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Indiana Micidgan
Power Company
P.O. Box 16(31
Columbus, OH 43216

8
J1N8MSINA
maeuase@at
PQWM

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 DISPOSALy
TURBINE ROOM SUMP ABSORPTION POND

SLUDGE'E-TRANSMITTALOF 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 recpxested 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.

E. . Fitzpatr ck
Vice President

dr

Attachment

cc: A. A. Blind — Bridgman
G. Charnoff
J. B. Martin — Region III
J. R. Padgett
NFEM Section Chief
NRC Resident Inspector — Bridgman

0700'35

9309080022 930903PDR ADQCK 0500031SP ' '„PDg'
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ATTACHMENT 1 TO AEP:NRC 1154B

RE-'RANSMITTAL OF ATTACHMENT 5 (GAMMA SPECTRUM ANALYSIS)

TO AEPsNRC!1154

9309080022
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CAHBERRA SPECTRAH-AT V4.2

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

A H A L Y S I S P A R A M E T E R S

MCA Unit, Humber . 2 /
Det ect,or Hum>ber. 1 /
Spect,rum Si"'e. 4096 char>r>e
F irst chanl>el for Seai ch".
Order of Smoot,hin8 Function.
Humber o f Back8r our>d Char>r>e 1

Peak Cor<f idence Factor . 95.0
Multipiet Ser>si tivity. 3
Identif icatior> Er>erpy V indoor
Es ror Quotation.'.00 si>gama

ADC Ur> i t Humber . 1. 0
Geomet,r y Humber .'142

ls.
0
«I

s. 4 or> each side of peak.
/

+- 1.00 keV.
ur>cer tair>t,y.

Multipiet Ar>a lysis Per formed.

Regular Output..
Analysis of Spectrum saved ir> Disk File SD1696

ured by: BUHDICY.

»>pie Descript,ion. flSOIL SAMPLE FROM T
Geometry De cription. MARIHELLI SOLID
Sample Si".e: 2.1900E+03 GM / Cor>versior> Fact, or. 1.0000E+00
Standard Si'=e. 1.5000E+03 GM

Ar>alysis Library file. AHL001

COLLECT start,ed or> 08-JUL-91 at 14:07:00

COLLECT Live
Time.'eal

Time:
Dead Time ~

2000. secor>ds
2000. seconds
00.00 /

Decayed to 2. days, 20.1167 hours BEFORE the st,art of COLLECT

Energy Calibration performed 03-JUL-91
Efficier>cy Calibration performed 26-FEB-91



L>sC C o o 8 ~'< <J c 1 e a r
I

Plant Series
f3 f' V

95 !NCA.

I. O',; I

08- 3'! L —.'!. lh „':,."00

P E A I< A N A L Y 8 I S

Centroid
channel

Energy
keV

PWHh BackSnd
keV count,s

Het Area
counts

Error
Z

Huclides

lC

3

5
6
7
8

10ll
12

149.66
154.21
477.01
590.24
703.48

1165.68
1218.27
1454.66
1822.03
1936.59
2240.12

74
77

238
2'95
351
583
609
727
911
968

1120

~ 87
~ 15
.64

.) 9
.93

1

.64

.34

.37

o9>l 53 1460 9~'

~ 2

1.1
0.9
1.6
1 ~ 4
1.4
A ~ CJ

0.7
2.3
0.9

1 ~ 9

211.
181.
123.
59.
~V ~

16.
28

'lew

15
'9.

11
'.

94.
107.
293.

51
'69.

87.
92

')

3

".> 8
26.

430

'8
'

17.9
8.0

7
8.9

12 '
13.4
F)9 PP

19.6
29.7
27.8

PB-212
PB-214
PB-214
TL-208
Bi-214
B 1-21::?
AC-228
RU-105
BZ-214,SC-46„
TA-182
V.-40

Error Quotation at 1.00 sigr!>a
Peak Confidence Level at 95.0%

1 thultiplets processed.

C — jult i piet Analysis conver Sed normal 1 y





"OC Cork

8 a l<l p 1 e:
. Data col

Decayed

Nuclear Pl ar t Ser ies 96 '5C'. -. '(3 jJ 01 14: 43: 00p .:,, I j3 <"< J ji (1 I'l

4180 IL SAMPLE ERO<'i T
lect ed oil 08-3 JL-91 at 14: 07".00
to 2. days, 20.1167 hours BEFORE the start of COLLECT.

R A 9 I 0 H U C L I D E A H A L Y S I S R E P 0 R T

Huclide Activity
Heasured

Co<<cer<tratio.< ir< vCi/GH
Decay

Error corr ected Error

~<i- 40

Total

7.27E-06 +- 4.07E-07 7.27E-06 +- 4.07E-07

7.27E-06 +- 4.07E-07 7.27E-06 +- 4.07E-07

Error G<jotatior< at 1.00 Sigma

Results saved ir< Ei 1 e SD1696



PHAi:S ROT USHEI IN Ai@L'Il'b'I!

C e I I '6 I' 1 0
cherir<e 1

Er:er8y
1:eV

Net', Al'h HP ~ QP 5'GIIIIII3si sec
cour's

49.66
4.21

.77.0
590.24
703 '8

1165.68
1 '18
1454.66
1822.03
1936.59
2240.12

0

74.87
77.15

238.64
295 '9
351 '73
583.12
609.42
727 '4
911.34
968.62

11~0.37

94.
107.
293.
51.

16'7.
87.
9 .)

r) 3
4
28.

18.8
17.9
8.0

24 '
8.9

1 l'J a 6
13.4

1 "7. G

29.7
27 '

3 '3E+00
3.34H+00
8.48H+00
1.83H+00
7 '1H+00
5.67H+00
6.22E+00
1 ~ 83E+00
4.32E+00
2.86E+00
3 '4E+00
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A 5 P E C T R U H A N A L Y S I S

BERPA SPECTRAN-AT V4.2

DC Cool'. Nuclear Plant, Ser ies 95 HCA ~ 08-JUL-91 12:29:28

A N A L Y S I S P A R A H E T E R S

HCA Unit Number. 2 /
Detector Number. 1 /
Spectrum Si=e. 4096 charm
Fir st channel for Search:
Order of Smoot,hin9 Function
Number of Back9round Channe
Peak Confidence Factor. 95.
Hultiplet, Sensitivity. 3
Tdentif ication Ener gy Windo
Es ror Quotat,ion. 1.00 si~ama

ADC Unit Number: 1.0
Geometry Number: 142

else
0

~ l.

ls."4 on each side of peak.
0/

+- 1.00 keV..
uncertainty.

Hultiplet, Analysis Performed.

Regular Out,put.
Analysis of Spectrum saved in Disk File SD1677
Heasured by: 3. BUND ICV.

pie Description. 42, SOIL SAHPLE FROH
b. ometry Description. HARINELLI SOLID
Sample Si=e: 1.9550E+03 GH / Conversion Fact, or: 1.0000E+00
Standard Si'e'1.5000E+03 GH
Analysis Library fi le. ANL001

COLLECT st ar ted nn 08-JUL-91 at 1 1: 54: 00

COLLECT Live Time.
Real Time'.
Dead Time:

2000. seconds
2000. seconds
00.00 /

Decayed to 2. days, 17.9000 hours BEFORE the start of COLLECT

Energy Calibration performed 03-JUL-91
Efficiency Calibration performed 26-FEB-91
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!, oak Nuclear Plant, Ser .'.es 95 ACA.
6 ~ <i 6 0 5

08-'tU -'-
1 1'...29

P E A K * t< A L Y S I S

1

3

4
C'

7
8
9

10

Centroid
channel

371. 91
476.85
589.98
676 '9
703.47

1165.72
1218 '5
1589.06
1821 '2
g9 .)1 ~~9

Ener8y
keV

186.06
38 56

295 F 16
338 '4
351.93"
583.14
609.31
794 '5
911.24

1460.87

P. WHH

keV

1.5
1.3
1.5
1.2
1.1
1.7
1.6
0.8
1 ~ 0
1.8

Back'ol >d

count 5

73.
73 e

38.

43.
21

'8.

6.
15.
8.

Het Area
counts

57 a

142
'8.

37.
88'.
59.
58.
20
ce 7 ~

245.

Error
Z

25 '
11.7
17 '
25.9
15 '
17 '
16.7
29 '
27.9
6.7

t<ucl ides

U-235
PB A] ':)

PB-214
AC-228
PB-214
TL-208
Bl-214
CS-134
AC-228
K-40

Error Quotation at, 1.00 sigma
Peak Cont idence Level at, 95.0Z





f C Cook nuclear Rlar' Ser ies 95 NCA. !

Sample: 42 SOiL SAHPLE PROH
Data collected on 08-JUL-91 at 11:54:00
Decayed to 2. days,, 17.9000 hours BEPORE

SB-JUL.-91 12:29".28

the start of COLLECT.

R A D i O H U C L I D E A H A L Y I S R E P O R T

"Nuclide

Heasured

Activity Concentr ation in uCi/GH
Decay

Error corrected Error

K-40

Total

4.63E-OG +- 3.33E-07 . 4.63E-06 +- 3.33E-07

4.63E-OG +- 3.33E-07 4.G3E-OG +'- 3.338-07

Error .,Quotation at 1;00 Sigma

Results saved in Pile SD1677



De~ l.t,r o 1 d
eh~rive 1

Enemy
keV

NeT. Are3
counts

Er ror
X

6 8 le Ill3 5 / ~ e c

71
76
89

676
703

1165
1218
1589
1821

0

.91

.85

.98

.49

.47
~ 7 kJ

.05

.06

.82

186
238
295
338
351
583
609
794
911

.06

.56

.16
44

.93

.14

.31

.85
~ 24

57 e

] 42 ~

68
'7.

88.
59

'8.

AQ

CJ 7 ~

25.0
11.7
17.6
25.9
15.2
17.6
16.7
29,4
27.9

1.38H+00
4.11E+00
2.42H+00
1 49F+00
3.66H+00
3 '2E+00
3.92H+00
1.70E+00
2.66E+00



A A A 8 * A A i'c A A A A A;S A A

c
c. Z) Q .) ~

AAAA;,AA,".AA A A ic .~ A
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A

A A AAA A A A A A A A A A A A A A A A A A A A A A A A A A

BERRA SPECTRAH-AT x)4.2

DC Cook Nuclear Plant Series 95 HCA. 08-JUL-91 13:11:57

A H A L Y S I S P A R A H E T E R S

HCA Unit, Number. ? / ADC Unit Number. 1.0
Detector Humber. / Geomet,r y Humber .'42
Spectrum Si"e: 409G channels.
First channel for Sear ch: 0
Ox der of Smoothing Function: 5
Number of Background Channels: 4 ol< each side of peak.
Peak Confidence Eactox.'95.0/
Hul t iplet Sensitivity. 3
Identification Energy Window. +- 1.00 keV.
Error Quotation. 1.00 sigma uncertainty.

Hult i p 1 et, Anal ys i s Per formed.

Regular Output,.
Arlalysis of Spectr um saved in Disk File 'SD1679
Heasured by BLIND ICY.

>le Description. t3 SOIL SAHPLE
EROH'et

ry Descr iptiorl. HARIHELLI SOl.lD
Sample Si"e: 1.9900E+03 Grl / Conversion Factor: 1.0000E+00
Standard Si"e. 1.5000E+03 GH
Analysis Librar y fi le. AHL001

COI.LECT star ted on 08- JUL-91 at . 12: 36: 00

COI.LECT Live Time.
Real Time:
Dead Time.

2000. seconds
2000. seconds
00.00 /

Decayed to days, 18.6000 hours BEFORE t,he start of COLLECT

Erlergy Calibration performed 03-3UL-91
Efficiency Calibration performed 26-FEB-91



Cook Huclear Plant Ser ies 95 HCA.
Q D zj

08-JUL-93, 13:31:57

P E A K A H A L Y S I. F>

'entroid
channel

Energy
keV

PWIHH
keV

Baekgnd
counts

Hei Area
counts

Error
I

Hue 1 ides

1

3
4

5
6

8
9

10

476
590
703

1021

.85

.34

.80

238.56
295.34
352.09
510.90

1165.84 583 '0
1218.05. —. 609.31
1640.21 " 820 '2
1822.14 911.40
1937.47 969.06
.>9~1 ]8 1460 81

1.4
1.2
1.6
A4 ~ 7

1 ~ 8
0.7
0 '
1 ~ 1

1.5
1.8

100.

AJ 1

11.

13.
19.
9.
5 ~

7 ~

4 ~

84.
53.
73.
«~i 7 r

'46.
10.
30.
P) 3

334.

20.1
18.4
15.0
l)g, 9

16 '
20.3
54 '
21.1
26.4

5 5

PB-"12
PB-214

~ PB-214
TL-208,HA-22,
AHH-RD
TL-208
B I-214

AC-228
RU-105
K-40

Error Quotation at 1.00 sigma
Peak Conf idence Level at 95.0/





l)C Cook H ~cleer Pient, Ber e- 9@ riCpi. l j j /t g4 „OBTJUL g 13 11: 5"
'0 r

Sample: 43 SO1L SAHPLF. EROH
Data co 1 1ecte 9 on 08-JUL-91 at 12: 36: 00
Decayed to 2. days, 18.6000 hours BEFORE the start of COLLECT.

R A D I O H U C L I D E A N A L Y S I S K E P 0 R T

Nuclide Activity Concentration in uCi/GH
Decay

Heas>Jred Error corrected Error

V.-40

Total

6.21E-06 +-, 3.82E-07

6 '1E-06 +- 3 '2E-07
6 '1E-06 +- 3 '2E-07
6.21E-06 +- 3.82E-07

Hr r or Quot at ion at 1. 00 S igrl)a

Results saved in Fi le SD1679



PHAV.B ihoT M'"-HD 1H
C»

i'-i)3*L")9
i:»'.,

'e rlt r o i d
Ch3AAel

Hner8y
J»e V

Hei Area
CO>JAi 5

Error
/

Gummous/sec

476.85
90 '4
03.80

1021.29
1165.84
1218.05
1640. 21
] 822. 14
1937.47

0

238
~95
3I
510
583
609
820
911
969

c'

.34
~ 09
.90

.> 0
.31

.40

.06

84.
53.
73 '

7 ~

54 ~

46.
10

'0'
r

20.1
18 '
15.0
25 '
16.6
20.3
54.0
21.1

2.43H+00
1 ~ 89E+00
3.01E+00
1.56E+00
3.51E+00
3.13E+00
8.85H-01
2 '2E+00
2.39H+00



A A A As A A A h A ) A A A A A A A A A A
1 ~ .7'\'

A H H A S P E C T R U

~ ~

A A A A A A A A AAA A A A A A A A r'; A

CAHBERRA SPECTRAH-AT V4.2

DC Cook Huclear Plart S-ries 95 HCA.

A A A A A A A A k A A A A A A

A

A H A L Y S I S
A

A A A A A A A A A A A * A A *

08-JUL-91 17:29:46

A H A L Y S I 8 P A R A M E T E R S

HCA Unit Humber: 2 / ADC Unit Humber. 1.0
Detector N<<r<>ber . 1 / Geometry Number: 142
Spectrum Si:;"e". 4096 channels.
P irst char<r<e 1 for Sear ch: 0
Order of SA1oot hing Pu«ct ion"
Humber ox Backgr ound Chanr<els: 4 or< each side of peak.
Peak Conf iden«e Pactor. 95.0%
Multiplet Ser<sitivity.'
Ider<tificatior< Energy Mindow."+- 1.00 keV.,
Error Ouotatior<: 1.00 sigma uncer tainty.
Hultipiet Ar<alysis Per formed.

Regular Output.
Ar<alysis of Spectrum saved in Disk Pile SD1704

sured by: 3. BUHD ICY

b~mple Description." 44 SOIL SAHPLE PROH
Geometry Descriptior<: HARIHELLI SOLID
Sample Si "e'2.1850E+03 GH / Cor<ver sion Pactor '. 1.0000E+00
Star<dard Si "e. 1 ~ 5000E+03 GH
Ar<a1ys i s Librar y file".AHL001

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

COLLECT Live Time:
Real Time.
Dead Time

2000. seconds
2000. secor<ds
00.00 /

Decayed to 2 ~ days, 22.9000 hours BEPORE the start of COLLECT

Energy Calibratior< performed 03-JUL-91
Efficiency Gal ibratior< per formed 26-PEB-91





0
~, I~o(Jk ''I Jm ie 5r i i an t her les 95 )~ISA

J

r E A I; A;-.'A L V 8 1 S

08 ~'(UL-9l 17: 29. 46

Ceritroid
channel

Erier 8y
keV

PWHH Back8nd
keV counts

Het Area
co)Jnts

Error
Z

Huclides

1C
')C
r$

4
'll

6
7
8
9

10ll
] ".)

3
14
15

149. 2
154.09
371.58
476.96
590.03
676 '4
703.56
972.59

10+'l 19

1165.77
1218.34
1588.58
1792.89
1821.92
2'921.27

74.80
17.09

185.90
238.62
~"5 18
338.31
351.'97
486.54
510.85

583.16
~ 609 '6

794 61
896.77
911.29

1460.86

0 '
0.8
1.5
1.0
0 9
0.8

1.6
1 ~ 8

1.7
1.6
0.7
la5
0 '
ls5

123.
118.
103.
114r

5be
49
44
13

'8.

17.
r) C
C4 ~

i~a
11.
18.

89.
134.
56.

261.
91.
59

'44.

20
45.

91.
115.

19.
11

'4

'43

'4.5
13.5
28.9
8.3

15.9
2 1 ~ 2
10.6
34.2
'7A 8

12.4
11.4
36.0
55 '
21.1
4.8

U-235
p'p( r) 1

r)

PB-214 „

AC-228
PB-214
LA-140„TE-129
TL-208,HA-22,
AHH-RB
TL-208
B I-214

AC-228
K-40

Error Quotation at 1.00 sip(»a
Peak Conf idence I.eve1 at 95. 0/

1 Nuit iplets processed.

Hu1t i p let Aria lysis conver 8ed rior mal 1 y



!ii '! o'. H> ic lear P 1 ant Ser 1 es '5 9CA

'::;mp|e'. V4 SOIL SAMPLE PRO>i
3!at,a collect,ed on 08-JUL-91 at 1G:54:00
Decayed to 2. days, 22.9000 hours BEFORE

P8-.j'iJL-91 17:'; 5: 46

the start of COLLECT.

R A D I 0 H U C L I D E A HJ A L Y S I S R E P Q R T

Nuclide Actlvlt,y
measured

Concentrat,ion in uCi/GH
Decay

Error correct,ed Error

I:-40

Tot,al

7.51E-OG +- 4.13E-07

7 '1E-OG +- 4.13E-07

7.51E-OG +- 4.13E-07

7 '1E-OG +- 4.13E-07

Er ror Quotation at 1.00 Sigma

Results saved in Ei le SD1704



,electr Old
charine1

'9. 52
~4. 09

~71.58
476.96
590.03
676.24
703 '6
972 '9

1021.19
1165.77
1218.34
1588.58
1792.89
1821 '2

0

Energy
keV

74.80
77.09

185.90
238.62
295 '8
338 '1
351.97
48G.54
510.85
583 F 16
609.46
794.61
896.77
911.29

I!et Ar ea
caurit.s

89.
134.
56.

261.
91.
59

'44.

0.
45 ~

91
'15

'9.

11.
44

'rror
/

14 '
13.5
28.9
8.3

15.9
21.2
10.G
34.2
L~ 208

11.4
36.0
55 '
21 '

8:>mii> es/sec

2.8GE+00
4.19E+00
1.36H+OQ
7.55E+00
3.24E+00
2.36E+00
5 '7H+00
1.13E+00
2.59E+00
5 '2E+00
7.78E+00
1.60E+00
1.05E+00
4.29E+OQ
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CANBERRA SPECTRAN-*T V4.2

A h A <<< ic <<< 6 <t: A A A <<< A <<<

A N A L Y S 1 S A

<<<,"', 4 A A A A A A 6 A k A I A

DC Cook Nuclear Plant, Series 95 MCA. 08-JUL-91 13:58:41

h N A L Y S I S P A R A M
" T E R 8

HCA Ur<it Number
.'et,ectorNumber.

Spectrum Si'e: 40
Ei r st, chanr<el for S

Or der of Smaat,hir<8
NumL'r of Backer our<
Peap Can'fidence Eac
Hultiplet Ser<sit,ivi
Ider<t,ificatian Hr<er
Error Quotation'. l.

/
1 /

9G chanr<e
ear ch:
Eunct,ior<.
d Chanr<e 1

tor: 95 '
ty. 3

py I<Iir<dow
00 si8ma

ADC Unit Number.
Gear»etr y Number

.'sd

0
C.

s. 4 on each side of peak./
+- 1. QQ l.eV.

uncert,air<t,y.

Hultiplet, Ar<alysis Performed ~

Re8ul ar Output,.
A alysis of Spectrum saved ir< Disk Pile SD1G94

ured by.'. BUNDICV

Sample Descriptian. 45 SOIL SAHPLE PROM
Geometry Descr iptior<. HARINELLI SOLID
Sample Size. 1.8GOOH+03 GH / Conversion Factor. 1.0000E+00
Standard Si'e'. 1.5000E+03 GM

Analysis Library file.'NLOOl
COLLECT st,art,ed 6n 08-JUL-91 at 13:?3:00

COI.LECT Live Time.
Real Time'.
Dead Ti«<e'.

2000. second
2000 'ecor<ds
00 F 00 /

Decayed to 2. days, 19.3833 hours BEFORE the start of COLLECT

Er<er gy Calibration performed 03-JUL-91
Hff iciency Calibrat,ion performed 2G-FEB-91





Q
..C Cook Nuclear Plant Ser i es 95 HCA.

I

I .',( -I 1 t3:I !
08-JUL-91 13:58:Jl

P E A Y, A N A L Y S 1 8

Cent roid
channel

Energy
keV

EMHH 8ack8nd
keV count.s

Net Area
count,s

Error t<uclides
I/I

1C
I')

C

3C
4C
5
6>
7'4

8
9

10ll
1 2

149.36
154.00
477.14
484.24
589 9)
703.21

1021.60

1165.94
1218.31
1589 F 06
1821.62
2240 '6

74
77

s) 9C,

1

.. 511

~ 7 ss

.04

.71

F 16
.80
.05

588 s 25
609.44
FP~$ ; 85
911. 13

1120.40

1.1
1.1
1.1
1.1
1.1
1.2

1.8
1 ~ 2
F 1
1.6
1.5

136.
134

'9.

47
'1.

31.
17.

9.
16.
1'0 .
1 4 .
ss 1 s

'94 ~

157.
259.

35
'3

'9.

ss 7 ~

88.
75

'1.

46.
16

'3
'

12.6
8.9

16.7
14.3
18.4
31.0

11.8
13.8
51 '
19 '
51 '

r.D-212

P8-214
PB-214

osRA
AHN-r~rI

Oir
8 1-214
CS-134"
AC-228
8 T-214, &6~w„

13 2921.25 1460.85 1.9 5 ~ 386. 5 ' V.-40

Error Quotation at 1.00 sigma
'eakConf idence Level at 95. 0/

4 Hult,iplet,s processed.
IHultiplet Analysis. corIverged normally

Hult,iplet Analysis Terminated because of no CHI-SG improvement



'DC Cqok Nuc 1 ear P lant ~e„ i es ~35LIYiC'A. f (',» «) Q8-„:JU.L-'3J 13: 58: 4 I

8 amp'''"5 SO IL SAHPLL. EROR
Dat:- col 1 ected on 08- JUL-91 at 13: 3: 00
Decayed to days, 19.3833 hours BEFORE the start o2 COLLECT.

R A D I 0 H U C L I D E A H A L ". S I S R E P 0 R T

'nuclide Activity Concentration in uCi/GH
Decay

Heasured Error corrected Error

Vi-40 7. 68E- 06 +- 4. 47E-07 7.68E-06 +- 4 '7E-07

Total 7.GBH-OG +- 4.47E-07 7.68E-06 +- 4.47E-07

Er r or Quotation at 1 . 00 Sigma

Results saved in Pile SD1694



Celitroid
chanrie1

Frier 8y Hei Area
keV CO>JlltS

Hrror iialAI11aS/sec

49.36
i4.00
77.14

484 '4
589.'99
703.21

1021.60
1165.94
1218.31
1589.06
1821.62
2240.16

74
77

238

9c
351
511
583
609
794
911

1120

.72

.04
.71

.16

.80

.05
e) g,

~ ~d
~ 44
F 85
.13
~ 4Q

94.
157

'r9

35.
83

'9.

27„
88

'be

11.
46

'6.

13.6
12.6
8.9

16.7
14 '
18.4
31.0
11.8
13.8
51.4
19.0
51.7

3.04E+00
4 91E+00
7 '9E+00
1 '3E+00
2.98E+00
3.69E+00
1.54E+00
5.72E+00
5.07E+00
9.79H-01
4.50E+OQ
1.87H+00



A 6 k A k k k A A A k k k k k k k k )s

k
k G A H H A S P E C T R U H

k k k k k k k k k A k k k A k k k k k

CAHBERRA SPECTRAN-AT V4.2

k A 6 k k k k k k A k k A' )c

A

A N A L Y S I S 7C

k
k * k k k k k 6 k k A k A A

DC Cook Huclear Plant, Series 95 HCA. 08-JUL-91 14:00:17

A H A L Y S I S P A R A H E T E R S

HCA Ur< it Number . 2 /
Detector Nut<>ber .' /
Spectrum Si".e. 4096 char<r<el
First channel for Search:
Order af Sr<ioothin8 Function.
HumL<er of Backer our<d Char<nels
Peak Confidence Factor. 95 '/
Hul tipiet Ser<sitivi ty: 3
Ider<t ification Energy Wir<dow.
Error Ouotatiar<. 1.00 si8ma u

~

'ultiplet Ar<alysis Per formed.

ADC Ur<it, Humber ~

Geom'etry Number.
2„P
p4 .)

5 ~

0
5

4 on each side of peak.

+- 1.00 keV.
r<cer t,air<ty.

Re<3ular Out,put.
Analysis of Spectrum saved ir< Disk File SD1695

~sured by. 3. BUND ICK

.. lple Descriptior<. t6 SO1L SAHPLE SAHPL
Geometr y Descr ipt,ior<.'AR IHELLI SOL ID
Sample Si "e. 2.1150E+03 GH / Conversior< Factor. 1.0000E+00
Star<dard Si "e. 1.5000E+03 GH
Analysis Library f i le.'NL001
COLLECT start,ed or< 08-JUL-91 at 13:25:00

COLI.ECT Live Time
Real Time.
Dead Time.

2000. secor<ds
2000. secor<ds
00.00 /

Decayed to 2. days, 19.4167 hours BEFORE the st,art of COLLECT

Ener <3y Ca 1 ibrat i or< per formed 17-JAN-91
Eff iciency Calibration performed 27-FEB-9:I.



/
'fIC Cook Kuo lear 1 in" Series 95

P E A K

0 Q

A N A I. Y S I 8)

'Q>3- pl) L".'91
~

00

1'I<

Centroid
channel

Energy FWHH
keV keV

Ba! k8nd
counts

r'et Area
counts

Error
X

Huclides

lc
P)C

3C

5
6

7
8
9

10

476 '2
483.09
58'9.91
676. 0'>

703.04
1O O.65

]165,67
1217.84

2921 '1

'38 ~ 49
241.67
295.10
338.20
'~51.69
c 10 c'c

583.07
609.16
911.25

1460 '8

1 ~ 1

1 ~ 1

1.3
lr3
1.1

1 ~ 4
1 ~ 2
1 ~ 3

]

77
'6'

40.
37

')8

1'9 ~

l8.
21

'71 'A'J

4

87
'0

'29

'5

'3

'7

'6

'38'

'
21.1
19 '
27 '
11.0

253

13 '
12 '
18 '
4.9

,PB-21.?

PB-214
AC-228
PB-214
TL-208.HA-22,
AHW-r<D

'L-208

BI-214
AC-228
Yi-40

Error Quotation at 1.00 si8ma
Peak Conf i ienoe Level at 95.0/

2 H>jltiplets processed.

C — Hul tiplet Analysis cor>ver8ed normally





«IC (..oop. Huc lear „-'I gnt Ser ies <~~ /CA. Ok-;JUL-91 14:00:17

Samp'::L6 SOIL SAMPLE
SAHP'atacol 1 ected on 08-JUL-91 at 13: 25".0()

Decayed t,o 2. days, 19.4167 hours I<EPORE the start of COLLECT.

R A D I 0 H U C L I D E A H A L Y S ' R E P 0 R T

Huclide Activity
Heasured

Concentration in uCi/GH
Decay

Error corrected Error

Il-40

Total

6.91E-06 +- 3.83E-07

6.91E-06 ~- 3.83E-07

6.91E-06 +- 3.83E-07

6.91E-06 +- 3.83E-07

Error Quotation at 1.00 Sigoia

Results saved in Ei le SD1695



"ent,roio
ohanne:

Ener iy
keV

iNet, Are:a
count,s

Error
Z

63hliA3 5/5e C

476

'76
703

1020
1165
1217
182 '

~ J 2
~ 09
.91
.05
.04
.65
~ 67
.84
.00

238.49
241 '7
295.10
338 '0
'351.69
510a55
583 '7
60":! ~ 1 6
F 1.25

271.
4 I')

87.
40.

129.
45.
83.
87.
56

'.821.1
19.3
27.0
11 '
CJkJ 0 3
13,4
12 '
18.

7.15E+00
1.12E+00
2.81E+00
1.45E+00
4.86H+00
2.36E+00
4.90E+00
5.35E+00
4.97E+00



I A) 4 i~ 4 I CA
j'lj < oog.,<lt >c ". ear -">I ant Ser ies L9 HCA.' 08-JUL-9 1 '( ( 00 'J 7

8:..an" e: t6 SOIL SAHPLE SAHPL
Data collected on 08-JUL-91 at 13: 25: 00
Decayed to 2. days, 19.4167 hours i<EPORE the start of COLLECT.

R A D I 0 H U C L I D E A H A L Y S I S k E P O k T

Hu'c 1 ide Activity
Heasured

Concentration in uCi/GH
Decay

Err or corr ected Er ror

Vi-40

Total

.91E-06 +- 3.83E-07

6 '1E-06 +- 3.83E-07

6 '1E-06 +- 3.83E-07

6.91E-06 +- 3 '3E-07

Error Quotation at 1.00 Sigma

Results saved in File SD169';r



'f'HAV.3 NQ "i iIZHD iH AiQiLVS1F)

Centr'o in
I:h aerie 1

HIier~y
keV

Het Aree
COVlltS

Hrror
Z

I3 8 hl III8 5 /!a e c

476. 72
83.09
d9.91

676.05
703.04

1020.65
1165.G7
1217.84
1822.00

0

238 '9
241 F 67
295.10
338.20
351.69
510.55
583t07
609 F 16
911.25

271.
42

'7

'0.

129.
45.
83.
87.
5G ~

8.8
?1.1
19 '
27.0
11.0
~t at ~ 3

12 '
18.2

7.15H+00
1 ~ 12H+00
2 '1H+00
1.45H+00
4 '6H+00
2.3GH+00
4.90H+00
5.35H+00
4.97H+00



A A ~ <<< ~ A r: <<< A A <<; <<<, i I 9: A A I A <<; A A A A <<; A A <<:

~ A.

A GAHHA SPECTRUM ANALYSIS
<<«<< .-'. A <<; A A A A <<< A I <<«<«<«<< 4 A <<«<«<«<«<; <<< A A A A

A&A�)
A

A

<<< A A r,

C NBERRA SPECTRAN-AT V4.2

DC Cook Nucle r Plant Series 95 HCA. 08-JUL-91 17:31:20

A N A L Y S I S P A R A H E T E R S

HCA Uni t, Nu .aber . 2
Detector Number: 2
Spect rum Sz' 4096
P i r st chanr<el - or Sea
Order of Smoothinp Pu
Number of Background
"eak Confidence Pacto
Hultiplet Sensitivity
Identification Energy
Error Quotation. 1.00

/ ADC Uni t Number . ". 0
Geomet,r y Number '.;.4

channels ~

rch: 0
nction. 5
Cha/(r<e1 s ,'4 Qn each side 0 f peak,
r: 95.0Z
~ 3
Window. +- 1.00 keV.
si8«>a uncertainty.

Hultiplet Analysis Per formed.

Regular .Output,.
Analysis of Spectrum saved in Disk Pile SD1705

sured by.'. BUNDICY.

pie Description.'e7 SOIL SAMPLE PROM
Geometry Descriptior<. HARINFLLI SOLID
Sample Si".e." 1.8050E+03 GH / Conversion Pactor. 1.0000E+00
Standard Si=e. 1.5000E+03 GH

Analysis L'' brar y file. ANL001

COLLECT started or< 08-JUL-91 at 16:5G:00

COLLECT Live Time.
Real

Time.'eadTime

2000. seconds
2000. seconds
00.00

Decayed to 2. days, 22.9333 hours BEPQRE the start of COLLECT

Er<er8y Calibration performed 17-JAN-91
Eff iciency Calibration performed 27-PEB-91



0 4 ! i,i 0 ! g O'
7'oi'kNuclear Pl-r - Ser ie - 95 HCA. QS-JUL'-9Z'7:31."20

P E A K A N A L '
X 8

P I.I Centroid
channel

Energy
keV

P WISH

keV
Backgnd Net Area
counts counts

Err or Nuclides

6
7
8

476.62
675.72
703.11
957.48

1020.81

1165.92
1217.89
1821.88
2921.55

238.44
338.03
351.73
478.95
510 '3
583.20
609.18
911.19

1460.84

0.9

1 ~ 6
0 ~ 7
1.0

1.4
1.5
1.1
1.9

kg 1 ~

AJ JJ

16 a

11.

16.
1 hJ ~

16.
4 ~

183.
30

'3.

17.
38.

51.
48.
37.

400.

10.6
27a8
12 '
41.3

17.9
18.0
23.4
5.1

=.PB-212
AC-228
PB-214
M-187
TL-208,NA-22„
ANN-RD
TL-208
B I-21 4
AC-228
K-40

Error Quotation at 1.00 sigma
Peak Confidence Level at 95.0Z

2 Hultiplets processed.

C — Hultiplet Analysis converged riormally
N — Hultiplet Analysis did NOT converge





,, ll Cook 'luc 1 e".\ lant Ser 1 e
~ j', I f l~ ~gy g ~

~

~
L3Pq q ~ + 3q r)g

'" ".r~)'le'. 07 SOIL SAiiELE
ERG'ata

( o 1 1 ecte - on 0S-ZuL-91 at 16 ". 6: 00
Oecayed to . days, 22.9333 hours BEFORE the start of COLLECT.

V

R A D I O t3 U C L I D E A N A L Y S I S R E P 0 R T

Nuclide Activity Concentration in uCi/GM
Decay

Measured Error corrected Error

K-40

Total

7.39E-06 +- 4.24E-07

7.39E-06 +- 4.24E-07

7.39E-06 +- 4.24E-07

7.39E-06 +- 4.24E-07

Error Quotation at 1.00 Sigma

Results saved in File SD1705



1



ii: iiTr'r

~ i'>ann

9

75
33

957
1020
1165
1217
1821

0

OlC

7 t')

.11
~ 48
.81
99

.89

.88

Erie r 8y
k e'4

238.44
338 '3
351.73
478.95
510.63
583 '0
609.18
911.19

Net Ar ea
ec urit~

183.
30.
93.
17.
38

'1.

48.
37.

Error
Z

l0.6
27.8
12.6
41.3

17.9
18.0

i.'alAl>)'~$

/bB('.85E+00

1.09H+00
3.50E+00
8.55H-O'

~ 98E+00
3.02H+00
2.98E+00
3.31H+00



<<; A A A A <<< A A <<< A A <<«<<

7C

A G A M M A S P E C T R U M

A <<< A A I <<; 4 <<< A A <<«<; A A

C<'HBERRA SPECTRAH-AT V4.2

DC Cook H»clear Plant Ser.ies 95 MCA ~

<<: A A A A <<< A A <<«<< A * ir A

A

A H A L Y S I S A

A,"c A <<«<; A * A A A A A <<< A

08-JUL-91 13:14:00

A H A L Y S I S P A R A M E T E R S

ADC Uni t Humber: 2. 0
Geometr y Humber: 242

MCA Unit. Hum<ber. 2 /
Detector Humber '
Spectrum Si .e: 409G channels.
First channel for Sear cn. 0
Order of Smoothing Function. 5
Number of Back8round Channels. 4 on each side of

peak.'eak

Conf idence Factor.'5. 0/
N<jltiplet Sensitivity. 3
Identification Energy Window. +- 1.00 keV.
Error Quotatior<. 1.00 si8ma uncertainty.

Multi piet Analysis Per formed.

Re8ular Output.
Ar<alysis of Spe'ctrum saved ir< 'Disk File SD1G80

'ured by..'. BUHD ICY.

pie Description. 48 SOIL SAMPLE FROM
'eometryDescription. MARIHELLI SOLID

Sample Si e. 1.7650E+03 GM / Conversion Factor.'.0000E+00
Star<dard Si"e. 1.5000E+03 GM

Analysis Library fi le. AHL001

COLLECT started on 08-JUL-91 at 12:38".00

COLLECT Live Time.
Real

Time.'ead

Time.

2000. seconds =

2000 'econds
00.00 /

Decayed to 2. days, 18.6333 hours BEFORE the start of COLLECT

Ener8y Calibration performed 17-3AH-91
Efficiency Calibration performed 27-FEB-91



4 P

Cook 'nuclear P lant Ser i es 95 HCA. ' 4- 4L «91 P 13: 14: 00

P E A K A H A L Y S I 8

K Centroid
channel

Energy
keU

FWHH
keV

Rackgnd
counts

Net Area
counts

Error
I/I

Huclides

1C
2C
3

5
6
7
84
9

10
llC
12
13
14

149.26
153.65

,185.37
311
476.55
589.88
675.79
703.26

1165.47
1217.8'9
1821 '9
1847.36
1937 '2
2240,32

74 '7
76.87
92.74

185.78
.> ~J 8
"'95 09
338.06
351 F 80
582.97
609 F 18
911 F 09
9 '3 ~ 93
968.90

1120.37

0 '
0.9
1.5
1.1
1.1
1.1
1.3
1.0
1.5
1 ~ 3
» ~ 2
1 ~ 7
1.4
1.0

15 2921.42 1460.78 2.1

197.
'179.
194

'1.

169
'0.

44
'1

'»

~

'1
1

»7 s

12
'3.

2]

5J ~

144
'31.

71.
93.

343.
82 ~

73.
16c
125.
128

'G.

19.
28.
2 7 ~

O'diJ» ~

13 '
10 '
28.6 ~

15 '
7.6

17.3
17 '

11.2
10.4
17.5
36 '
41.1
34.1

U-235
PB-212
PB-214
AC-228
PB-214
TL-208
BI-214
AC-228

RU-105
BI 14rSC 46
TA-182
K-40

Error Quotation at 1.00 sigma
P eak Corif idence Level a t 95. 0/

Hultiplets processed.

Hultiplet Analysis converged normally
Hultiplet Analysis Terminated because of no CHI-SO improvement





A

..I C ( ooe, Nuclear Plant Ser ies 99 iiQA.'i " < ~I 'k'3UL91 13: 14". Ov

S:=mp'1 e -" 48 $ 01L SAHPLE EROH
Errata collected on 08-JUL-91 at 12:38:00
Decayed to 2. days, 18.G333 hours BEPORE the start of COLLECT.

RAD1OHUCLTOE ANALVS1S REr.ORT

Nuclide Activity Concentration in uC i/GH
Decay

Heasured Error corrected Error

K-40

Total

1.04E-05 +- 5.29E-07

1 ~ 04E-05 +- 5 '9E-07
1.04E-05 +- 5 '9E-07
1.04E-05 +- 5.29E-07

Error Quotation at 1.00 Sigma

Results saved in File SD1680





'ibAi'8 iso" JSED IH AilAQYBLS I U ", 4 Q Q

i„'i'< j' i d
charirie

Erie'y
r'. e '4

we~ Aree
crt Urit 5

Error Gaiamasl sec
/

149
53

371
476
589
675
'703

1165
1217
1821
1847
1937
.1".) 40

0

~ 26
F 65
. 3'7
~ 35
~ dV
.88
.79
~ 26
.47
.89
.69
.36
.32
3 2

74.67
76.87
92 '4

185.78
238.40
295.09
338.06
351.80
582.97
609.18
911.09
923 '3
968.90

1120.37

144.
231.

71
'3.

343.
82

'3

'69

'25

'28

'6.

19.
28

'7

e

13 '
10.8
28.6
15.5
7.6

17r3
17 F 4
12.2
11.2
10.4
17 '
36.S
41.1
34.1

3
6
1

2
9
2

6
7
7
5
1

~ 97E+00
.18E+00
.64E+00
.OSE~00
.06E+00
.65E+00
~ 65E+00
~ 38E+00
.42E+00
.SGE+00

8 'F+00
.70E+00
~ 65E+00
~ 85E+00



0 U
I 6 < 'i C (i 2

Jc

r'c .-'. 4 6 iC ~c ~ic A A A A A ~ic;ic iic r'c i'c A A ic; A iic r'; A A A A )c

G A H H A S P E C T R U H A N A L Y $ I S

A A A iic A 6 A A A I A A A A A A iic A A A A A i'c A

CaiNBERRA SPECTRAN-AT 04.2

DC Cook Nuclear Plant Series 95 HCA. 08-JUL-91 12".31:04

A N A L Y S I S P A R A H E T E R S

HCA Uriit Number. 2 / ADC Unit, Number.
Detector Number'. 2 / Geomet,ry Number.
Spectrum Si "e. 4096 chanrie1s.
Pir st, ( haririel for Search. 0
Or der of Smoothin8 Purictiori. 5
Number of Backgrourid Chaririels. 4 nri each side of peak.
Peak Confidence Eactor.'5.0/
Hul t i piet Sensi tivit y'3
Identif ication Erier9y Miridow. +- 1.00 I'.eV.
Error Quot at,ion. 1.00 si8ma uricer tairit y.

2.0
242

Hultiplet, Analysis Perfox med.

Regular Output,.
Arialysis of Spect,rum saved iri Disk File SD1678

sured by. 3. BUND ICI

CQLLECT started on 08-JUL-91 at 11:55:00

le Descri pt iori. 49 S01L SAHPLE EROH
Geometry Descr i pt,iori. HARINELLI SOLID
Sample Si "e". 1.8400F+03 GH / Conversion Factor. 1.0000E+00
Staridard Size. 1.5000E+03 GH
Analysis Library fi le. ANLOOl

COLLECT Live Time:
Real Time:
Dead Time

2000. seconds
2000 'econds

'0.00/
Decayed to 2 ~ days„ 17 '167 hours BEFORE the st,art, of COLLECT

Brier gy Ca 1 ibrat iori per formed 17- JAN-91
Ffficiency Calibratiori performed 27-FEB-91



U ~ c

Bi ! ooP Huc..ear Plant Series 95;~CA. 08-3UJ -91 '" 31

P E A i: A H A L Y S I 8)

'!< Centr o i d
channel

Energy
keV

FWHM
keV

Backgnd
counts

Het Area
counts

Er ror Huclides

1C
C

3
4
5
6
7C
8$

9
10
11

E 3
14
15

148.95
153 '7
37'.47
476.68
590.04
675.88
703.13

1021.16

1165.82
1218.03
1420.81
1491.15
1821.35
1929 '7
2921.46

74.51
76.83

185 '4
238.47
?95.17
338.11
351.74
510.80

583.15
609.26
710.66
745.83
910.92
964 '8

1460 F 80

0.9
0.9
1.3
1.0
1 ~ 1

0.8
1.2
1 ~ 3

1.3
1.7
1 ~

1 ~ 5
1.9
0.8

~ 1

171.
164

'7

'24

'9.

57m
35a
18.

13.
21

'2

13 ~

14.
20,

4 ~

111.
238

'7.

".) 9 4
88.

5 ~

155m
58.

128
'10

'3.

1 JU 0

62 ~

20
'26.

14.5
10.6
19 '

7 '
14.5
34.9
11.8
18.7

9.8
11.4
49„4
Jls3
15.6
38.7

4 '

'PB-212
PB-214
AC-22) 8
PB-214
TL-208.HA-22)y
AHH-f(B
TL-208
B I-214

AC — 28

V-40

Error Guotation at 1.00 sigma
Peak Conf idence Level at 95 ~ OZ

3 Multiplets processed.

Multiplet Analysis converged normally
Multiplet Analysis Terminated because of no CHI-SG improvement





..DC Look rluc lea-. Plant Ser ies "35JH!M.: Oj 'JUL-8>l 1 ' " 04

Sam/le". 49 SOIL SAHPLE FROH
Data collected on 08-JUL-'31 at ll:55:00
Decayed to 2. days, 17.9167 hours BEFORE the start of COLLECT.

R A D I 0 N U C L I D E A H A L Y S I S R E P 0 R T

uc11de Activity Concentration in uCi/GH
Decay

Heasured Error corrected Error

Y-40

Total

7.73E-OG +- 4.32E-07

7.73E-06 +- 4.32E-07

7.73E-OG +- 4.328-07

7.73E-OG +- 4.32E-07

Error Quotation at 1.00 Sigma

Results saved in Pile SD1678



'i~r<'.roid
ch3AAol

148.95
53 '7

.71.47
476.68
590.04
675.88
703.13

1021.16
1165.82
1218 '3
1420.81
1491.15
1821.35
1929.07

0

H.'I er 8y
keV

74.51
76.83

185.84
238.47
295.17
338 F 11
351.74
510.80
583 '5
609.26
710.66
74be83
910.92
964.7$

Net, Ares
C 0 IJ ll't; 5

111.
238

'7

'94

'8.

35 '
o'c'8.

128.
110.

13.
12

'0

~

Error

14.5
10 '
19.0
7.9

14 '
34.9
11'. 8
18.7

9 8
11 '
49.4
51 '
15.6
38 '

I::= it>hl:GS/SP.C

3.07E+00
6.38E+00
1.71E+00
7.77E+00
2.83H+00l. 7E+00
5.85H+00
3.06E+00
7.60E+0'0
6.75E+00
8.92H-01
9 ~ >E-03
".49H+00
1.35E+00
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BERRA SPECTRAN-AT V4.2

i.
<<<

I I

)c r, <<< A

DC Cool. Huclear Plant Ser ies 95 HCA. 08-JUL-91 18:07".40

A H A I. Y S I S P A R A H E T E R S

HCA Ur<it Number ."2 / ADC Unit, Hur<iber '.

1<etector Number: 1 / Geomet,ry Number.
Spectrum Si"e.'4096 channels.
First channel for Search: 0
Or der a f Smoothing Fur<et ian ~ 5
Hu«<i: er of Background Char<r<els. 4 or< each side of peak.
Peak Cor<fi jence Proctor. 95.0/
?Iultiplet Sensitivi t y'. 3
Ider<t.ification Energy Window'. +- 1.00 keV.
Error Quot,atior<. 1.00 sigri>a ur<certaint,y.

Hul t, i piet, Analysis Per formed.

Regular Out,put,.
Ar<alysis oi Spectrum save J ir< Disk Pile SD170G
Heasured by: 3. BUND ICK

le Descr iptior<. 410 SOIL SAHPLE PROH
met,r y Descr ipt,ior<".HAR IHELLI SOLID

Sample Si "e: 1. 9550E+03 GH / Cor<ver s ion Factor ~ 1. 0000E+00
St,andard Si-e. 1.5000E+03 GH
Analysis I.ibrary file. ANL001

COLLECT started ar< 08-JUL-91 at 17:32:00

COLLECT Live Time.
Real Time

.'ead'ime

~

2000. secor<ds
"000 seconds
00.00 /

Decayed to 2 ~ days, 23.5333 haurs BEFORE the start, of COLLECT

Er<ergy CaliL<ration performed 03-JUL-91
Efficier<cy Cal ibrat,ior<. per formed 26-PEB-91



.< ( C o i '.~ i> <J c 1 e a r
0 ('

P l ant Ser 's 95 Ii A.
0 0

08-,'l(JL-91 '. 8: 07: 40

r ZAk AHALV, Ts

„
3
4C
5C
6f
7 f>

8
9

10

ll
13
14
'15
16
17%
18$
19$
20

Centroid
channel

149.69
153.00
371.86
477.03.
483.33

'590.14
599.14
676.56
703.47

1020.75

1137.98
1165.86
1218.09
1454.43
1535.47
1821.76
1937 '8
2279.13
2283.32
2921.07

Ener <gy
keV

74 '8
76.94

186.04
238.65
"-"4" . 80

95 >4
299 '4
338.47
351.93
510 '3
569.27
~8~ ~l
609.33
727 a 52
768.05
911 '1
969.12

1139.88
1141.97
1460.76

FWHN
ke'V

1.0
=1.0
1.2
1.1
1.1

102

1.1

2.1
1.6
1.2
1.3
1 ~ 1

1.0
1 ~ 5
1.6
1.6
1.8"

Back9nd
c o <J l"!t 5

152m
153 ~

115.
80.
7'7.

36.
280
37 ~

'1 ~

17
'9.

Pl0 ~

8.
11.
11

'.

l.
k4 ~

Het Area
co<JRts

68.
143.
66.

311.
62

'4.

113 '
Al ~

10.
8 >

90.
28
+ C'g

~

20.
11.
13.

435.

Error
I/I

23. 9
16.8
26.1
!.8

10 '
18.8
29.3
17 '
12.1
28.6

)9 5
13 '
12.8
>3,8
25. 8
19 '
40 F 1

34.5
31.4
4.8

Hucli des

U-235
PB-212

P B-2). 4
PB-212
AC-228
PB-214
TL-208.HA-22,
AHH-RD
('S-134 B I- 07
TL- ~ 08
Bl-"14
B1-212

AC-228
RlJ-10l-.
S B-12."?

V.-40

. or G<Jotation at 1.00 sigma
Peak Confidence Level at, 95.0Z

N<Jltiplets processed.

C. — Hul tipiet Analysis conver8ed nor r«ally
H<Jltiplet Analysis Terminated because of no CHI-SO improvement



J>, '~ok Huc 1 ear 8 1 an t, Ser ies '35(j1CA

. all'ID e. 410 SO 'L SAMPLE FNOt4
col ected on 08-JUL-91 at 17:32:00

Decayed to 2. days, 23 '333 i™amours BEEORE the start ox COLLECT.

B A D I 0 H U C L I D E A H A L Y S I S

Huclide Activity Concentration in uCi/GH
Decay

Heasured Error corrected Error

I'-40 8.24E-06 +- 4.54E-07 8.24E-06 +- 4.54E-07

Total "8.24E-06 +- 4.54E-07 8 '4E-06 +- 4.54E-07

Error Quotation at 1.00 Sigma

Results saved in Pile SD1706





C e! t t 'r 0 1 d
char".rie 3

. fief 8p
Ir el)

Het Area Er ror Ga)i>o>a: /sec
co<JR% 5

149 '9 74.88
53.80 76.94

1.86 186. 04
477.03 238.65
483.33 241.80
590.14 295.24
599.14 299.74

. 676 '6 338.47
703.47 351 '3

1020 '5 510.G3
1137.98 5G9.27
1165.86 583.21
1218.09 609.33
1454.43 727.52
1535.47 768.05
1821.76 911.21
1937.58 969.12
2279.13 1139.88
2283.32 1141.97

0.

G8.
143.

66
'11.

G2 ~

84.
26.
62.

113
''

10.
82.
90

'8.

5
43.
20.
11.
13.

23. 9
16.8
26.1
7.8

10.7
18.8
29.3
17.5
12.1
28 '
59eb
13.2
1'
23 '
25.8
19.1
40.1
34.5
31.4

2.17E+00
4.48E+00
1.60E+00
8.99F+00
1.81E+00
2.98E+00
9.43E-Ol
2.48E+00
4.68E+00
1.86E+00
6.20E-Ol
.5.34E+00
6.10E~OO
2.23E+00
2.10E+00
4.16E+00
2.01F+00
1.25E+00
1.54E+00
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G A M M A S P E C T R U H
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( AHBERRA SPECTRAN-AT V4.2

DC Cook Nuclear Plant Series 95'CA.

<<«<< A A <<< A A <<; <<; 6 A
A

A«ALYS IS
A

<<< A A 6 A <<< A <<< A <<; A A A

08-JUL-9z 15:29-"34

A H A L Y S I S P A R A M E T E R S

MCA Unit Humber .
Detector Humber. 1

Spectrum Sz"e".4096
E irst channel for Sea
Qr der of Sf<<oothing Fu
Number of Background
Peak Confidence Facto
Multip et Sensitivity
Identif ication Energy
Error Quotation. 1.00

ADC Unit Number: 1.0
Geometry Number: 142

/
/

c<<anne1 s.
rch: 0
nction. 5
Char<nels. 4 on each side of peak.
r.- 95.0/

3
Mindow. +- 1. 00 keV.
sigma uncertainty.

Multiplet Analysis Per formed.

Regular Output.
Ar<alysis of Spectrum saved in Disk Pile SD1698

sured by.'. BUND ICK

pie Descr iption. 0<11 'SQ IL SAMPLE FRQH
Geometry Descr iption. HARINELLI SOLID
Sample Si 'e. 1. 8950E+'03 GM / Conver sion Eact or . 1. OOOOE+OO
Standard Si.'e ~ 1 ~ 5000E+03 GH
*r<alysis Library file. AHLOOl

CQLLECT started on 08-JUL-91 at 14:54:00

COLLECT Live Time.
Real

Time.'ead

Time:

2000. seconds
2000. seconds
00 F 00 /

Decayed to 2. days, 20.9000 hours BEPQRE the start of CQLLECT

Er<ergy Calibration performed 03-JUL-91
Efficiency Calibration performed 26-FEB-91





I

( ook Huc1 ear P 'nt 3er ice Vi
CA�.

/J ~ ~ <

08-3Ul -91 .'.5: 2'i." 34

A H h L Y 8 1 8

Pl( Cel<tro id 'nergy
channel ke V

FMhN
keV

Backgr<d
co<Jnts

Het Area
coun ts

Error Huclides

lt
3

5

6
7
8

10

476.96
483.57
589.85
703 '9

1020.31

1165 '9
1217.99
1821.45
2921.09
3529.62

238.62
241.92
295.09
352.04
510.41

583.22
60'9.28
911.05

1460.77
1764.87

1 ~ 2
CJ 0

2 ~ 3

1.7
F 6
1.0
1.7
0.9

41.
41.
24

'3

'5.

14.
16.
13.

3 ~

0 ~

177.
39.
54.
68.
36.

45.

378.
11.

10 '
22
18.7
19 ~ 8.
22 ~ 6

17.5
19.6
?8.0

5
:30. 2

PB-212

PB-214
PB-214
TL-208,HA-22„
AHH-RD
TL-208
BI-?14
AC-228
K-40
B I-214

Error Guotatior< at F 00 sigma
Peak Conf ider<ce Level at '95.0%

2 "I<Jltiplets processed.

4 — Yiultiplet Analysis Terminated because of no CHI-SQ improvement





~Df; (;ool'. Nuclear Plant Ser ies <39 (5(',A. ~

c' 05'- IU L - ~>1 15: " =>: 3 ~

Sa<)>pie'. 411 SOIL SAYiP.' PPOtd
Data collected oA 08-JUL-"31 at 14:54:00
Decayed to ". days, 0.9000 hours BEPORE the start of COLLECT..

A D I 0 N U C L I 9 H A H A L Y S I S aHr Or~T

Hqc 1 ide Activity
measured

Coriceritratioo iri uCi/GH
Decay

Error corrected Error

V.-40

Total

'7.3SE-06 +- 4.31E-'07 7.38E-06 +- 4.31E-O'7

7.38E-06 +- 4.31H-07 7.38H-06 +- 4.31H-07

Error Quotation at 1.00 Sigma

results saved i'ile S91698





Cent:rc x:l
Ch'&Ate 1

Energy
keV

Net Ar ea
cour>t,s

Error
/

8:3lllAl:35j 5 e(

76.96
83.57
89.85

703 '9
1020.31
1165.89
1217. '9'9

1821.45
".) ) ~.') 9

238
241
295
~587

510
583
609
911

1764

.09

.04
~ 41

'7 9~ M &
.28
.05
.87

177
'9.

54.
68.
36.
52

'I

8) 6
11.

10.5
ka A4 ~ 4
18.7
19.8
22 '
17.5
19.6
28.0
30 '

5.'llE+00
1.13E+00
1 9 '4+00
2.83E< 00
2.10E+00
3.40E+00
3.06E+00
2.58E+00
1.88E+00
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BERRA SPECTRAN-AT V4.2

Cook Nuclear Plant, Ser ies 95 IICA. 08-JUL-91 16".52:Ol

A N A L Y S I S P A T( A H E T E R S)

HCA Ur) it Number . 2 / ADC Unit Number: 1.0
De t,ector Number .' / Geometry Number. }.42
Spect,rum S'"e. 4096 channels.
Pir st channel for Search: 0
Order af Smoothing Function. 5
Number of Background Channels. 4 on each side af peak.
Peak Conf idence Pact, or. 95.0Z
Multipiet Sensitivity. 3
Identif ication Energy Idintow. +- 1.00 keV ~

Error Ouotatior). 1.00 sigma uncertainty.

Hultiplet Analysis Per formed.

Regular Output.
Analysis of Spectrum saved in Disk Pile SD1702
Heasured by: 3. BUNDICK

le Descript,ion. 412 SOIL SAHPLE FROH '

~metry Descripti'on. HARINELLI SOLID
Sample Si .e. 2. 0100E+03 GH / Cor)version Factor '. 1 . OOOOE+00
Standard Si"e. 1.5000E+03 GH
Analysis Library file". ANL001

COLLECT st,ar ted ar) 08- JUL-91 at 16: 16: 00

COLLECT Live Time.
Real

Time.'ead
Time.'000.

seconds
2000. seconds
00.00 /

Decayed t,o 2. days, 22.2667 hours BEFORE the st,art, of COLLECT

Energy Calibration performed 03-JUL-91
Eff iciency Calibrat ion per farmed 26-PEB-9:I.



.iC . ook induc lear i l Cnt !)ea les 'i5

PEA!i

!

i".CA .

L Y S I 8

08-3UL-91 1 6 ~ o'P) ~ 0'i

Cerit,r o id
charirie 1

Erierpy
keV

EWHH
keV

Back8nd
co urit, s

Net Area
cour ts

Er ror
Z

Hucl ides

1C

3

5
6
7
8
9C

10

477.11
483.42
589.74
703 '6
997 '3

1166.16
1217.97
1821.90
1937.38
2239 '4

238.69
241.85
295.04
351. 97
498.82
583.36
609.27
9-11". 28
969.02

1120.28

llC >9>1 bl 1460 98

1 ~ 2
n

1 ~ 2
1 ~ 7
1.8
]
1.0
1.5
1.2
0.8

2 '

7 M ~

58.

40.
13.
13.
24 '

c4 ~

10.
7.

2 ~

207.
48.
49

'19

'1.

68.
79.
41 '
J AJ ~

24 ~

453

'0.5
18. 5
26 '
12 '
55m 3
14.4
14 '
20.6
30 F 6
25.6

4.7

PB-212

PB-214
PB-214

TL-208
B I-214
AC-228
RU-105
BI-214,SC-46,
TA-182
V. -40

Er ror Quotation at, 1 ~ 00 si8ma
Peak Cori' dence Level at 95. 0/

2 Hultiplets processed.

C — Hultiplet Arialysis converged normally





"5<!", (".ook H»c 1 ear R 1 ant Ser ies 93 HCA.; ii (( '" OQ" JUL- A '16: 52: 01

Sample'0l " S(3 TL SA(lf'LE PRON
Da ta col" ected on 08-JUL-'ll at 16: 16".OG

- Decayed to 2. days 22 '667 hours K<EPQRE the

R A D I 0 N U C L I D E A H A L Y S I S

start of COI.LECT.

REPORT

Nuclide

Heasur ed

Act ivity Concentr ation in uCi/GH
Decay

corrected Eri or

V.-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 Quotation a t, 1.00 Sigma

Results saved in Pile SD1702



~ ~

ei I 5 old
charine 1

Er,er ~gy
lee V

Area
collat%

Hi i Gl' Ga '~l'llaS( sec

477. 11
83 '2
89.74

7Q3.56
9'97. 13

1166.16
1217.97
1821.90
1'937.38
2239.94

Q

238
241
~)9r
351
498
583
609
911
'969

1120

.69

.85
~ 04
.97

.36
~ M 7
.28

0 +')

~ 28

207
'8

''9.
119.

11.
68.
79.
41

't

H ~

24

'0.518.5
26.8
12 '
55e3
14.4
14 '
20.6
30.6
25.6

5.98H+00
1 ~ 39E+00
1.75E+00
4.95E+00
6.21E-01
4.45E+00
5 '6E+00
3.95E+00
2.30H+00
2.83E+00
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(. )HBERRA SPECTRAH-*T V4. 2

DC Cook Huclear Plant Ser ies 95 HCA ~ 08-JUL-91 16:12:09

A N A L Y S I S P A R A H E T E R S

HCA Ur< it Number ."/
Detector Number. 1 /
Spectrum. Si "e.'09(~, channels.
Eirst channel for Search: 0
Order of Smoothinp Function. 5
Number of BackSround Channels.' on each side of peak.
Peak Cor<f idence Pact or . 95. 0/
Hul tipiet Sensitivity '. 3
Identification Energy Window. +- 1.00 keV.
Er ror Quotation. 1.00 si8ma ur<cer tainty.,

1.0
142

Hultiplet Analysis Per formed.

Re8u1ar Output.
Ar'<alysis of Spectrum saved in Disk File SD1700

sured by.'. BuVDICi:

COLLECT started on 08-;lUL-91 at 15".3G:00

pie Description".413 SOIL SAHPLE EROH
Geometry Description.'hARINELLI SOLID
Sample Si=.e. 1.5900E<03 GH / Conversion Eactor.'.0000E+00
S landar d S i .e. 1. 5000E+03 'H
Analysis Library fi le. AHL001

COLLECT Live Time:
Real Time:
Dead

Time.'000.
seconds <

2000. secor<ds
00 F 00 /

Decayed to 2 ~ days, 21.6000 ho<Jrs BEFORE the start of COLLECT

Ener <gy Cal ibration per formed 03-JUL-91
Efficier<cy Calibration per farmed 2&-FEB-91



~i a

i. '(r Cook H>Jc 1 eair P.i alit Sel x es )5 flCrA ~

I

P E A I'. A

~ j C i ir Lr

08-,JUL-91

A L Y S 1 S

16'lr 0')

476. ")3
589.96
676a5i5
703 '7

1165.72
1218.1')
1821.46
1937
2921.13
3529.40

238.G0
295.15
338.4G
352.08
583.14
609.38
911.06
969.0.

1460.7')
1764.77

pl< Ceritr oil Erier gy
charirie 1 keV

1

~r

3

C'

7
0
9

10

PMHM
keV

1.1
1.5
1.2
1.3
1.6
1.7
1.3
1.6
1 ~ 8
La5

Back8I id
COIJI i't5

94.
46.
3 ar ~

38.
2],
16

'4.

17 '
~

1.

Net Area
coiJrits

219.
79

'6.

100.
75

'3.

46.

373
'9.

Error
/
F 1

16.4
2 .i

~ 6
13 '
14.7
12. 9.
19 '
37.7

5a3
38.3

NIJc 1 ides

PB-212
PB-214
AC-228
PR-214
TL-208
B I-214
AC-228
RU-105
V.-40
B I-214

Error oiJotatiori at 1.00 sigma
Peak Corif iderice Level at 95.0Z





Nu- le:. r'lant Ser >.es eg3'any . I i.' 'I ~j I..08.- "u.'..-<0. 16: 1""."e

~am',e.
.Dat,a col
Decayed

-~13 SOIL SAMPLE FROH
1 ected on 08-JUL-91 at, 15: 36: 00
t,o 2. days, 21.6000 hours BEFORE t,he st,art of COLLECT.

BAD IDNuCL IDE ANAL YSls REPORT

Nuclide Activity
treasured

Concentration in uCi/GH
Decay

Error correct,ed Error

'r:-40 8.68E-OG +- 5.13E-07 8.68E-OG +- 5.13E-07

lot~'.68E-06 +- 5.13E-07 8.68E-OG +- 5.13E-07

Error Quotation at 1.00 Sigma

Results saved in File SD1700



l BAh'I& H(J L iJ'DIGS Jlc APJ/.." T.g <) C'„'{ v I 0

(~ el >

A'hhllA

,
1165
1218
l821
1937
3 i29

0

Old
el

~ 93
.9G
~ 55
.77
~ 7 2
.19
.46
~ 45
~ 40

Hrier 8y
!'. e ')

238.60
95 15

338.46
352.08
583.14
609.38
911.06
9G9.05

1764.77

Net Ar e.-.,

cauri ts

219
'9.

4G.
100.

7be
83.
46

'0.

9.

Error
/
9 '

1G.4
22 '
lda5
14.7
12.9
19 '
37 '
38.3

6 3 I(i!6 3 s / s e a

6.34E+00
2 '0E+00
1.83E+00
4.13E+00
4.85H+00
5.G1E+00
4.50H+00
"'.11E+00
1.62E+00
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G A H H A S P E C T R U H A H A L Y S I S
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CANBERRA SPECTPAN-AT V4.2

DC Cook Huclear Plant Series 95 HCA. 08-3UL-91 21:02"-34

A H A L Y S I S F A R A H E T E R 8

H.:A Unit Humber. 2 / ADC Unit Number. 2.0
Detector Number '. 2 / Geometry Number. 242
Spectrum Si.";e: ., 4096 channels.
F ir st charinel for Search: 0
Order of Smoothing 'Punction. 5
Number of Backer ound Channels'. 4 on each side of peak.
Peak Confidence Factor. 95 '/
Hultipiet Sensitivity.',
Identification Energy Window. +- 1.00 keV.
Error Quotation. 1.00 sigma uncertainty.

ipiet "Analysis Performed ..

Re~gular Output.
Analysis of Spectrum saved in Disk Pile SD1710
Measured by'. J.J. RAMBO

Sample Descr iption.:t.l4 SO IL SAi'!PLE



~ »g w.4 aw ~ >'s

> I t3 I >3 3 r d $ 1 '
,

(»nally:si Librar

v» N W ~

1. 5000E~"." '» (gI,< Q

y f ': ANL001

4i,t ~ > Q ~

r

CQI.LECT start,ed on 08- JUL-91 at 20:27: 00

I.LECT Live Ti
Real Ti
Dead Ti

me ~

me.
me

.'000. seconds
2000. seconds
00.00 Z

Decayed to 3. days, 2.4500 hours BEFORE the st,art, of COLLECT

Ener >gy Ca 1 ibrat iori performed 17-3AH-91
Efficiency Calibratio>i performed 27-FEB-91

I C Cook NiJclear Plant, Ser ies 95 NCA. 08-JUL-91 21:02".34

P E A K A H A L Y S I $

»»I< Centroid
channel

Ener >gy
keV

PMHH
keV

Back>gnd

accounts

Net Area
counts

Errori.'uclides
1'4

2'C

5
6
7
8
9

10
ilk
i~f
13C

476.70
482.93
590.04
676.05
702.98
902.19

1165.61
1217.72
1571.13
18:?1.54
1937.48
2239.99
2921.44

238.48
241.59
295.17
338.19
351.GG
451.30
583.04
609 F 10
785 '2
911.02
968 '8

1120.21
1460.79

1 ~ 0
1.0
1 ~ 0
0.7
1.1
] 2
2,P
1.4

kJ ~

1 ~ 5
1.8
1 ~ 9

66
'1.

28.
29 ~

3'
13.
244
7)

Ca J4 ~

10
'.

30.
)p
7 ~

243
'2»

90.
68

'16.

18.
83.

15m
49

'4

)7 ~

4G1.

9 '
24.1
17.9
16.2
11.6
35al
13.9
13.0
39 '
16.5
41.5
34.5

4 '

PB-"l~

PB-214
AC-228
PB-214

TL-208
B I-214
BI-212,PA234N
AC-2:? 8
RU-10 i
BI-214,$ C-46
K-40

-or Guotation at 1.00 sigma
Conf idence Level at, 95.0/

2 Nultiplets processed.

C — Multipiet Aria lys'is converged rior mal 1 yHultipiet, Analysis Terminated because of no CHI-SG improvement.



Coal. Huclear Plant Series 95 MCA. 08-JUL-91 21:02:34

Sample. f14 SOIL SAMPLE
Data collected on 08-JUL-'91 at'0:27:00
Decayed to 3. days„ 2.4500 hours BEFORE the start of COLLECT.

k A D I 0 H U C L I D E A H A L Y S I S k E P 0 k T

Nuclide Activity Concentration in uCi/GH
Decay

Measured Error corrected Error

Vi-40

Total

7.12E-06 +- 3 '9E-07
7.12E-06 +- 3 '9E-07

7.12E-06 +- 3.89E-07

7.12E-06 +" 3.89E-07

Error Quotation at 1.00 Sigma

Results saved in File. SD1710





PEAjiS HOT USED IH AHALYSIS

Cermet,r

o i d
charirie 1

Erier8y Het, Area
keV Co>Jtlt 5

Error
«/

6 a IIjIIIa 5 / 5 e o

~ 476. 70
.482.93
590.04
676.05
702 '98
902 '9

1165.G1
1217 '2
1571. 13
1821 '4
1937.48
2239 '9

0

238.48
241.59
295.17
,.38. 19
351 EGG
451 '0
583.04
609.10
785.82
911.02
968.98

1120 '1

243
'2

'0.

6$ .
116.

18.
83.
91.
15.
49

'4

''J7 ~

9.5
24.1
17.9
16.2
11 '
35.1
13.9
13.0
39.4
16.5
41.5
34.5

6.42E+00
8 '3E-Ol
2.'91E+00
2.48E+00
4 '7E+00
8 '9E-Ol
4 '4F+00
5.63E+00
1.16E+00
4.3GE+00
2.23E+00
2 '5E+00



y0
J

A'A A

gW

~ ~:

CAHBERR

Q
f'

A H H A S P E C T R U H A H A L Y S I S

i'c A A A A A A A A A A A A A A A A A A A A A A A A A

A SPECTRAH-AT V4.2

A A A A A

A
,I

A A A A

DC Cook Nuclear Plant Ser ies 9 HCA. 08-3UL-91 18".09".26

A H A L Y S I S P A R A H E T E K S

HCA Unit Number: 2 /
Det,ector Huml:er. 2 /
Spect,rum Si".e: 4096 channels.
Eir st channel for Search: 0
Order of Smoat,hin9 Function. 5
HumL er of Background Channels. 4 on each side of peak.
Peak Conx idence Factor. 95.0Z
Hultzplet Sensitivity". 3
Identif ical.ion Energy Window. +- 1. 00 keV.
Error Quotation. 1.00 sigma uncertainty.
Hultiplet Analysis Per farmed.

Regular Output .
Analysis of Spectrum saved in Disk File SD1707

'ur ed by. 3. BUND ICK

pie Description. 415 SOIL SAHPLE EROH
Geometry Description. HARINELLI SOLID
Sample Si™e. 2.0350E+03 GH / Conversion Factor. 1.0000E+00
St,andard Si".e: 1.5000E+03 GH
Analysis Library file. ANL001

COLLECT start,ed on OS-JUL-91 at 17:34:00

COLLECT Live Time.
Real Time ~

Dead Time:

2000. seconds
2000. seconds
00.00 /

Decayed to 2. days, 23 '667 hours BEFORE the start of COLLECT

Ener ~3y Ca 1 ibr at ion per formed 17- JAH-91
Exficiency Calibratian performed 27-EEB-91





l; iok Huc';'3r

t'

Ser ie . 95 1CA. 08-'UL-91 18:09.26

P E A K A H A L Y - i 8

III
1C

3
4
C.

6
7

8
9

10
11
12

CeAt,roid
chaAAel

476.59
483.22
589.74
676.17
703.4"
856.76

1021.Q9

1165 '9
1. 218 ~ 37
1821. 71
l.'937. 59
2921.57

?38
241
295
338
351
428
510

~ 4 2
~ 74
~ 0 44

~L

F 88
.58
.77

583
60'9
911
969

"460

.08
~ 43
~ 10
.03
«d5

EAer8y
keV

FMHH
keV

1.1
1.1
1.7
1.2
1.4
1.7
I') ]

1.0
1.8
0.9
1 ~ 9
1.8

48.
g
%J 4 ~

40
'8„

34.
2Q ~

21
'7.

13.
19.
15

'.

155.

64.
51.
86.
1 M s

3 2 ~

46
'8.

21.

430.

Back8Ad Net Area
couAts COUAt 5

Error
/

12.8
32.1
18.5
17.8
14 '
60.1
28.1

19.9
15.8
39.0
36.2
4.9

Nuclides

PB-212

PB-214
AC-228
PB-214
SB-12 r

TL 208 N* 22
AHN-RD
TL-208
B 1-214
AC-228
RU-105
V.-40

Error QuotatioA at 1.00 si9ma
Peak CoAI ideAce Level at, 95.0Z

1 Huliiplets processed.

C — Hul t,i piet, AAa lysi s coAverged Aormal ly



) l L~
~ DG );oo). H)>clear P lant Ser ies Fili HCA: QS-3'3L-') 1 18: 39".2(.)

;;.. nj>le.'-15 SO IL SAHPLE EROH
Data col 1 ected on 08-JUL-91 at 17: 34".00

'ecayed to 2. days, 23.5667 hours 8EPORE t)he start of COLLEC'".

R A D I 0 N U C L I D E A >9 A L Y S I S R E,P 0 R T

Hucli 9e

k:-40

Ac t iv ity C o n c e r) t r a t io r) .. r) u C i/ GH

Decay
Heasured Error corrected Error

7 ~ 05E-06 +- 3. 95E-07 - '-7-. 05E-06 +- 3. 95E-Q'/

Xotal 7 '5E-06 +- 3.95E-07 7.05E-C6 +- 3.95E-07

Error Quotation at 1.00 Sigma

Resul s saved in File SD1707



PEA>:8 ViC.L UEE" IN A(pi.YS

"!»nt,'r o I d
channel

Ener
'jp'e'Li

Heh Are:s
count,s

Error G~IAIll:is/sec
I

476.59
3 ~

(39. 74
676.17
703.42
856.76

'1021.09
1165.69
1218.37
1821 '1
1937.59

0

238.42
241.74
"9~ 0>
338.25
351.88
428.58
510 '7
583.08
609.43
911.10
969.03

1 55 ~

2O
64.
51.
86.

32 s

46 '
nvO ~

1 ~

.) 1

12.8
32 '
18 '
17.8
14.4
60 '
28.1
19.9
15.8
39.0
'l3 '0 ~ ka

4.11F+00
7.56E-01
2.06E+00
1.86E+00
3.24E+00
5.38E-01
1.67E+00
2.75E+00
3 '7E+00
1.90E+00
1 ~ 99E+00





A'A A A A A A A A A A r'c A,»'. A A A A A A A A A A A A A A

A
.A G A H H .0 S P E C T R U H A N A L Y S I 5

A A A A A A A A A A 4 f A A A A A A A A A A A A A A A A A

CANi3ERRA BPECTRAN-AT U4."-

;>c

A

A
A

A A A

DC Cool'. Nuclear P 1 ant Ser i es 95 HCA. 08-3UL-91 16:53:32

ANAI.YS ISPARAHETERS
AD Unit Number . 2. 0
Geomet,ry Number: 242

HCA Unl t Numbers 2 /
Detector Number. 2 /
Spectrum Si".e'. 4096 channels.
First, channel for Search: 0
Order of Smoothin8 Function.'
Numlier of Sack8round Channels. 4 on each side of peak.
Peak Confidence Factor. 95.0Z
Hultiplet Sensi t,ivity.'
Identification Energy Window. +- 1.00 keV.
Error Quot at,ion: 1.00 si8ma uncer tainty.
Hultipiet, Analysis Per formed.

Regular Output.
Analysis of Spectrum saved in Disk File SD1703

sured by: J. BUND ICY.

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

:.. nple Description. 416 SOIL SAHPLE FROH
Geometry Description. HARINELLI SOL1D
Sample Si".e '. l. 9650I-:+03 GH / Conversion Factor: 1.0000E+00
Standard Si"e". 1.5000E+03 GH
Analysis Library file. ANL003.

COI.LI-:CT Live
Real
Dead

Time
Time a

Time:

2000. seconds
"000 seconds
00.00 /

Decayed t,o 2. days, 22.3000 hours BEFORE the start, of COLLECT

Ener8y Calibration performed 17-DAN-91
Efficiency Cal ibration per formed 27-FEB-91



e,



I

Co'ok -'ucl'ear
0

C'lant,Ser J. 5 95 jRCA

fbi gj g) { s l l

08- JUL-91 16: 53:.).?

P E A K A H A L Y 5 1 8

'K Cent, roid
channel

Ener gy
keV

FWHH
keV

Back8nd
co!Jnt 5

Hei Area
CO'Jl >ts

Error
/

Hucl ides

1C

3

5
6
7

149.04
153 e 5l3
476.63
"!89 95
675 69
703. 18

1020.48

8 1165.83
9 1217.84

10 1453.84ll 1561.20
12 1821.-48
13C 1937.51
34 2921.39
15 35?8.17

74.56
76.81

238.44
29 .12
338.02
351.76
510.46

583.15
609.1G
727.17
780.86
910.99
969.00

1460 '6
1763.95

0.9
0 '
1.0
1.3
0.9
1.3
] „2

1.3
1.6
0 ~ 9
1 e5
1 ~ 9
1.4
2.1
1.7

h4 JCJ 4I ~

208.
181

5l3 a

63.
34

'J

d ~

30
'3

10
'8.

16.
6.
0.

152.
225
379.
119

'8

'61.

34
'31

'18'
7 ~

8 .)

528
2 7

10.G
10 1

7.2
12.5
21 '
10.7
30.1

L0.5
11.5
38.0
45.4
13.4
26 '

19.2

PB-212
PB-214
AC-228
PB-'> l 4

TL-208,HA-22'HH-AD

TL-208
BI-214
B I-21.'?

AC-2?8
RU-105
K-40
BI-214

Error Quot,at,ion at, 1.00 sigma
Peak Confidence Level at, 95.0/

H!J1 t i p1 ebs proce55e>j.

Hultiplet, Analysis conver8ed normally





.<DC '."ook Ru .:ear P'ant Ser ies V5 'riCA: ( 8-)Ul -c31 16: ~'3: 32

-)>>ij".e. 41 ~ SOIL S><HPLE PROM
Data collected on 08-.>UL-91 at 16:18:00
Decayed to ". days, 22.3000 i>ours BEFORE the start oz COLLECT.

R A D I 0 H U C L I D E A ri A L Y S I S k E P O R 1

Nuclide

Heasured

Activity Concentration in uCi/GM
Decay

corrected Err or

f:-40 8.97E-06 +- 4.64E-07 8.97E-06 +- 4.64E-07

8.97E-06 +- 4.64E-07 8.97E-06 +- 4.64E-07

Error Quotation at, 1.00 Sigma

Be'ults saved in File SD1703



)4 'l
PLAi;8 HG" USFD IH AHQ.y8].$ '.

i., e[itr01 d
c ->aerie 1

Eraser"~y
V.e~)

Het Ares
COIJllt 5

F.r r!>r
/

6 ~t Ill IAe 5 / 5 e '

49.04
)3 53
16.63

589.95
675.69
703.18

1020.48
1165 F 83
1217.84
1453.84
'5G1.20
1821.48
1937.51
3528 F 17

0

74 '6
76.81

238.44
295 '2
338.02
351.76
510.46
583.15
609 '6
727.17
780.86
910 '9
969.00

17G3.95

152.

379.
119.
58.

161
'4.

131.
118.

2 7 ~

12
82%
42

'7

~,

10.6
10.1

7 ~

12 a b
21. 4
10.7
30.1
10.5
11.5
38.0
45.4
13.«
26.8
19.2

4.}BE+00
6. 03E ~00
1.00E+01
3.83E+00

.13E+00
G.OGE+00
1.80E+00
7.74E+00
7.26E+00
1.95E+00
'9.61E-01
7.23E+00
3 '1E~OO
4.15E+00



0 <„< f Q<0
P

i<< 'A A A <<< A <<< A A A A

6 A H H A

A A 6 )'~ A A A A;-'. A A A A i~ A A A 9 A -,',, A i:
<<<

7C

A
<<< A A A A

A H A L Y S I SSPECTRUH

CANBERRA SPECTRAH-AT U4.2

)r, A <<< A <<< A A A A <<«<< A c A A 6 <«<<«<< A A A A A A <<< A

DC Cook Nuclear Plant, Series 95 HCA. 08-JUL-91 16:13:40

h N A L Y S 1 S P A R A M E T E R S

HCA Uni t, Humber
Det,ec tor Nu«aber
Spectrum Si"e.
First, char<r<el x

Qr Jer of Smooth
Number of Backs
Peak Conf ider<ce
Multi piet Ser<si
Identif icat,ior<
Error Quot,ation

4096
or Sea
ir<8 Fu
round

Fac*o
tivity
Er<er py

1.00

ADC Unit, Humber. 2.0
Geometry H<Jmber,'42

/
/

channel s ..

rch: 0
r<ct, ion." 5
Channels.' or< each side of peak.
r. 95.0/

Wir<dow. +- 1. 00 keV.
s irma ur<cer t,a ir<t,y.

Mult ipiet Analysis Per for r<>ed.

Regular Out.put.
Analysis of Spect,rum saved in Disk File SD1701

sured by. J. BUND ICK
L,

< pie Descr iption. 417'O Il. SAHPLE FROM
Geomet,ry Descr iptior<. HARIHELLI SOLID
Sample Si "e: 2.1950E+03 GH

' Cor<version Factor. 1.0000E+00
S tar<dar d 8 i "e'1. 5000E+03 GH
Analysis Librar y file: AHL001

COLI.ECT star t ed on 08-JUL-91 at, 15: 38: 00

COI.LECT L ive T i r<>e.

Real Time.
Dead Time:

2000 ~ secor<ds
2000. seconds
00 F 00 /

Decayed to 2. days, 21.G333 hours BEFORE the start of COLLECT

Ener Sy Ca 1 ibr at ior< per formed 17-JAN-91
Efficiency Calibratior< performed 27-FEB-91



r



~~oovi

0;.'',,< Q e ~I Q
nuclear ™ 'nt Ser ies 95 HCA. 08-1UL-91 16: 1"': 40

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

Centroid
channel

Ener8y
keU

PMHN
keV

Back8nd
counts

Net Area.
counts

Error
Z

Nucl ides

6
7
8

]n
].1
1 '>

13
14C
15

'16

476
482
589
675
703

1165
1203
1218
1588
1720
1821
1937
2088
29
3 >4?
3528

~ 71
~ 1 9
~ 94
.81

~ 59
~ 40

gL

~ 83

.73
r

~ E3 44

.64
~ 49
F 05
.74

238.48
94 1 >~i

~95 12
338.07
Z)41 '4
583.03
601.94
609.37
794 '7
860.37
911.11
969.05

1044.'55
1460.82
1621.00
1764.24

1.1
1.1
1 ~ 1

0.8
1 ~ 1

1 ~ 7

1.3
0.7
1.5
]..9
1.7
1.7
~)
kJ ~

1.8
2.8

83 '
cP

65.
33.
45.
"> ">
44 k4 ~

15 a

16
'2.

]
15.
15.
] >

8.
2.
0.

336
''

> ~

73.
15ba
116

'7.

108 ..
AA 1 ~

17.
42

'8.

12.
461

'.

13

'.0
23-5
17.8
16 '
10.1
11 ~ 1.
40 ]

llew

1

38 '
21.1
2 "> „7
C'L ]
4.8

43.8
27.7

PB-212

PB-214
AC-228
PB-214
TL-208
SB-124
B I-214

AC-2 ">8

RU-105
BR-82,SB-124
K-40

>1 ~)

BI-214

Error Quotation at, 1. 00 si8ma
Peak Conf idence Level at 95.0Z

M

tumult,i

piet,s processed.

Nuit,iplet, Analysis conver8ed normally





f<C Cool. <Nuc lear,i'lant, Ser 's 99 jfG4.
A

08- J iL-91 16:13:4O

g >" e '17 SO IL SAH<'LE FROH
Dat,a col lee l;ed on 08- JUL-91 at 15: 38: 00
E<ecayed t o 2. days, 21.6333 hours BEFORE the

R A D 1 0 H U C L I BE, A N A L Y S I S

start oi COLLECT.

R E P 0 R T

Nuclide Activity
HpasUred

Cor<cer<tratior< in uCi/GH
Decay

Error corrected Error

40

Tot,al

7.01E-06 +- 3.84E-07

7.01E-06 +- 3.84E-07

7 '1E-06 +- 3 '4E-07
7.01E-06 +- 3.84E-07

Error Quot, at ion at, 1.00 Si8ma

Re ults saved in Pile SD1701





476.71
~82.19
89.94

675 F 81
703

1165
1203
1218
1588
1720
1821
1937
2088
3 I'J 4 +

35~8
0

~ 3 2
~ 59
.40

e) g
~ ~ J
.83

.73
~ 6 .>

~ 64
QI

.74

'-''::-."i ~ro='
nznriel

Hlier Sy
keV

238.48

295.12
338.07
351.84
583.03
601.94
609.37
794.67
860.37
911.11
969.05

1044 '5
1621.00
1'764.24

Net, r"-.r e.~
COUA't5

336
'5

'2

'3.

155m
116.

17.
108.

".) ]
17 ~

42 ~

38.

8 ~

13.

Error
Z

G.o
23.5
17.8
16.

'0.1

11.1
40.1
11.1
33.2
38.6
21.1
2 2 ~ 7
55 1

43.8
7 ~ 7

4 MIA'A 0 g/5e(

8.88E+00
1 ~ 47H>00
2.65E+00
2 65E~00
5.84H+00
6 89E+0<)
1.06E+OO
6-63E+00
1.61H+00
1.47E+00
3.69H+00

~ 52E+00
1.16E+00
1.19E+00
2.OOH+OO



A A zc )c A A A A A

GAHHASPECTRUH A H A L Y S I S

A A A A < A A A A A:ii A A A A A A A A A A A A A A A A A

BERTHA SPECTPAH-AT V4.2

A

A

A A

DC Cook Nuclear Plant Ser ies 95 HCA. 08-.'IlJL-91 15: 31: 03

A H A L Y S I S P A R A H E T E R S

HCA Una. t Number ". 2
Bet,ect,or Number ".2
Spectrum Si"e: 4096
P ir st charirie1 for Sea
Order of Smoothing Fu
HumL- er of Backer ourid
Peak Conf iderice Pacto
Hul t,iplet, Serisit,ivity
Identification Energy
Error Ouotat,iori. 1.00

/ ADC Uriit, Number". 2.0
/ Geomet,ry Number. 242

chanrie 1 s.
rch: 0
rictian. 5
Chanriels. 4 on each side of peak.
r .'5.0/

Window. +- 1.00 keV.
si Sma ulicer t aint y.

iHult,ipiet Arialysis Per farmed.

Re8u1ar Gut,put.
Arialysis of. Spectrum saved iri Disk Pile SD1699'sul ed by J. BUND ICK

.iple Descript.iori. $ 18 SOIL SAHPLE PROH
Geometry Descriptior<. HARIHELLI SOLID
Sample 5 i"=e: 2. 2400E+03 GH / Conversiori Pactar. 1.0000E+00
St,aridard Si".e: 1.5000E+03 GH
Arialysis Library fi le. ANI.OO:i.

COLLECT started on 08-JUL-91 at, 14:56:00

COI.LECT Live Time.
Real Time.
Dead Time.

2000
'econds'000.

secorids
00.00 /

Decayed to . 2. days, 20.9333 hours BEPORE the start, of COLLECT

Erier8y CaliL<ratiori performed 17-JAN-91
Efficiericy Calibration performed 27-PEB-9l





5)a,isllv i)er ' > 3d

P E A kl

i1CA.

A N A L Y S I S

U

08-ulJL-91 15: 3':

0',

2C
3f

~ J

6
7
8
9C

10Il
CI

'J 3

Centroid
channel

14).03
153.53
476.72
482.49
589 5
Gi .3
703.20

1165.87
1217.97
1821.54
1995.14
2921.49
3529.68

2r.erqy
keV

74.56
76.81

23S.49
241.38

9?
338.0

':.51.77
:i83. 17
609.22
911.02
9'37. 8 1

1460.81
1764 '0

0 '
0.9
0 '
0 '
1.1

0.9
1.4
1 ~ 4 ~

1.8
1.3
0.8

0
1.6

BackSnd
counts

193.
184.
87.
76.
56

'3.

38
'?6.

3 2 s

1 h ~

6.
16.

0 ~

Bet Area
counts

127.
167.
288.

49
'9.

79.
178.
112

'0.

GG.
8 ~

4i9.
19

'rr
or

18.9
16.2
9.1.

22 '
17.5

16.3
*9, 1

11 '
15.4
14.6
60.3

4.8
9

Huclides

PB-212

PB-214
AC-228

PB-214
TL-20H
B1-214
AC-228

k'. -40
B I-214

E.-ror Quotation at 1.00 si„-ma
Peak Cc'nf idence Leve 1 at 95. 0/

2 Multiplets processed.

C — Hultiplet Analysis converSed normally
Hultiplet Analysis Terminated because of no CHI-SQ improvement,





''C Cook Nuclear i'lant Sex ies 55
'jlCA'ar>ale."

")18 SOIL SAMPLE EROH
Data collected on 08-JUL-91 '4:.>6:00
E<ecayed to 2. days, 20.9333 hours BEE'ORE

68 "3U" '-91 15 31 03
s j

the start of COLLECT.

k A 9 I O H U C L I 9 E A N A L Y S I S R E P 0 R T

Nuclide Activity
Heasured

Concentration in uCi/GH
Aecay

Error corrected Error

g-c/0

Total

7.13E-06 +- 3.90E-07 7.13E-QG +- 3.90E-07
I

7.13E-QG +- 3.90E-07 7.13E-06 +- 3.90E-Q7

Ex ror Quotation at 1.00 Si9ma

Results s-ved in Pile SEl1699



.""EAKS r~C: USEil IH AHAQYSQB I Q Q

:,en vrI' d
channel

Enersy
keV

Net, Area
coiJnt,5

Hrror
Z

6amr'its/sec

675
703

1165
1217
1821
1995
3529

0

.03
~ 53
~ 7 aa

.49

.54
~ 73
~ 20
F 87
.97
.54
.14
.68

74.56
76.81

238 '9
241.38
.f94 9%

338.03
351.77
583 F 17
609.22
911.02
997.81

1764.70

127.
167.
288.

49.
79.
79.

178
'12.

80
'6.

8.
19.

lsd'

16.2
9 '

2' 6
17.5
16.3
9.1

11.5
15.4
14.6
60.3
22 '

3.50H+00
4.48E+00
7.60E+00
1.30E+00
2.55E+00
2.87E+00
6.6'9E+00
6.63E+00
4.95E+00
5.86E+00
7.40E-Ql
2.92E+OQ
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G A iR H A S P E C T R U N A H A L Y S l S A
A

)c A A ~'c A )I; I A A A A * * A A A A A )c A iic A A A 6 A Ec )c A )c

CAHBERRA SPECTFAH-AT U4.2

DC Cook Huclear Plant Series 95 HCA. 08-JUL-91 19:33:03

A H A L Y S I S P A R A H E T E R S

NCA Unit Humber. 2 I ADC Uriit Humber . 1. 0
I)et ector Humber .' / Geometry Humber: 142
Spect,rum Si.".e. 4096 channels.
Fir st chaririel for Search: 0
Order of Smoothing E nction. 5
Humber of Background Chanriel s .'4 on each side of peak.
Peak Conf idence Factor: 95.0R
Mul t iplet Serisitivi ty: 3
Xderitification Eriergy Miridow.'- 1.00 keV.
F or Quotation. 1.00 sigma uncertainty.

ciplet Analysis Performed.

Regular Output.
Aria lysis of Spec t rum saved iri Di sk 2 i 1 e SD3.708
Heasured by.'J.3. RAHBO



,Sample 53.,e.'. ~ '0 ii' 03 Git
i an .jar d 8 i "',e „ I 5000E+03 8$

Ana).'ysis ". ibrary flie. ANLOOl

l 5x'>v'0r s~d(r "i ~ 'ct o's' "'vQQ !+4'0

CGLLECT start,ed on 08-JUL-91 ar, 18:36".00

LECT Live Time.
Real

Time.'ead

Time.

2000. seconds
20QO. seconds
QO.OO /

Decayed to days, 0.6000 hours BEFORE the st,art, of COLLECT

Ener 8y Cal ibration per formed 03-JUL-91
Eff iciency Calibra tion per formed 26-EEB-91

DC Cook Nuclear Plant, Series 95 HCA.

Y E A K A H A L Y 5 I S

08-JUL"91 19:33:03

PK Cent, roid
channel

Ener8y FWHH Backgnd Net Area Error
keV keV counts counts

Hucl ides

1

CA

3

5

6
7
8
9

10
11

477 '8
590.25
676 '9
704.01

1021.21

1166.14
1218.44
1454.67
1822.69
2921 F 86
3529.3G

238.
295.
338.
3 54'
510

'8
1.6

29 1.0
38 1.2
20 1.7
86 1 ~ 2

583.35 F 1
609.50 1.8
727.65 0 '
911 '7 1 ~ 7

1461.15 2.1
1764 '4 4 '

134
'5

~

40.
AJ 3 ~

25 ~

.) 0
lb e

19.
7 ~

4 ~

241
'7.

38.
115.

34
'9.

108.
19.
54.

455
'1

'.4
15.6
32.0
12.3
26.3

15.9
11 '
36.7
18 '
4.8

41.7

PB-~l"
PB-214
AC-228
PB-214
TL-208)HA-22)
ANN-RD
TL-208
B I-"14
B I-212
AC-228
K-40
B 1-214

Error Quotation af, 1.00 sigma
P)' Confidence Level at 95.0Z



C'ook Nuclear Plant Ser ies 95 HCA. 08-JUL-91 19."33:03

Sample: 419 SOIL SAHPLE
Data collected on 08-JUL-91 at 18:36:00
Decayed to 3. days, O.GOOO hours BEFORE the start of COLLECT.

I

R A D I 0 N U C L I D E * N A L Y S I S R E P 0 R T

Hu elide Activity Concentration in uCilGH
Decay

'Heasured Error correct ed Error

V.-40

Total

7.98E-OG +- 4.38E-07

7.98E-OG +- 4 '8E-07
7.98E-06 +- 4.38E-07

7.'98E-06 +- 4.38E-07

Error Quotation at 1.00 Sigma

Results saved in File SD1708



I



PEA)'S HOT USED IH AHALYSIS

Cer<troid
chanrie 1

Eraser gy
keU

Het Area
courits

Error Gammas/sec
/

~ 477
590
676
704

1021
1166
1218
1454
1822
3529

0

~ 28

.39

.01
~ FJ 1

.14
~ 44
.67
.69
~ 36

238. 78
95 .9

338. 38
3g g r)P

510.86
583 ~ 35
609. 50
7 7 65
911.67

1764.74

241
'7.

38
'15.

34.
69.

108.
19.
54.

llew

9 '
15 F 6
3 aa ~ 0
12. 3
26 '
15 '
11.5
36.7
18.6
41.7

6.97E+00
3.46E+00
1.52E+00
4.79E+00
1.96E+00
4.50E+00
7.31E+00
1 ~ 54E+00
5.23E+00
1.92E+00
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L,ANBERRA SPECTKAH-AT V4.2

DC Cook Huclear Plant Series 95 HCA. 08-JUL-91 ll:23:50

A H A L Y S I S P A R A H E T E R S

HCA Unit Humber. 2 / ADC Unit
Humber.'et,ect,orHumber. 1 / Geomet,ry Number.

Spectrum Si"e: 4096 channels.
P irst char<ne1 for Search: 0
Or der of Smoothir<p Eunct,ior<. 5
Number of Backprour<d Channels. 4 on each side of peak.
Peak Conf idence Pact, or: 95.0%
Hul t,i piet, Sensi t ivity: 3
Ider<t ificat i or< Energy Window '. +- 1. 00 keV.
Fr r or Quota t i or> '. 1 . 00 s iSma ur<cer ta ir<ty.

Hultiplet Analysis Per farmed.

Regular Output.
Analysis of Spectrum saved in Disk Pile SD1676

asured by. 3. BUHD ICY

nple Descript,ion: 4:20 SOIL SAHPLE PROM
Geometry Descriptior<: HARIHELLI SOLID
Sample Si".e. 1. 9600E+03 GH / Conversior< Eactor ~ 1.0000E+00
St,ar>dard Si".e'. 1.5000E+03 GH
Analysis Library file. AHL001

COLLECT start,ed or> 08-JUL-91 at 10:48:00

COLLECT Live Time:
Real Time'.

»Dead Time

2000. secor<ds
2000. seconds
00 F 00 /

Decayed to 2 ~ days, 16 F 8000 hours BEPORE the start of COLLECT

Er<er8y Cal ibratior< per formed 03-JUL-91
Eff icier<cy Calibration per formed 26-EEB-91





:: C C o hk H< u <. 1 e a r
ql

5,i

Plant Ser ies 95 AC A . 08-JUL-91 ll".23:50

P E A K. A H A L Y S 1 S

r<
a ~

4
I

6C
7

8
9

10
11

476
590
676
703
9J)3
952

1021

.94

.23

.76

.87
8P)

.06
~ 95

1165
1218
1822
1937
2170
2921

.98
~ 16
.33
.23
F 43
.41

Cer< t roid
channe 1

'I

238
+9L
338
35m
462
476
511

~ 61
~ 28
~ 57
~ 13
~ 19

7
~ ~t
~ A@3

583
609
911
968

1085
1460

~ 27
~ 37
~ 49
.94
.54
.93

Energy
keV

1

0
0
1

1

1

3

.9

.8
~ 5
.3
.1
~ kJ

1
1

1

1

0

.5
~ 9
.0
.9
~ 1

FWHN
keV

B =- c k g r< d
counts

101 ~

C'1.

33.
16.
10.
18.

15.
17

'9.

1 AJ ~

11.

Het Area
co<Jn'Gs

198.
58.
38.

134.
.) ')L~ H ~

18
'8

'8.

88.
54.

3»
13.

435

'rror9.9
22 '
32 '
10 '
33.4
35.1
19.1

14.6
12.6
18 '
31 '
47 '
4.9

Huclides

.PB-212
PB-214
AC — ..R
PB-214
CS-'13(3

TL-208,HA-22,j
AHH-r<D
TL-208
B I-214
AC-228
RU-105

K-40

Error Quotation at, 1.00 sigma
Peak Conf idence Leve 1 at '95. 0/

1 Hultiplets processed.

f'uit,ipiet Analysis cor<ver ged norma 1 ly
H<Jltipiet Analysis Terminated because oi'o CHI-SG improvement





, Dl:, Coo~, ~~ ~cl ar Pl:. n'er ies ")ZJHCA .'." <~ ~) <3 QCG) JUL-')pl 1':23:50

Sam'nle.' '0 SO IL SAR."LE FRGH
Da'ta col I ected on OG-JUL ~i 1 at 10 48: 00
Decayed t,o '. days, 16.8000 hours BEFORE the start, oi'OLLECT.

R A D I 0 N U C L I D E (A i9 A L Y S I S R F. P 0 R T

nuclide Act,iviiy Concentration in uCi/GH
Decay

Heasured Er ror correct,ed . Error

Il-40 8.21E-06 +- 4.56E-07 8.21E-06 +- 4.56E-O'/

Tot,al 8.21E-06 +- 4.56E-07 8.21E-06 +- 4.56E-07

Error Quotat,ion at, 1.00 Sigma

Results saved in File SD1676





(;er<t,r a i i
c<<aAI <el

'<~r8$
keV

Net, Area
C 0 <J il '4 S

Error
/

Ga<A<i'<as/sec

923
952

10~1
1165
1218

1937
2170

0

89
.06
. '95
.98
bio
.33

.43

476.94
90.2'6.76

703.87

238.61
295.28
338.57
352.13
4G2.19
476 '7
511r~3
583 '7
609.37
911.49
968 '4

1085.54

198.
58

'8

'34.

18.
48.
68.
88

'4.

3 ~

13

'.9
.)'7 3
32.1
10.6
33.4
35.1
19.1
14.6
12.6
18 '
31.9
47.5

1

5
1

9
P)
A4

5

1

.73E+00
~ 08E+00
.53E+00
.57E+00
.16E+00
~ 68E-01
.77E+00

4 4+00
.95E+00
.23E+00
.32E+00
.45E+00
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