DC Cook Nuclesar Plant Series 95 MCa. . 08-JUL-91 19:33:03

P EAK ANALYSTIS

P Centroid Enerqgy FWHH Rackgnd Net Area Error
. channel eV eVl counts counts e
1 477 .28 258.78 1.6 134. 241. 9.4
2 590.25 295.29 1.0 62. a7. 15.6
3 676.39 338.38 1.2 5. 38. 32.0
4 704.01 352.2 1.7 40, 115. 12.3
5 1021.21 510.86 1.2 23. 34. 26.3
G 1166.14 583.35 2.1 25. 69. 15.9
7 12186.44 609.50 1.8 20. T 108. 11.5
8 1454.67 727 .65 0.9 15. 19. 36.7
9 1822.69 911.67 1.7 19. 54. 18.6
10 2921.86 1461.1%5 2.1 7. 455. 4.8
11 3929.36 1764.74 4.1 4. 11. 41.7

srror Quotation a2t 1.00 sigma

Pik Confidence Level a3t 95.0%

Nuclides

PB-2123
PE~214
AC-228
FPR~214
IL-208,NA-22,
ANN-~-RD
TL-208
BI-214
BI-212
AC-228
K-40
BI-214




‘ "Lptt‘ook Nuclear Plant Series 95 MCA. 08-JUL-91 19:33:03

Sample: ¥19 S0IL SAMFPLE
Data collected onm 08-JUL-91 at 18:36:00
Decayed to 3. days, 0.6000 hours BEFORE the start of COLLECT.

RADIONUCLTIDE ANALYSTIS REPFORT

Nucliide Activity Concentration inm uCi/GH
Decay
HMeasured Error corrected Error
K-40 7.98E-06 += 4.38E~-07 7.98E-06 +- 4.38E~-07
Total 7.98E-06 +- 4.38E-07 7.98E-06 +—- 4.38E-07

Error Quotation at 1.00 Sigma

Results saved in EFile SIl708






Centroid
channel

- 477 .28
990.25
676.39
704.01

1021.21

1166.14

1218.44

1454.67

1822.69

3529.36

0

FPEAKS NOT USED' IN

sErnergy
keV

238.78
295.29
338.38
352.20
510.86
283.395
609.30
727 .65
911.67
1764.74

Net Area
counts

241.
97.
38.

115.
34.
G9.

108.
19.
4.

11l.

ANALYSIS

Error
4

G I Ty B
Y

n

15

Gammas/sec

65.97E+00
3.46E+00Q
1.52E+00
4.79E+00
1.96E+00
4,50E+00
7.31E+00
1.54E+00
S.23E+00
1.92E+00
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CANRERRA SPECTRAN-AT V4.2

NC Cook Nuclear Flant Series 95 HCA. ¢8-JUL-91 11:23:50

ANALYSIS PARAMETERS

MCA Unit Number: 2 / ADC Unit Number: 1.0

Detector Number: 1 / Geometry Number: 142
Spectrum Size: 4096 channels.
First charmnnel for Sesrch: 0

r=

Order of Smoothimg Functior: 3

Number of Backaround Channels: 4 on each side of peak.
Peakr Confidence Eactor: 95.0X%

Hultiplet Sensitivity: 3

Identification Energy Window: +- 1.00 keV.

Error Quotationm: 1.00 sigma uncertainty.

Multiplet Analysis FPerformed.

Regular Output. .
Analysies of Spectrum saved in Disk File SD1676

masured by J. BUNDICK
nple Description: %20 SOIL SAMPLE EROM -

feometry Description: MARINELLI SOLID
Sample Size: 1.9600E+03 GM / Conversion Factor: 1.0000E+00

Standard Size: 1.5000E+03 GM
finalysis Library fileil ANLOO1
CbLLECT started on 08-JUL-91 at 10:48:00

COLLECT Live Time: 2000. seconds -

Real Time: 2000. seconds
flead Time: 00.00 Z
Decayed to 2. days, 16.8000 hours BEFORE the start of COLLECT

Ermerqy Calibration performed 03-JUL-91
Efficiency Calibration performed 26-FEE-9]






D 1
- ‘

ue Codbk Nuclear Plant Series 95 HLCa.

By

5~
A

Error Quotation at 1.00 sigma
Confidence Level at 95.0%

Peak

»

Cenmtroid
channel

476 .94
990.23
676.76
703.87
923.87%
952.06
1021.93

1165.98
1218.16
1822.33
1937.23
2170.43
2921.41

P EAEK

Energy FWHHN
keV keV
238.61 1.2
295.28 0.9
338.57 0.8
352.13 1.5
462.19 1.3
476.27 1.1
$11.23 3.2
283.27 1.4
609.37 - 1.5
911.49 1.9
968.94 1.0
1085.354 0.9
1460.93 2.1

1 Multiplets processed.

@

tiultiplet Anslysis converged normally
tiultipliet Amalysis Terminated because of no CHI-SQA

ANAL

Bzehkgnd
counts

101.
52.
21.
33.
16.
10.
18.

15.
17.
19.
12.
11.

bw Y

YS IS

Net Area
counts

198.
98.
38.

134.

e
Ad od B

18.
48.

68.
88.
o4.
23.
13.
435,

Erroar
yA

9.9
22.3
32.1
10.6
33.4
35.1
19.1

14.6
12.6
18.6
31.9
47 .5
4.9

PB-2132

FB-214
AaC-228
PE~214
5138

TL-208,NA~22;
ANN-RI
TL-208
BI-214
AC-229
RU-105

K=-40

improvement
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UC.POOA Muclesr Flani Series IMMCA- L 5 D 4

e - — * e L
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-y

Sample: %20 307IL SanrLE TROM
ata coliected om 08-JUL-91 a3t 10:48:00

» Decaved to 2. days, 16.8000 hours BEFORE the start of COLLECT.
1"@ RADTIONUCLITDE ANALYS IS REPORTI
Nuelide Activity Concentration in wuCi/GM
Decay
Measured Error corrected | Error
K-40 8.215£-06 +- 4.36E-0Q7 8.21E~-06 4+~ 4.56FE-07
Total 8.21E-06 +- 4.36E-07 8.21E~06 +- 4.56E-07

BError Quotation 3t 1.00 Sigma

Results saved in File SD16G76

u |






" - ¢ - o “ Y A 5
. PEAKS ROT USED IN ANdLYSIS: 0 O 4 4 O 1V w9
[ Y

¥

Centroid Yirergy  Net Areaza Error Gammas/sec
cnannel Fav counts “

476.94 238.61 198. 9.9 S5.73E+00
‘an.zs 295,28 S8. 22.3  2.08E+00
\ 76.76 338.57 38. 32.1 1.53E+00

703.87 352.13 134. 10.6 S5.57E+00

923.89 462.19 22. 33.4 1.16E+00

9592.06 476.27 18. 35.1 9.68E-01)

1021.95 511.23 48. 19.1 2.77E+00
1165.98 583.27 68. 14.6 4.45E+00
1218.13 609.37 88. 12.6 95.93E+00
1822.33 911 .44 54 . 18.6 3.232+00
1937.23 968.94 23. 31.9 2.32E+00
2170.43 1085.534 13. 47 .9 1.45E+00
0
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