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Duratek Inc. @ @ 4
Survey Package Worksheet for Elevator Equipment Room and Elevator Shaft
Georgia Institute of Technology Research Reactor

: Package Identification No.: 14 Prepared by: John McGehee/Paul Jones

Location: Yard Open Land Areas Date prepared: 06/29/2001

Area Classification: Unaffected Open Land Areas

Unaffected Open Land Areas of the Reactor Facility Yard. The Open Land Areas of the Reactor Facility Yard
border the south and east sides of the reactor containment building and the paved yard as depicted in the attached
drawing Survey Package E14, Yard Unaffected Open Land Areas. The unaffected yard area includes open land
areas for this survey package. The unaffected open land area occupies approximately 908 square meters of area.
The soil open land areas were not used for storage of radioactive material.

No decontamination was required on the Unaffected Reactor Facility Yard surfaces.

1)
2)

3)
4)

Use only the Package ID, L2, and L8 codes when labeling samples for analysis.

Use all location codes provided below when taking exposure rate measurement readings.

Mark the survey measurement locations with a survey flag as shown on the attached drawing(s).
Perform a gamma scan of 9 m” around each survey measurement location to identify areas of elevated
activity.

Obtain 1 exposure rate measurement at 1 meter above the surface at each survey measurement location.
Obtain a 0-6” depth soil sample for gamma spectrum analysis.

~—package 14_unaffected yard_changed cover page from originalPage Tof3



Survey P4 2: E14 continued

PRSI

Source check meters to Cs-137 for gamma scans and exposure rate measurements.

Use Nal(T1) detector model number 44-2 for surveys.
The exposure rate measurements should be taken in the center of each 9 m? scanned area.

During scanning the detector is to be kept approximately 6” to the surface as possible and moved across the surface at a slow speed (scan speed shall not
exceed one probe width per sec). The scan should be performed using the audible output and using headphones whenever necessary.

Location Code General 9 m? Direct Beta 1 meter Soil Samples LS Smear
Description Gamma Gamma for Gamma
Scan Spec
L1 L2 L6 L7 L8

E1400 01L01 BOO16 NA 1tru30 | Soil Open | (30) (30) GO ., NA
. Hol |BET4
Land Areas é"”ﬂ" 0! SRTHol 3 ¥
—
~——
\\ L -%' 2
\\M‘“_ _
package 14 _unaffected yard Page 2 of 3
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Package 14
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| Package 14
Open Land Areas of the Reactor Yard Soil
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Georgia Institute of Technology

Open Land Areas of the Reactor Yard Soil Samples

Gamma Spectroscopy Results

SAMPLE 1
RADIIONUCLIDE Cs 134 [Cs-137 Co-60 Eu-152 |[Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND ND ND ND ND ND | ND
ST0% GL  YorN N N N N N N N
SAMPLE 2

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 |[Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 33116B-1 ND ND ND ND ND
>10%GL YorN N N N N N N N
SAMPLE 3

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 |Mn-34 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND ND ND ND ND ND ND
ST0% GL  YorN N N N N N N N
SAMPLE 4

RADIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (peilg) ND | 2.1931E-1 | 3.16476-1 | ND ND ND ND
>10% GL  YorN N N N N N N N
SAMPLE 5

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 |Mn-34 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND ND ND ND ND ND ND
>10%GL Y orN N N N N N N N
SAMPLE 6

RADIIONUCLIDE Cs-134 [Cs-137 Co-60 Bu-152 |Min-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND ND ND ND ND ND ND
ST0% GL Y orN N N N N N N N
SAMPLE 7

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 2.8515E-1 ND ND ND ND ND
>10% GL YorN N N N N N N N
SAMPLE 8

RADIIONUCLIDE Cs-134 [Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND ND ND ND | Z3105E-1 | ND ND
>10% GL YorN N W N N N N N
SAMPLE 9

RADIIONUCLIDE Cs-134 [Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 5.5901B-1 ND ND | 23879E1 | ND ND
>10%GL  YorN i N N N N N N
SAMPLE 9

RADIIONUCLIDE Cs-134 [Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 6.6839E-1 ND ND D ND ND
>10%GL  YorN N N N N N N N
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SAMPLE 10 ‘
RADIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND ND ND ND ND ND ND
>10%GL  YorN N N N N N N N
SAMPLE 11

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 5.1477E-1 ND ND | 2.8940B-1 ND ND
>10% GL YorN N N N N N N N
SAMPLE 12

RADIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 [Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND D ND ND ND ND ND
>10%GL YorN N N N N N N N
SAMPLE 13

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Euw-152 |Mn-54 Ag-110m [Zn-65
CONCENTRATION (pci/g) ND | 51321E-1 ND ND ND ND ND
>I0%GL  YorN N N N N N N N
SAMPLE 14

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 |Mn-34 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 53419E-1 ND ND ND ND ND
>10%GL YorN N N N N N N N
SAMPLE 15

RADIONUCLIDE Cs-134 [Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 6.42408-1 ND ND ND ND ND
ST0%GL  YorN N N N N N N N
SAMPLE 16

RADIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 [Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 4.1563E-1 ND ND | 2.5035E-1 ND ND
>ST0% GL  YorN N N N N N N N
SAMPLE 17 .

RADIONUCLIDE Cs-134 [Cs-137 Co-60 Bu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 3.3850E-1 ND ND | 20613E-1 | ND D
>10%GL  YorN N N N N N N N
SAMPLE 17 QC

RADIIONUCLIDE Cs-134 [Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND ND D ND ND ND ND
>10%GL YorN N N N N N N N
SAMPLE 18

RADIONUCLIDE Cs-134 [Cs-137 Co-60 Bu-152 [Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 41211E-1 ND ND ND ND ND
S10%GL YorN N N N N N N N
SAMPLE 10

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 3.4755E-1 ND ND ND ND ND
>10%GL YorN N N N N N N N
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SAMPLE 20
RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 [Mn-34 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 7.8097E-1 ND ND ND ND ND
ST0% GL YorN N N N N N N N
SAMPLE 21

RADIONUCLIDE Cs-134 [Cs-137 Co-60 Eu-152 [Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 5367E-1 ND ND ND ND ND
S10%GL YorN N N N N N N N
SAMPLE 22

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 3.6222E-1 ND ND ND ND ND
>10% GL YorN N N N N N N N
SAMPLE 23

RADIONUCLIDE Cs-134 [Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 5.5403B-1 ND ND ND ND ND
ST0% GL  YorN N N N N N N N
SAMPLE 24

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND ND ND ND ND ND ND
>10%GL YorN N N N N N N N
SAMPLE 25

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Bu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pci/g) ND | 3.8700E-1 ND ND ND ND ND
S10% GL YorN N N N N N N N
SAMPLE 26

RADIONUCLIDE Cs-134 [Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 3.9772E-1 ND ND ND "D ND
ST0%GL  YorN N & N N i N N
SAMPLE 77

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 [Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 4.3390E-1 ND ND ND ND ND
>10% GL YorN N N N N N N N
SAMPLE 28

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 [Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 3.8199E-1 ND D ND ND ND
ST0%GL  YorN N N N N N N N
SAMPLE 29

RADIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND T43E-1 25761 ND ND ND ND
ST0% GL YorN N N N N N N N
SAMPLE 30

RADIIONUCLIDE Cs-134 |Cs-137 Co-60 Eu-152 |Mn-54 Ag-110m |Zn-65
CONCENTRATION (pei/g) ND | 2.6984E-1 ND ND ND ND ND
>T0% GL  YorN N N N N N N N
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EGEG ORTEC G V - I ( 63) WAN32 1I4W02.88 19-JUL-2001 07:02:32 Page 1
IT Lab @ Georgia Tech Research Spectrum name: 00010403.Anl

1ple description
E1400 #1¥
SN#245

~—

Spectrum Filename: C:\User\00010403.2Anl

Acquisition information

Start time 19-Jul-2001 06:52:31
Live time 599‘/
Real time 600
Dead time .10%
Detector/Geometry IDs ] 1 & o 7
Detector system
MCB 1
Calibration
Filename: fscal.Clb Va

Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALTBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
" Quadratic -.467E-07 keV/channel”2
Library Files P
Main analysis library: GT_RX.Lib
Library Match Width: 1.500 .~
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity:. 3
Sample Size: 418.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 4.1800E+02)

= 2.3923E-03

Detection limit method:
MDA - EG&G ORTEC method .. }
Additiocnal random error: - 1.0000000E+00 :w:uw

Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00
i__rections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



o™

.Absorption (Internal)

Geometry correction
Random summing

NO
NO
NO
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EG&G ORTEC G V - I ( 63) WAN32 1I4W02.88 19-JUL-2001 07:02:32 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010403.An1l

2rgy calibration normalized difference: 1.0000
. unknown peaks passed sensitivity test.

LR SRR X LR X XL X XX I D E N T I F I E D P E A K S U M M A R Y LR R AR R X X R R E R
NUCLIDE PEAK CENTROID BACKGROUND NET AREA  INTENSITY UNCERT FWHM
_ CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV

e i e B e e e i i e e e e T T A i e St [ I AT S P T ST I
EU-155 215.56 53.81 13. 34. .057 81.30 .328s
EU-155 345.94 86.45 7. .011  128.29 .791D
CD-109 352.29 88.04 1. .002 620.10 .793D
EU-155 423.50 105.87 4. .007 100.00 .501s
EU-152 487.05 121.78 5. .008 169.33 .825D
EU-154 492.33 123.10 7. .011  148.57 .826D
CO-57 543.76  135.98 17. .028 48.51 .751s
FE-59 570.00  142.55 1. .002  200.00 .125s
FE-59 767.20  191.91 10. .017 63.25 .375s
EU-152 977.97  244.67 1. .002 293.67 .940D
EU-154 991.43  248.04 7. . .012 110.12 .943D
EU-152  1386.33  346.88 10. .017 63.25 .250s
EU-152  1466.25 366.88 10. .017 63.25 .313s
EU-152  1633.25 408.67 12. .020 57.74 .375s
R17-152  1784.00  446.39 13. .022 55.47 .6268
{ 85 2053.00 513.70 .000 .00 .000s
EU-154 2363.00 591.26 .000 .00 .000s
CS-137  2644.43 661.66 . 032 45.88 1.188

'_I

.003 210.48 .326D
.004 232.97 1.329D

EU-152 2752.23 688.63
EU-154 2767.70 692.50

EU-154 2892.00 723.59 .002 200.00 .250s
EU-154 3025.00 756.86 .005. 115.47 .250s
EU-152 3112.00 778.62 .002 200.00 .250s
MN-54 3334.33 834.22 .005 115.47 .375s
EU-152 3458.00 865.15 .007 100.00 .250s
EU-154 3493.00 873.90 .005 115.47 .250s
EU-152 3841.00 960.92 .010 81.65 .250s
EU-154 3976.00 994 .67 .005  115.47 .250s
EU-154 4013.33 1004.01 .007 100.00 .375s

EU-152 4340.50 1085.80
EU-152 4356.58 1089.82
FE-59 4393.00 1098.92

.001  477.74  1.633D
.003  276.17 1.636D
.000 .00 .000s

OOOOOOOO[\JOOL\)}—‘OOOOOOOOOWl-‘OOOOOOOU'I!—‘OOO\OU’IOO\U‘I

'_l
OO[\)I—‘NHHWNHONHD&WO\W@WHWI—‘[\),N\OOO

EU-152 4445.58 1112.07 .002 176.72 1.653D
ZN-65 4459.39 1115.52 .004 211.96 1.655D
CO-60 4685.00 1171.92 .005 115.47 .250s
EU-152 4847.00 1212.41 .002 200.00 .250s
EU-154 5095.00 1274.39 .002 200.00 .250s8

59 5162.00 1291.14 .003 141.42 .250s
..__-152 5194.00 1299.13 .0027  200.00 .250s
CO-60 5327.00 1332.37 .003 141.42 .250s
EU-154 5587.00 1397.34 .000 .00 .000s
EU-152 5628.00 1407.59 .000 .00 .000s



EGeG ORTEC G V - I ( 63) WAN32 1I4W02.88 19-JUL-2001 07:02:32 Page 3
IT Lab @ Georgia Tech Research Spectrum name: 00010403.Anl

2lide Channel Energy Background Net area Cnts/sec  Uncert FWHM

- s—-154 6386.00 1596.96 0. 0. .000 .00 .000s

s Peak fails shape tests.

D Peak area deconvoluted.

Fhkkk SUMMARY OF LIBRARY PEAK USAGE %ok ok ok
- NUCLIDE - AVERAGE = -=----c-emeo- PEAK ~----=-----o-—
NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE

microCi kev microCi microCi COMMENTS

L S e e e i e e e e e e e T R e e e R e e T ok ek Tk it Lt SRR I S (Y

MN-54 0.0000E+00 834.81 0.000E+00 % 7.416E-05
FE-59 0.0000E+00 1099.22 0.000E+00 ? 1.365E-04
1291.56 0.000E+00 % 2.324E-04
192.34 0.000E+00 % 9.573E-04
142.65 0.000E+00 % 1.785E-03
CO-57 0.0000E+00 136.43 0.000E+00 % 2.817E-04
CO-60 0.0000E+00 1332.51 0.000E+00 % 1.031E-04
1173.23 0.000E+00 % 9.776E-05
K¥<85 0.0000E+00 513.99 0.000E+00 ? 9.566E-05
ZN-65 0.0000E+00 1115.52 0.000E+00 % 2.00%E-04
8.13 0.000E+00 = 0.000E+0O0
CD-109 0.0000E+00 88.04 0.000E+00 % 5.703E-04
25.50 0.000E+00 = 0.000E+00
CS-137 0.0000E+00 661.62 0.000E+00 % 1.107E-04
32.19 0.000E+00 = 0.000E+00"
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+00 = 0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 8.549E;05‘
688.63 0.000E+00 % 7.576E-03
367.71 0.000E+00 % 5.587E-03
344.30 0.000E+00 & 1.677E-04
1408.08 0.000E+00 ? 4.464E-04
964.00 0.000E+00 & 6.445E-04
1112.07 0.000E+00 % 6.272E-04
778.90 0.000E+00 % 4.833E-04
1085.80 0.000E+00 % 8.464E-04
— 244.67 0.000CE+00 % 3.410E-04
867.39 0.000E+00 & 1.915E-~03
444 .00 O & 2

.000E+00

.116E-03



EG&G ORTEC G V -~ I ( 63) WAN32 I4W02.88‘
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9-JUL-2001 07:02:32 Page 4

IT Lab @ Georgia Tech Research Spectrum name: 00010403.Anl

2lide Ave activity Energy Activity

— 411.09 0.000E+00
1089.82 0.000E+00
1299.19 0.000E+00
1212.89 0.000E+00
EU-154 0.0000E+00 123.10 0.000E+00
1274.80 0.000E+00
723.30 0.000E+00
1004.80 0.000E+00
873.20 0.000E+00
996.30 0.000E+00
248.04 0.000E+0O0
591.70 0.000E+00
756.70 0.000E+00
1597.30 0.000CE+00
692.50 0.000E+00
1397.80 0.000E+00
EU-155 0.0000E+00 86.45 0.000E+00

105.31 0.000E+00
60.01 0.000E+00

e o o0 @

o o

o

o® o\ oP o

o® D o0

=)

o\®

o\

&

Code Peak MDA Comments
2.432E-03

.590E-03

.573E-03

.208E-03

a0 »

.055E-05
.636E-04
.001E-04
.115E-04
.804E-04
.990E-04
.575E-04
.015E-03
.670E-03
.211E-03
.204E-03
.881E-03

Nk AR RPLUTJIO0O00 WD

7.523E-05
9.167E-05
3.673E-03

( - This peak used in the nuclide activity average.

"~ - Peak is too wide, but only one peak in
! - Peak is part of a multiplet and this area went

negative during deconvolution.
- Peak is too narrow.

library.

- Peak is too wide at FW25M, but ok at FWHM

D
@
% - Peak fails sensitivity test.
$

- Peak identified, but first peak of this nuclide

failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range
- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for p081t1ve 1dent1f1catlon

P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation
Fission Product

- Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

102 H M-
)

\A’I

Peak Codes:
G - Gamma Ray
X - X-Ray
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ik ik

SAMPLE

® - Positron Decay
-8 - Single-Escape

D - Double-Escape

K - Key Line

A - Not in Average
Fohk ko k SUMMARY OF NUCLIDES

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g - uCi/g

e i e et e e Lt s e S S e e e e e A R e D i A . Tk ek (it St e IR I IS
MN-54 < 1.7743E-07 0.000E+00 0.000E+00
FE-59 < 3.2665E-07 0.000E+00 0.000E+00
CO-57 < 6.7397E-07 0.000E+00 0.000E+00
CO-60 < 2.4662E-07 0.000E+00 0.000E+00
Kr-85 < 2.2884E-07 0.000E+00 0.000E+00
ZN-65 < 4 .8073E-07 0.000E+00 0.000E+00
CD-109 <« 1.3643E-06 0.000E+00 0.000E+00
CS-137 « 2.6477E-07 0.000E+00 0.000E+00
EU-152 <« 2.0451E-07 0.000E+00 0.000E+0Q0
F1T1-154 <« 1.6879E-07 0.000E+00 0.000E+00
' 155 « 1.7998E-07 0.000E+00 0.000E+00
R e T T SUMMARY
TOTAL ACTIVITY 49.9 to 2000.0 keV) 0.0000000E+00

Analyzed by: (i:jLQLé14/\,///’

Reviewed by:

Laboratory:

7/1‘?/@7

IT Lab @ Georgia Tech Research Reactor

OPERATOR
/ﬂ//@% 5’/7/5/'
Supervifor /7

ucCi/g
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IT Lab @ Georgia Tech Research Spectrum name: 00010404.Anl

wple description
E1400 #2 .~ SN#246

Spectrum Filename: C:\User\00010404.An1

Acquisition information

Start time 19-Jul-2001 07:17:45
Live time 599

Real time 600

Dead time .14%
Detector/Geometry IDs 1 & 0 -

Detector system
MCB 1

Calibration
Filename: fscal.Clb T
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14

CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

_ Zero offset -.165 keV; G@Gain .250 keV/channel
" Quadratic -.467E-07 keV/channel”2
Library Files
Main analysis library: GT RX.Lib 4
Library Match Width: 1.500 _
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000% :
Peak search sensitivity: 3
Sample Size: 358.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* - 3.5800E+02)

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

-_~rections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

2.7933E-03



Absorption (Internal) NO
Geometry correction NO @21
Random summing NO



EG&G ORTEC G V - I ( 63) WAN32 1I4W02.88 19-JUL-2001 07:27:47 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010404.Anl

2rgy calibration normalized difference: 1.0000
hkddhkddkrhhdd UNTITDE NTTIF I ED PEAK S UMMAR Y *%kkdkddkhdhhk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
i T e e e i e e e e e e e e D e e e e e e e s et L R L LR R
251.88 62.90 31. 117. .185 33.45 .605 PA-234 sM”~
299.90 74 .92 68. 103. .172 30.07 .780 PB-214 D
310.23 77.51 58. 143. .238 22.61 .782 PB-214 D
955.24 238.98 0. 316. . 527 11.25 .763 PB-212 .
1179.86 295,20 0. 97. .162 20.31 .657 PB-214 s
2330.70 583.18 0. 91. .152 20.97 .902 TL-208 sM

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

kkxkkkkkk%k%k*¥%%* I DENT I F I ED PEAK S UMMATRY *%xkkdkhhkhhkhhs

NUCLIDE PEAK CENTROID BACKGROUND NET AREA  INTENSITY  UNCERT FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % kev

el sl sl shals it el B S i s it s S S e e e ke e S e e e e e e e e A T s s St
. 155 236.78 59.12 37. 27. . 045 100.61 .265s
kU-155 345.94 86.45 66. 13. .021 188.18 .791D
CD-109 352.29 88.04 76. 19. . .032 135.99 .793D
EU-155 421.64 105.40 24 . 16. .027 .~ 125.89 .377s
EU-152 487.05 121.78 15. 20. .033 72.84 .825D
EU-154 492.33 123.10 33. 9. .015 . 195.40. . - .826D
CO-57 542 .37 135.63 18. ‘ 20. ©.033 - 95,92 .286s
FE-59 577.54 144 .43 56. 59. .098 93.19 .391s
FE-59 771.71 193.04 8. 52. .087 46.79 .653s
EU-152 977.97 244 .67 7. 0. .000 .00 .940
EU-154 992.40 248.28 0. 39. . .065 32.03 .553s
EU-152 1370.76 342.98 4, 24. .039 58.96 .355s
EU-152 1445.77 361.75 5. 26. .043 61.30 .289s
EU-152 1648.32 412.44 3. 14. .023 ... 80.60 .518s
EU-152 1773.33 443.72 1. 0. .001 - 221.11 .197s
Kr-85 2044 .16 511.49 0. 88. .147 21.32 .407s
EU-154 2364.00 591.51 0. 8. .013 70.71 .250s
CS-137 2623.09 656.33 0. 49. . 082 28.57 .375s
EU-152 2748.86 687.79 0. 7. . .012 75.59 .438s
EU-154 2767.70 692.50 1. 0. .000 .00 1.329
EU-154 2880.00 720.59 0. 19. .032 45,88 .250s
EU-154 3004.33 751.69 0. 21. .035 = 43.64 .375s
T 152 3096.00 774.61 0. 11. .018 60.30 .250s
—-54 3339.30 835.46 0. 10. .017 63.25 .375s
EU-152 3472.80 868.85 0. 8. .013 70.71 .500s
EU-154 3491.50 873.52 0. 5. .008 89.44 .500s
EU-152 3856.33 964 .75 0. 43, . .072 30.50 .292s



EG&G ORTEC G V - T (
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63) WAN32

rlide Channel Energy
= -154 3972.80 ©93.87
EU-154 4018.00 1005.17
EU-152 4340.50 1085.80
EU-152 4356.58 1089.82
FE-59 4381.00 1095.92
EU-152 4445.58 1112.07
ZN-65 4459.39 1115.52
CO-60 4672.50 1168.79
EU-152 4850.00 1213.16
EU-154 50988.25 1275.20
FE-59 5167.00 1292.39
EU-152 5194 .00 1299.13
CO-60 5324.33 1331.70
EU-154 5587.00 1397.34
EU-152 5625.00 1406.84
EU-154 6386.00 1596.96

I4W02.88

19-JUL-2001 07:27:47 Page

Background Net area Cnts/sec
0.

s Peak fails shape tests.
D Peak area deconvoluted.

*hkkkk

- *TJCLIDE -

S

MN-54

FE-59

CO-57

C0C-60

Kr-85

ZN-65

CD-109

SUMMARY

AVERAGE

CODE ACTIVITY
microCi
Bk e e o e R e e e B e ki ek ik i s T e e e e T e R e  k

0.

O000E+00

.0000E+00

.0000E+00

.0000E+00

.3684E-04

.0000E+00

.0000E+00

ENERGY

kev

834.

1095

1291.
192.
142.

136.

1332
1173

513.

1115.
8.

88.
25.

81

.22

56
34
65

43

.51
.23

99

52
13

04
50

0

O O OO

ACTIVITY CODE MDA VALUE)
microCi

OO0 OO0 OCOOONWONNOO

microCi

.000E+00

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

.000E+00

.000E+00
.000E+00

.368E-04

.000E+00
.000E+00

.000E+00
.000E+00

19.

[_l

=
O 0O OMNWULWYWOHEDN-JDND

W

P EAK

.032
.005
.006
. 004
.012
.004
.002
. 027
.015
.025
.015
.003
.013
.000
.013
.000

o\°

Ry o0 o0 &1

o

o

g}

g

(

i1 o

I oe

S

iR WwR

W

o

.427E-05

.912E-04
.028E-04
.726E-03"
.920E-03

.687E-04

.305E-04
.416E-04

.847E-04
.000E+00.

.346E-03
.000E+00 "

U

3
Uncert FWHM
45.88 .375s
115.47 .250s
235.89  1.633D
230.79 1.636D
75.59 .250s
220.46  1.653D
311.03 1.655D
50.00 .250s
66.67 .250s
51.64 .375s
66.67 .250s
141.42 .250s
70.71 .250s
.00 .000s
70.71 .250s
.00 .000s
S A G E kkk k%
COMMENTS

.569E~-05 "~

023



EG&G ORTEC G V -
IT Lab @ Georgia Tech Research Spectrum name:

1lide Ave activity Energy Activity Code Peak MDA Comments
CS-137 1.1856E-04 661.62 1.186E-04 &( 6.049E-05
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+00 = 0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 1.260E-04
688.63 0.000E+00 % 8.843E-03
367.71 0.000E+00 & 7.890E-03
344.30 0.000E+00 % 2.258E-~04
1408.08 0.000E+00 % 6.446E-04
964.00 8.188E-04 ? 1.152E-03
1112.07 0.000E+00 % 7.494E-04
778.90 0.000E+00 & 7.033E-04
1085.80 0.000E+00 % 1.161E-03
244 .67 0.000E+00 4.205E-04
867.39 0.000E+00 % 2.203E-03
444.00 0.000E+00 % 1.390E-037""7"
411.09 0.000E+00 % 2.690E-03
1089.82 0.000E+00 % 5.592E-03
1299.19 0.000E+00 % 5.917E-03
1212.89 0.000E+00 % 8.582E-03
EU-154 0.0000E+00 123.10 0.000E+00 %  9.753E-05
1274.80 0.000E+00 % 4.183E-04
723.30 0.000E+00 & 5.114E-04"
1004.80 0.000E+00 % 4.893E-04
873.20 0.000E+00 % 7.409E-04
996.30 0.000E+00 & 1.219E-03.
248.04 5.438E-~04 8.142E-04
591.70 0.000E+00 % 1.465E-03
756.70 0.000E+00 & 2.631E-03
1597.30 0.000E+00 ? 6.213E-03
692.50 0.000E+0C 3.459E-03"
1397.80 0.000E+00 ? 5.883E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.441E-04
105.31 0.000E+00 % 1.723E-04
60.01 0.000E+00 % 4.137E-03

I

63) WAN32

I4W02.88

19-JUL-2001 07:27:47 Page
00010404 .Anl

This peak used in the nuclide activity average.

Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went
negative during deconvolution. '

> - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
S - Peak identified, but first peak of this nuclide
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failed one or more qualification tests. :
- Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
- Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

T - Thermal Neutron Activation
F - Fast Neutron Activation
I - Fission Product
N - Naturally Occurring Isotope
P - Photon Reaction
C - Charged Particle Reaction
M - No MDA Calculation
Peak Codes:
G - Gamma Ray
X - X-Ray
P - Positron Decay
S - Single-Escape
D - Double-Escape
. - Key Line
A - Not in Average

*kkk*k SUMMARY O F NUCLTIDES IN SAMPLE kkdkk
TIME OF COUNT UNCERTAINTY 2 SIGMA e ‘

NUCLIDE ACTIVITY COUNTING : TOTAL
uCi/g ucCi/g ' uCi/g

T T ol e e e Rt e h et e E L R E e S e e
MN-54 < 2.6332E-07 0.000E+0QO 0.000E+00

FE-59 < 5.3416E-07 0.000E+00 0.000E+00

CO-57 < 1.0298E-06 0.000E+00 0.000E+00

CO-60 < 6463E 07 0.000E+00 0.000E+00
RT=S5—H—= i.eJJIﬁ &7 2T O06E=07 2. 025E=07 'Abfjgwwmk ﬁfhw“ msaa%(i
ZN-65 <  5.1586E-07  0.000E+00 '0.000E+00 d ’4"’;4% Aot
CD-109 < 3.7584E-06 0.000E+00 0.000E+0O0 >
CS-137 # 3.3116E-07 9.462E-08 9.560E-08

EU-152 <« 3.5196E-07 0.000E+00 0.000E+0QC

EU-154 <« 2.7242E-07 0.000E+00 0.000E+00 -

EU-155 « 4.0247E-07 0.000E+0O0C 0.000E+00

All peaks for activity calculation had bad shape.-
¢ Activity omitted from total
& Activity omitted from total and all peaks had bad shape.
————————————————————————————— SUMMARY e e
TOTAL ACTIVITY ( 49.9 to 2000.0 kev) 1. 2720670E-06 uCi/g



Analyaed by: QA’ ) 7 / foL_ l/0/

\’OO?ERATOR !

026
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...viewed by: i7éz%/2} CZ*%D | 57%7é7

Superviébr

Laboratory: 1IT Lab @ Georgia Tech Research Reactor
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IT Lab @ Georgia Tech Research Spectrum name: 00010405.Anl

ple description
T E1400 #3 SN#247

Spectrum Filename: C:\User\00010405.Anl

Acquisition information )
Start time 19-Jul-2001 07:33:3*/
Live time 599
Real time 600
Dead time .14%
Detector/Geometry IDs 1ls& 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb <~
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2 : :

Library Files

Main analysis library: GT_RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of = .49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 382.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.8200E+02)

Detection limit method:
MDA - EG&G ORTEC method L
Additional random error: : 1.0000000E+00 + = +ow

Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

Tzrrections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

2.6178E-03



" Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO



030
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IT Lab @ Georgia Tech Research Spectrum name: 00010405.Anl

argy calibration normalized difference: 1.0000
CXEE R R R R RS U N ID EN T IF I E D P E A K S U M M AR Y khkhkkhhhkhhikid
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
B el e S e ek s ek et TR TR el ol b el A Sl Sk ks Sk sk sheh ks s sl 3
955.11  238.95 16. 274. .457  16.80 .921 PB-212 sM
1180.07  295.26 8. 128. .213  27.00 .697 PB-214 sM
1406.39  351.90 0. 174. .290 15.16 1.018 PB-214 M
2435.45 609.39 0. 120. .200 18.26 1.013 BI-214 s

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

hkkkxkkkrxkkxkxhkkxx T D B N T I FIZED P E A K S UM M A R Y **************
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV
o e b et ok b TP L e el ek Sk Sk ek Sk Sk Sl s Sl S S s sk s s
EU-155 253.36 63.27 99. 115. .192 ~ 55.16 .786s
»r1-155 345.94 86.45 80. 23. .038  119.53 .791D
. 109 352.29 88.04 82. 41. .069 69.48 .793D
EU-155 412.27 103.06 56. 17. .029 208.43 .260s
EU-152 487.05 121.78 35. 2. .003 1052.92 .825D
EU-154 492 .33 123.10 39. 7. o .012 251.16 .826D
CO-57 544 .07 136.05 46. 34. . 057 104.82 .609s
FE-59 576.09 144.07 74 . 36. .060 134.21 .376s
FE-59 775.30 193.94 0. 61. o102 25.61 .375s
EU-152 877.97 244 .67 13. 5. .008 235.54 .940D
EU-154 991.43 248.04 14. 5. .008 239.66 .943D
EU-152 1379.00 345.04 0. 30. .050 36.51 .313s
EU-152 1484.67 371.49 0. 38. .063 32.44 .876
EU-152 1644.00 411.36 0. 27. - .045 38.49 .250s
EU-152 1766.00 441.89 0. 40. .067 31.62 .250s
Kr-85 2052.10 513.48 5. 0. .000 .00 .1l41s
EU-154 2370.88 593.23 0. 39. -:.065-+ 32.03-7 " .500s
C5-137 2644 .50 661.68 0. 5. U008 ¢ 89.44 .500s
EU-152 2752.23 688.63 2. 8. .014 - 83.83 1.326D
EU-154 2767.70 692.50 7. 7. .012 126.16 1.329D
EU-154 2852.25 713.65 0. 26. .043 38.22 .313s
EU-154 3008.50 752.73 0. 22, - .037 42.64 .313s
EU-152 3112.00 778.62 0. 0. .000 .00 .000s
MN-54 3339.00 835.39 0. 5. .008 89.44 .250s
152 3472.67 868.81 0. 10. .0L7- .. 63.25~-- .313s
=154 3504 .64 876.81 0. 40. .067 31.62 =~ .313s
EU-152 3850.00 963.17 0. 2. .003 141.42 .250s
EU-154 3980.00 985.67 0. 3. .005 115.47 .250s
EU-154 4019.00 1005.42 0. 7. .012 75.59 .250s
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IT Lab @ Georgia Tech Research Spectrum name:

~1lide
=152
EU-152
FE-59
EU-152
ZN-65
CO-60
EU-152
EU-154
FE-59
EU-152
CO-60
EU-154
EU-152
EU-154

Channel Energy
4340.50 1085.80
4356.58 1089.82
4393.00 1098.92
4445.58 1112.07
4459.39 1115.52
4676.00 1169.67
4832.00 1208.66
5103.00 1276.39
5162.00 1291.14
5193.00 1298.88
5323.00 1331.37
5587.00 1397.34
5633.33 1408.592
6386.00 1596.96

s Peak fails
D Peak area deconvoluted.

kkk kK

- NUCLIDE -

NAME

MN-54

FE-59

CO-57

C0-60

Kr-85

ZN-65

CD-109

00010405.Anl1

Background Net area Cnts/sec

shape tests.

SUMMARY

AVERAGE
CODE ACTIVITY

microCi
Bt et et et el L e e e et T Tl el ol ol ok e ek e Sk Sk Shol shols st shvts St ks diote sl st sl sl st

0.

0.

0000E+00

0CO00E+00

.0000E+00

.0000E+00

.0000E+0O

.0000E+00

.0000E+00

.0000E+00

ENERGY

keVv

834.

1099

136

1332.
1173.

513.

1115

8.

88.
25.

661.
32.
31.

.40

36

81

.22
1291.
192.
142.

56
34
65

.43

51
23

99

.52

13

04
50

62
19
82

4. 5. .008 160.60
8. 6. .011 145.34
0. 0. .000 .00
3. 2. .004 220.46
4. 5. .008 161.52
0. 27. . 045 38.49
0. 15. .025 51.64
0. 7. .012 75.59
0. 0. .000 .00
0. 0. .000 .00
0. 11. .018 60.30
0. 0. .000 .00
0. 9. .015 66.67
0. 0. .000 .00
BRARY PEAK USAGE
PEAK -------- -
ACTIVITY CODE MDA VALUE
microCi microCi COMMENTS

0.

o+ oo

o

o

O O OO

0CO0E+0O

.000E+00
.000E+00
.533E-03
.000E+00

.000E+00

.000E+00
.802E-05

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

.000E+00
.000E+00
.000E+00 =
.000E+0CO

[

o\

oP

o° °gd

I o° I o° LI

8.

(G20 o SR

o

OO O

076E-05

.366E-04
.039E-04
.737E-03
.832E-03

.414E-04
.673E-04

.296E-04

.285E-04
.000E+00

.498E-03
.000E+00

.901E-05
.000E+0Q0
.000E+0Q0
.000E+00"

Uncert FWHM
1.
1.
.000s
1.
1.
.250s
.375s
.250s
.000s
.000s
.375s8
.000s
.250s
.000s

.905E-04

633D
636D

653D
655D

* %k %k kX
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:lide Ave activity Energy Activity Code Peak MDA Comments

EU-152 0.0000E+00 121.78 0.000E+00 % 1.285E-04
688.63 0.000E+00 % 5.630E-03

367.71 5.572E-03 & 8.483E-03

344.30 1.320E-04 * 2.341E-04

1408.08 0.000E+00 % 6.631E-04

964.00 0.000E+00 % 5.428E-04

1112.07 0.000E+00 % 7.494E-04

778.90 0.000E+00 ? 4.500E-04

1085.80 0.000E+00 % 1.103E-03

244 .67 0.000E+00 % 5.385E-04

867.39 0.000E+00 % 2.328E-03

444 .00 2.070E-03 & 3.050E-03

411.09 1.642E-03 ? 3.121E-03

1089.82 0.000E+00 % 7.443E-03

1299.19 0.000E+00 ? 5.189E-03

1212.89 0.000E+00 & 9.850E- 03

EU-154 0.0000E+00 123.10 0.000E+00 % 1.009E-04
1274.80 0.000E+00 % 3.437E-04

723.30 2.906E-04 & 5.662E-04

1004.80 0.000E+00 % 5.709E-04

_ 873.20 9.075E-04 & 1.337E-03 -
996.30 0.000E+00 % 7.994E-04

248.04 0.000E+00 % 6.380E-04

591.70 1.583E-03 ? 2.371E-03~

756.70 0.000E+00 & 2.671E-03

1597.30 0.000E+00 ? 6.213E-03

692.50 0.000E+00 % 5.379E-03

1397.80 0.000E+00 ? 5.883E-03

EU-155 0.0000E+00 86.45 0.000E+00 % 1.606E-04
105.31 0.000E+00 & 2.169E-04

60.01 0.000E+00 & 6.855E-03 ...

Ur o0 @ v
|

This peak used in the nuclide activity average. " -

Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is too narrow.

Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test. NI
Peak identified, but first peak of this nuclide -

failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.
Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
~—p - Peakbackground subtraction

Nuclide Codes:

T

F

I - Fission Product
N -

P - Photon Reaction
C

M - No MDA Calculation
Peak Codes:

G - Gamma Ray

X - X-Ray

P - Positron Decay
S - Single-Escape

D - Double-Escape

K - Key Line

A - Not in Average

- Thermal Neutron Activation
- Fast Neutron Activation

Naturally Occurring Isotope

- Charged Particle Reaction

'SAMPLE

%k kkkk

% SUMMARY OF NUCLIDES 1IN
TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g
S o B i e R R S L e et el e S el ek el
MN-54 < 2.1142E-07 0.000E+00 0.000E+00
FE-59 < 3.5757E-07 0.000E+00 0.000E+00
co-57 < 1.2841E-06 0.000E+00 0.000E+00
Co-60 < 3.7004E-07 0.000E+00 0.000E+00
Kr-85 < 3.3929E-07 0.000E+00 0.000E+00
ZN-65 < 5.9822E-07 0.000E+00 0.000E+00
CD-109 < 3.9220E-06 0.000E+00 0.000E+00
Cs-137 < 2.0683E-07 0.000E+00 0.000E+00
EU-152 < 3.3649E-07 0.000E+00 0.000E+00
EU-154 < 2.6408E-07 0.000E+00 0.000E+00
EU-155 < 4.2035E-07 0.000E+00 “0.000E+00

TOTAL ACTIVITY

Analyzed by:

( 49.9 to

SUMMARY
2000.0 keV) 0.0000000E+00.

riewed by:

PERATOR

o =

Q,p //n/ 7(//9 /cv

b\-_/'

Laboratory: IT

Supervisor

5/7/0]

Lab @ Georgia Tech Research Reactor
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IT Lab @ Georgia Tech Research Spectrum name: 00010406.Anl

ple description
S~ E1400 #4 SN#248

Spectrum Filename: C:\User\00010406.Anl

Acquisition information

Start time 19-Jul-2001 07:47:17
Live time 599

Real time 600

Dead time .14%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb _
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 342.000

Activity scaling factor 1.0000E+00/ ( 1.0000E+00*v 3.4200E+02)

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

~rections Status Comments
Decay correct to date NO '
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

2.9240E-03

034



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

¢

%)
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sirgy calibration normalized difference: .3558
kkkkkkkxx%x*x%x UN I DENTTIVPFTIUED P EAK S UMMARY ER A R S R R X R R
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
e e I s Tt e A A e e e e A el el Sl St Lol ok el e e ot
©54.49 238.79 30. 294. .491 17.40 1.017 PB-212 -
1353.08 338.56 0. 79. .132 22.50 .930 AC-228 s
2435.38 609.37 0. 110. .184 18.07 .846 BI-214 s
s Peak fails shape tests.
D Peak area deconvoluted.
kkkkkkkikxkk%x*x* T D BN T I FIED PEAK SUMMARY khhkhkhdhdkhhhkhkik
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV
-4ttt -ttt -t -ttt -t—t -ttt -t =t —F—F-t-F-F -ttt -b-t-F-t-t-+-F-t-+
EU-155 240.00 59.93 12. 0. .000 .00 .000s
EU-155 345.94 86.45 53. 15. .025 147.88 .791D
CD-109 352.29 88.04 68. 39. . .065 68.24 .793D
FT7-155 414.99 103.74 53. 33. .055 128.58 .292s
'_ 152 487 .05 121.78 28. 11. .018 151.90 . 825D
EU-154 492.33  123.10 32. 2. .004  704.47 .826D
CO-57 547.01 136.79 59. 38. - .064- .105.42 - .468s
FE-59 570.29 142.62 31. ' 20. .034 109.37 .228s
FE-589 776 .17 124.16 0. 37. .062 32.88 .443s
EU-152 877.97 244 .67 10. 4. .007 248.83 .940D
EU-154 ©91.43 248.04 10. 6. ~.010 170.02 .943D
EU-152 1374.17 343.83 0. 8. .013 70.71 .438s
EU-152 1450.72 362.99 6. 38. .064 54.01 .310s
EU-152 1650.55 413.00 0. 20. .033 44 .72 .375s
EU-152 1772.00 443 .39 0. 1. .002  200.00 .125s
Kr-85 2053.63 513.86 1. 1. .001 312.69 .375s
EU-154 2367.80 592.46 0. 5. .008 89.44 .500s
C5-137 2643.00 661.31 0. 31. .052. 35.82 .625s
EU-152 2752.23 688.63 4. 6. .010 132.28 1.326D
EU-154 2767.70 692.50 7. 5. ©.009 158.87 1.329D
EU-154 2908.38 727.69 0. 42, .070 30.86 .500s
EU-154 3017.67 755.02 0. 33. .055 34.82 .250s
EU-152 3116.33 779.70 0. 9. .015 66.67 .250s
MN-54 3333.00 833.89 c. 3. .005 115.47 .250s
EU-~152 3464 .33 866.73 0. 4. .007 100.00 .375s
EU-154 3475.00 869.40 0. 24. . 040 40.82 .313s
152 3854.00 %64.17 0. 7. .012 75.59 .250s
S—=154 3974 .83 594 .38 0. 18. ©.030 47.14 .313s
EU-154 4014.00 1004.17 0. 7. .012 75.59 .250s
EU-152 4340.50 1085.80 12. 5. .008 211.41 1.633D
EU-152 4356.58 1089.82 7. 3. .006 235.22 1.636D
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slide Channel Energy
7-59 4393.00 1098.92
EU-152 4445.58 1112.07
ZN-65 4459.39 1115.52
CO-60 4686.63 1172.32
EU-152 4839.50 1210.53
EU-154 5068.00 1267.64
FE-59 5162.00 1291.14
EU-152 5190.00 1298.13
CO-60 5328.83 1332.83
EU-154 5587.00 1397.34
EU-152 5628.20 1407.64
EU-154 6386.00 1596.96

s Peak fails
D Peak area deconvoluted.

* kk k%

- NUCLIDE -

NAME

CO-57

CO-60

Kr-85

ZN-65

CD-109%

CS-137

Background Net area Cnts/sec
0. '

shape tests.

SUMMARY

AVERAGE

CODE ACTIVITY
microCi

0.

0.

0000E+00

0000E+00

.0000E+00

.0823E-04

.0000E+00

.0000E+00

.0000E+00

.5004E-05

LIBRARY
PEAK

ENERGY

keV

ool olNeoNolNeleRNeRe V)RV

1.
3.
3.
32.
22.
21.
0.
18.
31.
0.
5.
0.

ACTIVITY CODE MDA VALUE
microCi
bot-ddd-d—dd—d ottt toFmdmd—tmF-F—F—t-d -ttt -F-F-F-F -ttt

834.81 0.000E+00Q

1099.
1291.
.34
142.

192

136

1332.
.23

1173

513.

1115

88.
25.

661.
32.
31.
36.

22
56

65

.43

51

99

.52
8.

13

04
50

62
19
82
40

[ O 0w O o

(@] (@]

O O O

.000E+00
.000E+00
.296E-04
.000E+00

.000E+00

.121E-04
.043E-04

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

.500E-05
.000E+00
.000E+00
.000E+00

3
Uncert FWHM
.002 200.00 .250s
.004 232.90 1.653D
.004 274 .12 1.655D
.053 35.36 .417s
.037 42 .64 .250s
.035 43.64 .250s
.000 .00 .000s
.030 47.14 .250s
.052 35.92 .364s
.000 .00 .000s
.008 89.44 .375s
.000 .00 .000s
PEAK USAGE Fkok ok ok
microCi: ‘COMMENTS

o

o R o\®

oP

o

I oe

I oe

7

¥ B NS SRS

0

o

[ev B o i o 2 )}

.419E-05

.468E-04 -
.039E-04
.439E-03- -
.290E-03

.306E-04

.044E-05
.150E-05

.091E-04. ...

.221E-04
.000E+00

.413E-03
.000E+00 .

.049E-05. .
.000E+00
.000E+00
.000E+00
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“lide Ave activity Energy Activity
EU-152 0.0000E+00 121.78 0.000E+00 %
688.63 0.000E+00 %
367.71 0.000E+00 &
344 .30 0.000E+00 %
1408.08 0.000E+00 %
964.00 0.000E+00 %
1112.07 0.000E+00 %
778.90 0.000E+00 %
1085.80 0.000E+00 %
244 .67 0.000E+00 %
867.39 0.000E+00 %
444 .00 0.000E+00 %
411.09 0.000E+00 &
1089.82 0.000E+00 %
1299.19 0.000E+00 %
1212.89 0.000E+00 %
EU-154 0.0000E+00 123.10 0.000E+00 %
1274.80 0.000E+00 &
723.30 4.694E-04 &
1004.80 0.000E+00 %
873.20 0.000E+00 &
996.30 0.000E+00 %
248.04 0.000E+00 %
591.70 0.000E+00 %
S . 756.70 1.838E-03 ?
1597.30 0.000E+00 ?
692.50 0.000E+00 %
1397.80 0.000E+00 ?
EU-155 0.0000E+00 86.45 0.000E+00 %
105.31 0.000E+00 &
60.01 0.000E+00 %

Code Peak MDA Comments

HFOUANRKRRFRBdEFEFOANIONUONE OWYWH

muoawrEroaHERPE U Y

1.

2
2

.310E-04

.630E-03
.951E-03
.588E-04
.833E-04
.665E-04
.770E-04
.681E-04
.313E-03
.997E-04
.916E-03
.390E-03
.829E-03
.794E-03
.341E-03
.108E-02

.035E-05
.638E-04
.706E-04
.709E-04
.119E-03
.199E-03
.055E-04
.326E-03
.064E-03
.213E-03
.152E-03
.883E-03

357E-04

.317E-04
.412E-03

This peak used in the nuclide activity
Peak is too wide, but only one peak in

negative during deconvolution.
Peak is too narrow.

average.

library.
Peak is part of a multiplet and this area went =~

Peak is too wide at FW25M, but ok at FWHM.

Peak fails sensitivity test.

Peak identified, but first peak of this nucllde

failed one or more qualification tests.

Peak activity higher than counting uncertainty range
Peak activity lower than counting uncertalnty range.

Peak outside analysis energy range.

Calculated peak centroid is not close enough to the

4
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library energy centroid for positive identification.

2 - Peakbackground subtraction

Nuclide Codes:

- Fission Product

- Photon Reaction

IcN e B v IR =N S I
I

- No MDA Calculation

Peak Codes:

- Gamma Ray

- X-Ray

- Positron Decay
Single-Escape
- Double-Escape
- Key Line

- Not in Average

R OngXE
|

- Thermal Neutron Activation
- Fast Neutron Activation

Naturally Occurring Isotope

- Charged Particle Reaction

SAMPLE

5

kkkk*k

0

<D

ot

Nald SUMMARY OF NUCLTIUDES IN

‘ TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL

uCi/g uCi/g uCi/g

e T e e e ket e T R e A et ke i t et T et o T
MN-54 < 2.1694E-07 0.000E+00 0.000E+00
FE-59 < 4,2913E-07 0.000E+00 0.000E+00
CO-57 < 1.5515E-06 0.000E+00 0.000E+00 °
CO-60 3.1647E-07 7.975E-08 8.081E-08
Kr-85 < 3.1907E-07 0.000E+00 0.000E+00
ZN-65 < 6.4952E-07 0.000E+00 0.000E+00
CD-109 < 4.1325E-06 0.000E+00 0.000E+00
CS-137 # 2.1931E-07 7.878E-08 7.930E-08 ~~
EU-152 < 3.8308E-07 0.000E+00 0.000E+00
EU-154 < 2.6418E-07 0.000E+00 0.000E+00
EU-155 < 3.9685E-07 0.000E+00 0.000E+00 -

# All peaks for activity
% Activity omitted from total

& Activity omitted from total and all peaks had bad shape.
SUMMARY
2000.0 keV) 5.3577960E-07 uCi/g

/sfer

TOTAL ACTIVITY (

~—alyzed by:

calculation had bad sha

/ OPERATOR

Reviewed by:

Ll oo

Supervisor

5/7/0/

pe.
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1ple description
e E1400 #5 SN#249

Spectrum Filename: C:\User\00010407.Anl

Acquisition information

Start time 19-Jul-2001 08:07:47
Live time 599

Real time 600

Dead time .16%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keVv; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2
Library Files
Main analysis library: GT_RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000% T
Peak search sensitivity: 3
Sample Size: 348.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.4800E+02)

= 2.8736E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: - 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

~-rrections Status - Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



"Absorption {(Internal)
Geometry correction
Random summing

NO
NO
NO

A

L,E J
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swrgy calibration normalized difference: 1.0000
kkkxxkkkx*%* UNIDENTIVFIED PEATK S UMMABATR Y *kkkkhkdkdkhksk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
IRt skt Sk Tk el el b Ak stk ks sl e Sl fhad i St S A
300.62 75.10 79. 120. .200 27.93 .780 PB-214 D
309.68 77.37 76. 194. .323  19.21 .782 PB-214 D
955.44  239.03 70. 284. .474  27.36 .857 PB-212 M
1180.64  295.40 37. 172. .288 33.73 1.187 PB-214 sM
1353.69  338.71 18. 120. .200  35.12 .983 AC-228 sM
1407.33  352.13 5. 183. .305 17.92 .672 PB-214 sM
2435.47  609.39 0. 145. .242 16.61 1.087 BI-214 s

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

kkkxkkkkkk*xxx*x T D ENT I FIED PE AK S UM MAR Y khkhkkkhkhkhkhkhkhkk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keVv

akj~—+—+—+—+—+—+—+—+—+—+—+—+—+-+—+-+—+-+—+—+-+—+—+-+—+-4-+-+—+—+—+—+—+-+-+—+-+
EU-155 252.65 63.10 130. : 145. .242 47 .54 .660s
EU-155 345.94 86.45 73. 12. .019 217.37 .791D
CDh-109 352.29 88.04 83. 43, .071 68.11 .793D
EU-155 420.34 105.08 69. 9. - .015 557.77 .469s
EU-152 487.05 121.78 29. 7. .011 238.66 .825D
EU-154 492.33 123.10 37. 9. .015 197.40 .826D
CO-57 542.62 135.69 19. 47 . -.078 . 55.05:-  1.528s
FE-59 553.87 138.53 66. , 88. .148 - - 71.00 - 1.102s
FE-59 756.25 189.17 65. 52. .087 100.72. .310s
EU-152 976.56 244 .32 14. 4. .006 332.58 .348s
EU-154 991.43 248.04 14. 0. .000 .00 .943
EU-152 1376.63 344 .45 7. 9. - .014 137.60 .299s
EU-152 1469.59 367.71 4., 20. .033 68.03 .361s
EU-152 1645.08 411.63 5. 6. .010 165.83 .211s
EU-152 1750.85 438.10 11. 26. .043 . . 93.26 - .492s
Kr-85 2053.93 513.94 6. 5. .008 286.78 - .176s
EU-154 2356.33 589.59 0. 19. .032 45.88 .250s
CS-137 2645.47 661.92 3. 33. .056 41.38 .511s
EU-152 2752.23 688.63 1. 2. .003 274 .14 1.326D
EU-154  2767.70 692.50 3. 3. . .004 232.73 1.329D
F1J-154 2867.75 717.52 0. 26. . 043 39.22 .313s

154 3023.50 756.48 0. 4. .007 100.00 1.000s
T.-152 3114.00 779.12 0. 7. .012 . 75.58 .250s
MN-54 3330.00 833.14 0. 19. .032 -45.88 .250s
EU-152 3437.91 860.12 0. 27. . 045 38.49 .313s
EU-154 34892.50 873.02 0.

2. .003 141.42 .500s
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lide Channel Energy Background Net area Cnts/sec Uncert FWHM
~—-152 3873.27 968.99 0. 64. .107 25.00 1.417
EU-154 3985.00 996.92 0. 2. .003 141.42 .250s
EU-154 4015.00 1004.42 0. 0. .000 .00 .000s
EU-152 4340.50 1085.80 1. 3. .004 173.69 1.633D
EU-152 4356.58 1089.82 7. 4. .007 188.56 1.636D
FE-59 4394.33 1099.26 0. 14. .023 53.45 .375s
EU-152 4445.58 1112.07 3. 0. .001 1225.19 1.653D
ZN-65 4459.39 1115.52 3. 1. .001 847.08 1.655D
CO-60 4693.00 1173.92 0. 10. .017 63.25 .250s
EU-152 4853.00 1213.91 0. 14. .023 53.45 .375s
EU-154 5059.60 1265.54 0. 23. .038 41.70 .500s
FE-59 5162.00 1291.14 0. 0. .000 .00 .000s
EU-152 5198.00 1300.13 0. 7. .012 75.59 .375s
CO-60 5322.00 1331.12 0. 3. .005 115.47 .250s
EU-154 5587.00 1397.34 0. 0. .000 .00 .000s
EU-152 5628.00 1407.59 0. 1. .002 200.00 .250s
EU-154 6386.00 1596.96 0. 0. .000~ - - .00 .000s
s Peak fails shape tests.
D Peak area deconvoluted.
Tk E SUMMARY OF LIBRARY PEAK USAGE *hkkk
~___JCLIDE - AVERAGE =  =------------= PEAK ----==-------~ -
NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
microCi kev microCi microCi~ .. - - COMMENTS

PR TR nh oo b ek Sk Sk sk dals Sinlh sk el it ik Sk S

MN-54 0.0000E+00 834.81 0.000E+00 % 1.132E-04
FE-59 0.0000E+00 1099.22 0.000E+00 % 2.282E-04
1291.56 0.000E+00 ? 2.040E-04
192.34 0.000E+00 & 2.262E-03
142.65 0.000E+00 & 6.726E-03-- -
CO-57 0.0000E+00 136.43 0.000E}OO % 4.544E-04
CO0-60 0.0000E+00 1332.51 0.000E+00 % 1.085E-04 -
1173.23 0.000E+00 % 1.243E-04
Kr-85 0.0000E+00 513.99 0.000E+00 % 1.496E-04
ZN-65 0.0000E+00 1115.52 0.000E+00 % 1.932E-04- -
- 8.13 0.000E+00 = 0.000E+00
( .09 0.0000E+0Q0O 88.04 0.000E+00 % 1.514E-03"-
~— 25.50 0.000E+00 = 0.000E+00
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1ide Ave activity Energy Activity Code Peak MDA Comments

CS-137 0.0000E+00 661.62 0.000E+00 % 1.373E-04
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+00 = 0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 1.273E-04
688.63 0.000E+00 % 7.581E-03
367.71 0.000E+00 % 7.134E-03
344 .30 0.000E+00 % 1.911E-04
1408.08 0.000E+00 % 4.799E-04
964 .00 1.219E-03 & 1.341E-03
1112.07 0.000E+00 % 6.886E-04
778.90 0.000E+00 % 6.301E-04

1085.80 0.000E+00 % 9.321E-04
244.67 0.000E+00 % 5.292E-04
867.39 1.649E-03 & 3.134E-03

444 .00 0.000E+00 & 2.966E-03"
411.09 0.000E+00 % 2.378E-03

1089.82 0.000E+00 % 6.966E-03" "
1299.19 0.000E+00 % 7.266E-03
1212.89 0.000E+00 % 9.657E-03
EU=154 0.0000E+00 123.10 0.000E+00 % 1.009E-04
1274.80 0.000E+00 & 4.777E-04

723.30 2.906E-04 & 5.663E-04"
1004.80 0.000E+00 ? 4.078E-04

873.20 0.000E+00 % 6.469E-04"" -

996.30 0.000E+00 % 7.597E-04
248.04 0.000E+00 5.824E-04
591.70 0.00O0E+00 & 1.858E-03
756.70 0.000E+00 % 1.748E-03
1597.30 0.000E+00 ? 6.214E-03
692.50 0.000E+00 % 4.362E-03
1397.80 0.000QE+00 ? 5.885E-03

EU-155 0.0000E+00 86.45 0.000E+00 % 1.484E-04
105.31 0.000E+00 % 2.227E-04

60.01 0.000E+00 & 7.

¥ o° (o -
1

663E-03,

This peak used in the nuclide activity average.

Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went
negative during deconvolution. - :

Peak is too narrow.
Peak
Peak

Peak

is too wide at FW25M, but ok at FWHM.
fails sensitivity test.
identified, but first peak of this nuclide
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Reviewed by:

failed one or more qualification tests.
Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.

calculated peak centroid is not close enough to the
library energy centroid for positive identification.

/ﬂ/ﬁ%

7/7/01

SAMPLE

ucCi/g

5

*kkkx

P - Peakbackground subtraction

Nuclide Codes:

T - Thermal Neutron Activation

F - Fast Neutron Activation

I - Fission Product

N - Naturally Occurring Isotope

P - Photon Reaction

C - Charged Particle Reaction

M - No MDA Calculation

Peak Codes:

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Escape
. . - Key Line
A - Not in Average
il SUMMARY CF NUCLIDES IN

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAT
ucCi/g uCi/g uCi/g

T o o e r TR il e Tt e Sl (it i A Jel Rl dk Sl ks s sl sl il ek s s At e s S
MN-54 < 3.2527E-07 0.000E+00 0.000E+00
FE-59 < 6.5580E-07 0.000E+00 0.000E+00
CO-57 < 1.3058E-06 0.000E+00 0.000E+0O
CO-60 < 3.1192E-07 0.000E+00 0.000E+00
Kr-85 < 4.2989E~07 0.000E+0G0O 0.000E+00
ZN-65 < 5.5511E-07 0.000E+00 0.000E+00
CDh-109 < 4 .3500E-06 0.000E+00 0.000E+00
Cs-137 < 3.9450E-07 0.000E+00 "0.000E+00
EU-152 <« 3.6582E-07 0.000E+00 0.000E+00
EU-154 < 2.8993E-07 0.000E+00 0.000E+00
EU-155 « 4.2656E-07 0.000E+00 0.000E+00
————————————————————————————— SUMMARY

TAL, ACTIVITY ( 49.9 t 2000.0 keV) 0.000000CE+00
Analyzed by: % 7/ /fé

/2 OPERATOR / ’
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IT Lab @ Georgia Tech Research Spectrum name: 00010408.Anl

ple description
—— E1400 #6 SN#250

Spectrum Filename: C:\User\00010408.Anl

Acquisition information

Start time 19-Jul-2001 08:26:35
Live time 599

Real time 600

Dead time .15%
Detector/Geometry IDs 1l & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT _RX.Lib
Library Match Width: 1.500
Analysis parameters N
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 302.000 )
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.0200E+02)

= 3.3113E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: - '1.0000000E+00

Additional systematic error: 1.0000000E+00

Fraction Limit: .000%

Background width: best method (based on spectrum).

Peak acceptance width = 1.5000000E+00 '
w=rrections Status Comments

Decay correct to date NO -

Decay during acgquisition NO-

Decay during collection NO

Peaked background correction NO



. ‘Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO
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wrgy calibration normalized difference: 1.0000
PR XK B XXX & 5 &R U N I D B N T I F T E D P E A K S U M M A R Y *hdxkhhdbdrhkhdhk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA & keV  NUCLIDE
TR RS PR S i 2u ok Sk b ik ek e sk sl Sk S it Sl S e
300.29 75.02 49. 124. .206 24 .15 .780 PB-214 D
309.82 77.41 38. 179. .299 17.82 .782 PB-214 D
740.91 185.33 22. 136. .226 28.54 .852 U-235 s
954 .70 238.85 22. 295, .492 15.17 .966 PB-212
1180.41 295.34 3. 94 . .157 23.10 .678 PB-214 s
1406.57 351.94 5. 152. .254 18.70 .809 PB-214 =
2435.54 609.41 0. 115. .192 18.65 1.132 BI-214 ///
5840.86 1460.77 0 191. .319 14 .47 1.374 K-40 s
s Peak fails shape tests.
D Peak area deconvoluted.
hAkhkkdxkkkkkkkx%x T D E N T I F I E D P E A K S U M M A R'Y khkhkkkhkkhkhkkhkkk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV
5\:>—+-+—+—+—+—+—+—+—+—+—+—+-+—+—+—+—+—+—+-+-+—+-+—+—+—+—+-+—+—+—+—+-+—+-+—+-+
‘wU-155 253.76 63.37 123. 212. .354 43.09 1.064s
EU-155 345.5%4 86.45 51. 4. . .007 479.96. .7981D
CD-109 352.29 88.04 64. 25. .042 98.82 .793D
EU-155 428.84 107.21 36. 105. .175 48.37 .99%9s
EU-152 487.05 121.78 11. S. .016 117.56 - .825D
EU-154 492 .33 123.10 18. 3. - .004 477.70 .826D
CO-57 553.79 138.49 27. 18. .031 138.23 .289s
FE-59 574.70 143.72 57. 55. .092 95.46 .268s
FE-59 766.82 191.82 26. 9. . 015 244,96 .248s
EU-152 977.97 244 .67 0. 13. . .022 56.64 .940D
EU-154 991.43 248.04 15. 10. .01e6 129.25 .943D
EU-152 1379.00 345.04 4. 13. .021 88.54 .480s
EU-152 1464.33 366.40 0. 18. .030 47.14 .2508
EU-152 1638.13 409.89 0. 47. .078 29.17 .500s
EU-152 1765.85 441 .85 0. 17. .028 48.51 .500s
Kr-85 2057.58 514.85 0. 13. .022 55.47 .500s
EU-154 2376.08 594 .53 0. 40. 067 - 31.62 .300s
CsS-137 2645.33 661.89 0. 24 . . .040 40.82 .521s
EU-152 2752.23 688.63 8. 3. .005 309.76 1.326D
EU-154 2767.70 692.50 3. 1. .002 456.60 1.329D
EU-154 2894.50  724.22 0. 23. .038  41.70 .250s
-154 3023.00 756.36 0. 0. .000 .00 .000s
T~ -152 3107.00 777.37 0. 5. .008 89.44 .750s
MN-54 3337.80 835.09 0. 9. .015 66.67 .313s
EU-152 3457.50 865.02 0. 10. 017 63.25 .500s
EU-154 3483.00 871.40 0. 4. . .007 100.00 .250s
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Background Net area Cnts/sec

'1lide Channel Energy
~—.152  3859.00  965.42
EU-154 3986.00 997.17
EU-154 4021.00 1005.92
EU-152 4340.50 1085.80
EU-152 4349.00 1087.93
FE-59 4387.60 1097.57
EU-152 4445.58 1112.07
ZN-65 4459.,39 1115.52
CO-60 4686.25 1172.23
EU-152 4846 .00 1212.16
EU-154 5091.00 1273.39
FE-59 5151.00 1288.39
EU-152 5193.00 1258.88
CO-60 5326.00 1332.12
EU-154 5589.00 1397.84
EU-152 5631.00 1408.34
EU-154 6386.00 1596.96

s Peak fails shape tests.

D Peak area deconvoluted.

% %k

< JCLIDE -

NAME

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65

SUMMARY

AVERAGE

CODE ACTIVITY
microCi
bodmdbotmtmdmdmdod—d—d-dot-tmt—Fmt—F—d-t-t-F-F=t -t -ttt -ttt -ttt

0.

0000E+00

.0000E+0O0

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

ENERGY

kev

OO0 O0OO0OOO0OO0OOWJOOoOWOoOoOo

PEAK

11.
9.

~3

l_l

=
ONKFOORNMNOUNOONIO

ACTIVITY CODE MDA VALUE

microCi

834.81 0.000E+0O0

1099.
.56
.34
142.

1291
192

136

1332.
.23

1173

513.

1115
8

88.
25.

22

65

.43

51

99

.52
.13

04
50

0
0
0
0

o

o O

o O

o O

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

.000E+00

.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

.018 60.30

.015 66.67

.012 75.59

.000 .00

.012 75.59

.027 50.00

.009  159.22

.004 226.05

.008 89.44

.017 63.25

.003  141.42

.018 60.30

.000 .00

.000 .00

.002  200.00

.003 141.42

.000 .00

PEAK USAGE
microCi COMMENTS

o° o

o® o0 R

&

-

oe

oe

o\

0 oe

9.

PR whh

w

'_I

181E-05

.373E~-04
.188E-04"
.411E-03
.877E-03

.923E-04

.044E-05 "
.065E-04

.565E-04

.010E-04
.000E+00

.310E-03
.000E+00

Uncert FWHM
.250s
.3758
.250s
.633
.750s
.375s
.653D
.655D
.375s
.250s
.250s
.250s
.000s
.000s
.250s
.250s
.000s

=

051

3

* %k k%
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Code Peak MDA Comments

.154E-04
.000E+00
.000E+00
.000E+00

[l e e

.043E-04
.873E-03
.599E-03
.946E-04
.083E-04
.441E-04
.385E-04
.878E-04
.891E-04
.955E-04
.328E-03 .
.289E-03
.806E-03
.238E-03
.150E-03
.813E-03

U WNDNOUWOUIUTE OWYH

.678E-05
.799E-04 . .
.437E-04 -
.709E-04
.119E-04
.892E-04
.972E-04
.393E-03
.393E-03
.214E-03_
.041E-03
.322E-03

b OB NDOWSIUIU N

1.250E-04 .
2.847E-04
8.372E-03

average.

library.

‘lide Ave activity Energy Activity
Ccs-137 0.0000E+0O 661.62 0.000E+00 %
32.19 0.000E+00 =
31.82 0.000E+00 =
36.40 0.000E+00 =
EU-152 0.0000E+00 121.78 0.000E+00 %
688.63 0.000E+00 %
367.71 0.000E+00 %
344.30 0.000E+00 %
1408.08 0.000E+00 %
964.00 0.000E+00 %
1112.07 0.000E+00 %
778.90 0.000E+00 %
1085.80 0.000E+00
244 .67 0.000E+00 %
867.39 0.000E+00 &
444 .00 0.000E+00 &
411.09 2.859E-03 ?
1089.82 0.000E+00 %
1299.19 0.000E+00 ?
1212.89 0.000E+00 %
EU-154 0.0000E+00 123.10 0.000E+00 %
1274.80 0.000E+00 %
723.30 0.000E+400 %
1004.80 0.000E+00 %
873.20 0.000E+00 %
996.30 0.000E+00 %
248.04 0.000E+00 %
591.70 1.624E-03 &
756.70 0.000E+00 ?
1597.30 0.000E+00 ?
692.50 0.000E+00 %
1397.80 0.000E+00 %
EU-155 0.0000E+00 86.45 0.000E+00 %
105.31 0.000E+00 &
60.01 0.000E+00 &
( - This peak used in the nuclide activity
* - Peak is too wide, but only one peak in
! - Peak is part of a multiplet and this area went
negative during deconvolution.
- Peak is too narrow.
—w - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide



EG&G O

RTEC G V - I ( 63) WAN32

I4W02.88

¢33

19-JUL-2001 08:36:37 Page 5
IT Lab @ Georgia Tech Research Spectrum name: 00010408.Anl

failed one or more gqualification tests.

' N

Analyzed by:

Reviewed by:

TAL ACTIVITY (

SUMMARY

£ ODe

7

SAMPILE  *rkxx

7, - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.

& - Calculated peak centroid is not close encugh to the
library energy centroid for positive identification.

P - Peakbackground subtraction

Nuclide Codes:

T - Thermal Neutron Activation

F - Fast Neutron Activation

I - Fission Product

N - Naturally Occurring Isotope

P - Photon Reaction

C - Charged Particle Reaction

M - No MDA Calculation

Peak Codes:

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Escape

~—-. - Key Line
A - Not in Average

*kxkk SUMMARY O F NUCLTIDES IN

TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL

uCi/g uCi/g uCi/g

PR U TS S SR A TS TR S

MN-54 < 3.0402E-07 0.000E+00 0.000E+00 -

FE-59 < 7.8565E-07 0.000E+00 0.000E+00

CO-57 < 1.2991E-06 0.000E+00 0.000E+00

CO-60 < 2.9948E-07 0.000E+00 0.000E+00

Kr-85 < 5.1836E-07 0.000E+00 0.000E+00

ZN-65 < 6.6569E-07 0.000E+00 0.000E+00

CD-109 <« 4 .3382E-06 0.000E+00 0.000E+00

CS-137 < 3.9522E-07 0.000E+00 0.000E+00

EU-152 < 3.4551E-07 0.000E+0CO 0.000E+00 .

EU-154 < 2.5423E-07 0.000E+00 0.000E+00

EU-155 « 4.1377E-07 0.000E+00 0.000E+00

2000.0 keV) 0:0000000E+00 -~ uCi/g
/e — 7/5/; |

/2 OPERATOR
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IT Lab @ Georgia Tech Research Spectrum name:

1ple description
E1400 #7

SN#251

Spectrum Filename: C:\User\00010409.Anl

Acqguisition information

Start time 19-Jul-2001 08:38:11
Live time 599

Real time 600

Dead time .16%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19

Zero offset -.165 keV; Gain
Quadratic -.467E-07 keV/channel”2

Library Files
Main analysis library:
Library Match Width:

Analysis parameters
Start channel
Stop channel
Peak rejection level

Peak search sensitivity:

Sample Size:

Activity scaling factor

Detection limit method:

v

GT RX.Lib -
1.500

200 for an energy of

8000 for an energy of
20.000%
3
314.000

00010408.Anl

:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

.250 keV/channel

49.91keV

2000.02keV

1.0000E+00/( 1.0000E+00* 3.1400E+02)

MDA - EG&G ORTEC method

Additional random error:
Additional systematic error:

Fraction Limit:

1.0000000E+00

.000%

1.0000000E+00

Background width: best method (based on spectrum).

Peak acceptance width =

1.5000000E+00

~<rections Status
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

Comments

3.1847E-03



Absorption (Internal) NO
Geometry correction NO . 056
Random summing NO
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'rgy calibration normalized difference: 1.0000
kkkxxxk*x*k%*%* UNIDENTIPFTIED “"PEAK ST M MA R Y **xkkskkhrnk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
R N T ok o e R A e R R Ll R et Al el i ot e ek S e S S B S b ik o
307.19 76.75 143. 385. .659 22 .46 .906 BI-207 s
954 .48 238.79 66. 389. .650 18.82 .969 PB-212 s
1175.84 295.20 29. 148. .247 29.99 1.113 PB-214 s
1407.06 352.07 3. 145. .242 17.73 .909 PB-214 s
2330.50 583.13 0. 115. .192 18.65 1.057 TL-208 sM
2435.23 6092.33 0. 133. .222 17.34 1.230 BI-214 s
5840.93 1460.79 0 191. .319 14 .47 1.249 X-40 sM
s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.
kkkkkkkkkk***%* T DENTIUF I E D P E A K S UM MA RY khkkkkkkkkkhkidk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV
R et e et e e e e e et b el Sk ok ek il Sl el Sk il St el e e Stk i Sk Sl el S ek S ks
EU-155 236.74 59.11 100. 53. ©.088  110.21 .764s
EU-155 345.94 86.45 85. 5. .009° 500.90 .791D
CD-109 352.29 88.04 87. 34, .058 83.63 .793D
EU-155 429.08 107.27 63. 75. 2125 €9.66 " .270s
EU-152 487.05 121.78 31. .4, ©.007 ° 389.99 .825D
EU-154 492.33 123.10 21. 1. .002 989.39 .826D
CO-57 544 .60 136.19 78. 48. .080 113.11 .269s
FE-59 569.34 142.38 30. 30. .050 101.11 .830s
FE-59 781.19 195.41 55. 41. - .068 108.50 .358s
EU-152 977.97 244 .67 13. 0. .000 .00 .940
EU-154 981.07 245.45 26. 21. . 035 124 .87 .211s
EU-152 1366.18 341.83 7. 50. .084 47.77 .351s
EU-152 1468.00 367.32 0. o. .000 .00 .000s
EU-152 1634.03 408.87 0. 33. . 055 34.82 .751s
EU-152 1749.41 437.74 6. 32. .054 62.25 .578s
Kr-85 2059.42 515.31 3. 13. .022 82.11 .479s
EU-154 2362.40 591.11 0. 31. - .052 35.92 .292s
Cs-137 2645.09 661.83 0. 37. - .062 32.88 .500s
EU-152 2752.23 688.63 5. 7. .012 112.66 1.326D
EU-154 2767.70 692.50 2. 1. .002 +~ 285.77- ~1.329D
EU-154 2907.56 727.48 0. 27. . 045 38.49 .500s
-154 3026.00 757.11 0. 1. .002 200.00 .250s
~==152 3135.50 784 .49 0. 30. .050 36.51 .292s
MN-54 3336.60 834.79 0. 18. .030 47.14 .375s
EU-152 3465.00 866.90 0. 0. - .000 .00 .000s
EU-154 3480.25 870.71 0. 17. .028 - 48.51 - .313s

7
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IT Lab @ Georgia Tech Research Spectrum name: 00010409.Anl s

1ide Channel Energy Background Net area Cnts/sec Uncert FWHM
L.-152 3875.08 969.44 0. 72. .120 23.57 .913s
EU-154 3584.00 996.67 0. 3. . 005 115.47 .250s
EU-154 4015.50 1004.55 0. 4, .007 100.00 .375s
EU-152 4340.50 1085.890 5. 5. .009 150.56 1.633D
EU-152 4356.58 1089.82 5. 5. .008 163.10 1.636D
FE-59 4393.00 1098.92 0. 0. .000 .00 .000s
EU-152 4445.58 1112.07 5. 7. .011 125.57 1.653D
ZN-65 4459.39 1115.52 2. 2. .004 202.85 1.655D
CO-60 4691.33 1173.50 0. 14. .023 53.45 .250s
EU-152 4848.00 1212.66 o. 9. . 015 66.67 .250s
EU-154 5070.33 1268.23 0. 19. .032 45.88 .375s
FE-59 5152.00 1288.64 0. 10. .017 63.25 .250s
EU-152 5195.00 1299.38 0. 1. . 002 200.00 .250s
CO-60 5326.00 1332.12 0. 0. .000 .00 .000s
EU-154 5574.00 1394.09 0. 7. .012 75.59 .250s
EU-152 5625.00 1406.84 0. 7. .012 75.59 .250s
EU-154 6386.00 1596.96 0. 0. .000 .00 .000s
s Peak fails shape tests.
D Peak area deconvoluted.
A SUMMARY O F LIBRARY PEAK USACGE %k ok k&
4. __JCLIDE - AVERAGE =  ----=-=-=-=------ PEAK --------=--=-=--
NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
microCi kev microCi microCi - COMMENTS

I e ek T St e A Sl bl Sl ol Sk Sl Sk il Sk st sk sk Sl St il Sk s

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65

0.

0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+0Q0

.0000E+0Q0

834.81 0.000E+00 %

1099
1291
192

136

1332
1173

513.

1115.
.13

8

88.
25.

.22
.56
.34
142.

65

.43

.51
.23

99

52

04
50

O O O o

o

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

.000E+00

.000E+00
.000E+00

.000E+00

.000E+0O
.000E+00

.000E+00

.000E+00

)
o

o0 R 21 v

o

)

o o°

I o°

I op

1.

S W R

\O

113E-04

.366E-04"
.110E-04
.083E-03
.568E-03._

.919E-04

.045E-05
.362E-04"

.662E-04

.932E-04
.000E+00

.488E-03
.000E+00~ -~



EG&G ORTEC G V - I (

1lide Ave activity
CS-137 8.9536E-05
EU-152 0.0000E+00
EU-154 0.0000E+00
EU-155 0.0000E+00

63) WAN32
IT Lab @ Georgia Tech Research Spectrum name:

Peak is too wide,
Peak is part of a multiplet and this area went

I4W02.88 19

This peak used in the nuclide activity

Energy Activity Code Peak MDA Comments
661.62 8.954E-05 ?( 6.050E-05
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+00 = 0.000E+00
121.78 0.000E+00 % 1.260E-04
688.63 0.000E+00 % 1.011E-02
367.71 0.000E+00 ? 3.667E-03
344.30 0.000E+00 & 2.964E-04
1408.08 0.000E+00 % 6.253E-04
964 .00 1.371E-03 & 1.405E-03
1112.07 0.000E+00 % 9.181E-04
778.90 5.400E-04 & 9.576E-04
1085.80 0.000E+00 % 1.132E-03
244 .67 0.000E+00 4.894E-04
867.39 0.000E+00 ? 1.527E-037""7
444.00 0.000E+00 & 2.994E-03
411.09 2.008E-03 & 3.346E-03
1089.82 0.000E+00 % 6.795E-03.
1299.19 0.000E+00 % 5.576E-03
1212.89 0.000E+00 % 8.584E-03
123.10 0.000E+00 % 7.794E-05
1274.80 0.000E+00 & 4.494E-04"
723.30 3.018E-04 & 5.736E-04
1004.80 0.000E+00 % 5.118E-04
873.20 0.000E+00 & 1.003E-03.
996.30 0.000E+00 % 7.995E-04
248.04 0.000E+00 & 8.725E-04
591.70 1.259E-03 ? 2.185E-03
756.70 0.000E+00 % 1.497E-03
1597.30 0.000E+00 ? 6.214E-03
692.50 0.000E+00 % 3.865E-03
1397.80 0.000E+00 & 8.238E-03
86.45 0.000E+00 % 1.519E-04
105.31 0.000E+00 & 2.821E-04
60.01 0.000E+00 % 5.925E-03
average.
but only one peak in library. =

negative during deconvolution.

fails sensitivity test.

- Peak is too narrow.
—a& - Peak
% - Peak
S - Peak

identified, but first peak of this nuclide

~-JUL-2001 08:48:12 Page
00010409 .Anl

is too wide at FW25M, but ok at FWHM.
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19-JUL-2001 08:48:12 Page

failed one or more qualification tests.

-_.+ - Peak activity higher than counting uncertainty. range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - Peakbackground subtraction

Nuclide Codes:

- Fission Product

- Photon Reaction

2 N"W2+HmMm4
I

- No MDA Calculation

bPeak Codes:

- Gamma Ray

- X-Ray

Positron Decay
- Single-Escape
- Double-Escape
. - Key Line

™A - Not in Average

.0
1

- Thermal Neutron Activation
- Fast Neutron Activation

Naturally Occurring Isotope

- Charged Particle Reaction

SAMPLE

5

* %k k%

660

* kok ok k SUMMARY OF NUCLTIDES IN

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL

' uCi/g uCi/g uCi/g ,

I R T S I FIE R b e R T b el Tl et ks
MN-54 < 3.5449E-07 0.000E+00 0.000E+00
FE-59 < 4 .3508E-07 0.000E+00 0.000E+00
CO-57 < 1.8849E-06 0.000E+00 0.000E+00
CO-60 < 2.8807E-07 0.000E+0O0 0.000E+00
Kr-85 < 5.2843E-07 0.000E+00 0.000E+00
ZN-65 < 6.1520E-07 0.000E+00Q 0.000E+00
CD-109 < 4,7393E-06 0.000E+0OC 0.000E+00
CS-137 # 2.8515E-07 9.376E-08 9.449E-08
EU-152 < 4 .0135E-07 0.000E+0Q 0.000E+00 ~
EU-154 < 2.4823E-07 0.000E+00 0.000E+00
EU-155 <« 4 .8386E-07 0.000E+00 0.000E+0C

ot All peaks for activity
S Activity omitted from total

& Activity omitted from total and all peaks had bad shape.
SUMMARY
2000.0 keV) 2.8514750E-07

TOTAL ACTIVITY ( 49.9 to

calculation had bad shape.
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IT Lab @ Georgia Tech Research Spectrum name: 00010410.Anl

wle description
e E1400 #8 SN#252

Spectrum Filename: C:\User\00010410.An1

Acquisition information

Start time 19-Jul-2001 09:16:22
Live time 599

Real time 600

Dead time .16%
Detector/Geometry IDs 1l & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb - :
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

. Zero offset -.165 keV; @Gain .250 keV/channel
7 Quadratic -.467E-07 keV/channel’2 '
Library Files
Main analysis library: GT_RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an.energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 364.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.6400E+02)
= 2.7473E-03

Detection limit method:
MDA - EG&G ORTEC method - RS
Additional random error: -1.0000000E+00" &

Additional systematic error: 1.0000000E+00
Fraction Limit: .000% o
Background width: best method (based on spectrum) .

Peak acceptance width = 1.5000000E+00 :
-o=<&ctions Status Comments
Decay correct to date NO -
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



‘Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

o>
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IT Lab @ Georgia Tech Research Spectrum name: 00010410.An1l

*rgy calibration normalized difference: 1.0000
LR R R S XX R R U N I D E N T I F T E D P E A K S U M M A R Y dhkhkhkkhkdhdhnrn
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY COUNTS COUNTS  CTS/SEC 2 SIGMA % keV NUCLIDE
+—+—+—+—+—+—+—+—+—+—+—+—+—+~+—+—+—+-+—+—+-+—+-+—+—+—+—+—+—+—+—+—+—+-+—+—+—+—+
299.41 74 .80 93. 104. .174 32,70 .780 PB-214 D
309.78 77.40 72. 178. .297 20.13 .782 PB-214 D
373.35 93.31 71. 156. .261 34.99 1.456 U-235 S
744 .04 186.11 38. 86. .144 37.14 .983 PA-234 s
953.98 238.66 27. 220. .368 15.01 .934 PB-212 D
966.82 241 .88 27. 73. .122 30.81 .937 PB-214 D
1180.31 295.32 21. 134. 224 30.88 1.187 PB-214 sM
1407.05 352.06 5. 206. .344 15.32 1.054 PB-214 gM
3642.06 911.17 0. 54. .090 27.22 .850 AC-228 sM

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

FhRkkxkkdkkkk%k%* T DENTIF I E D PEAK S UMMADRY *kkkkhdkkhdkhdkhsd

‘ +IDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
S CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % kev
+-+-+-+-+-+—+—+-+—+—+-+—+—+-+-+—+—+—+—+—+-+—+—+—+-+—+-+-+—+-+—+-+—+—+—+—+-+-+
EU-155 238.00 59.43 203. 0. . .000 .00 .000s
EU-155 345.94 86.45 89. 17. -.028 165.87 .791D
CD-109 352.29 88.04 94. 52. .087 59.73 .793D
EU-155 422 .25 105.56 62, 70. .117 . 64.95. .502s
EU-152 487.05 121.78 17. , 14. . 023 101.95 .825D
EU-154 492 .33 123.10 33. 2. .003 893.17 .826D
CO-57 543.77 135.98 46. 2. .003 1667.33 .455¢
FE-59 582.73 145.73 120. 54, .090 180.27 1.020s
FE-59 765.92 191.59 54. 48. - .079 92.32 .355s
EU-152 977.97 244 .67 8. 14. - .023 79.37 .940D
EU-154 991.43 248.04 6. 8. .014 109.47 .943D
EU-152 1376.28 344 .36 3. 10. .017 . 95.91. .214s
EU-152 1462.87 366.03 0. 19. .032 45.88 .334s
EU-152 1643.00 411.11 1. 0. .000 200.00 .000s
EU-152 1766.60 442 .04 0. 43. .072 30.50 .250s
Kr-85 2054.00 513.95 1. 0. .000 200.00 .000s
EU-154 2361.57 590.90 0. 9. .015 66.67 .438s
2S-137 2645.50 661.93 0. 4, .007  100.00 .500s
30-152 2752.23 688.63 6. 9. . 015 104.04 1.326D
T T34 2767.70 692.50 5. 4. .007 . 165.83 1.329D
Y- 2888.00 722.59 0. 5. .008 89.44 .375s
fU-154 3023.00 756.36 0. 0. .000 .00 .000s
iU-152 3111.00 778.37 0. 1. .002 200.00 .250s
IN-54 3356.73 839.82 0. 34, .057 34.30 .563s
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IT Lab @ Georgia Tech Research Spectrum name: 00010410.Anl
"lide Channel Energy Background Net area Cnts/sec™ Uncert FWHM
2152 3470.33 868.23 0. 8. .013 70.71 .250s
EU-154 3491.00 B73.40 0. 7. .012 75.59 .250s
EU-152 3854.17 964 .21 0. 10. .017 63.25 .375s
EU-154 3985.50 997.05 0. 2. .003 141 .42 .500s
EU-154 3996.33 999.76 0. 22, .037 42 .64 .500¢g
BEU-152 4340.50 1085.80 7. 5. .009 168.62 1.633D
EU-152 4356.58 1089.82 6. 4, .007 185.37 1.636D
FE-59 4389.00 1097.92 0. 5. .008 89.44 .250s
EU-152 4445.58 1112.07 1. 1. .002 216.02 1.653D
ZN-65 4459.39 1115.52 1. 1. .001 528.80 1.655D
CO-60 4688.00 1172.67 0. 8. .013 70.71 .250s
EU-152 4847.00 1212.41 0. 0. .000 .00 .000s
EU-154 5091.50 1273.52 0. 20 .033 44 .72 .500s
FE-59 5163.25 1291.45 0. 18 .030 47.14 .3758
EU-152 5207.25 1302.44 0. 12. .020 57.74 .375s
CO-60 5329.00 1332.87 0. 3. .005 115.47 .7508
EU-154 5587.00 1397.34 0. 0. .000 .00 .000s
EU-152 5625.00 1406.84 0. 12. .020 57.74 .250s
EU-154 6386.00 1596.96 0. 0. .000 .00 .000s
8 Peak fails shape tests.
T Peak area deconvoluted.
EEET Y SUMMARY O F L BRARY PEAK~~USAGE *k kK Kk
- NUCLIDE - AVERAGE = ~---ceccemmo- PEAK -~~--------= ==
NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
microCi kev microCi microCi COMMENTS

C7d

e R e s e e e T e e e e L N Y

IN-54

*E-59

20-57

20-60

r-85

N~65

8.

0.

4103E-05

0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

834.81 8.410E-05 &(

1099
1291

192.
142,

136.

1332
1173

513.

1115

.22
.56

34
65

43

.51
.23

99

.52
8.

13

O O oo

.000E+00
.000E+0Q0
.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

oe

o° R o° o

o\

o\e o°

op

6

N D W

B

.184E-05.
.785E-04- . -
.671E-04 -
.136E-03
.090E-03
.020E-04

.085E-04
.177E-04 .. . .

.028E-04

.755E-04 -
.000E+00 .
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Activity Code Peak MDA Comments

9

‘lide Ave activity Energy

CD-109 0.0000E+00 88.04 0.000E+00 % 1.612E-03
25.50 0.000E+00 = 0.000E+00

Cs-137 0.0000E+00 661.62 0.000E+00 % 7.593E-05
32.19 0.000E+00 = 0.000E+00

31.82 0.000E+00 = 0.000E+0Q0

36.40 0.000E+00 = 0.000E+00

EU-152 0.0000E+00 121.78 0.000E+00 % 1.207E-04
688.63 0.000E+00 % 1.077E-02

367.71 0.000E+00 & 6.712E-03

344.30 0.000E+00 % 1.800E-04

1408.08 0.000E+00 % 7.147E-04

964.00 0.000E+00 % 7.260E-04

1112.07 0.000E+00 % 6.543E-04

778.90 0.000E+00 % 4.836E-04

'1085.80 0.000E+00 % 1.188E-03

244.67 0.000E+00 % 5.738E-04

867.39 0.000E+00 % 2.204E-03

444.00 2.226E-03 & 3.133E-03

411.09 0.000E+00 % 1.634E-03

1089.82 0.000E+00 % 6.795E~-03

1295.19 0.000E+00 & 8.304E-03

1212.89 0.000E+00 ? 5.781E-03

EU-154 0.0000E+00 123.10 0.000E+00 % 9.131E-05
1274.80 0.000E+00 % 4.567E-04

723.30 O.000E+00 % 3.650E-04
1004.80 0.000E+00 & 7.821E-04 .

873.20 0.000E+00 % 7.942E-04

996.30 0.000E+00 % 7.597E-04

248.04 0.000E+00 % 5.824E-04

591.70 0.000E+00 % 1.507E—9§

756.70 0.000E+00 ?  1.393E-03

1597.30 0.000E+00 ? 6.214E-03

692.50 0.000E+00 % 4.782E-03
1357.80 0.000E+00 7 5.885E-03.

iU-155 0.0000E+00 86.45 0.000E+00 % 1.625E-04
105.31 0.000E+00 % 2.768E-04

60.01 0.000E+00 % 7.050E-03

( - This peak used in the nuclide activity average. -~

- Peak is too wide, but only one peak in library.
7 - Peak is part of a multiplet and this area went

negative during deconvolution.

Peak is too narrow.
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EG&G ORTEC G V - I ( 63) WAN32 1I4W02.88
IT Lab @ Georgia Tech Research Spectrum name:

-
I

Peak is too wide at FW25M, but ok at FWHM.

- Peak fails sensitivity test.

Peak identified, but first peak of this nuclide

failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - Peakbackground subtraction

Ur o
[}

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

- Naturally Occurring Isotope
Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

S EaH+H"bdg
H

Peak Codes:
G - Gamma Ray
¥ - X-Ray
- Positron Decay

S - Single-Escape
D - Double-Escape
K - Key Line
A - Not in Average
*hkokk SUMMARY OF NUCLIDES IN SAMPLE *kkk ok
TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g

e e e e R e e e e i e e e e et T A e Rk Tt ek Tt Tk ek ik ok ok Tk et T I Ay

MN-54 # 2.3105E-07 7.925E-08 7.982E-08
FE-59 < 4.9026E-07 0.000E+00 0.000E+00
CO-57 < 1.1043E-06 0.000E+00 0.000E+00
CO-60 < 2.9820E-07 0.000E+00 '0.000E+00
Kr-85 < 2.8253E-07 0.000E+00 0.000E+00
ZN-65 < 4.8222E-07 0.000E+00 0.000E+0CO
CD-109 < 4.4275E-06 0.000E+00 0.000E+00O .
Cs-137 < 2.0859E-07 0.000E+00 0.000E+00
EU-152 < 3.3172E-07 0.000E+00 0.000E+00
54 < 2.5084E-07 0.000E+00 0.000E+00
_T=155 < 4.4652E~07 0.000CE+00 0.000E+00

# All peaks for activity calculation had bad shape
* Activity omitted from total
& Activity omitted from total and all peaks had bad shape
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nple description
~  E1400 #9 SN253

Spectrum Filename: C:\User\00010451.Anl

Acquisition information

Start time 15-Aug-2001 09:23:46
Live time 599

Real time 600

Dead time .15%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 kev; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91kevV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 290.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.9000E+02)

= 3.4483E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

secrections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

0%



Absorption (Internal)
“Geometry correction
Random summing

NO
NO
NO
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2rgy calibration normalized difference: .4788

kkkkkkkkx*x*x* UNTIT DENTTIUFTIZETD PEAK S UMMAIRY **kkdkkhdhdxdk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED

CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE

e s e e et e e e St e el s
298.66 74 .61 127. 214. .357 32.38 .628 PB-214 s
311.82 77.91 50. 248. .414 23.83 .901 PB-214 s
373.93 93.46 18. 149. .249 29.19 1.277 U-235 s
956.06 239.19 0. 31e6. .527 11.25 .832 PB-212 s
1408.31 352.38 8. 144. .240 19.48 1.036 PB-214
2438.01 610.03 0. 121. .202 18.18 1.360 RU-103

s Peak fails shape tests.
D Peak area deconvoluted.

Ehkdrhhkhdkrhkhk kit k I D E N T I F I E D P E A K S U M M A R Y Ahkhkhkhkkdkhkhkdhhhx
NUCLIDE PEAK CENTROID BACKGROUND NET AREA  INTENSITY UNCERT  FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA %  keV
e e T e e s e T S e e e e e o e e T e S T b i Al it S St el
T-155 254.50 63.56 176. 66. .111  166.59 .572
..__-155 345.94 86.45 49. 11. .018  193.39 .791D
CD-109 352.29 88.04 69. 31. .052 83.26 .793D
EU-155 416.63  104.15 27. 109. .183 42.35 .844s
EU-152 487.05  121.78 12. 1. .002  746.51 .825D
EU-154 492.33  123.10 19. 14. .023  103.81 .826D
CO-57 554.04  138.55 20. 76. .127 51.03 .986s
FE-59 571.00  142.80 4. 0. .000  400.00 .000s
FE-59 770.50  192.74 15. 2. .003  546.87 .356s8
EU-152 977.97  244.67 11. 8. .013  142.74 . 940D
EU-154 991.43  248.04 5. 4, .006  206.70 .943D
EU-152  1375.73  344.22 0. 41. .068 31.23 .300s
EU-152  1467.00 367.07 0. 36. .060 33.33 .584s
EU-152 1628.16  407.40 8. 17. .029  118.52 .282s
EU-152 1757.55  439.77 0. 44 . .073 30.15 .938
Kr-85 2075.60 519.36 0. 17. .028 48.51 .313s
EU-154  2349.78  587.95 0. 20. .033 44 .72 .751s
CS-137  2646.05  662.07 0. 62. .103 25.40 .638s
EU-152 2752.23  688.63 1. 5. .009 95.87  1.326D
EU-154 2767.70  692.50 2. 1. .002 287.08  1.329D
EU-154  2884.50  721.71 0. 4. .007 100.00 .5008
EU-154 3041.00 760.86 0. 18. .030 47.14 .250s
EU-152 3112.00  778.62 0. 0. .000 .00 .000s
54 3335.00  834.39 0. 1. .002  200.00 .250s
Sw=152  3467.67 867.56 2. 0. .001  424.26 .176s
EU-154  3486.33  872.23 0. 16. .027 50.00 .250s
EU-152 3815.00  954.42 0. 30. .050 36.51 .250s
EU-154 3981.00  995.92 0. 0. .000 .00 .000s



E3&G ORTEC G V -. I (
IT Lab @ Georgia Tech Research Spectrum name:

63)

2lide Channel Energy
=ou-154 4002.00 1001.17
EU-152 4340.50 1085.80
EU-152 4356.58 1089.82
FE-59 4393.00 10%88.92
EU-152 4445.58 1112.07
ZN-65 4459.39 1115.52
CO-60 4692.00 1173.67
EU-152 4841.50 1211.03
EU-154 5100.75 1275.83
FE-59 5164.00 1291.64
EU-152 5195.67 1299.55
CO-60 5326.00 1332.12
EU-154 5597.75 1400.03
EU-152 5631.00 1408.34
EU-154 6386.00 1596.96

s Peak fails
D Peak area deconvoluted.

* ok ok kk

- NUCLI
N_7\ hlu=

e et e e . i o T

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65

CD-109%

WAN32

I14W02.88

15-AUG-2001 09:33:46 Page

00010451.Anl1

Background Net area Cnts/sec

shape tests.

SUMMARY

DE -

AVERAGE

CODE ACTIVITY
microCi

0.

0000CE+00

.C000E+0Q0

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.5003E-04

.0000E+00

ENERGY

kev

0.

7.

4.

0.

6.

4.

0.

0.

0.

0.

0.

0.

0.

0.

0.

BRARY
PEAK

ACTIVITY

microCi

834.81 0.000E+00

1099.
1291.
192.
142.

136.

1332.
.23

1173

513.

1115.
8.

88.
.50

25

661.
32.

31

22
56
34
65
43

51

99

52
13

04

62
19

.82

QO O O

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

.000E+00

.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

.500E-~-04
.000E+00
.000E+00

7.

NS}

'_I
O W JOoOWonhhuoukrirFWwowwum

.012
.009
.004
.000
.005
.001
.035
. 015
.020
.010
.005
.000
.012
.005
.000

CODE MDA VALUE

Q

3\

«J

g o® o° oP

=)

o\°

R

I o

oe

6.

NE N

microCi

644E-05

.366E-04
.762E-04
.111E-03
.087E-03

.284E-04

.045E-05
.540E-04

.693E-04

.011E-04
.000E+00

.374E-03
.000E+00

.050E-05
.000E+0O
.000E+00

Uncert

75.
166.
266.

.00
236.
750.

43.

66.

57.

81.
.47
.00
75.
.47
.00

115

115

59
93
33

82
10
64
67
74
65

59

A GE

FWHM

.250s

.633D
.636D

.000s

.653D
.655D

.250s
.500s
.312s
.750s
.375s
.000s
.375s
.250s
.000s

* %k %k

COMMENTS
T s s dha e S

* *

¢73
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Spectrum name: 00010451.Anl

<»
=3

xlide Ave activity Energy Activity Code Peak MDA Comments
— 36.40 0.000E+00 = 0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 9.176E-05
6£88.63 0.000E+00 % 8.556E-03
367.71 5.280E-03 8.320E-03
344.30 1.805E-04 * 2.618E-04
1408.08 0.000E+00 % 5.360E-04
964.00 5.713E-04 & 1.013E-03
1112.07 0.000E+00 % 8.520E-04
778.80 0.000E+00 7 4.500E-04
1085.80 0.000E+00 % 1.188E-~-03
244 .67 0.000E+00 % 5.476E-04
867.39 0.000E+00 % 1.741E-03
444 .00 2.277E-03 & 3.160E-03
411.09 0.000E+00 & 3.042E-03
1089.82 0.000E+00 % 6.239E-03
1299.19 0.000E+00 % 6.228E-03
1212.89 0.000E+00 % 8.584E-03
EU-154 0.0000E+00 123.10 0.000E+00 % 8.941E-05
1274.80 0.000E+00 % 3.928E-04 J
723.30 0.000E+00 % 3.507E-04
1004.80 0.000E+00 & 5.709E-04
873.20 0.000E+00 % S.853E-04
996.30 0.000E+0C0 ? 6.662E-04
248.04 0.000E+00 % 5.177E-04
591.70 0.000E+00 & 1.888E-03
756.70 0.000E+00 & 2.507E-03
1597.30 0.000E+00 ? 6.214E-03
692.50 0.000E+00 % 3.864E-03
1397.80 0.000E+00 % 8.238E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.292E-04
105.31 0.000E+00 % 2.804E-04
60.01 0.000E+00 & 7.238E-03
( -~ This peak used in the nuclide activity average.
* - Peak is too wide, but only one peak in library.

Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.

@ - Peak is too wide at FW25M, but ok at FWHM.

% - Peak fails sensitivity test.

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
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Spectrum name:
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‘EG&G ORTEC G V - I ( 63) WAN32
IT Lab @ Georgia Tech Research

‘ : - Calculated peak centroid is not close enough to the
e library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

2oy H"g3
1

Peak Codes:

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Escape

K - Key Line

A - Not in Average
ok SUMMARY O F NUCLTIDES IN SAMPLE * %k ok kX

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g

Tt T O e T T e BT Tt TE el et il e e sl el S i ok St ik Sk s sl sl s
MN-54 < 2.2910E-07 0.00CE+00 0.000E+00
FE-59 < 4.7107E-07 0.000E+00 0.000E+00
CO-57 < 1.8221E-06 0.C00E+00 0.000E+00
CO-60 < 3.1185%E-07 0.000E+00 0.000E+00
Kr-85 < 5.8377E-07 0.000E+00 0.000E+00
ZN-65 < 6.9329E-07 0.000E+00 0.000E+00
CD-109 < 4.7394E-06 0.000E+00 0.000E+00
CS-137 5.1734E-07 1.314E-07 1.331E-07
EU-152 <« 3.1643E-07 0.000E+00 0.000E+00
EU-154 < 3.0832E-07 0.000E+00 0.000E+00
EU-155 « 4.4566E~07 0.000E+0G0 0.000E+00

TOTAL ACTIVITY

SUMMARY
.0 keV) 5.1734080E-07

— %//9/”
S"//?/a/

Laboratory: IT Lab @ Georgia Tech Research Reactor

Analyzed by:
' OPERATOR

/?/ﬁ s

Superv1sor

- x=Viewed by:
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EG&G ORTEC G V - I ( 63) WAN32 T4W02.88 15-AUG-2001 09:50:06 Page 1
IT Lab @ Georgia Tech Research Spectrum name: 00010452.Anl

nple description
R E1400 #9 QC SN253

Spectrum Filename: C:\User\00010452.Anl

Acquisition information

Start time 15-Aug-2001 09:40:04
Live time 599

Real time 600

Dead time .15%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset ~-.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT_RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 286.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.8600E+02)

= 3.4965E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

Uw~rections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



Absorption (Internal)

" Geometry correction

Random summing

NO
NO
NO
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IT Lab @ Georgia Tech Research Spectrum name: 00010452.Anl

:rgy calibration normalized difference: .6000
kkkkkkkkkkx*x UN I D E N TTIUVF I E D P E A K S UMM ARY khkkkkkhkhkikhkkk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
e o ek el e S e e T e e e e e T St S el s Mttt Sl S e S it sl
253.20 63.23 40. 132. .220  36.43 .997 PA-234 s
300.29 75.02 57. 100. .166  29.40 .780 PB-214 D
310.32 77.53 50. 153. .256  20.71 .782 PB-214 D
955.80  239.12 12. 308. .514 13.81 .988 PB-212
1181.79  295.69 5. 102. .169  23.48 .965 PB-214
1408.62  352.45 6. 155. .259  20.43 1.271 PB-214 s
2332.16  583.54 0. 100. .167  20.00 .785 TL-208 s
2437.89  610.00 0 119. .199  18.33 .824 RU-103 s
s Peak fails shape tests.
D Peak area deconvoluted.
hkhhkhkkrkdkhkdhik I D E N T I F I E D P E A K S U M M A R Y ER O
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keVv
R T T e s s s s B e e e e e el et Sl ok Sl e S ek Sl Sk ek S SEh i sl s
EU-155 238.64 59.59 48. 30. .050  112.74 .221s
EU-155 345.94 86.45 69. 7. .012  330.20 .791D
CD-109 352.29 88.04 70. 40. .066 67.53 .793D
EU-155 438.18  109.55 49. 76. .126 60.97 .285s
EU-152 487.05 121.78 21. 11. .019  127.11 .825D
EU-154 492.33  123.10 15. 2. .004  490.87 .826D
CO-57 533.51  133.41 39. 38. .063 87.42 .979s
FE-59 578.40  144.65 26. 37. .062 80.46 .361s
FE-59 793.45  198.48 53. 36. .059  125.33 .317s
EU-152 977.97  244.67 11. 2. .004  418.46 .940D
EU-154 991.43  248.04 11. 13. .021 92.74 .943D
EU-152  1355.26  339.10 26. 78. .129 58.34 .662s
EU-152  1466.75 367.00 0. 12. .020 57.74 .501s
EU-152 1652.09  413.38 0. 48. .080 28.87 .292s
EU-152 1785.63  446.80 0. 23. .038 41.70 .688s
Kr-85 2054.00 513.95 11. 9. .016  237.76 .000s
EU-154 2363.00 591.26 0. 3. .005  115.47 .250s
CS-137  2647.38  662.40 0. 79. .132 22.50 1.397
EU-152 2752.23  688.63 5. 2. .003  360.92  1.326D
EU-154 2767.70  692.50 2. 12. .020 65.57  1.329D
EU-154  2889.00 722.84 0. 0. .000 .00 .000s
. 154  3016.67  754.77 0. 11. .018 60.30 .375s
mu-152 3109.00 777.87 0. 8. .013 70.71 .500s
MN-54 3335.33 834.47 0. 19. .032 45.88 .250s
EU-152 3469.50 868.02 0. 26. .043 39.22 .250s
EU-154 3452.00 873.65 0. 2. .003 141 .42 .250s



EG&G ORTEC G V -
IT Lab @ Georgia

~lide Channel
~u-152 3849.75
EU-154 3977.50
EU-154 4010.60
EU-152 4340.50
EU-152 4356.58
FE-58 4407.00
EU-152 4445 .58
ZN-65 4459 .39
CO-60 4689.00
EU-152 4846 .20
EU-154 5097.00
FE-59 5156.00
EU-152 5193.00
CO-60" 5322.67
EU-154 5586.00
EU-152 5622.00
EU-154 6385.00

s Peak fails
D Peak area deconvoluted.

I

63)

Energy

963.

995.
1003.
1085.
1089.
1102.
1112.

1115

1172.

1212

1274 .
12839.
1298.
1331.
1397.
1406.
1596.

11
05
32
80
82
42
07
.52
92
.21
89
64
88
29
09
05
71

WAN32
Tech Research Spectrum name:

I

4W02.88

15-AUG-2001 09:50:06 Page
00010452.Anl

Background Net area Cnts/sec

shape tests.

Tk ok x SUMMARY
_ JCLIDE - AVERAGE
NAME CODE ACTIVITY

MN-54

FE-59

CO-

CO-

57

60

Kr-85

ZN-65

microCi

0.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

ENERGY

keVv

834.

1099.
1291.

192.
.65

142

136.

1332
1173

513

1115.
8.

88.
25.

0.

OO OO0 O0O0OO0OWOoOOoOP oo

BRARY
PEAK

19.
5.

o

}—1

=
W W NOORFUTOONH WKk

’_l

PEAK

.032
.008
.010
.007
.005
.018
.012
.009
.000
.008
.002
.018
.000
.017
.003
.005
.005

ACTIVITY CODE MDA VALUE

microCi

81 0.000E+00

22
56
34

43

.51
.23

.99

52
13

04
50

o O O o

o

(]

.000E+0Q
.000E+0O
.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

o

R R R o0 R

ov

~J

o\°

I oe

o\

1.

DN W N

S

microCi
bododmdmdmdod—t ot ottt tmd -ttt -ttt -F-t—F=F-F -ttt -t-F-F-t-t-t+-+-+

132E-04

.135E-04
.188E-04
.010E-03
.655E-03

.831E-04

.378E-04
.151E-05

.780E-04

.285E-04
.000E+0COQ

.430E-03
.000E+00

U

Uncert

45.
89.
81.
168.
241.
60.
75.
.28
.00
89.
200.
60.
.00
.25

124

63

141.
.47
115.

115

88
44
65
99
13
30
09

44

00

30

42

47

S AGE

FWHM

.313s
.500s
.375s

.633D
.636D

.250s

’..l

.653D
.655D

.000g
.500s
.250s
.250s
.000s
.375s
.250s
.250s
.250s

* kK

COMMENTS

* k

179
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zlide Ave activity Energy Activity Code Peak MDA Comments
Ccs-137 1.9116E-04 661.62 1.912E-04 ( 6.049E-05
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+00 0.000E+00
EU-152 0.0000E+0O 121.78 0.000E+00 % 1.221E-04
688.63 0.000E+00 % 8.844E-03
367.71 0.000E+00 % 5.866E-03
344 .30 0.000E+00 & 3.756E-04
1408.08 0.000E+00 % 5.360E-04
964.00 0.000E+00 % 8.714E-04
1112.07 0.00CE+00 % 8.056E-04
778.90 0.000E+00 % 6.495E-04
1085.80 0.000E+00 % 1.072E-03
244 .67 0.000E+00 % 4 .894E-04
867.39 1.588E-03 7 3.094E-03
444 .00 0.000E+00 & 2.518E-03
411.09 2.920E-03 & 3.836E-03
1089.82 0.000E+00 % 6.239E-03
1299.19 0.000E+00 ? 5.190E-03
1212.89 0.000E+00 % 7.550E-03
EU-154 0.0000E+00 123.10 0.000E+00 % 7.189E-05
1274.80 0.000E+00 % 2.638E-04
723.30 0.000E+00 ? 2.794E-04
1004.80 0.000E+00 % 5.523E-04
873.20 0.000E+00 % 6.469E-04
996.30 0.000E+00 % 8.702E-04
248.04 0.000E+00 % 6.878E-04
591.70 0.000E+00 % 1.218E-03
756.70 0.000E+00 % 2.177E-03
1597.30 0.000E+00 % 7.456E-03
692.50 0.000E+00 % 5.379E-03
1397.80 0.000E+00 % 6.710E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.419E-04
105.31 0.000E+00 & 2.705E-04
60.01 0.000E+00 % 4.476E-03
( - This peak used in the nuclide activity average.
- Peak is too wide, but only one peak in library.

negative during deconvolution.

- Peak i1s too narrow.
- Peak
- Peak

- Peak

-U)o\°@ v

is too wide at FW25M, but ok at FWHM.
fails sensitivity test.
identified, but first peak of this nuclide

Peak is part of a multiplet and this area went
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WAN32
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I4W02.88
Spectrum name:

15-AUG-2001 09:50:06 Page
00010452 .Anl

failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.
Peak outside analysis energy range.

Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

Peakbackground subtraction

Nuclide Codes:
Thermal Neutron Activation
Fast Neutron Activation

Fission Product
Naturally Occurring Isotope
Photon Reaction
Charged Particle Reaction

ENQYzaHmTA
I

No MDA Calculation

Peak Codes:

SAMPLE

5

kkk kK

681

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Escape

{ - Key Line
A - Not in Average
***xx S UMMARY OF NUCLIDES 1IN

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g

L e e T S A e S aet SRR Rl TR Tl S e ik Sk i ks it chels St e Mt s
MN-54 < 3.9574E-07 0.000E+00 0.000E+00
FE-59 < 7.4656E-07 0.000E+00 0.000E+00
Co-57 < 1.6892E-06 0.000E+00 0.000E+00
CC-60 < 4 .8218E-07 0.000E+0O0 0.000E+00
Kr-85 < 6.2246E-07 0.000E+0C 0.000E+0O0
ZN-65 < 7.9911E-07 0.000E+0O0 0.000E+00
Cb-109 < 4 .9993E-06 0.000E+0C 0.000E+00
CS-137 6.6839E-07 1.504E-07 1.529E-07
EU-152 <« 4.2686E-07 0.000E+00 0.000E+0O0
EU-154 < 2.5135E-07 0.000E+00 0.000E+00
EU-155 < 4.9607E-07 0.000E+00 0.000E+00
————————————————————————————— SUMMARY

"AL ACTIVITY ( 49.9 to 000.0 keV) 6.6838950E-07
. £
Analyzed by: O// P — X//?(A,

Reviewed by:

OPERATOR

~ X/ 7/0/
/



Supervisor

682

Laboratory: IT Lab @ Georgia Tech Research Reactor
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. wple description
" E1400 #10 SN#254

Spectrum Filename: C:\User\00010413.Anl

Acquisition information

Start time 19-Jul-2001 14:12:13
Live time 599

Real time 600

Dead time .14%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb :
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

~—- Zero offset -.165 keVv; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel®™2

Library Files
Main analysis library: GT_RX.Lib
Library Match Width: ~1.500

Analysis parameters o
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 274.000 _
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.7400E+02)

= 3.6496E-03

Detection limit method:
MDA - EG&G ORTEC method ’ _
Additional random error: "1.0000000E+00

Additional systematic error: ~ 1.0000000E+00

Fraction Limit: .000%

Background width: best method (based on spectrum).

Peak acceptance width = 1.5000000E+00 )
“~crections Status Comments

Decay correct to date NO S

Decay during acquisition NO-

Decay during collection NO

Peaked background correction NO



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO



EG&G ORTEC G V - I ( 63) WAN32 I4W02.88 19-JUL-2001 15:18:30 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010413.Anl1

s3rgy calibration normalized difference: 1.0000
kkkxkkkkdkxrx [J N I D E N T I F I E D P E A K S U M M A R Y LR T R X R R LS &S
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
AP IR R IR b b il ek Jk Sk Sk ok ks s sl shuke Sheks e st S s S
298.85 74 .66 56. 98. .163 29.60 .780 PB-214 D
309.52 77.33 68. 143. .239 23.32 .782 PB-214 D
360.17 90.01 24, 52. . 087 38.15 .794 PB-214 D
373.48 93.35 20. 177. .295 23.07 1.170 U-235 sM
741.70 185.53 8. 157. .261 23.05 1.118 U-235 s
953.83 238.63 0. 333. .556 10.96 1.086 PB-212 M
1179.68 295.16 0. 161. .269 15.76 .882 PB-214 sM
1406.11 351.83 0. 140. .234 16.90 .902 PB-214 sM
2435.14 609.31 0. 102. .170 19.80 1.204 BI-214
5841.48 1460.93 0. 164. .274 15.62 1.128 K-40 sM
s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.
L tkxxkxkkkx*x¥%%% T D ENTT I FIED PEAK S UMM ARY khhhkhkhkhkrhhdkdk
‘NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY  UNCERT  FWHM
CHANNEL.  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA %  keV
I I I TR TR TR i duts dat thalh Jk sl dhh Sl Sk i sl ks sk S St e S
EU-155 240.49 60.05 55. 26. . 043 123.79 .348s
EU-155 345.94 86.45 64. 16. .027 150.97 .791D
CD-109 352.29 88.04 66. 40. T .067 65.65 .793D
EU-155 425 .44 106.36 9. 18. ~.030 84.98 1.184s
EU-152 487.05 121.78 15. 9. .014 145.67 .825D
EU-154 492 .33 123.10 31. 11. .019 ~ 150711 " .826D
CO-57 545.50 136.41 4, : 0. - .000 400.00 .292s
FE-59 567.39 141.89 43. 76. L1277 57.48 .594s
FE-59 776.90 194.34 37. 14. .024 285.17 .350s
EU-152 977.97 244 .67 4, 3. .005 248.59 .940D
EU-154 991.43 248.04 6. 7. - .011 134.93 .943D
EU-152 1374.00 343.79 0. 8. .013 70.71 .751s
EU-152 1445.67 361.73 0. 23. .038 41.70 .375s
EU-152 1634.68 409.03 0. 31. .052 35.92 .438s
EU-152 1773.00 443 .64 0. , 0. .000 .00 .000s
Kr-85 2064.00 516 .45 0. 10. .017 63.25 .250s
EU-154 2362.00 591.01 0. 4. .007 100.00 .250s
s-137 2643.63 661.46 0. 12. .020 57.74 .292s
‘ -152 2752.23 688.63 2, 8. -..014 81.65 1.326D
—7-154 2767.70 692.50 1. 5. -~ ,008 ~-111.64 1.329D
EU-154 2877.00 719.84 0. 11. .018 60.30 .250s
EU-154 2998.33 750.19 0. 44 . .073 30.15 .292s
EU-152 3126.00 782.12 0. 32. .053 35.36 .250s
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IT Lab @ Georgia Tech Research Spectrum name: 00010413.Anl

slide Channel Energy Background Net area Cnts/sec Uncert FWHM

T-54 3339.38  835.48 0. 22. .037 42.64 .750s
EU-152  3466.50 867.27 0. 9. .015 66.67 1.000s
EU-154 3491.33  873.48 0. 5. .008 89.44 .375s
EU-152  3848.33  962.75 0. 21. .035 43.64 .375s
EU-154  3978.00  995.17 0. 3. .005  115.47 .250s
EU-154  4032.00 1008.67 0. 15. .025 51.64 .250s
EU-152  4340.50 1085.80 1. 3. .005 157.79  1.633D
EU-152  4356.58 1089.82 1. 3, .005 145.61 1.636D
FE-59 4402.80 1101.37 0. 9. .015 66.67 .375s
EU-152  4445.58 1112.07 5. 1. .001 919.04  1.653D
ZN-65 4459.39 1115.52 5. 5. .008 168.85 1.655D
CO-60 4681.67 1171.08 0. 9. .015 66.67 .375s
EU-152  4825.00 1206.91 0. 10. .017 63.25 .250s
EU-154 5101.00 1275.89 0. 5. .008 89.44 .375s
FE-59 5170.38 1293.23 0. 11. .018 60.30 .500s
EU-152 5194.00 1299.13 0. 7. .012 75.59 .250s
CO-60 5327.00 1332.37 0. 11. .018 . 60.30 .250s
EU-154 5587.00 1397.34 0. 0. .000 .00 .000s
EU-152 5622.00 1406.09 0. 4. .007  100.00 .2508
EU-154 6389.00 1597.71 0. 1. .002 .200.00 - .250s

- Peak fails shape tests.
%5WsPeak area deconvoluted.

Fhkkk SUMMARY OF LIBRARY PEAK USAGE *E ok xk

- NUCLIDE - AVERAGE  ~------------- PEAK ------=-=-===-=--
NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
microCi kev microCi microCi: COMMENTS

IR S RSP SRR i ut it A At ks Sk St St Sl i i

MN-54 0.0000E+00 834.81 0.000E+00 % 1.186E-04":
FE-59 0.0000E+00 1099.22 0.000E+00 % 2.028E-04
1291.56 0.000E+00 % 3.187E-04
192.34 0.000E+00 & 1.621E-03
142.65 0.000E+00 % 6.027E-03--
CO-57 0.0000E+00 136.43 0.000E+00 % 1.999E-04
CO-60 0.0000E+00 1332.51 0.000E+00 % 1.414E-04
1173.23 0.000E+00 % 1.210E-04
Kr-85 0.0000E+00 513.99 0.000E+00 & 1.459E-04
: 35 0.0000E+00 1115.52 0.000E+00 % 2.346E-04
s 8.13 0.000E+00 = 0

.000E+00
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Peak MDA Comments

negative during deconvolution.

Peak is too narrow.

Peak is part of a multiplet and this area went

~ -=lide Ave activity  Energy Activity Code
CD-109% 0.0000E+00 88.04 0.000E+00 % 1.408E-03
25.50 0.000E+00 = 0.000E+00
Cs-137 0.0000E+00 661.62 0.000E+00 % 9.678E-05
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+00 = 0.000E+00
EU-152 0.0000E+0QO 121.78 0.000E+00 % 1.107E-04
688.63 0.000E+00 % 9.630E-03
367.71 0.000E+00 & 7.133E-03
344.30 0.000E+00 % 1.588E-04
1408.08 0.000E+00 % 5.604E-04
964 .00 0.000E+00 % 8.993E-04.
1112.07 0.000E+00 % 7.770E-04
778.90 5.759E-04 & 9.792E-04
1085.80 0.000E+00 % 9.319E-04 .
244.67 0.000E+00 % 4.188E-04
867.39 0.000E+00 % 2.267E-03
444.00 0.000E+00 ? 1.294E-03
411.09 1.886E-03 & 3.273E-03
1089.82 0.000E+00 % 5.592E-03
1299.19 0.000E+00 % 7.265E-03
1212.89 0.000E+00 & 8.812E-03
EU-154 -0.0000E+00 123.10 0.000E+00 % 9.752E~-05
1274.80 0.000E+00 % 3.206E-04
723.30 0.000E+00 & 4.367E-04
1004.80 0.000E+00 & 6€.949E-04
873.20 0.000E+00 % 7.409E-04
996.30 0.000E+00 % 7.993E-04
248.04 0.000E+00 % 5.702E-04
591.70 0.000E+00 % 1.274E-03-
756.70 2.451E-03 & 3.400E-03
1597.30 0.000E+00 % ~ 6.676E-03
692.50 0.000E+00 % 4.361E-03
1397.80 0.000E+00 ? 5.883E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.448E-04
105.31 0.000E+00 % 1.500E-04
60.01 0.000E+00 % 4.544E-03.
( - This peak used in the nuclide activity average. '
+ - Peak is too wide, but only one peak in library. =7

FraTe
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wt
i

Peak is too wide at FW25M, but ok at FWHM.

- Peak fails sensitivity test.

Peak identified, but first peak of this nuclide ~—~
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
- Peak outside analysis energy range.

Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

Ur o
|

R
|

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

2aoYMaHdd
[}

Peak Codes:

- -Gamma Ray

- X-Ray

- Positron Decay
- Single-Escape
Double-Escape
- Key Line

- Not in Average

PR OO L AQ
]

Fhkxk SUMMARY OF NUCLIDES IN SAMPLE il
TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g ucCi/g uCi/g

mdmbmdododododmdmd ot bttt mtod—F-dodbototmd =ttt -d ookttt
MN-54 < 4.3272E-07 0.000E+00 0.000E+00
FE-59 < 7.4021E-07 0.000E+00 0.000E+00
CO-57 < 7.2974E-07 0.000E+00 0.000E+00
CO-60 < 5.1588E-07 0.000E+00 0.000E+00 -
Kr-85 < 5.3248E-07 0.000E+00 0.000E+00
ZN-65 < 8.5635E-07 0.000E+00 0.000E+00
CD-109 < 5.1378E-06 0.000E+00 0.000E+00
CS-137 < 3.5320E-07 0.000E+00 0.000E+00
FI1-152 < 4.0390E-07 0.000E+00 0.000E+00
154 < 3.5593E-07 0.000E+00 0.000E+00
TC-155 < 5.2851E-07 0.000E+00 0.000E+00

----------------------------- "UMMARY  -ommmmmmmmmmmmmmmmm oo o
TOTAL ACTIVITY ( 0.0 keVv) 0.0000000E+00 uCi/g

e /7% o
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IT Lab @ Georgia Tech Research Spectrum name: 00010414.Anl

nple description
E1400 #11 SN#255

Spectrum Filename: C:\User\ 00010414 .Anl

Acquisition information

Start time 19-Jul-2001 16:24:36
Live time 599

Real time 600

Dead time .14%
Detector/Geometry IDs 1l & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb -
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

zZero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2 :

Library Files

Main analysis library: GT RX.Lib
Library Match Width: ‘ 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 282.000 _ e
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.8200E+02)

. = 3.5461E-03
Detection limit method: : T
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

swrrections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

o
i



- Absorption (Internal)
Geometry correction
Random summing

. NO

NO
NO

0

o

2
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xrgy calibration normalized difference: 1.0000
EREE R A R R Rk U N I D ENT I FIE D P E A K S U M MA R Y khkkkkhkkhxhdkk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
N T s ks et Tt it et AR LR R Ll Tl e o s Sk dk i sl sl St dhuks el st sk st s
298.68 74 .62 70. 97. .162 31.64 .780 PB-214 D
308.94 77.19 55. 173. .289 19.39 .782 PB-214 D
371.77 92.92 60. 124. .207 34.84 1.425 TH-234 s
954.25 238.73 0. 366. .611 10.45 .925 PB-212
1405.92 351.78 4. 133. .223 18.99 .997 PB-214 s
2434.33 609.11 0. 110. .184 19.07 .885 BI-214 s
5841.20 1460.86 0 160. .267 15.81 1.124 K-40 sM
s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.
kkkkkkrhkkkkdkkix T D ENT I FTI E D P E A K s UM M A R Y khkkkdhkdhhkdkdhkk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
_ CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV
g\w:—+-+-+-+—+—+-+-+—+—+-+—+—+-+-+—+-+-+-+—+—+—+—+—+—+;+—¥-+-+-+-+—+-+-+—+-+-+
EU-155 234.62 58.58 60. - ‘14. - .023° 185.71 .562
EU-155 345.94 86 .45 72, e 35. w089 = 75,71~ 791D
CD-109 352.29 88.04 81. 21. .036 126.65 .793D
EU-155 417.51 104.37 26. 27. . 044 98.69+ - - .349s
EU-152 487.05 121.78 21. 9. s015 164.80~ .825D
EU-154 492.33 123.10 28. o. . 015 175.67 .826D
CC-57 548.06 137.05 12, 85. .141 41.78 .465s
FE-59 575.49 143.92 19. 45, .075 59.07 1.381s
FE-59 768.89 182.33 7. 43, . .072 50.20 .364s
EU-152 977.97 244.67 0. 10. .016. .. 66.61 .940D
EU-154 991.43 248.04 11. 16. .027 77.52 .543D
EU-152 1375.76 344.23 0. 33. . . .055... 34.82. - -.563s
EU-152 1460.78 365.51 2. 10. .016 © 93.80 .306s
EU-152 1646.34 411.95 2. 17. .029 60.82 .413s
EU-152 1778.63 445.05 0. 22. .037 42 .64 .375s8
Kr-85 2053.67 513.87 3. 2. . 004 263.42 .179s
EU-154 2369.33 592.84 0. 11. .- .018 60.30 .250s
CS-137 2643.13 661.34 O. 60. .100 ~ 25.82. 1.689s
EU-152 2752.23 688.63 7. 2. .004 320.82 1.326D
EU-154 2767.70 692.50 9. 7. .012 . 139.17 1.329D
EU-154 2880.00 720.59 0. 18. .030- - 47.14 - .250s
‘ -154 2985.00 749.35 0. 23. .038 41.70 .250s
--152 3112.00 778.62 0. 0. .000 .00 .000s
MN-54 3321.75 831.07 0. 33. . 055 34.82 .313s
EU-152 3456.00 864.65 0. 19. . .032 45.88 .250s
EU-154 3488.00 872.65 0. 9. .015 66.67 .250s
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Background Net area Cnts/sec

vlide Channel Energy
~--152  3852.00 963.67
EU-154 3980.00 985.67
EU-154 4015.00 1004.42
EU-152 4340.50 1085.80
EU-152 4356.58 1089.82
FE-59 4389.00 10987.9%92
EU-152 4445.58 1112.07
ZN-65 4459.,39 1115.52
CO-60 4689.00 1172.92
EU-152 4842.00 1211.16
EU-154 5082.00 1271.14
FE-59 5160.00 1290.64
EU-152 5201.33 1300.97
CO-60 5329.00 1332.87
EU-154 5584 .00 1396.59
EU-152 5628.00 1407.59
EU-154 6389.50 1597.84
s Peak fails shape tests.

D Peak area deconvoluted.

Flkk R

JCLIDE -

NAME

MN-54

FE-59

CO-57

C0-60

Kr-85

ZN-65

SUMMARY

AVERAGE

CODE ACTIVITY
microCi
b~ —F—d-d=t—t-F—F =t =F—fmt—F—F—F -ttt —F-F-F-F-t-F-t—F -t =ttt —F-F-+-+-+

8.

0.

1610E-05

O000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

ENERGY

keV

834

1099.
1291.
.34
142.

192

136

1332
1173

513.

1115

88.
.50

25

22
56

65

.43

.51
.23

99

.52
8.

13

04

O O O O

o

0. 12. .020 57.74
0. 2. .003 141.42
0. 0. .000 .00
2. 5. .008 122.46
1. 2. .003 223.63
0. 7. .012 75.59
5. 5. .009 148.14
0. 3. .004 144.43
0. 3. .005 115.47
0. 11. .018 60.30
0. 19. .032 45.88
0. 3. .005 115.47
0. 6. .010 " 81.65
0. 3. .005 115.47
0. 5. .008 89.44
0. 3. .005 115.47
0. 2. .003  141.42
BRARY PEAK USAGE
PEAK ~-------=-=~=----
ACTIVITY CODE MDA VALUE :
microCi microCi . COMMENTS

.81 8.161E-05

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

.000E+00

.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

& (

e o of

'g

oe

o\® o°

o°

I o°

Il oe

6.

= AN

o =

.447E-04
.609E-03
.683E-03

.385E-03
.000E+0 0

Uncert FWHM

.250s8
.250s
.000s
.633D
.636D
.250s
.653D
.655D
.250s
.250s
.250s
.250s
.250s
.250s
.250s
.250s
.500s

183E-05"" -

.912E-04~

.306E-04 -

.085E-04
.779E-0Q5==

.250E-04

.847E-04
.000E+00

PP

H

3

kkkk¥k
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2lide Ave activity Energy Activity Code Peak MDA. Comments
Cs-137 1.4516E-04 661.62 1.452E-04 *( 6.049E-05
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+CO0 = 0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 1.194E-04
688.63 0.000E+00 % 9.379E-03
367.71 0.000E+00 & 5.865E-03
344 .30 1.452E-04 * 2.420E-04
1408.08 0.000E+00 % 5.359E-04
964.00 0.000E+00 % 7.616E-04
1112.07 0.000E+00 % 8.747E-04
778.90 0.000E+00 ? 4 .499E-04
1085.80 0.000E+00 % 1.040E-03
244 .67 0.000E+00 % 4 .561E~04
867.39 0.000E+00 & 2.794E-03.
444.00 0.000E+00 % 2.481E-03
411.09 0.000E+00 % 2.784E-03
1089.82 0.000E+00 % 5.347E-03 .
1299.19 0.000E+00 % 7.028E-03
1212.89 0.000E+00 % 9.034E-03
EU-154 0.0000E+00 123.10 0.000E+00 %  9.312E-05
1274.80 0.000E+00 & 4 .493E-04
723.30 0.000E+00 & 5.029E-04
1004.80 0.000E+00 7 4.077E-04
873.20 0.000E+00 % 8.422E-04 .
996.30 0.000E+00 % 7.596E-04
248.04 0.000E+00 % 7.154E-04
591.70 0.000E+00 % 1.586E-03
756.70 0.000E+00 & 2.710E-03
1597.30 0.000E+00 %  7.085E-03
692.50 0.000E+00 % 5.593E-03
1397.80 0.000E+00 % 7.685E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.631E-04
105.31 0.000E+00 % 1.900E-04
60.01 0.000E+00 & 4.382E-03
( - This peak used in the nuclide activity average.
* - Peak is too wide, but only one peak in library.

negative during deconvolution.

> - Peak is too narrow.

—@ - Peak
% - Peak fails sensitivity test.
S - Peak

is too wide at FW25M, but ok at FWHM.

identified, but first peak of this nuclide

B R I TIN

Peak is part of a multiplet and this area went
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7 failed one or more gqualification tests.
-4 - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
- Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

2EQd2z2+-m"4A
1

Peak Codes:

- Gamma Ray

- X-Ray

- Positron Decay

Single-Escape

- Double-Escape

- Key Line

- Not in Average o .

IR R RN
]

i SUMMARY OF NUCLIDES IN SAMPLE *xk kK
TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g
bododododtmdmdmtodod—d-dmd-F-t-F—t-F-t=tmd bttt —F-t-d-F=F-t -ttt +
MN-54 # 2.8940E-07 1.008E-07 - 1.015E-07
FE-59 < 6.7810E-07 0.000E+00 0.000E+00
CO-57 < 1.8815E-06 0.000E+00 .. 0.000E+00 . o
CO-60 < 3.8483E-07 0.000E+00 _0.000E+00
Kr-85% < 4 .4324E-07 0.000E+00 0.000E+00
ZN-65 < 6.5487E-07 0.000E+0QO0 0.000E+0C0O
CDh-109 < 4 .9131E-06 0.000E+0Q0 0.000E+00
CS-137 # 5.1477E-07 1.329E-07 1.346E-07 .
EU-152 < 4 ,2323E-07 0.000E+00 0.000E+00
EU-154 <« 3.3022E-07 0.000E+00 0.000E+00
EU-155 <« 5.7847E-07 0.000E+0Q0 ~0.000E+00 . . i

t All peaks for activity calculation had bad shape.
=%  Activity omitted from total

& Activity omitted from total and all peaks had bad shape.
————————————————————————————— SUMMARY e e
TOTAL ACTIVITY ( 49.9 to 2000.0 keV) 8.0416700E-07 uCi/g
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ple description
.- E1400  #12 #256

Spectrum Filename: C:\User\00010416.Anl

Acquisition information

Start time . 20-Jul-2001 08:08:56
Live time 599

Real time 600

Dead time .15%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 286.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.8600E+02)

= 3.4965E-03

Detection limit method:
MDA - EG&G ORTEC method . :
Additional random error: 1.0000000E+00

Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00
~.crections Status . Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

G0
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i1

srgy calibration normalized difference: 1.0000
khkxrkkhhkkxtd J N I D E N T I F T E D P E A K S U M M A R Y dhkkhkdkdxhkhdhkixd
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
I IS G TIPS fnt et Sk Jks Sk s Sinks sl ke et A Al A S A
300.60 75.10 103. 132. .221 27.82 .780 PB-214 D
309.33 77.29 92. 214 . .357 18.67 .782 PB-214 D
373.04 93.24 63. 163. .273 26.73 1.193 U-235 sM
954.08 238.69 58. 343. .573 18.73 .893 PB-212 M
1180.02 295.24 11. 130. .218 26 .62 .997 PB-214 M
1352.14 338.32 10. 77. .128 30.56 .708 AC-228 sM
1406.75 351.99 10. 162. .270 21.81 .522 PB-214 sM
2330.62 583.16 0. g7. .162 20.31 .819 TL-208 s
2435.27 609.34 0. 163. .272 15.67 1.073 BI-214
5840.33 1460.64 c. 208. .347  13.87 1.235 K-40 =
s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.
- ‘:*********** I D E N T I F I E D P B A K S U M M A R Y khkkkkkkhkhkkhkdkik
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC- 2 SIGMA % keV
R IS IR A 5k ettt i kel et Sl S
EU-155 253.35 63.27 125. 176. .294 45.22 .795s
EU-155 345.94 86.45 71. 19. .031  136.29 .791D
CD-109 352.29 88.04 84. 31. .051 91.61 .793D
EU-155 420.62  105.15 152. 14. .023 629.11 .297s
EU-152 487.05 121.78 23. 5. .008 ~ 296.53" .825D
EU-154 492.33 123.10 34. 13. .022 135.03°°  .826D
CO-57 554.31  138.62 22. 101. .169 37.45 .537s
FE-59 566.82  141.75 19. 33. .055 61.88 .650
FE-59 766.53  191.74 16. 18. .031  100.80 .668
EU-152 977.97  244.67 10. 3. .005 310.93 .940D
EU-154 991.43  248.04 17. 3. .004  473.41  .943D
EU-152 1375.50  344.17 2. 0. .000 282.84 .292s
EU-152 1470.00 367.82 2. 0. .000 - 282.84 .000s
EU-152 1641.00 410.61 0. 1. .002  200.00 .125s
EU-152 1779.44  445.25 0. 31. .052 35.92 .375s
Kr-85 2069.50 517.83 0. 31. .052 35.92 .250s
EU-154 2373.20 593.81 0. 10 .017 63.25 .250s
Cs-137 2628.00 657.55 0. 23. .038 . 41.70 .334s
-152 2752.23 688.63 2. 6. .010 10379 -1.326D
=154 2767.70 692.50 5. 6. .010 135.20 1.329D
EU-154 2865.00 716.84 0. 20 .033 44 .72 .250s
EU-154 3029.75 758.04 0. 22 .037 42 .64 .500s
EU-152 3126.44 782.23 0. 13 .022 55.47 .563s
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IT Lab @ Georgia Tech Research Spectrum name: 00010416.Anl

:lide Channel Energy Background Net area Cnts/sec Uncert FWHM

~-54 3337.11 834.92 0. 25. .042 40.00.. . . .500s
EU-152 3460.00 865.65 0. 6. .010 81.65 1.250
EU-154 3493.25 873.96 0. 28. .047 37.80 .313s
EU-152 3874.11 969.20 0. 66. .110 24 .62 1.084s
EU-154 3977.00 994,92 0. 8. .013 70.71 .250s
EU-154 4015.00 1004.42 0. 0. .000 .00 .000s
EU-152 4340.50 1085.80 1. 1. .001 556.99 1.633D
EU-152 4356.58 1089.82 4. 6. .010 128.70 1.636D
FE-59 4404.00 1101.67 0. 16. .027 50.00 . .250s
EU-152 4445.58 1112.07 1. 3. .005 164 .45 1.653D
ZN-65 4459.39 1115.52 3. 7. .012 99.41 1.655D
CO-60 4667.33 1167.50 0. 20. .033 44 .72 .250s
EU-152 4842.50 1211.28 0. 39. . 065 32.03 .312s
EU-154 5088.00 1272.64 0. 5. .008 89.44 .250s
FE-59 5156.00 1289.64 0. 3. .005 115.47 .250s
EU-152 5179.00 1295.38 0. 14. .023 53.45 .2508
CO-60 5326.00 1332.12 0. 0. .000 .00 .000s
EU-154 5574.50 1394.22 0. 6. .010 81.65 .500s
EU-152 5624.75 1406.77 0. 7. .012 75.59 .375s
EU-154 6386.00 1596.96 0. 0.

.000 .00 .000s

© Peak fails shape tests.
.. Peak area deconvoluted.

Xk kkx SUMMARY OF LIBRARY PEAK USAG E  kEExx

- NUCLIDE - AVERAGE = ------------- PEAK ----=---=---2--
NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
microCi keVv microCi microCi COMMENTS

I R e ik kit e R TR bl Sl dh Sk ok S sk Sl St el ks ks ke

MN-54 0.0000E+00 834.81 0.000E+00 % 1.237E-04

FE-59 0.0000E+00 1099.22 0.000E+00 % 2.373E-04
1291.56 0.000E+00 % 2.447E-04" i
192.34 0.000E+00 % 1.397E-03
142.65 0.000E+00 % 4.323E-03

CO-57 6.4630E-04 136.43 6.463E-04 &( 3.038E-04

CO-60 0.0000E+00 1332.51 0.000E+00 ?( 9.045E-05

1173.23 0.000E+00 & 1.516E-04

Kr-85 1.1867E-04 513.99 1.187E-04 &( 9.570E-05
z 55 0.0000E+00 1115.52 0.000E+00 % 2.347E-04
~ 8.13 0.000E+00 =

0.000E+0O
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N

CD-109

Cs-137

EU-152

EU-154

BEU-155

:lide Ave activity

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00
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88.
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32
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36
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1299.
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123.
1274
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1597.
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60.

Energy

04

.50
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.18
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.40
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63
71
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00
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20
80
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.39

00
09
82
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89

10

.80
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80
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04
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70
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.50
80~

45

.31

01

0.
0.

(e el el

WOOOHODOOOOH OO0OO0OO0OO

OO O OCOO0OO0Nh OO OO

0.
0.
.000E+00

0

Activity

000E+00
000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.257E-03
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.605E-03
.000E+00
.000E+00
.000E+00
.017E-03

.000E+00
.000E+00
.000E+00
.000E+00
.353E-04
.000E+00
.000E+00
.000E+00
.000E+0O0
.000E+00
.000E+00
.000E+00

000E+00
00CE+00

[
)

.000E+00 &
.000E+00
.000E+00
.000E+00 =

o % o o oP

o°

wWJ P o0 J° R

W I R oP oo W R P oP

oe

0 U o R o°

R

o° o°

R

This peak used in the nuclide activity

Peak is too wide, but only one peak in
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak 1s too narrow.

Code

o+

OO oW

P OOAR NN ONIFRL,ONMNE &R

NSJuoanvErEowE b UTwR

1.
3.
7.

00010416.Aan1
Peak MDA Comments

.457E-03
.000E+00

.177E-04
.000E+00
.000E+00
.000E+00

.166E-04
.118E-03
.181E-03
.255E-04
.253E-04
.358E-03
.200E-04
.361E-04
.468E-04
.894E-04
.068E-03
.785E-03
.634E-03
.794E-03
.669E-03
.350E-02

.017E-04
.207E-04
.198E-04
.078E-04
.179E-03
.616E-04
.485E-04
.548E-03
.671E-03
.214E-03
.033E-03
.969E-03

518E-04
053E-04
979E-03

average.

library.

[osein]
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1

Peak fails sensitivity test.

I14W02.88
IT Lab @ Georgia Tech Research Spectrum name:

20-JUL-2001 08:18:57 Page 5

Peak is too wide at FW25M, but ok at FWHM.

00010416 .Anl

$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - Peakbackground subtraction

Nuclide Codes:

*kkk*x

SAMPLE

T - Thermal Neutron Activation

F - Fast Neutron Activation

I - Fission Product

N - Naturally Occurring Isotope

P - Photon Reaction

C - Charged Particle Reaction

M - No MDA Calculation

Peak Codes:

G - Gamma Ray

X - X-Ray
.. > - Positron Decay
S - Single-Escape

D - Double-Escape

K - Key Line

A - Not in Average
* kKK k SUMMARY O F NUCLTIDES IN

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g

P Rl et e TR TR P Ll T S et sl Sk ot Sl sk Zhcks shols il Sk it S i i
MN-54 < 4.3241E-07 0.000E+00 0.000E+00
FE-59 < 8.2964E-07 0.000E+00 0.000E+00
Co-57 # 2.2598E-06 8.464E-07 8.522E-07
CO-60 < . qﬁ”%F2§E 07 0.000E+00 0.000E+00

R g5 T o 0T AITES 0T ——3496B-07 At Aese 4 Lo yissa! g
adle

speefron
berc&eﬁ'{'l ‘)Cle<{ - P@'r/( ﬁaj ,chl- “faafz
at B Kt )09"’"@ ‘?/7/0,

ZN-65 < 8.2053E-07 0.000E+0GO "0.000E+00
CD-109 < 5.0931E-06 0.000E+00 0.000E+00
Cs-137 <« 4.1154E-07 0.000E+00 0.000E+00
EU-152 < 4.0757E-07 0.000E+00 0.000E+00

-154 < 3.5560E-07 0.000E+00 0.000E+00
+—"-155 < 5.3120E-07 0.000E+00 0.000E+00

# All peaks for activity calculation had bad shape.

*
&

Activity omitted from total
Activity omitted from total and all peaks had bad shape.
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IT Lab @ Georgia Tech Research Spectrum name: 00010416.Anl

--------------------------- SUMMARY  —-mmmedmmmmmmmmmmmmmmmemme oo
AL, ACTIVITY ( /2000.0 keV) 2.6747470E-06 uCi/g

7 27/0/

Analyzed by:

o;/réRATOR / _
Reviewed by: 74// 5% g/ 7/&/
Supervisor T

Laboratory: IT Lab @ Georgia Tech Research Reactor
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"EG&C ORTEC G V - I ( 63) WAN32 1I4W02.88 20-JUL-2001 08:31:15 Page 1
IT Lab @ Georgia Tech Research Spectrum name: 00010417.Anl
1ple description
E1400 #13 #257

Spectrum Filename: C:\User\00010417.Anl

Acquisition information

Start time » 20-Jul-2001 08:21:14
Live time 599

Real time 600

Dead time .14%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration ,
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keVv; Gain .250 keV/channel

Quadratic -.467E-07 keV/channel”2
Library Files
Main analysis library: GT _RX.Lib
Library Match Width: 1.500
Analysis parameters .
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 264.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.6400E+02)

= 3.7879E-03

Detection limit method:
MDA - EG&G ORTEC method .
Additional random error: 1.0000000E+00

Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00
“~rrections Status . Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

17



EG&G ORTEC G V - I ( 63) WAN32 TI4W02.88 20-JUL-2001 08:31:15 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010417.Anl

irgy calibration normalized difference: .0341
*hxkkErk¥xrkAxrxr U N I D ENTIUPEFE T ED P E A K 8 U M MA R Y dhkkhkhkhhthhkhrkhk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
e it et e et e E R R el el el o Sk ek el i Sk thok il i Sl S S ik ik
372.78 93.17 57. 117. .195  32.87 .976 U-235 s
954.59  238.82 0. 288. .481  11.79 .905 PB-212 s
1180.13  295.27 11. 76. .126  37.76 .914 PB-214
1406.53  351.93 0. 144. .240 16.67 1.059 PB-214 s
2331.21  583.31 0. 86. .144  21.57 .751 TL-208 sM

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

khkkkkkkdkxkhkrdkx T D EN T I F IE D P E A K S U M M AR Y LEEEE L E R R R RS R &
NUCLIDE PEAK CENTROID BACKGROUND NET AREA  INTENSITY UNCERT  FWHM
CHANNEL ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV
ottt ot-F-t-F-F-t—Ft=F-F—F-F -t -ttt -ttt -ttt -t-F-F-t-Ft-Ft-F-Ft-+-t-+
"~ "-155 238.61 59.58 62. 30. .050 131.92  .290s
155 345.94 86.45 49. 26. .044 84.82 .791D
CV-109 352.29 88.04 66. . 31, .052 82.70 .793D
EU-155 429.71  107.42 21. 50. .083 65.79 .420s
EU-152 483.30 120.84 17. 8. .013  186.30 .272s
EU-154 492.33  123.10 14. 0. .000 .00 .826
CO-57 543.67  135.95 27. 16. ©.027  154.19 .438s
FE-59 570.17  142.59 36. 23. .038 110.50  .470s
FE-59 780.03  195.12 13. 71. .118 51.98 .417s
EU-152 977.97  244.67 7. 0. .000 .00 .940
EU-154 987.18  246.98 8. 6. .010 157.21 .480s
EU-152 1377.00  344.54 0. 4. .007  100.00 .501s
EU-152  1464.45  366.43 0. 24. .040 40.82 .375s
EU-152 1633.06  408.62 0. 45. .075 29.81 .313s
EU-152 1777.69  444.81 0. 38. ©.063 32.44 .563s
Kr-85 2053.00 513.70 0. 0. .000 00" .000s
EU-154 2359.00 590.26 0. 19. .032 45.88 .375s
CS-137  2644.08  661.58 0. 56. .093 °  26.73" .438s
EU-152 2712.25 678.63 0. 27. . 045 38.49  .375s
EU-154 2767.70  692.50 0. 0. .000 .00 .250D
EU-154 2889.00. 722.84 0. 0. .000 .00 .000s
EU-154 3023.00  756.36 0. 0. .000 .00 .000s
EU-152  3112.00  778.62 0. 0 -~ .000 .00 .000s
.54 3335.33  834.47 0. 12, -.020- 57.74"  .375s
—-152  3470.00 868.15 0. 7. .012 75.59 .250s
EU-154  3489.00 872.90 0. 0 .000 .00  .000s
EU-152 3856.38  964.76 0. 16. .027 50.00 .333s
EU-154 3985.75  997.11 0. 12. .020 57.74 .375s
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_ EG&G ORTEC GV - I ( 63) WAN32 1I4W02.88 20-JUL-2001 08:31:15 Page 3
IT Lab @ Georgia Tech Research Spectrum name: 00010417.Anl

rlide Channel Energy Background Net area Cnts/sec Uncert FWHM
~—-154 4012.00 1003.67 0. 4. .007 100.00 .250s

EU-152 4340.50 1085.80 5. 2. .004 300.86 1.633D
EU-152 4356.58 1089.82 3. 1. .002 401.30 1.636D
FE-59 4387.80 1097.62 0. 12. .020 57.74 .375s
EU-152 4445.58 1112.07 5. 7. .012 115.66 1.653D
ZN-65 4459.39 1115.52 4. 7. .012 103.11 1.655D
CO-60 4667.00 1167.42 0. 14. .023 53.45 .750s
EU-152 4858.50 1215.28 0. 23. .038 41.70 .625s
EU-154 5090.00 1273.14 0. 8. . 013 70.71 .250s
FE-59 5163.00 1291.39 0. 1. .002 200.00 .250s
EU-152 5196.75 1299.82 0. 11. .018 60.30 .375s
CO-60 5325.00 1331.87 0. 1. .002 200.00 .250s
EU-154 5587.00 1357.34 0. 0. .000 .00 .000s
EU-152 5632.33 1408.67 0. 7. .012 75.59 .375s
EU-154 6386.00 1596.96 0. 0. .000 .00 .000s

s Peak fails shape tests.
D Peak area deconvoluted.

* ok k ok SUMMARY OF LIBRARY PEAK USAGE Tk ok k%

- NUCLIDE - AVERAGE = ------------- PEAK --==----==--=- -
N™™E CODE ACTIVITY ENERGY ACTIVITY CODE MDA‘VALUE
microCi kev microCi microCi COMMENTS

T e o ok et T R R e S E el St il b i Sl el Sk ks sk el St s dh e s

MN-54 0.0000E+00 834.81 0.000E+00 % 9.892E-05
FE-59 0.0000E+00 1099.22 0.000E+00 % 2.185E-04
1291.56 0.000E+00 % 2.191E-04
192.34 0.000E+00 & 1.972E-03
142.65 0.000E+00 % 4.537E-03
CO-57 0.0000E+00 136.43 0.000E+00 % 3.857E-04
CO-60 0.0000E+00 1332.51 0.000E+00 % 9.717E-05
1173.23 0.000E+00 & 1.361E-04
Kr-85 0.0000E+00 513.99 0.000E+00 ?( 9.569E-05
ZN-65 0.0000E+00 1115.52 0.000E+00 % 2.405E-04 -
8.13 0.000E+00 = 0.000E+00
CD-109 0.0000E+00 88.04 0.000E+00 % 1.357E-03
25.50 0.000E+00 = 0.000E+00
C—-137 1.3549E-04 661.62 1.355E-04 ( 6.049E-05
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
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.000E+00
.000E+00
.000E+00

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

Code

o

) O\O O\O O\O O\O O\O m
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20-JUL-2001 08:31:15 Page
00010417 .Anl

Peak MDA Comments

000E+00

.122E-04
.296E-02
.233E-03
.381E-04
.252E-04
.268E-04
.179E-04
.499E-04
.040E-03
.136E-04
.137E-03
.994E-03
.744E-03
.592E-03 -
.111E-03
.125E-02

.788E-05
.543E-04
.794E-04
.117E-04
.672E-04 -
.066E-03
.823E-04
.858E-03
.393E-03
.213E-03
.220E-03
.883E-03

411E-04

.145E-04
.785E-03

This peak used in the nuclide activity average.

Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is too narrow.

Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range

Peak outside analysis energy range.

4

A
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IT Lab @ Georgia Tech Research Spectrum name: 00010417.Anl

% - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
-~ Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

2Qo=EHHEJ
1

Peak Codes:

- Gamma Ray

- X-Ray

- Positron Decay
Single-Escape
- Double-Escape
- Key Line

- Not in Average

RO WY ME
i

P

FEkEX SUMMARY O F NUCLTIDES IN SAMPL E * ok kk ok
TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g ucCi/g uCi/g

el E e B R ok o Tk ek et e e S e R St S R A s
MN-54 < 3.7470E-07 0.000E+00 0.000E+00
FE-59 < 8.2781E-07 0.000E+00 0.000E+00
CO-57 < 1.4610E-06 0.000E+00 0.000E+00
CO-60 < 3.6806E-07 0.000E+00 0.000E+00
Kr-85 < 3.6247E-07 0.000E+0Q0 0.000E+00
ZN-65 < 5.1113E-07 0.000E+00C 0.000E+00
CD-109 < 5.1403E-06 0.000E+00 0.000E+00
cS-137 5.13218-07 1.372E-07 1.388E—O7_
EU-152 <« 4 .2491E-07 0.000E+00 0.000E+00
EU-154 < 2.5712E-07 0.000E+00 0.000E+00
EU-155 <« 5.3450E-07 0.000E+00 0.000E+00

----------------------------- SUMMARY  —o-mmm oo oo oo

TOTAL ACTIVITY /{fiifﬁiﬁo keV) 1320950E 07 uCi/g
Analyzed by: 2” /’

RATOR

~viewed by: °4/<§7§2’%3 é?%; //éj

Supervisor

Laboratory: IT Lab @ Georgia Tech Research Reactor
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IT Lab @ Georgia Tech Research Spectrum name: 00010453 .Anl

ple description
" E1400 #14 SN258

Spectrum Filename: C:\User\00010453.Anl

Acquisition information

Start time 15-Aug-2001 09:53:33
Live time 599

Real time 600

Dead time .14%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

P Zero offset -.165 keV; Gain .250 keV/channel
Ouadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 308.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.0800E+02)
= 3.2468E-03

Detection limit method:
MDZ - EG&G ORTEC method

Additiocnal random error: 1.0000000E+00
Additional systematic error: 1.0000000E+0QO
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+0C0

~orrections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



Absorption (Internal) NO
Geometry correction NO 1413
Random summing NO
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EG&C ORTEC G V - I ( 63) WAN32 TI4W02.88 15-AUG-2001 10:03:35 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010453 .Anl

'wwrgy calibration normalized difference: .6303
*kkhkhkkdhkrhhhh Ak U N I D E N T T F I = D P E A K S U M M A R Y R o O
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
T S k. Ik Tk Ttk Tt e S S S e e e Sl S Sk il Sk sk st skl ik s sl il sl
300.78 75.15 52. 75. .126 35.54 .780 pPB-214 D
310.08 77.47 47 . 142. .238 21.55 .782 PB-214 D
955.63 239.08 25. 314. .523 19.28 1.024 PB-212 sM
1181.13 295.52 0. 102. .170 15.80 .993 PB-214 sM
1408.41 352.40 0. 139. .232 16.96 1.053 PB-214 sM
2332.99% 583.75 0. 105. .175 19.52 .590 TL-208 s
2438.09 610.05 0 119. .199 18.33 .935 RU-103 s
s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.
dhkhkhkkrEdri I hhki I D E N T I F I E D P E A K S U M M A R Y EIE S S T 3 ok i b o
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keVv
L T Tt Tk o ot e e SR S S el e S il Sl Sl bl sl Skl sk ek ol Skttt sl skl Sl s &
BU-155 239.44 59.79 26. 35. .058 91.89 .322s
EU-155 345.94 86.45 41. 4. .006 498.21 .791D
CDh-109 352.29 88.04 46. 43. .071 54.74 .793D
EU-155 413.90 103.46 28. 35. .058 86 .85 .599s
EU-152 487.05 121.78 23. 6. .010 238.85 .825D
EU-154 492.33 123.10 14. 6. .010 201 .84 .826D
CO-57 558.95 135.78 20. 44 . .073 76.60 .420s
FE-59 569.80 142.50 7. 6. .010 157.53 .200s
FE-59 768.72 192.29 0. 18. .030 47 .14 .334s
EU-152 977.97 244 .67 12. 4. .006 278.73 .940D
EU-154 991.43 248.04 14. 11. .018 116.38 .943D
EU-152 1378.33 344.88 0. 6. .010 81.65 .375s
EU-152 1476.32 369.40 0. 24, .040 40.82 .501s
EU-152 1645.00 411.61 0. 5. .008 89.44 .250s
EU-152 1779.58 445 .29 0.. 29. .048 37.14 .417s
Kr-85 2054.00 513.95 1. 0. .000 200.00 .000s
BEU-154 2362.75 591.20 0. 30. .050 36.51 .313s
CsS-137 2647 .54 662.44 0. 68. .113 24 .25 .750s
EU-152 2752 .23 688.63 4. 4. .006 196 .55 1.326D
EU-154 2767.70 6£92.50 7. 6. .010  149.67 1.329D
EU-154 2889.00 722.84 0. 0 .000 .00 .000s
N 154 3019.25 755.42 0. 19. .032 45.88 .292s
- _~152 3105.25 776.93 0. 8. .013 70.71 .313s
MN-54 3345.33 836.97 0. 8 .013 70.71 .250s
EU-152 3471.00 868.40 0. 7 .012 75.59 .250s
EU-154 3489.00 872.90 0. 0] .000 .00 .000s
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EU-152
EU-152
FE-59
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EU-154
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EU-152
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EU-154
EU-152
EU-154
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Background Net area Cnts/sec
1.

Channel Energy
3854.00 964.17
3978.00 995.17
4015.00 1004.42
4340.50 1085.80
4356.58 1089.82
4392.00 1098.67
4445.58 1112.07
4459.39 1115.52
4689.00 1172.92
4847.00 1212.41
5099.00 1275.39
5162.00 1291.14
5192.00 1298.63
5326.00 1332.12
5590.00 1398.09
5608.00 1402.59
6£386.00 1596.96

shape tests.

g Peak fails
D Peak area deconvoluted.

* %k k k%

NAME

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65

.09

JCLIDE -

SUMMARY

AVERAGE
CODE ACTIVITY

microCi

0.

0.

0000E+00

0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

ENERGY
keVv

834.

1099

1291.
.34
142.

192

136

1332
1173

513.

1115

88.
.50

25

O 0O Q000000 OoOMNMNWOKNOO

PEAK

0.

et
O~ b OoORPRONOREFEWONDNOOO

PEAK

.000
.010
.000
.004
.004
.010
.005
.001
.007
.000
.003
.000
.002
.000
.007
.028
.000

ACTIVITY CODE MDA VALUE
microCi

81 0.000E+00

.22

56

65

.43

.51
.23

59

.52
8.

13

04

o elNeNe]

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

.000E+00

.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

«J oe oe

o\

o\e

g

)

o\

o\

I o

oe

8.

N =N

O

'_l

microCi

925E-05

.850E-04
.039E-04
.131E-03
.719E-03

.489E-04

.044E-05
.023E-04

.028E-04

.847E-04
.000E+00

.310E-03
.000E+00

U

Uncert

219.
81.
.00
200.
181.
81.
216,
603.
100.
.00
141.
.00
200.
.00
100.
48.
.00

85
65

73
96
65
80
80
00

42

00

00
51

S AGE

FWHM

.189s
. 7508
.000s

.633D
.636D

.250s

.653D
.655D

.250s
.000s
.250s
.000s
.250s
.000s
.250s
.250s
.000s

* %%k

COMMENTS
el ok T o s il S T T Sl Sl Sl sl S Sk St il dhed ik s St A2

* *
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~lide Ave activity Energy Activity Code Peak MDA Comments
CS-137 1.6453E-04 661.62 1.645E-04 ( 6.049E-05
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00C
36.40 0.000E+00 0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 1.180E-04
688.63 0.000E+00 % 9.117E-03
367.71 0.000E+00 & 7.234E-03
344 .30 0.000E+00 % 1.4590E-04
1408.08 0.000E+00 & 7.900E~04
964.00 0.000E+00 % 5.115E-04
1112.07 0.000E+00 % 7.770E-04
778.90 0.000E+00 % 6.495E-04
1085.80 0.000E+00 % 9.319%E-04
244 .67 0.000E+00 % 5.196E-04
867.39 0.000E+00 % 2.137E-03
444 .00 1.501E-03 2.721E-03
411.09 0.000E+00 % 1.987E-03
1089.82 0.000E+00 % 5.347E-03
1299.19 0.000E+00 % 5.576E-03
1212.89 0.000E+00 ? 5.780E-03
EU~154 0.0000E+00 123.10 0.000E+00 % 7.559E-05
1274.80 0.000E+00 % 2.799%E-04
723.30 0.000E+00 ? 2.794E-04
1004.80 0.000E+00 ? 4.078E-04
873.20 0.000E+00 *? 5.672E-04
996.30 0.000E+00 % 9.022E-04
248.04 0.000E+00 % 6.972E-04
591.70 1.218E-03 ? 2.160E-03
756.70 0.000E+00 % 2.549E-03
.1597.30 0.000E+00 ? 6.213E-03
692.50 0.000E+00 % 5.267E-03
1397.80 0.000E+00 % 7.384E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.158E-04
' 105.31 0.000E+00 & 2.046E-04
60.01 0.000E+00 % 4.034E-03

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went
negative during deconvolution.
” - Peak is too narrow.
- Peak is too wide at FW25M, but ok at FWHM.
- Peak fails sensitivity test.
Peak identified, but first peak of this nuclide

o oel
|

oot

[
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Spectrum name:

failed one or more qualification tests.

15-AUG-2001 10:03:35 Page 5
00010453 .Aan1

-+ - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes: A

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

EQOnmE H>gY
i

Peak Codes:

- Gamma Ray

- X-Ray

Positron Decay

- Single-Escape

- Double-Escape
- Key Line

“# - Not in Average

FrE k% SUMMARY OF NUCLTIDES IN SAMPLE chE Kk ok

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL

uCi/g uCi/g ucCi/g
+—+—+-+—+—+—+—+—+—+—+—+~+-+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+
MN-54 < 2.8976E-07 0.000E+00 0.000E+00
FE-59 < 6.0067E-07 0.000E+00 0.000E+00
CO-57 < 1.4575E-06 0.000E+0Q0 0.000E+00
CO-60 < 2.9364E-07 0.000E+00 0.000E+00
Kr-85 < 3.3384E-07 0.000E+00 0.000E+00
ZN-65 < 5.9962E-07 0.000E+00 0.000E+00
CD-109 <« 4 .2535E-06 0.000E+00 0.000E+00
C5-137 5.3419E-07 1.296E-07 1.314E-07
EU-152 < 3.8302E-07 0.C00E+00 0.000E+00
U-154 <« 2.4543E-07 0.000E+00 0.000E+00
U-155 <« 3.7603E-07 0.000E+00 0.000E+00
————————————————————————————— SUMMARY R e e R
YT ACTIVITY 49.9 to 2000.0 keVv) 5.3419250E-07 uCi/g
\nalyzed by: 442;5%22522;,//' /74%4;/’
O?E%ﬁTOR A o
d

leviewed by: 7/(W//£?S%édfb ?74;/27
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IT Lab @ Georgia Tech Research Spectrum name: 00010420.An1

mple description
e E1400 #15 #259

Spectrum Filename: C:\User\00010420.An1

Acqguisition information

Start time 20-Jul-2001 10:03:11
Live time 5399

Real time 600

Dead time .14%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

~ Zero offset -.165 keV; Gain .250 keV/channel
7 Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel “ 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 290.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.2000E+02)

= 3.4483E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

-__<Ctions Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



‘Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

1)

0
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IT Lab @ Georgia Tech Research Spectrum name: 00010420.An1l

2rgy calibration normalized difference: .0161
LR R SRR R R U N I D E N T I F T E D P E A K S U M M A R Y **kdddrhrdtir
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % kev NUCLIDE
+-+—+—+—+—+-+—+—+-+-+-+-+—+—+—+—+—+—+—+—+—+—+-+—+—+—+—+—+-+—+-+—+—+—+—+—+—+—+
300.47 75.07 65. S8. .164 30.83 .780 PB-214 D
309.49 77.33 49, 193. .322 17.69 . 782 PB-214 D
369.37 82.32 68. 215, .359 34 .44 .561 NP-237 s
954.99 238.92 22. 280. .468 15.44 .887 PB-212
1180.51 295.36 0. 180. .300 14 .91 .826 PB-214 s
1406.06 351.81 0. 142, 237 16.78 1.046 PB-214

s Peak fails shape tests.
D Peak area deconvoluted.

LR R AR R R LY I D ENT I F I ED P E A K S UM M AR Y #*Fhhxddtrdtdrtddrn
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV

+—+—+—+—+—+—+—+—+-+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+~+-+-+—+-+—+—+-+—+-+—+-+—+
ET1-155 239.48 59.80 25. 3. . 005 440,78 2478
155 345.94 86.45 57. 14. . 024 156 .44 . 791D
Co-109 352.29 88.04 82. 25, . 042 109.12 . 793D
EU-155 420.79 105.19 36, 44 . .073 82.82 .353s
EU-152 487.05 121.78 8. 5 009 166.03 825D
EU-154 452 .33 123.10 21, 2 004 547.18 826D
CO-57 545.00 136.29 3. 0 000 346 .41 000s
FE-59 571.33 142.88 63. 72, 120 82.50 295s
FE-59 768.00 182.11 5. 0. .000 .00 .000s
EU-152 977.97 244 .57 14. 3 .006 316.34 .940D
EU-154 991.43 248.04 10. 0 .000 7647.58 .943D
EU-152 1387.15 347.08 5. 17 .028 89.13 .245s
EU-152 1468.00 367.32 0. 1. . 002 200.00 .125s
EU-152 1637.39 409.71 0. 50. .083 28.28 .751s
EU-152 1774.00 443.89 1. 0. .000 200.00 .000s
Kr-85 2064 .10 516.48 0. 24 ., . 040 40.82 .334s
EU-154 2387.50 597.3% 0. 37, .062 32.88 .250s
CS-137 2644 .34 661.64 0. 77 . .129 22.79 .384s
EU-152 2752.23 688.63 6. 3. .005 255.46 1.326D
EU-154 2767.70 692.50 4. 1. .002 381.¢99 1.3258D
EU-154 2875.17 719.38 0. 21. .035 43.64 .375s
EU-154 2989.00 747 .85 0. 25, . 042 40.00 .250s
EU-152 3139.20 785.42 0. 23, .038 41.70 .292s
Vg 3337.33 834.97 1. 0. 001 221.11 .197s
L 52 3465.00 866.90 0. 0. 000 .00 ~.000s
EU-154 3487.50 872.52 0. 3. .005 115.47 .500s
2U-152 3852.50 $63.7¢% 0. 7. .012 75.59 .250s
sU-154 3879.33 885.51 0. 16, .027 50.00 .375s
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zlide Channel Energy Background Net area Cnts/sec Uncert FWHM

154 4015.00 1004.42 0. 0. .000 .00 .000s
EU-152 4340.50 1085.80 2. 0. .000 1829.78 1.633D
EU-152 4356.58 108%.82 3. 2, .003 318.53 1.636D
FE-59 4393.00 1098.92 0. 0. .000 .00 .000s
EU-152 4445.58 1112.07 3. 5. .008 133.26 1.653D
ZN-65 4459.39 1115.52 5. 5. .009 142.27 1.655D
CO-60 4689.00 1172.92 0. 0. . 000 .00 .000s
EU-152 4836.00 1209.66 0. 9. . 015 66.67 .250s
EU-154 5088.00 1272.64 0. 6. .010 81.65 .250s
FE-58 5163.67 1291.55 2. 1. .002 427 .14 .175s
EU-152 51984.00 1299.13 0. 3. . 005 115.47 .250s
CO-60 5323.00 1331.37 0. 3. . 005 115.47 .250s
EU-154 5582.20 1398.64 0. 5. .008 89.44 .312s
EU-152 5629.33 1407.92 0. 7. .012 75.59 .375s
EU-154 6386.00 1556.96 0. 0. .000 .00 .000s

s Peak fails shape tests.

D Peak area deconvoluted.

Tk ok ok SUMMARY C F LI BRARY PEAK USAGE Frkkk
- NUCLIDE - AVERAGE =  ~-----ooooano- PEAK ----------=-—--
NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE

microCi kev microCi microCi COMMENTS

e L e e e e e e e N Tk o ot F e I W I

MIN-54 0.0000E+00 834.81 0.000E+00 % 6.643E-05
FE-59 0.0000E+00 1089.22 0.000E+00 ?( 1.366E-04
1291.56 0.000E+00 % 2.447E-04

182.34 0.000E+00 % 8.507E-04

142.65 0.000E+00 % 6.357E-03

20-57 0.0000E+00 136.43 0.000E+00 % 1.512E-04
20-60 0.0000E+00 1332.51 0.000E+00 % 1.085E-04
1173.23 0.000E+00 ? 8.150E-05

r-85 0.0000E+00 513.95 0.000E+00 & 1.888E-04
N-65 0.0000E+00 1115.52 0.000E+00 % 2.346E-04
8.13 0.000E+00 = 0.000E+00

'D-109 0.0000E+00 88.04 0.000E+00 % 1.413E-03
25.50 0.000E+00 = 0.000E+00

FNY) 1.8630E-04 661.62 1.863E-04 6.049E-05
32.19 0.000E+00 = 0.000E+00

31.82 0.000E+00 = 0.000E+00
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~lide

EU-152

EU-154

iU-155

Ave activity

0.0000E+00 121.
688.
367.
.30

344

1408,
964,
1112.
778 .
1085.
244,
.39

867

444 .
411.
.82

1089

1298.
1212.

0.0000E+00 123.
1274.
.30

723

1004.
.20

873

996.
248,
591.
756.
.30
.50

1587
692

1397.

0.0000E+00 86.
.31

105

60.

63) WAN32

Energy
36.

40

78
63
71

08
00
07
S0
80
67

00
09

19
85

10
80

80

30

04

70

70

80

45

01

I4W02.88
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COO0OO0ORKrROCOOCOOO O

0.
0.
0.

Activity
0.

000E+00

-000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.042E-03
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
-000E+00
.502E-03
.0C00E+00
.000E+00
.000E+00
.000E+00

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

20-JUL-2001 10:13:13 Page
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Code

0.

CDO\mwl—'F—‘UTCDCOCDO\O\l\)WKD\O

NN NUIHE R W

1.
.250E-04
3.

2

Peak MDA Comments

0CO0E+00

.175E~05
.379E-03
.938E-03
.141E-04
.252E-04
.664E-04
.280E-04
.755E~-04
.467E-04
.291E-04
.527E~-03
.390E-03
.896E-03
.820E-03
227E-03
.582E-03

.906E-05
.325E-04
.279E-04
.077E-04
.806E-04
.157E-03
.315E-04
.326E-03
. 785E-03
.213E-03
.206E-03
.685E-03

381E-04

051E-03

This peak used in the nuclide activity average.

Peak is too wide, but only one peak in
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is too narrow.

library.

Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.

4
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20-JUL-2001 10:13:13 Page 5

00010420.An1

% - Calculated peak centroid is not close enough to the
R library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

= 0YEHeg
i

Peak Codes:

Anaiyzed by:

7

-~ Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product
Naturally Occurring Isotope
- Photon Reaction
- Charged Particle Reaction
- No MDA Calculation

SAMPLE

I~ diewed by:

2

Vi

TOR

G (e

A esler

/o

aboratory: IT

Supervisor”/

Lab @ Georgia Tech Research Reactor

*xkk X%

uCi/g

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Escape

K - Key Line

A - Not in Average
*.ooak%k SUMMARY O F NUCLTIDES IN

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
ucCi/g uCi/g uCi/g

i e e e e e e e e e e e e ks (et S T S I SR Sy PRI AU U Y
MN-54 < 2.2907E-07 0.000E+00 0.000E+00
FE-59 < 4 .7098E-07 0.000E+00 0.000E+00
CO-57 < 6.5927E-07 0.000E+00 0.000E+00
CO-60 < 3.7421E-07 0.000E+00 0.000E+00
Kr-85 < 6.5106E-07 0.000E+00 0.000E+00
ZN-65 < 8.0911E-07 0.000E+00 0.000E+00
CD-108 «< 4 .,8733E-06 0.000E+00 0.000E+00
CS-137 6.4240E-07 1.464E-07 1.488E-07
EU-152 <« 3.1638E-07 0.000E+00 0.000E+00
EU-154 < 2.7263E-07 0.000E+00 0.000E+00
EU-155 <« 4.7606E-07 0.000E+0C 0.000E+00
———————————————————————— -3-- S MMARY -
TOTAL ACTIVITY ( 0QF.0 keV) 6.4239670E-07
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"ple description

e E1400 #16 #2690
. el
Spectrum Filename: C:\User\00010421.2an1
Acquisition information
Start time 20-Jul-2001 10:40:14
Live time 599
Real time 600
Dead time .14%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration ‘
Filename: fscal.Clb -~
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRSS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
7 Quadratic -.467E-07 keV/channel”2
Library Files
Main analysis library: GT_RX.Lib’/
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keVv
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 326.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.2600E+02)

= 3.0675E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00

C.__-ections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

125



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

i

<
2!
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*rgy calibration normalized difference: .2430
AEE T A dA XX d %% UN T D E N T I F I B D P BE A K S UM M AR YV **dkrhkkhdhirx
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA & keV NUCLIDE
S e At S s St it it St sl s shel s S e o S H S U I R
743 .82 186.06 11. 61. .101 34.98 .404 PA-234 s
954.04 238.68 14. 337. .562 13.83 .796 PB-212 s
1179.95 295.22 0. 78. .130 22 .65 1.001 PB-214 =
1406.89 352.02 0. 138. .230 17.03 .934 PBR-214
2330.06 583.02 0. 85. .142 21.69 .478 TL-208 s
2435.83 609.48 0. 82. .137 22.09 .658 BI-214 s
3641 .21 810.96 0. 81. .135 22.22 .708 AC-228 s
3873.31 869.00 0. 30. .050 37.12 1.547 AC-228 D
s Peak fails shape tests.
D Peak area deconvoluted.
*********I***** I D E N T I F I E D P E A K S U M M A R Y EE R S R R
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV
Pt A S A it el el Shl s st i S S e L e e e E A USRI I P
EU-155 236.43 55.03 63. 81. .135 64 .66 .575s
EU-155 345.94 86.45 58. 33. .054 75.14 .791D
CD-109 352.29 88.04 60. 43, .072 59.20 .793D
EU-155 414 .61 103.64 39. 7. .012 318.16 .350s
EU-152 487.05 121.78 19. 4. .007 312.92 .825D
EU-154 492.33 123.10 25. 5. .009 289.29 .826D
CO-57 546.59 136.68 24 . 53. .088 69.68 .306s
FE-59 574.71 143.72 14. 30. .050 75.42 .505¢
FE-59 743.62 186.01 117. 54. .090 168.54 .379s
EU-152 877.97 244 .67 4. 0. .000 .00 .940
EU-154 993.68 248.60 0. 66. .110 24 .62 .542s
EU-152 1377.50 344 .67 0. 30. .050 36.51 .313s
EU-152 1483.80 371.27 S. 28. .046 90.96 4678
EU-152 1636.60 409.51 5. 21. .034 67.82 .608s
EU-152 1803.10 451 .17 0. 51. . 085 28.01 .563s
Kr-85 2052.00 513.45 0. 5. .008 89.44 .250s
EU-154 2363.00 591.26 0. 0. .000 .00 .000s
CsS-137 2645.52 661.94 0. 56. .093 26.73 .750s
EU-152 2752.23 688.63 7. 3. .006 235.20 1.326D
EU-154 2767.70 692.50 3. 6. .011 107.60 1.329D
EU-154 2884 .67 721.76 0. 13. .022 55.47 .375s
EFT "54 3024.43 756.71 0. 17. .028 48.51 .500s
.52 3112.00  778.62 C. 0. .000 .00 .000s
MN-54 3313.29 828.96 0. 33. .055 34.82 .313s
EU-152 3465.00 866.90 0. 0. .000 .00 .000s
EU-154 3488.00 872.65 0. 3. .005 115.47 .250s
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~lide Channel Energy Background Net area Cnts/sec Uncert FWHM
- 152 3853.33 964.00 10. 6. .010 180.19 1.543D
EU-154 3962.86 991.39 0. 26. . 043 39.22 .375s
EU-154 4021.50 1006.05 0. 9. .015 66.67 .250s
EU-152 4340.50 1085.80 2. 0. .001 1015.47 1.633D
EU-152 4356.58 1089.82 1. 2. .004 167.07 1.636D
FE-59 4385.33 1097.01 0. 13. .022 55.47 .375s
EU-152 4445.58 1112.07 3. 4, .006 164.01 1.653D
ZN-65 4459.39 1115.52 5. 6. .011 122 .42 1.655D
CO-60 4689.00 1172.92 0. 3. .005 115.47 .250s
EU-152 4837.67 1210.08 0. 16. .027 50.00 .313s
EU-154 5096.00 1274.64 0. 1. .002 200.00 .250s
FE-59 5163.00 1291.39 0. 1. .002 200.00 .250s
EU-152 5193.00 1298.88 0. 0. .000 .00 .000s
CO-60 5329.00 1332.87 0. 4, .007 100.00 .250s
EU-154 5591.50 1398.47 0. 2. .003 141.42 .500s
EU-152 5619.00 1405.34 0. 10. .017 63.25 .250s
EU-154 6389.00 1597.71 0. 2. .003 141 .42 .250s
s Peak fails shape tests.

D Peak area deconvoluted.

ok kK Kk SUMMARY O F LIBRARY PEAK US AGE ok k ok x
- CLIDE - AVERAGE = @ -----o-—me_ - PEAK -------cmo -

NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE

microCi kev microCi microCi COMMENTS

L e e e e e e e e T A e e e e e e ki T et o I St S A I S S ST

MN-54 8.1616E-05 834.81 8.162E-05 &( 6.183E-05
FE-59 0.0000E+00 1099.22 0.000E+00 % 2.234E-04
1291.56 0.000E+00 % 2.191E-04

192.34 0.000E+00 & 2.658E-03

142.65 0.000E+00 % 4.059E-03

20-57 0.0000E+00 136.43 0.000E+00 % 4.831E-04
20-60 0.0000E+00 1332.51 0.000EB+00 % 1.135E-04
1173.23 0.000E+00 % 9.780E-05

{r-85 0.0000E+00 513.99 0.000E+00 % 1.250E-04
IN-65 0.0000E+00O 1115.52 0.000E+00 % 2.406E-04
8.13 0.000E+00 = 0.000E+00

X 129 0.0000E+00 88.04 0.000E+00 % 1.391E-03
25.50 0.000E+C0 = 0.000E+00
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~lide Ave activity Energy Activity Code Peak MDA Comments

CS-137 1.3550E-04 661.62

1.355E-04 ( 6.049E-05

32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+00 = 0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 1.091E-04
688.63 0.000E+00 % 9.631E-03
367.71 0.000E+00 & 8.402E-03
344.30 1.320E-04 7 2.341E-04
1408.08 0.000E+00 % 6.809E-04
964.00 0.000E+00 % 8.269E-04
1112.07 0.0Q00E+00 % 8.032E-04
778.90 0.000E+00 ? 4.500E-04
1085.80 0.00CE+00 % 8.468E-04
244 .67 0.000E+00C 3.811E-04
867.39 0.000E+00 ? 1.527E-03
444 .00 2.640E-03 & 3.339E-03
411.09 0.C00E+00 % 3.082E-03
1089.82 0.000E+00 % 5.347E-03
12595.19 0.000E+00 ? 5.189E-03
1212.89 0.000E+00 & 1.004E-02
EU=154 0.0000E+00 123.10 0.000E+00 % 8.647E-05
1274 .80 0.000E+00 % 2.638E-04
723.30 0.000E+00 % 4.571E-04
1004.80 0.000E+00 % 6.055E-04
873.20 0.000E+00 % 6.807E-04
996.30 6.928E-04 & 1.350E-03
248.04 9.203E-04 * 9.940E-04
591.70 0.000E+00 ? 1.015E-03
756.70 0.00CE+00 % 2.463E-03
1597.30 0.000E+00 % 7.085E-03
692.50 0.000E+00 % 4.781E-03
1397.80 0.000E+00 % 6.709E-03
3U-155 0.0000E+00 86.45 0.000E+00 % 1.526E-04
105.31 0.000E+00 & 1.814E-04
60.01 0.000E+00 % 5.773E-03

( - This peak used in the nuclide activity average.

* - Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went
negative during deconvolution.
- Peak 1s too narrow.
-- Peak is too wide at FW25M, but ok at FWHM.
- Peak fails sensitivity test.
-~ Peak identified, but first peak of this nuclide

U 0\°{
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failed one or more qualification tests.
~-. - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
- Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fisgsion Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

=2 NYzZ -4
I

Peak Codes:

- Gamma Ray

- X-Ray

Positron Decay
- Single-Escape
- Double-Escape
- Key Line

Not in Average

JnoXaE
I

S

*E kK SUMMARY O F NUCLTIDES IN SAMPLE ok k kK

TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g

S R e e e i e e e e e e e e e e s S S B O o S S A A U
MN-54 # 2.5035E-07 8.716E-08 8.777E-08
FE-59 < 6.8541E-07 0.000E+00 0.000E+00
CO-57 < 1.4818E-06 0.000E+00 0.000E+00
CO-60 < 3.4816E-07 0.000E+00 0.000E+00
Kr-85 < 3.8344E-07 0.000E+00 0.000E+00
ZN-65 < 7.3789E-07 0.000E+00 0.000E+00
CD-109 < 4.2674E-06 0.000E+00 0.000E+00
CsS-137 4.1563E-07 1.111E-07 1.124E-07
EU-152 <« 3.3478E-07 0.000E+00 0.000E+00
EU-154 <« 2.6525E-07 0.000E+00 0.000E+00
EU-155 <« 4.6810E-07 0.000E+00 0.000E+00

All peaks for activity calculation had bad shape.
' Activity omitted from total
& Activity omitted from total and all peaks had bad shape.
SUMMARY
49.9 to 2000.0 keV) 6.6598750E-07 uCi/g

TOTAL ACTIVITY (
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nple description
E1400 #17 #261

Spectrum Filename: C:\User\00010422.Anil

Acquisition information

Start time 20-Jul-2001 10:52:45
Live time 599

Real time 600

Dead time .16%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

N -
e

Library Files

Main analysis library: GT_RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel . 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 336.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.3600E+02)

= 2.9762E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00

(._«ections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



_Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

1

4
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:rgy calibration normalized difference: .1076
S
EE i S S S S U N I DE N T I FIE D PE A K S U M MAZRYTY *kkkkkkhkkkx
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
i e i e e e e e e e e e i e e e e e e T it Tk Tk Tt T T [ty
300.26 75.01 70. 152. .254 22 .44 .780 PB-214 D
309.50 77.33 51. 283. .473 13.86 .782 PB-214 D
372.36 93.07 76. 200. .334 28.43 1.153 TH-234 sM
953.92 238.65 29. 280. .484 12.87 .934 PB-212 D
967.22 241.98 34. 66. .110 35.22 .937 PB-214 D
1180.12 295.27 22. 159. .266 24 .59 1.016 PB-214 s
1406.03 351.81 0. 222. .371 13.42 .965 PB-214 s
2330.20 583.05 0. 106. 177 19.43  .859 TL-208 s
2435.62 609.43 0. 132. .220 17.41 .980 BI-214

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

k*FhkkdkFdhkhkhkhkdhdk I D E N T I F T E D P R A K S U M M A R Y *®*dkdkdddhdhhdx
~ _LIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
o CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % kev
e e e e e e e e e e e e i e e e e A A e e O i e Sl et (il S E T SEEp A RS
EU-155 240.63 60.08 137. 54. .090 118.395 .513s
EU-155 345.94 86.45 97. 24, . 040 123.66 .791D
CD-109 352.29 88.04 96. 65. .108 49.61 .793D
EU-155 423.25 105.81 30. 64. .107 59.62 2.102s
EU-152 487.05 121.78 29. 9. . 015 185.66 .825D
EU-154 492.33 123.10 34. 7. .011 255.34 . 826D
CO-57 541.05 135.30 82. 69. .115 93.97 .290s
FE-59 575.68 143.97 42. 47. .078 63.60 .427s
FE-59 745.09 186.38 77. 165. .276 45.20 1.068s
EU-152 977.97 244.67 22. 6. .010 246.27 .940D
EU-154 991.43 248.04 19. 14. .023 106.28 .943D
EU-152 1372.35 343.38 0. 40. .067 31.62 .338s
EU-152 1460.20 365.36 0. 47. .078 29.17 .313s
EU-152 1643.00 411.11 1. 0. .000 200.00 .000s
EU-152 1775.00 444 .14 0. 20. . 033 44,72 .375s
Kr-85 2052.57 513.59 2. 1. .002 382.97 .328s
EU-154 2363.64 581.42 0. 19. .032 45 .88 .500s
CsS-137 2643.69 661.48 0. 47. .078 29.17 .813s
EU-152 2752.23 688.63 8. 4. .007 204 .82 1.326D
I 154 2767.70 692.50 2. 8. . 013 91.95 1.329D
154 2889.00 722 .84 0. 0. .000 .00 .000s
EU-154 2994.00 749.10 0. 34. . 057 34.30 .250s
EU-152 3112.75 778.80 0. 4. .007 100.00 .375s
MN-54 3333.67 834.05 0. 28. .047 37.80 .375s



e
(%)

EG&G ORTEC G V - I ( 63) WAN32 TI4W02.88 20-JUL-2001 11:02:47 Page 3
IT Lab @ Georgia Tech Research Spectrum name: 00010422.Anl

2lide Channel Energy Background Net area Cnts/sec Uncert FWHM
Sy 152 3461.75 866.08 0. 23. .038 41.70 .313s

EU-154 3490.33 873.23 0. 5. .008 89.44 .250s
EU-152 3845.25 962.98 0. 6. .010 81l.65 .375s
EU-154 3964.00 9%81.67 0. 9. .015 €6.67 .250s
EU-154 4023.00 1006.42 0. 6. .010 81.65 .250s
EU-152 4340.50 1085.80 1. 3. . 005 167.48 1.633D
EU-152 4356.58 1089.82 3. 4, . 007 149.11 1.636D
FE-59 4380.33 1085.76 0. 16. . 027 50.00 .375s
EU-152 4445.58 1112.07 5. 7. .011 125.12 1.653D
ZN-65 4459.39 1115.52 2. 3. .006 152 .65 1.655D
CO-60 4678.00 1170.17 0. 10. .017 63.25 .250s
EU-152 4841.50 1211.03 0. 6. . 010 81.65 .500s
EU-154 5106.00 1277.14 0. 7. .012 75.59 .250s
FE-59 5149.00 1287.89 0. 7. .012 75.59 .250s
EU-152 51%92.00 1298.63 0. 3. .005 115.47 .750s
CO-60 5306.50 1327.25 0. 20. .033 44 .72 .375s
EU-154 5587.00 13%87.34 0. 0. . 000 .00 .000s
EU-152 5631.00 1408.34 0. 1. .002 200.00 .250s
EU-154 6386.00 1596.96 0. 0. .000 .00 .000s

s Peak fails shape tests.
™ Peak area deconvoluted.

KRk SUMMARY OF LIBRARY PEAK USAGE Fokkk*x

- NUCLIDE - AVERAGE =  --=-=--------- PEAK -----=--===----~-
NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
microCi kev microCi microCi COMMENTS

e A e e e e e T e e R e e T e e e e e A e Sk I L

MN-54 6.9259E-05 834.81 6.926E-05 ?{( 6.184E-05
FE-59 0.0000E+00 1099.22 0.000E+00 & 2.373E~04
1221.56 0.000E+00 & 2.855E-04
192.34 0.000E+00 & 3.096E-03
142.65 0.00C0E+00 & 5.345E-03
CO-57 0.0000E+00 136.43 0.000E+00 % 6.571E-04
CO-60 0.0000E+00 1332.51 0.000E+00 & 1.683E-04

1173.23 0.000E+00 & 1.243E-04

- Kr-85 0.0000E+00 513.99 0.000E+00 % 1.149E-04
ZN-65 0.0000E+00 1115.52 0.000E+00 % 2.011E-04
8.13 0.000E+00 = 0.000E+00
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2lide Ave activity

—~—

CD-109

CS-137

EU-152

EU-154

EU-155

0.0000E+00

1.1374E-04

0.0000E+00

0.0000E+0Q0

0.0000E+0OC
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Code

o =
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N OO NDNOYWOW U0 N WERE R
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1.
.403E-04
6.

2

00010422 .Anl

Peak MDA Comments

.681E-03
.000E+00

.050E-05
.000E+00
.000E+00
.000E+00

.298E-04
.011E-02
.176E-03
.594E-04
.795E-04
.449E-04
.181E-04
.648E-04
.321E-04
.217E-04
.971E-03
.407E-03
.634E-03
.239E-03
.228E-03
.829E~-03

.668E-05
.437E-04
.795E-04
.524E-04
.410E-04
.893E-04
.670E-04
.858E-03
.097E-03
.214E-03
.910E-03
.884E-03

718E-04

522E-03

This peak used in the nuclide activity average.

Peak is too wide,

Peak 1s too narrow.

but only one peak in

library.
Peak is part of a multiplet and this area went
negative during deconvolution.
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Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.

Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
Peakbackground subtraction

Nuclide Codesg:
- Thermal Neutron Activation
Fast Neutron Activation

Fission Product
Naturally Occurring Isotope
Photon Reaction
Charged Particle Reaction

S N"”MZEHTA

No MDA Calculation

Peak Codes:

frcade
€1

G - Gamma Ray
X - X-Ray
" - Positron Decay
73 - Single-Escape
D - Double-Escape
K - Key Line
A - Not in Average
* ok k ok ok SUMMARY OF NUCLIDES I N SAMPTLE Tk I KK
TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g
T Ik e T e e it S et At At EE TEl S T S s s s Sk dhuts dheks ekt sl sl dhts sl 3
MN-54 # 2.0613E-07 7.791E-08 7.837E-08
FE-59 < 7.0622E-07 0.000E+00 0.000E+00
CO-57 < 1.9557E-06 0.000E+00 0.000E+00
CO-60 < 5.0076E-07 0.000E+00 0.000E+00
Kr-85 < 3.4182E-07 0.000E+00 0.000E+00
ZN-65 < 5.9839E-07 0.000E+0CO 0.000E+00
CD-109 < 5.0019E-06 0.000E+0O0 0.000E+00
Ccs-137 3.3850E-07 5.875E-08 9.973E-08
EU-152 <« 3.8633E-07 0.000E+00 0.000E+00
154 < 2.8775E~-07 0.000E+00 0.000CE+0O
155 <« 5.1123E-07 0.000E+00 0.000E+CO
# All peaks for activity calculation had bad shape.
* Activity omitted from total
& Activity omitted from total and all peaks had bad shape.
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B T SUMMARY  m-memmrmmmmmmmmmomomemao

AL ACTIVITY

Analyzed by:

00.0 keV) 4462550E-07 uCi/g
5 /422 6@7
Z/HOPERATOR

Reviewed by: %/é‘Q/'o Z///0/

Supervf%or

Laboratory: IT Lab @ Georgia Tech Research Reactor
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IT Lab @ Georgia Tech Research Spectrum name: 00010423.Anl

~ 1ple description
" E1400  #17 QC #261

Spectrum Filename: C:\User\00010423.Anl

Acguisition information

Start time 20-Jul-2001 11:04:38
Live time 599

Real time 600

Dead time .16%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2
Library Files

Main analysis library: GT _RX.Lib

Library Match Width: 1.500

Analysis parameters

Start channel 200 for an energy of 49.91keV

Stop channel 8000 for an energy of 2000.02keV

Peak rejection level 20.000%

Peak search sensitivity: 3

Sample Size: 320.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.2000E+02)

= 3.1250E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00

Additional systematic error: 1.0000000E+00

Fraction Limit: .000%

Background width: best method (based on spectrum).

Peak acceptance width =  1.5000000E+00 '
s—srections Status Comments

Decay correct to date NO

Decay during acquisition NO

Decay during collection NO

Peaked background correction NO

o
—



S

hAbsorption (Internal)
Geometry correction
Random summing

NO
NO
NO

141
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~

xrgy calibration normalized difference: 1.0000
khkkkkdkhkhkhkhkdkx TJ N I DENT I F I ED P E A K S U MM A R Y khkkhkhkrhkhkEkk ki
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
ok e e T B e O s At e St T T e e e T e el Sttt d S il Sl s st dhks il o
301.07 75.22 95. 137. .229 26.33 .780 PB-214 D
309.53 77.34 84. 228. .381 17.46 .782 PB-214 D
370.23 92.53 112. 329. .549 26.48 1.070 TH-234 sM
954 .26 238.73 16. 252. .420 13.41 .934 PB-212 D
967.20 241.97 28. 60. .101 35.61 .937 PB-214 D
1179.23 295.04 11. 143. .239 24 .73 .858 PB-214 sM
1406.43 351.91 8. 213. .356 17.20 1.018 PB-214 sM
2434 .37 609.11 0. 128. .214 17.68 1.157 BI-214 s

s Peak fails shape tests.
D Peak area deconvocluted.
M Peak is close to a library peak.

hkkhkkkkkkhkkkk**x¥* T D EF N T I F I E D P E A K S UM M AR Y *hkhkhkhkhkrdrxhkhkkkkx
YICLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
o CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV
L ol e i t et ek e et e el e e
EU-155 230.09 57.45 87. 37. .062 116.22 .424s
EU-155 345.94 86.45 50. 19. .032 112.15 .791D
CD-109 352.29 88.04 78. 58. .096 50.70 .793D
EU-155 424.11 106.02 34. 74. .124 51.65 .671s
EU-152 487.05 121.78 23. 9. .015 167.68 . 825D
EU-154 492.33 123.10 28. 13. .022 126.65 .826D
CO-57 552.54 138.17 24. 28. .047 111.57 .304s
FE-59 580.99 145.30 72. 36. .060 166.67 .250s
FE-59 761.00 190.36 84 . 11. .018 626.42 .000s
EU-152 977.97 244 .67 19. 3. .005 424 .49 .940D
EU-154 9381.43 248.04 23. 12. .019 130.85 .943D
EU-152 1381.20 345.59 12. 18. .029 117.48 .364s
EU-152 1470.00 367.82 1. 0. .000 200.00 .000s
EU-152 1641.00 410.61 0. 0. .000 .00 .000s
EU-152 1776.79 444 .59 0. 37. .062 32.88 .417s
Kr-85 2052.06 513.47 3. 1. .002 331.66 .134s
EU-154 2363.00 591.26 0. 0. .000 .00 .000s
CS-137 2644.71 661.73 0. 24. . 040 40.82 .365s
EU-152 2752.23 688.63 2. 5. .009 112.73 1.326D
EU-154 2767.70 692.50 0. 10. .01e 63 .64 1.329D
154 2891.20 723.39 0. 6. .010 81 .65 .500s
=t154 3023.00 756.36 0. 0. .000 .00 .000s
EU-152 3112.00 778.62 0. 0. .000 .00 .000s
MN-54 3339.50 835.51 0. 8 .013 70.71 .375s
EU-152 3461.00 865.90 0. 4 .007 100.00 .250s
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_ :lide Channel Energy Background Net area Cnts/sec Uncert FWHM
mg-154 3491.27 873.47 0. 30. .050 36.51 .375s
EU-152 3873.48 969.04 0. 76. .127 22.94 .458s
EU-154 3991.00 998.42 0. 19. .032 45 .88 .375s
EU-154 4016.00 1004.67 0. 1. .002 200.00 .250s
BEU-152 4340.50 1085.80 6. 5. .008 173.51 1.633D
EU-152 4356.58 1089.82 1. 2. .004 184 .05 1.636D
FE-59 4397.33 1100.01 0. 16. .027 50.00 .250s8
EU-152 4445.58 1112.07 6. 5. .008 170.99 1.653D
ZN-65 4459.39 1115.52 2. 5. .008 120.88 1.655D
CO-60 4683.00 1171.42 0. 8. .013 70.71 .250s
EU-152 4846.00 1212.16 0. 5. .008 89.44 .250s
EU-154 5099.00 1275.39 0. 1. .002 200.00 .250s
FE-59 5162.00 1291.14 0. 0. .000 .00 .000s
EU-152 5189.00 12597.88 0. 3. .005 115.47 .250s
CO-60 5326.50 1332.25 0. 2. .003 141 .42 .500s
EU-154 5590.00 1398.09 0. 10. .017 63.25 .250s
EU-152 5625.00 1407.84 0. 17. .028 48.51 .375s
EU-154 6386.00 1596.96 0. 0. .000 .00 .000s
s Peak fails shape tests.

D Peak area deconvoluted.

n FF SUMMARY O F LIBRARY P EAK US AGE i

- NUCLIDE - AVERAGE = ---=-=--------- PEAK ---=----------~

NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE

microCi kev microCi microCi COMMENTS

T e e T S e e st st i St el e el S S ik S Sl St S it ks sl s s sl

MN-54 0.0000E+00 834.81 0.000E+00 % 8.926E-05
FE-509 0.0000E+00 1099.22 0.000E+00 % 2.373E-04
1291.56 0.000E+00 ? 2.040E-04

192.34 0.000E+00 & 2.074E-03

142 .65 0.000E+00 & 5.78%E-03

CO-57 0.0000E+00 136.43 0.000E+00 & 4.143E-04
CO-60 0.0000E+00 1332.51 0.000E+00 % 1.031E-04
1173.23 0.000E+00 % 1.177E-04

Kr-85 0.0000E+00 513.99 0.000E+00 % 1.201E-04
ZN-65 0.0000E+00 1115.52 0.000E+00 % 2.155E-04
8.13 0.000E+00 = 0.000E+00

109 0.000QE+00 88.04 0.000E+00 % 1.564E-03
25.50 0.000E+00 = 0.000E+00
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CS-137

EU-152

EU-154

EU-155

4 oe @ ~J

xlide Ave activity
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0.0000E+CO 661.
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31.
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121
688.
367.
344,
1408.
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1112
778
1085.
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867
444
411.
1089
1299.
1212

0.0000E+00

123
1274
723
1004.
873
996.
248.
591.
756.
1597.
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1397.

0.0000E+00C
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60.

0.0000E+00
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Energy
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.19
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40

.78
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.07
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.67
.39
.00

09

.82
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.89

.10
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.30
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.20
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04
70
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.45
.31
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OO O O

0O o0OO0OFH OOCOO0OCOCH OO O OO0o

OO OO0 OCOO0h OO OO0

0.
0.
0.

Activity

.000E+0Q0
.000E+00
.000E+00
.000E+0Q0

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.447E-03
.000E+00
.000E+00
.000E+00
.000E+00
.000E+CO
.915E-03
.000E+00
.000E+00
.000E+0O0
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.808E-04
.000E+00
.000E+00
.000E+00
.000E+0O0
.000E+0O0
.000E+00
.0C0E+0O0

000E+00
000E+00
O0OE+00

20-JUL-2001 11:14:40 Page
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This peak used in the nuclide activity

Code

o O o

N oAU NP UTRE D oo W

(oo I N A S N Bl L SR VS S B o)

1.
.545E-04
.418E-03

2
5

Peak MDA Comments

.194E-04
.000E+00
.000E+00
.000E+0C0O

.221E-04
.845E-~03
.940E-03
.314E-04
.901E-04
.436E-03
.969E-04
.501E-04
.161E-03
.738E-04
.916E-03
.966E-03
.521E-03
.348E-03
.228E-03
.551E-03

.669E-05
.638E-04
.785E-04
.382E-04
.207E-~-03
.220E-03
.832E-04
.015E-03
.393E-03
.214E-03
.895E-03
.972E-03

365E-04

average.

Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak 1s too narrow.
Peak
Peak

Peak

is too wide at FW25M, but ok at FWHM.
fails sensitivity test.
identified, but first peak of this nuclide
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failed one or more qualification tests.

00010423 .Anl1

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.
- Peak outside analysis energy range.

Calculated peak centroid is not close enough to the

library energy centroid for positive identification.

Nuclide Codes:

Peakbackground subtraction

T - Thermal Neutron Activation

- Fission Product

Photon Reaction

2 0QwEHM
]

Peak Codes:

TAL ACTIVITY

Analyzed by:

- Fast Neutron Activation
- Naturally Occurring Isotope

- Charged Particle Reaction
- No MDA Calculation

SUMMARY
2000.0 keV)

0.0000000E+CO

7/,20 /0/

OPERATOR

Reviewed by:

Q/f%

7/

*k Kk kK

SAMPLE

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Escape
K& - Key Line

A - Not in Average
kKKK SUMMARY O F NUCLIDES IN

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g

e o e e e e Sl S S Rt St Sl ol S el S S S St S M S At St St S s
MN-54 < 2.7894E-07 0.000E+00 0.000E+00
FE-59 < 7.4156E-07 0.000E+00 0.000E+00
CO-57 < 1.2948E-06 0.000E+00 0.000E+00
CO-60 < 3.2234E-07 0.000E+00 0.000E+00
Kr-85 < 3.7537E-07 0.000E+00 0.000E+00
ZN-65 < 6.7344E-07 0.000E+00 0.0C00E+0Q0
CDh-109 <« 4.8862E-06 0.000E+00 0.0C0E+0GO
CS-137 < 3.7303E-07 0.000E+00 0.000E+00
EU-152 <« 3.8155E-~07 0.000E+00 0.000E+00
EU-154 < 3.0215E-07 0.00CE+00 0.000E+00
EU-155 <« 4.2667E-07 0.000E+0O0 0.000E+00

uCi/g



Laboratory:

Supervisor

IT Lab @ Georgia Tech Research Reactor
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IT Lab @ Georgia Tech Research Spectrum name: 00010424.Anl

ple description )
T E1400 #18 ’ #262

Spectrum Filename: C:\User\00010424.Anl -

Acquisition information

Start time 20-Jul-2001 11:19:56
Live time 599
Real time 600
Dead time L12%
Detector/Geometry IDs 1l & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

7zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT _RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 270.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.7000E+02)

-  3.7037E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+0Q0
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

t— rections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO
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IT Lab @ Georgia Tech Research Spectrum name: 00010424 .Anl
'2rgy calibration normalized difference: 47287
kkkAkkkkhdhkk U N I DE N T T I ED P E A K S U M M A R Y *kkkhkkhkkthhhx*k
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
ok ke e e s i s s B e e T TR Sl Sl Sl Sl Sl Sl Skl S s el Sl
289.46 74 .81 23. 63. .105 33.01 .780 PB-214 D
309.74 77.39 26. 112. .187 22.86 .782 PB-214 D
954 .57 238.81 0. 182. .304 14.82 .872 PB-212 M
1406.26 351.86 0. 96. .160 20.41 .923 PB-214 sM

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

kkkkkkkx*kkx%x*xx T D ENTIFIE D P E A K S UMMAR Y *xkkkkkxkrkkrkhkk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV
ok o Lk e T e e T e e e e Sl J Sl St e sl S b sk s il
EU-155 233.89 58.40 11. 40. .066 48.57 .523s
T7-155 345.94 86.45 35. 2. .004 743 .41 .791D
.- 109 352.29 88.04 50. 20. .034 106.90 .793D
Eu-155 415.95 104 .98 9. 41. .069 52.21 .438s
BU-152 487.05 121.78 16. 2. .003 5987.14 .825D
EU-154 492 .33 123.10 19. 10. .017 132.52 .826D
CO-57 551.96 138.03 21. 15. .025 129.10 .480s
FE-59 578.08 144 .57 0. 60. .100 25.82 .338s
FE-59 760.19 190.16 5. 40. .066 49.54 .482s
EU-152 977.97 244 .67 4. 12. .020 72.68 .940D
EU-154 991.43 248.04 7. 3. .005 266.72 .943D
EU-152 1372.71 343.47 0. 34. . 057 34.30 .313s
EU-152 1489.00 372.57 0. 14. .023 53.45 .250s
EU-152 1632.67 408.52 0. 10. .017 63.25 .375s
EU-152 1765.00 441 .64 0. 10. .017 63.25 .250s
Kr-85 2060.67 515.62 0. 6. .010 81.65 .375s
EU-154 2350.00 588.01 0. 15. . 025 51.64 .250s
CS-137 2644 .97 661.80 0. 46 .077 29.49 .792s
EU-152 2752.23 688.63 8. 4. .007 229.51 1.326D
EU-154 2767.70 692.50 9. 5. .008 205.59 1.329D
EU-154 2893.33 723.92 0. 7. .012 75.59 .250s
EU-154 3014.00 754.11 0. 10. .017 63.25 .250s
EU-152 3116.00 779.62 0. 20. .033 44 .72 .250s
MN-54 3310.00 828.14 5. 6. .009 245.37 .2468
152 3468.00 867.65 0. 2. .003 141 .42 .250s
154 3503.33 876.48 0. 11. .018 60.30 .250s
EU-152 3856.00 864 .67 0. 7. . 012 75.58 .750s
EU-154 3980.00 8995.67 0. 1. .002 200.00 .250s
EU-154 4013.00 1003.92 0. 5. .008 89.44 .250s



EG&G ORTEC
IT Lab @ Georgia Tech Research Spectrum name:

GV -1

. lide Channel
7 152  4340.50 1
EU-152 4356.58 1
FE-59 4393.00 1
EU-152 4445 .58 1
ZN-65 4459 .39 1
CO-60 4689.00 1
EU-152 4840.50 1
EU-154 5096.00 1
FE-59 5157.00 1
EU-152 5194 .00 1
CO-60 5326.00 1
EU-154 5587.00 1
EU-152 5625.00 1
EU-154 6386.00 1
g Peak fails shape

( 63)

Energy
085.80
089.82
098.92
112.07
115.52
172.92
210.78
274 .64
289.89
299.13
332.12
397.34
406.84
596.96

WAN32

tests.
D Peak area deconvoluted.

FrRF XK SUMMARY O
- NUCLIDE - AVERAGE
NAME CODE ACTIVITY

microCi

N

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65

CD-109

0.

0000E+00

.0000E+00

.0000E+00

.0000E+0O0

.0000E+00

.0000E+00

.0000E+00

.1127E-04

_ ENERGY

I4W02.88 20-JUL-2001 11:29:59 Page 3
00010424 .An1
Background Net area Cnts/sec Uncert FWHM
1. 2. .004 178.57 1.633D
2. 2. .004 214 .54 1.636D
0. 0. .000 .00 .000s
5. 2. .003 329.48 1.653D
2. 2. .004 194.17 1.655D
0. 0. .000 .00 .000s
0. 4. .007 100.00 .500s
0. 2. .003 141.42 .250s
0. 4. .007 100.00 .250s
0. 1. .002 200.00 .250s
0. o. .000 .00 .000s
0. 0. .000 .00 .000s
0. 3. .005 115.47 .250s
0. 0. .000 .00 .000s
BRARY PEAK US AGE *ok kKK
PEAK ------—===-----
ACTIVITY CODE MDA VALUE
microCi microCi COMMENTS

kevVv

834.

1099.
1291.
.34

192

142.

136

1332.
.23

1173

513.

1115.
8.

88.
25.

661.
32.
31.
36.

81

22
56

65

.43

51

99

52
13

04
50

62
19
82
40

0.

w o o o

o

(@]

o o o+

000E+00

.000E+00
.000E+00
.000E+00
.989E-03

.000E+00

.000E+00
.000E+00

.000E+00

.000E+0Q0
.000E+00

.000E+00
.000E+00

.113E-04
.000E+00
.000E+00
.000E+00C

&

P «J
—_

R R

R

oe

o

I oe

9.

RN

W

(@]

O O OO0

662E-05

.366E-04
.559E-04
.546E-03
.566E~-03

.615E-04

.042E-05
.148E-05

.296E-04

.931E-04
.000E+00

.189E-03
.000E+00O

.047E-05
.000E+00
.000E+00
.000E+00

T

ok ok ok e et e e e e e e e T A S el Tt il Shuk chelt Skl dhds s sk s shaks it Sk st St s St
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O OO C OO0 0O0 0o Oo

0.
0.
0.

O OO OO OO0 OO0 OHOOO

Activity

.000E+00
.000E+CO
.000E+CO
.496E-04
.000E+00
.000E+0CO
.000E+0C0
.0C0E+00
.000E+00
.000E+0GO
.C00E+00
.000E+00
.000E+00
.000E+00
.000E+0G0O
.000E+00

.000E+0C0O
.C00E+00
.000E+00
.000E+00
.000E+00
.C00E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

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

20-JUL-2001 11:29:59 Page
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This peak used in the nuclide activity

Peak is too wide,

but only one peak in

Code

00010424 .Anl

Peak MDA Comments

.009E-04
.010E-02
.123E-03
.446E-04
.358E-04
.663E-04
.030E-04
.368E-04
.909E-04
.195E-04
.740E-03
.972E-03
.318E-03
.591E-03
.574E-03
.252E-03

S UV R UTO oo U oy = =

.544E-05
.799E-04
.911E-04
.325E-04
.863E-04
.156E-04
.314E-04
.729E-03
.123E-03
.212E-03
.377E-03
.882E-~-03

oo b U d00 U W oo

1.078E-04

1.871E-04

3.761E-03
average.

library.

Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is too narrow.

Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide

failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.
Peak outside analysis energy range.
Calculated peak centroid is not close enough to the



EG&G ORTEC G V - I { 63)
IT Lab @ Georgia Tech Research Spectrum name:

library energy centroid for positive identification.

WAN32

" - peakbackground subtraction

Nuclide Codes:
Thermal Neutron Activation
Fast Neutron Activation

Fission Product
Naturally Occurring Isotope
Photon Reaction
Charged Particle Reaction

2 QU2 HM™A
'

Peak Codes:

No MDA Calculation

I14wW02.88

20-JUL-2001 11:29:59 Page
00010424 .An1

SAMPLE

152

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Escape

K - Key Line

A - Not in Average
- FF SUMMARY O F NUCLTIDES IN

TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g ucCi/g uCi/g

e e e e e e e e At At e e e e T T el
MN-54 < 3.5783E-07 0.000E+00 0.000E+00
FE-59 < 5.0578E-07 0.000E+00 0.000E+00
CO-57 < 1.3388E-06 0.000E+00 0.000E+00
CO-60 < 3.3487E-07 0.000E+00 0.000E+00
Kr-85 < 4.7992E-07 0.000E+00 0.000E+00
ZN-65 < 7.1517E~-07 0.000E+00 0.000E+00
CDh-109 <« 4.4041E-06 0.000E+00 0.000E+00
CS-137 4.1211E-07 1.215E-07 1.227E-07
EU-152 < 3.7385E-07 0.000E+00 0.000E+00
EU-154 <« 3.1646E-07 0.000E+00C 0.000E+00
EU-155 <« 3.9914E-07 0.000E+0C 0.000E+00

TOTAL ACTIVITY

Analyzed by:

iewed by:

—

Laboratory:

SUMMARY

2000.0 ke/////}211430E 07 uCi/g

wﬁERﬁTOR

20 082

IT

Superv1sor

f/7é/
r/

Lab @ Georgia Tech Research Reactor
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EG&G ORTEC G V - I ( 63) WAN32 I4W02.88 20-JUL-2001 13:04:11 Page 1
IT Lab @ Georgia Tech Research Spectrum name: 00010425.Anl

nple description
T E1400 #19 ' #263

Spectrum Filename: C:\User\00010425.Anl

Acquisition information

Start time 20-Jul-2001 12:54:10
Live time 599

Real time 600

Dead time .12%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250MIL, MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 348.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.4800E+02)

= 2.8736E-03

Detection limit method:
MDA - EC&C ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00

swrrections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

53



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

.

e
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EG&E ORTEC G V - I ( 63) WAN32 1I4W02.88 20-JUL-2001 13:04:11 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010425.Anl

:rgy calibration normalized difference: .0777
EE R o U N I D E N T I F I E D P E A K S U M M A R Y EE o S
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
Nl I e B e et etttk S Sl Thel TR S ket Sl ik ek ks ks dhal ks ettt Sk il sl sads S
745.70 186.53 0. 107. .179 19.33 .438 PA-234 sM
953.98 238.67 0. 190. .317 14.51 .913 PB-212 M
2435.38 609.37 0. 90. .150 21.08 1.009 BI-214 s
s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.
kkhkkkkkkkkxkxAdkd T D R N T IF I E D P E A K S UM MARY khxkkkhkhkhk*xkhddx ik
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA %  keV
R ok o e T e i e st sl sl Sl Sl Skl skl sl sl s st st st Sl e
EU-155 252.52 63.06 56. 102. .170 35.97 .960s
EU-155 345.94 . 86.45 37. 13. .021 149.17 .791D
~™-109 352.29 88.04 43. 13. .022 151.02 .793D
t_~155 420.53 105.13 13. 31. .052 63.93 .60%s
EU-152 487.05 121.78 16. 11. .019% 115.74 .825D
EU-154 492.33 123.10 11. 14. .023 88.01 .826D
CO-57 544 .69 136.21 5. 24. .039% 61.00 .364s
FE-59 572.94 143.28 12. 64. .107 52.28 .386s
FE-59 769.15 192.40 5. 11. .018 109.089 .550s
EU-152 977.97 244 .67 7. 0. .000 .00 .940
EU-154 982.86 245.89 0. 18. .030 47 .14 .688s
EU-152 1374.00 343.79 0. 8. .013 70.71 .501s
EU-152 1465.80 366.77 0. 18. .030 47.14 .292s
EU-152 1644 .25 411.42 0. 14. .023 53.45 .375s
EU-152 1785.83 446 .85 0. 21. .035 43 .64 .313s
Kr-85 2041.22 510.75 0. 31. .052 35.92 .563s
EU-154 2365.00 591.76 0. 2. .003 141 .42 .250s
Ccs-137 2643 .85 661.52 0. 50 .083 28.28 .413s
EU-152 2752.23 688.63 1. 1. .002 235.97 1.326D
EU-154 2767.70 692.50 7. 6. .010 143.38 1.329D
EU-154 2889.00 722.84 0. 0. .000 .00 .000s
EU-154 3027.00 757.36 0. 3. .005 115.47 .250s
EU-152 3105.00 777.87 0. 9. .015 66.67 .250s
MN-54 3351.00 838.3° 0. 18. .030 47.14 .250s
EU-152 3459.00 865.40 0. 5. .008 89.44 .250s
_ ‘154 3489.00 872.90 0. 0. .000 .00 .000s
~—=~-152 3854.80 964 .37 0. 11. .018 = 60.30 .688s
EU-154 3981.25 995.99 0. 5. .008 89.44 .375s
EU-154 4015.00 1004.42 0. 0. .000 .00 .000s
EU-152 4340.50 1085.80 7. 7. .011 136.50 1.633D



EG&G ORTEC G V -
IT Lab @ Georgia

I

63)

2lide Channel Energy
T0-152  4356.58 1089.82
FE-59 4393.00 1098.92
EU-152  4445.58 1112.07
ZN-65 4461.00 1115.92
CO-60 4689.00 1172.92
EU-152  4849.00 1212.91
EU-154  5095.00 1274.39
FE-59 5157.00 1289.89
EU-152 5180.00 1295.63
CO-60 5326.00 1332.12
EU-154  5587.00 1397.34
EU-152  5632.00 1408.59
EU-154 6386.00 1596.96

s Peak fails
D Peak area deconvoluted.

*kk k%

- NUCLI
NAME

S—
MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65
CD-108%

Ce-137

WAN32

I4W02.88
Tech Research Spectrum name:

20-JUL-2001 13:04:11 Page

00010425.Anl1

Background Net area Cnts/sec
5.

shape tests.

SUMMARY

DE -

AVERAGE

CODE ACTIVITY
microCi
ST Rt A thadt st S Sl St Sk s Shels sl st Shufe sl S e S e

0.

0000E+00

.0000E+00

.0000E+00

.0000E+00

.1863E-04

.0000E+00

.0000E+00

.2095E-04

ENERGY

keV

[eNeolNelolNolNolNeNololNolltie]

PEAK

P POO®OMUIOd OF OO d

ACTIVITY CODE MDA VALUE
microCi

3

636D

.000s

653

.250s
.000s
.250s
.000s
.250s

.250s
.000s
.000s
.250s
.250s

Uncert FWHM
.007 179.24 1.
.000 .00
.000 .00 1.
.002 200.00
.000 .00
.007 100.00
.000 .00
.008 89.44
.013 70.71
.000 .00
.000 .00
.002 200.00
.002 200.00
PEAK USAGE k&
microCi COMMENTS

834.81 0.000E+00 &

1099.
1291.
192.
142.

136

1332
1173

513.

1115.
.13

8

88.
.50

25

661.
32.
31.
36.

22
56
34
65

.43

.51
.23

99

52

04

62
19
82
40

O O O O

o

O O o+

.000E+0O0
.000E+0Q0
.000E+00
.000E+00

.000E+00

.000E+0Q0
.000E+00

.186E-04

.000E+00
.000E+00

.000E+00
.000E+0Q0

.209E-04
.000E+0O0
.000E+00
.000E+0Q0

o o v

o@

oe

(RS RRAV)

I oe gl

o\?

1.

=N

o

O O OO,

113E-04

.366E-04
.663E-04
.091E-03
.013E-03

.350E-04

.042E-05
.148E-05

.567E-05

.653E-04
.000E+CO

.090E-03
.000E+00

.047E-05
.000E+00
.000E+00
.000E+00

* %x

Y

e
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WAN32
IT Lab @ Georgia Tech Research Spectrum name:

I4W02.88

20-JUL-2001 13:04:11 Page
00010425.Anl1

e

ére

:lide Ave activity Energy Activity Code Peak MDA Comments

EU-152 0.0000E+00 121.78 0.00CE+00 % 1.151E-04
688.63 0.000E+00 % 7.201E-03

367.71 0.000E+00 % 6.597E-03

344 .30 0.000E+00 % 1.588E-04

1408.08 0.000E+00 % 4 _.797E-04

964.00 0.000E+00 % 7.43%E-04

1112.07 0.000E+0COC 6.522E-04

778.90 0.000E+00 % 6.680E-04

1085.80 0.000E+00 % 1.240E-03

244 .67 0.000E+00 4.187E-04

867.39 0.000E+00 % 1.994E-03

444 .00 0.000E+00 & 2.444E-03

411.09 0.000E+00 % 2.540E-03

1089.82 0.000E+00 % 6.615E-03

1299.19 0.000E+00 & 7.488E-03

1212.89 0.000E+00 % 7.252E-03

EU-154 0.0000E+00 123.10 0.000E+00 % 8.125E-05
1274.80 0.000E+00 ? 2.454E-04

723.30 0.000E+00 ? 2.793E-04

1004.80 0.000E+00 7 4.077E-04

- 873.20 0.000E+00 ? 5.671E-04
996.30 0.000E+00 % 8.69%E-04

248.04 0.000E+00 & 6.273E-04

591.70 0.000E+00 % 1.157E-03

756.70 0.000E+00 % 1.671E-03

1597.30 0.000E+00 % 6.674E-03

692.50 0.000E+00 % 5.266E-03

1397.80 0.000E+00 ? 5.882E-03

EU-155 0.0000E+00 86.45 0.000E+00 % 1.205E-04
105.31 0.000E+00 % 1.784E-04

60.01 5.990E-03 & 6.005E-03

( - This peak used in the nuclide activity average.
- Peak is too wide, but only one peak in library.

Peak is part of a multiplet and this area went

negative during deconvolution.

- Peak is too narrow.

- Peak is too wide at FW25M, but ok at FWHM.

- Peak fails sensitivity test.

- Peak identified, but first peak of this nuclide
failed one or more gualification tests.

- Peak activity higher than counting uncertainty range.

Peak activity lower than counting uncertainty range.

- Peak outside analysis energy range.

Calculated peak centroid is not close enough to the

Ur o ® v
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I4W02.88
Spectrum name:

EC&G ORTEC G V - I ( 63) WAN32
IT Lab @ Georgia Tech Research

20-JUL-2001 13:04:11 Page 5
00010425.Anl1

library energy centroid for positive identificatiom.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Pission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

2 Q" ZzZH=J
I

Peak Codes:

- Gamma Ray

- X-Ray

- Pogitron Decay
Single-Escape
- Double-Escape
- Key Line

- Not in Average

=T S I (o B o RS
I

_** SUMMARY OF NUCLIDES IN SAMPLE *¥kxx
i TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g
bttt dmdmtmd -t -d -t —F-d-b-t-t-t—t-F-t-t-F-t-F-t-t -ttt -+t +
MN-54 < 3.1972E-07 0.000E+00 0.000E+00
FE-59 < 3.9242E-07 0.000E+00 0.000E+00
Co-57 < 9.6267E-07 0.000E+00 0.000E+00
CO-60 < 2, 5982E-07 0.000E+00 0.000E+00
‘3'?0%06&7 1 225R57F 3 osooE-gg— Ann. F2aK. Syfhsae pnisidttid
ZN-65 < 4.7505E-07 0.000E+00 0.000E+00  # amn PE 2 Qros wf2/o1
CD-109 < 3.1315E-06 0.000E+00 0.000E+00
CS-137 3.4755E-07 9.830E-08 9.934E-08
EU-152 . < 3.3073E-07 0.000E+00 0.000E+00
EU-154 < 2.3349E-07 0.000E+00 0.000E+00
EU-155 < 3.4615E-07 0.000E+00 0.000E+00
# All peaks for activity calculation had bad shape.

*

Activity omitted from total

Activity omitted from total and all peaks had bad shape.
————————————————————————————— SUMMARY

TOTAL ACTIVITY ((:?% [//to 2000.0 keV) 6.8844820E-07

7/ 2 a/f/
OPERATOR

%/ﬂﬂs 5/7/2

Supervisor

uCi/g

r=calyzed by:

Reviewed by:




Labqratory: IT Lab @ Georgia Tech Research Reactor
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IT Lab @ Georgia Tech Research Spectrum name: 00010426.Anl

_ ple description
- E1400 #20 #264

Spectrum Filename: C:\User\00010426.Anl

Acquisition information

Start time 20-Jul-2001 13:17:53
Live time 599

Real time 600

Dead time .11%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT _RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 446.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 4.4600E+02)

= 2.2422E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00

>=rrections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



Absorption (Internal)

‘Geometry correction

Random summing

NO
NO
NO

oo

|



EGS&G ORTEC G V - I ( 63) WAN32 TI4W02.88 20-JUL-2001 13:27:55 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010426 .Anl

:rgy calibration normalized difference: .0020
hhkkkkkkkkkk*k U N I D B N T I F I E D PE A K S U M M A RY khkhkkhkkExdxFkkkxk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
S i s sl St S Sl A Sl Sl S bk il st skl ks st st st sl st e
953.86 238.64 8. 86. .143 25.94 .563 PB-212 s
1180.09 295.26 0. 69. .115 24.08 .494 PB-214 s

s Peak fails shape tests.
D Peak area deconvoluted.

*kkkkkxkkkkxx*x T D E N T I F ITED PEAK S UM MARY ER SRR R R R
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % kev
e ke Tt et St st St e el el Sl S bk il st St s st St st st st i3
EU-155 242.81 60.63 26. 21. .035 107.33 .418s
EU-155 345.94 86.45 19. 13. .022 106.94 .791D
CD-109 352.29 88.04 36. 15. .025 124 .75 .793D
EU-155 413.57 103.38 23. 37. .061 87.01 .438s
-152 487.05 121.78 2. S. .015 78.80 . 825D
w.~154 492.33 123.10 7. 3. .005 285.42 .826D
CO-57 546.60 136.69 18. 23. - .038 95.06 .264s
FE-59 570.50 142.67 2. 0. .000 282.84 .292s
FE-59 767.50 191.99 2. 0. .000 282.84 .292s
EU-152 977.97 244.67 10. 9. .015 117.58 .940D
EU-154 991.43 248.04 11. 8. .014 131.99 .943D
EU-152 1367.00 342.04 0. 15. .025 51.64 .751s
EU-152 1463.33 366.15 0. 10. .017 63.25 .375s
EU-152 1646.20 411.91 0. 21. .035 43.64 .250s
EU-152 1761.00 440.64 0. 20. .033 44 .72 .250s
Kr-85 2056.00 514.45 0. 1. .002 200.00 .250s
EU-154 2363.00 591.26 0. 0. .000 .00 .000s
CS-137 2644.24 - 661.62 0. 144 . .240 16.67 .818s
EU-152 2752.23 688.63 1. 5. .008 120.39 1.326D
EU-154 2767.70 692.50 2. 1. .002 345.52 1.329D
EU-154 2889.00 722.84 0. 0. .000 .00 .000s
EU-154 3034.00 759.11 0. 10. .017 63.25 .250s
EU-152 3114.00 779.12 0. 3. .005 115.47 .250s
MN-54 3339.00 835.39 0. 1. .002 200.00 .250s
EU-152 3466.00 867.15 0. 1. .002 200.00 .250s
EU-154 3489.00 872.90 0. 0. .000 .00 .000s
F17-152 3857.83 965.13 0. 13. .022 55.47 .313s
-154 3981.00 995.92 0. 0. .000 .00 .000s
£5-154 4015.00 1004.42 0. 0. .000 .00 .000s
EU-152 4340.50 1085.80 0. 2. .003 182.31 1.633D
EU-152 4356.58 1089.82 1. 2. .003 200.94 1.636D
FE-59 4392.00 1098.67 0. 2. .003 141 .42 .250s



EG&G ORTEC G V - I (
IT Lab @ Georgia Tech Research Spectrum name:

63)

»lide Channel Energy
=o-152 4445.58 1112.07
ZN-65 4459.39 1115.52
CO-60 4689.00 1172.92
EU-152 4851.00 1213.41
EU-154 5094.00 1274.14
FE-59 5162.00 1291.14
EU-152 5193.00 1298.88
CO-60 5328.00 1332.62
EU-154 5587.00 1397.34
EU-152 5627.00 1407.34
EU-154 6389.00 1597.71

s Peak fails
D Peak area deconvoluted.

* kk k%

- NUCLIDE -

NAME

M~ 54

FE-59

CO-57

C0-60

Kr-85

ZN-65
CD-109

CsS-137

WAN32

I4W02.88

20-JUL-2001 13:27:55 Page 3
00010426 .Anl

Background Net area Cnts/sec
4.,

shape tests.

SUMMARY

AVERAGE

CODE ACTIVITY
microCi

0.

0000E+00

.0000E+00

.0000E+0CO

.0000E+00

.0000E+0OC

.0000E+00

.0000E+00

.4831E-04

ENERGY

kev

834

1099

1291.
.34
142,

192

136

1332.
.23

1173

513

1115
8

88.
25.

661

.22

56

65

.43

51

.99

.52
.13

04
50

.62
32.
31.
36.

19
82
40

O O O O

o o

O O O W

OO OO0 C OO0 oOoWw

PEAK

2.

FHOWOOWRHEOR

.004
.001
.000
.002
.007
.000
.000
.005
.000
.002
.002

ACTIVITY CODE MDA VALUE
microCi
boddmd—dmd ot ottt —F-F-F -ttt -F-F-F-t-F-F-F-F-t-Fot-FoF ot F -t

.81 0.000E+00

.000E+00
.000E+0O
.000E+00
.000E+0Q0

.000E+0Q0

.000E+00
.000E+00

.000E+00

.000E+0O0
.000E+0O0

.000E+00
.000E+00

.483E-04
.000E+00
.000E+00
.000E+0O

O\Q O\O (1% O\O O\O

o

) o

o\°

6.

BN R

o

S OO0,

microCi

641E-05

.557E-04
.03%E-04
.161E-04
.895E-03

.755E-04

.085E-04
.148E-05

.028E-04

.931E-~-04
.000E+00

.051E-03
.000E+00

.047E-05
.000E+0GO
.000E+00
.000E+00

S

Uncert FWHM
250.30 1.653D
831.28 1.655D

.00 .000s
200.00 .250s
100.00 .250s

.00 .000s

.00 .000s
115.47 .250s

.00 .000s
200.00 .250s
200.00 .250s
A G E * % %k k%
COMMENTS

0]
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fro
C¥o

xlide Ave activity Energy Activity Code Peak MDA Comments
EU-152 0.0000E+00 121.78 0.000E+00 % 8.765E-05
688.63 0.000E+00 % 8.552E-03
367.71 0.000E+00 % 5.588E-03
344 .30 0.000E+00 & 1.874E-04
1408.08 0.0C0E+00 % 4.797E-04
964 .00 0.000E+00 % 7.785E-04
1112.07 0.000E+00 % 7.768E-04
778.90 0.000EB+00 % 5.398E-04
1085.80 0.000E+00 % 8.465E-04
244 .67 0.000E+00 % 5.474E-04
867.39 0.000E+00 % 1.640E-03
444 .00 0.000E+00 & 2.406E-03
411.09 0.000E+00 % 2.872E-03
1089.82 0.000E+00 % 5.345E-03
1299.19 0.000E+00 ? 5.188E-03
1212.89 0.000E+00 % 6.208E~-03
EU-154 0.0000E+0O0 123.10 0.000E+00 % 6.194E-05
1274 .80 0.000E+00 % 3.080E-04
723.30 0.000E+00 7 2.793E-04
1004.80 0.000E+00 ? 4 .077E-04
873.20 0.000E+00 °? 5.671E-04
- 996.30 0.000E+00 ? 6.660E-04
248.04 0.000E+00 % 6.379E-04
591.70 0.000E+00 7 1.015E-03
756.70 0.000E+00 & 2.123E-03
1597.30 0.000E+00 % 6.674E-03
692.50 0.000E+00 % 3.863E-03
1397.80 0.000E+00 7 5.882E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.023E-04
105.31 0.000E+00 & 2.007E-04
60.01 0.000E+00 % 3.674E-03

Lr o° ® v

This peak used in the nuclide activity average.

Peak is too wide, but only one peak in
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is too narrow.

library.

Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.

Calculated peak centroid is not close enough to the
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library energy centroid for positive identification.
~P - Peakbackground subtraction

Nuclide Codes:

SAMPLE

* Kk kK%

T - Thermal Neutron Activation

F - Fast Neutron Activation

I - Fission Product

N - Naturally Occurring Isotope

P - Photon Reaction

C - Charged Particle Reaction

M - No MDA Calculation

Peak Codes:

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Escape

K - Key Line

A - Not in Average
o ik* SUMMARY O F NUCLTIDES I N
o TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL

uCi/g uCi/g uCi/g

e e e R s il e e S S s s i S e S S e e e e k&
MN-54 < 1.4891E-07 0.000E+00 0.000E+00
FE-59 < 3.4914E-07 0.000E+00 0.000E+00
co-57 < 8.4194E-07 0.000E+00 0.000E+00
CO-60 < 2.4326E-07 0.000E+00 0.000E+00
Kr-85 < 2.3048E-07 0.000E+0Q0 0.000E+00
ZN-65 < 4 _3293E-07 0.000E+00 0.000E+00
CD-109 < 2.3575E-06 0.000E+00 0.000E+0QQ
CS-137 7.8097E~-07 1.302E-07 1.341E-07
EU-152 <« 1.9652E-07 0.000E+0OC 0.000E+0C0C
EU-154 <« 1.3888E-07 0.000E+00 0.000E+00C
EU-155 <« 2.2946E-07 0.000E+00 0.000E+0OC

TOTAL ACTIVITY

Analyzed by:

‘iewed by:

Laboratory:

SUMMARY
2000.0 keV)

7.8097420E-07

( .9t
[7///;é~ ”fz3/ 7

RATOR
/;;E//Q@ 5/7/0s

IT

Supervisor
Lab @ Georgia Tech Research Reactor

uCi/g
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- ple description
" E1400 #21 SN265

Spectrum Filename: C:\User\00010454.Anl

Acquisition information

Start time 15-Aug-2001 10:06:41
Live time 599

Real time 600

Dead time .14%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

T

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 284.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.8400E+02)

= 3.5211E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00

Torrections - Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

1

T

6



Zbsorption (Internal)
Geometry correction
Random summing

NO
NO
NO

e,

€T
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s2rgy calibration normalized difference: .4121
*kkxkxxkkx*x*x [JN I D ENT I F T ED P E A K S UMM AR Y L e R A
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
Tl e e e e o R e Tt e T dhel Skl Sl St e Sl i dial s sk sl st s 3
310.36 77.54 40. 116. .194 24.01 .782 PB-214 D
742.15  185.64 28. 102. .170  37.38 .756 U-235  sM
955.89  239.14 0. 279. .466  11.97 .751 PB-212 sM
1181.11  295.52 6. 83. .139 27.52  1.090 PB-214 sM
1409.00  352.55 0. 138. .230 17.03 1.108 PB-214 sM
5846.24 1462.11 0 127. .212  17.75 1.416 K-40 s
s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.
khkkkkkkkkkkdkkx*x T D J= N T T F T E D P E A K S U M M A R Y PR R E RS & &R A &L &
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV
E o et e e e e e e el Al S S s Sl sl il St el s Ak s
155 242.00 60.43 36. 2. .003 1280.62 .000s
EU-155 345.94 86.45 55. 12. .020  179.72 .791D
CD-109 352.29 88.04 47. 27. .045 82.10 .793D
EU-155 423.52  105.87 27. 14. .024  130.94 .337s
EU-152 487.05  121.78 21, 1. .002 1075.20 .825D
EU-154 492.33  123.10 15. 8. .014  144.60 .826D
CO-57 546.84  136.75 6. 9. .016  100.85 .362s
FE-59 564.09  141.07 32. 24. .040  119.53 .721
FE-59 773.75  193.55 33. 49. .082 82.85 .355s
EU-152 977.97  244.67 2. 2. .004  198.18 . 940D
EU-154 991.43  248.04 13. 0 .000 3837.30 .943D
EU-152  1376.00  344.29 1. 0. .000  200.00 .000s
EU-152  1470.67  367.98 1. 0. .001  221.11 .197s
EU-152  1667.60  417.27 0. 43. .072 30.50 .417s
EU-152  1759.00  440.14 0. 34. .057 34.30 .751s
Kr-85 2042.13  510.98 0. 62. .103 25.40 .594sg
EU-154  2364.33  591.59 0. 14. .023 53.45 .250s
CS-137  2646.40  662.16 0. 63. .105 25.20  1.032
EU-152  2752.23  688.63 10. 5. .008 218.28  1.326D
EU-154 2767.70  692.50 7. 5. .009 170.06  1.329D
EU-154  2892.67  723.76 0. 4. .007  100.00 .375s
EU-154  2993.83  749.06 0. 37. .062 32.88 .313s
152 3107.00 777 .37 0. 14. .023 53.45 .250s
et 54 3339.36 835.48 0. 44 . .073 30.15 .375s
EU-152 3475.50 869.52 0. 14. .023 53.45 .250s
EU-154 3490.00 873.15 0. 1. .002 200.00 .250s
EU-152 3852.00 963.67 0. 0. .000 .00 .000s
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EG&G ORTEC GV - I ( 63) WAN32 T4W02.88
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vlide Channel Energy Background Net area Cnts/sec Uncert FWHM

=154 3881.00 995.92 0. 0. .000 .00 .000s
EU-154 3896 .75 999.86 0. 19. .032 45.88 .375s
EU-152 4340.50 1085.80 3. 3. .004 245 .42 1.633D
EU-152 4356.58 1089.82 4, 0. .001 1174.42 1.636D
FE-59 4374 .00 1094.17 0. 23. .038 41.70 .250s
EU-152 4445.58 1112.07 0. 3. .004 146.19 1.653D
ZN-65 4459.39 1115.52 1. 5. .008 103.63 1.655D
CO-60 4684 .00 1171.67 0. 6. .010 81.65 .250s
EU-152 4855.00 1214.41 0. 6. .010 81.65 .250s
EU-154 5099.33 1275.47 0. 5. .008 89.44 .250s
FE-59 5162.00 1291.14 0. 4. .007 100.00 .250s
EU-152 5189.33 1297.97 0. 4. .007 100.00 .375s
CO-60 5326.00 1332.12 0. 0. -.000 .00 .000s
EU-154 5586.00 1397.09 0. 2. .003 141 .42 .250s
EU-152 5628.00 1407.59 0. 0. .000 .00 .000s
EU-154 6386.00 1596.96 0. 0. .000 .00 .000s
s Peak fails shape tests.
D Peak area deconvoluted.

*kk kX SUMMARY O F LI BRARY PEAK US AGE TER kKK

- MJCLIDE - AVERAGE =  -------=-==--~ PEAK -------------—~

kA CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
- microCi kev microCi microCi COMMENTS

T T ok e R R S R i el T Sl St Shel il shal Sk Shol dhls s e S S S

MN-54 1.0881E-04 834.81 1.088E-04 ?( 6.183E-05
FE-59 0.0000E+00 1095.22 0.000E+00 & 2.658E-04
1291.56 0.000E+00 % 2.559E-04

192.34 0.000E+00 % 1.953E-03

142.65 0.000E+00 & 4.447E-03

CO-57 0.0000E+00 136.43 0.000E+00 % 2.715E-04
CO-60 0.0000E+0O 1332.51 0.000E+00 ?( 9.043E-05
1173.23 0.000E+00 % 1.104E-04

Kr-85 2.3731E-04 513.99 2.373E-04 &( 9.569E-05
ZN-65 0.0000E+00 1115.52 0.000E+00 % 2.084E-04
8.13 0.000E+00 = 0.000E+00

CD-109 0.0000E+00 88.04 0.000E+00 % 1.216E-03
25.50 0.000E+00 = 0.000E+00
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lide Ave activity Energy Activity Code Peak MDA Comments

CS~-137 1.5242E-04 661.62 1.524E-04 ( 6.049E-05
32.19 0.000E+00 = 0.000E+00

31.82 0.000E+00 = 0.000E+00

36.40 0.000E+00 = 0.000E+00

EU-152 0.0000E+0O 121.78 0.000E+00 % 1.076E-04
688.63 0.000E+00 % 1.076E-02

367.71 0.000E+00 % 3.939E-03

344 .30 0.000E+00 % 1.182E-04

1408.08 0.000E+0C ? 4.466E-04

964 .00 0.000E+00 7 4.760E-04

1112.07 0.000E+00 % 6.884E~04

778.90 0.000E+00 % 7.516E-04

1085.80 0.000E+00 % 1.006E-03

244 .67 0.000E+00 % 3.754E-04

867.39 0.000E+00 % 2.550E-03

444.00 1.760E-03 & 2.877E-03

411.09 2.616E-03 & 3.682E-03

1089.82 0.000E+00 % 5.592E-03

1299.19 0.00CE+00 % 6.512E-03

1212.89 0.000E+00 % 7.828E-03

Eﬁt154 0.0000E+00 123.10 0.000E+00 % 7.906E-05
1274.80 0.000E+00 % 3.206E-04

723.30 0.000E+00 % 3.506E-~-04

1004.80 0.000E+00 & 7.463E-04

873.20 0.000E+00 % 6.094E-04

996.30 0.000E+00 7 6.661E-04

248.04 0.000E+00 % 5.702E-04

591.70 0.000E+00 % 1.695E-03

756.70 2.061E-03 & 3.191E-03

1597.30 0.000E+00 7 6.213E-03

692.50 0.000E+00 % 5.152E-03

1397.80 0.000E+00 % 6.709E-03

EU-155 0.0000E+00 86.45 0.000E+00 % 1.349E-04
'105.31 0.000E+00 % 1.738E-04

60.01 0.000E+00 % 3.398E-03

-

4r o @
|

This peak used in the nuclide activity average.

Peak is too wide, but only one peak in
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is too narrow.

library.

Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
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failed one or more qualification tests.

“+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - Peakbackground subtraction

Nuclide Codes:

- Fission Product

- Photon Reaction

SEnn”™=zHA=m4d
|

- No MDA Calculation

Peak Codes:

G - Gamma Ray

X - X-Ray

P - Positron Decay
S - Single-Escape

D - Double-Escape

£ - Key Line

A - Not in Average

- Thermal Neutron Activation
- Fast Neutron Activation

Naturally Occurring Isotope

- Charged Particle Reaction

x%%%%* SUMMARY OF NUCTLTIDES IN SAMPLE  rkxx
TIME OF COUNT UNCERTAINTY 2 STGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g
P o e e e T e e e S S Sk S Sl il el Sl o
MN-54 # 3.8315E-07 1.155E-07 1.166E-07
FE-59 < 9.3576E-07 0.000E+00 0.000E+00
Co-57 < 9.5603E-07 0.000E+00 0.000E+00
CO-60 < 3.1843E-07 0.000E+00 0.000E+00
Kr-g5 # < 8255T5in oo 2122707 0 139p 03— Nt Preser’y seffunce imisidentified
IN-65 < 7.3392E-07 0.000E+00 0.000E+00 Bliey  gan. peak.
CD-109 < 4.2815E-06 0.000E+00 0.000E+00 ¢2§?fa
CS-137 5.3670E-07 1.352E-07 1.370E-07
EU-152 < 3.7875E-07 0.000E+00 0.000E+00
EU-154 < 2.7839E-07 0.000E+00 0.000E+00
EU-155 < 4.7509E-07 0.000E+00 0.000E+00

TOTAL ACTIVITY {

All peaks for activity

49.9

to

calculation had bad shape.
Activity omitted from total
Activity omitted from total and all peaks had bad shape.
SUMMARY
2000.0 keV)

1.7554620E-06



EPnalyzed by:

C

OPE

Lo Sifor
OR

N



EG&G ORTEC G V - I ( 63) WAN32 TI4W02.88 15-AUG-2001 10:16:43 Page
IT Lab @ Georgia Tech Research Spectrum name: 00010454.Anl
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Supervisor

Laboratory: IT Lab @ Georgia Tech Research Reactor
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wle description
T E1400 #22 SN266

Spectrum Filename: C:\User\00010455.Anl

Acquisition information

Start time 15-Aug-2001 11:02:02
Live time 599

Real time 600

Dead time .15%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

__. Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
\snalysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 334.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.3400E+02)

= 2.93940E-03

Detection limit method:
MDA - EG&G ORTEC methced

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

Trrections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



-Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

::\:E
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IT Lab @ Georgia Tech Research Spectrum name: 00010455.Anl
2rgy calibration normalized difference: 1.0000
*kkkkkkkkxx*x JN I DENTTIUFTIUETD P EAK S U M M A R Y LR SRR R R X
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNET: ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
i e e e e e e e e e e i e e e e it dh T e e e S e e e e e e e e  E ai Ts
299.64 74 .86 68. 87. .145 34.49 .780 PB-214 D
310.04 77.46 32. 194. .324 16.52 .782 PB-214 D
370.18 92.52 80. 199. .332 29.11 .696 TH-234 s
955.37 239.01 8. 178. .297 15.64 .934 pPB-~-212 D
968.02 242.18 18. 56. .0%4 34.07 .837 PB-214 D
1181.02 295.49 6. 127. .212 22.22 .894 PB-214 s
1408.43 352.41 7. 181. .302 17.90 1.105 PB-214
2437 .77 609.596 0. 119. .159% 18.33 .8501 RU~-103 s
s Peak fails shape tests.
D Peak area deconvoluted.
kxkkdkkkkkkxdkx* T D EN T I FIZED P E A K S UMMAAPR Y **Fkkkxdddxdxk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % kev
- t-t-t+-+-+-+-+-+-+-~+-+-t+-+-+-+-+-+-+-t-+-+-+-+-+-+-F+-+-+-+-F+-+-+-+ -+ -F-+-+
EU-155 234.74 58.61 57. 132. .220 52.81 .469s
EU-155 345.94 86.45 65. 18. .032 128.55 .781D
CD-108 352.29 88.04 60. 4Q0. .067 62.53 .793D
EU-155 433.57 108.38 84. 38. .063 167.93 .349s
EU-152 487.05 121.78 28. 7. .012 225.31 . 825D
EU-154 492 .33 123.10 18. 1. .001 1541.47 .826D
20-57 552.00 138.04 19. 43. .071 65.49 .342s
TE-59 567.58% 141.%94 6. 20. .033 72.34 .338s
E-59 772.88 193.33 36. 14. .023 176.86 .2568
tU-152 977.97 244 .67 12. 6. .009 196.75 .940D
iU-154 991.43 248.04 11. 1. .002 793.53 . 943D
iU-152 1355.60 338.19 0. 91. .152 20.97 .667s8
U-152 1467.22 367.12 0. 37. .062 32.88 .292s
U-152 1635.12 409.14 8. 51. . 085 51.54 .405s
U-152 1772.06 443 .41 0. 24 . .040 40.82 .313s
r-85 2041.96 510.94 Q. 98. .164 20.20 .393s
U-154 2347.00 587.26 0. 31. .052 35.92 .375s
S5-137 2648.17 662.60 0. 50. .083 28.28 .375s8
U-152 2752.23 688.63 5. 3. .005 232.99 1.326D
U-154 2767.70 692.50 2. 3. .005 185.44 1.329D
J-154 2908.36 727.68 0. 40. .067 31.62 .800s
i 3 3027.60 757.51 0. 13. .022 55.47 .313s
s 2 3113.00 778.87 a. 1. .002 200.00 .125s8
{-54 3337.50 835.01 0. 15. .025 51.64 .375s
J-152 3443.07 861.41 0. 28. .047 37.80 .333s
T-154 3499.00 875.40 0. S. .015 66.67 .2508g
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1lide

ot152
EU-154
EU-154
EU-152
EU-152
FE-59

EU-152
ZN-65

CO-60

EU-152
EU-154
FE-59

EU-152
CO-60

EU-154
EU-152
EU-154

s Peak

63)

WAN32
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Spectrum name:

Background ©Net area Cnts/sec

Channel Energy
3852.00 963.67
3974 .25 994 .23
4019.00 1005.42
4340.50 1085.80
4356.58 1089.82
4393.00 1098.92
4445.58 1112.07
4459.39 1115.52
4690.33 1173.25
4850.25 1213.22
5118.17 1280.18
5163.50 1291.51
5182.00 1296.13
5321.00 1330.87
5586.00 1397.09
5628.00 1407.59
6385.00 1596.71
fails shape tests.

D Peak area deconvoluted.

* T k%

- _CJLIDE -

NAME

MN-54

FE-59

20-57

20-60

{r-85

IN-65

SUMMARY

AVERAGE
CODE ACTIVITY

microCi
R e e e e i e e e e e T T Tk e e S IS I U I

0.

0000E+00

.0000E+00C

.0000E+00

.0000E+00

.7515E-04

.0000E+00

.0000E+00

ENERGY

kev

834.

1099

192
142

136

1332
1173

513.

1115.
8.

88.
25.

OC OO0 0DODOO0COPMINOUIOO O

PEAK

= H
WOROANONUUOWOMNODON JW Jo

PEAK

.000
.012
.005
.012
.010
.000
.010
.005
.027
.008
.025
.003
.015
.010
.002
.000
.005

ACTIVITY CODE MDA VALUE

microCi

81 0.000E+00

.22
1291.
.34
.65

56

.43

.51
.23

99

52
13

04
50

o O O o

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

.000E+00

.000E+00
.000E+00

.751E~04

.000E+00
.000E+00

.000E+00
.000E+00

0\0 ) O\O

o

o

j°gl

o\°

oe

[

1.

W~ N

H

microCi

054E-04

.366E-04
.326E-04
.608E-03
.325E-03

.434E-04

.225E-04
.416E-04

.570E-05

.155E-04
.000E+00

.374E-03
.000E+00

U

1
Uncert FWHM
.00 .000s
75.59 .313s
115.47 .250s
112.41 1.633D
135.76 1.636D
.00 .000s
148.94 1.653D
238.74 1.655D
50.00 .3758
895.44 .375s
51.64 .500s
141.42 .500s
66.67 .250¢g
81.65 .250s
200.00 .250s
.00 .000s
115.47 .250¢s
S A G E *khkhkk
COMMENTS

=

s

é



EG&G ORTEC G V - I ({
IT Lab @ Georgia Tech Research Spectrum name: 00010455.An1

PN

CS-137

EU-152

EU-154

iU-155

o\@
1

Ur
|

>lide Ave activity

63)

1.2098E-04

36

0.0000E+00
688

367.
.30

344

1408.

964.
1112.
.90

778

1085.
.67
.39

244
867

444 .
411.
1089.
1299.
1212.

0.000CE+00

723

1004.
.20
996.
248.
591.
756 .
1597.
.50
1397.

873

692

0.0000E+00
105

Energy

661.
32.
31.

.40

121.
.63

123.
1274.
.30

86.
.31
60.

WAN32

62
19
82

78
71
08
00
07
80
00
09
82
19

89

10
80

80
30
04
70
70
30
80
45

01

I4W02.88

© O O

OOOOOI—'OOOOOOD&U’IOO

CO OO OCODOOKOoOoO

0.
0.
.000E+00

0

Activity

.210E-04
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.426E-03
.005E-04
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.710E-03
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.471E-04
.000E+00
.000E+00
.000E+00
.000E+00
.259E-03
.Q00E+00
.000E+00
.000E+00
.000E+00

00O0E+00
000E+00

15-AUG-2001 11:12:04 Page

Code

?(

o\°

WO R0 0P

o° o oP ope

o R

g

o\e

R

o\°

N o T - P e R I I

R R oe

This peak used in the nuclide activity

Peak is too wide, but only one peak in
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is too narrow.
Peak
Peak

Peak

O O OO,

NN IR N WO RO WD

R QNN U0 R G

1

is too wide at FW25M, but ok at FWHM.
fails sensitivity test.
identified, but first peak of this nuclide

Peak MDA Comments

.048E-05
.000E+00
.000E+00
.000E+00

.260E-04
.117E-03
.402E-03
.569E-04
.466E-04
.761E-04
.180E-04
.835E-04
.188E-03
.385E-04
.172E-03
.553E-03
.151E-03
.130E-03
.706E-03
.550E-03

.439E-~05
.184E-04
.587E-04
.893E-04
.423E-04
.326E-04
.578E-04
.185E-03
.278E-03
.456E-03
.206E-03
.322E-03

.477E-04
2.
6.
average.

677E-04
492E-03

library.
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EG&G ORTEC G V - I ( 63) WAN32 1I4W02.88 15-AUG-2001 11:12:04 Page 5
IT Lab @ Georgia Tech Research Spectrum name: 00010455.Anl

failed one or more qualification tests.
~~1% - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
- Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

200" EaHM"E3
i

Peak Codes:
G - Gamma Ray
X - X-Ray
P - Positron Decay
S - Single-Escape
D - Double-Escape
. . - Key Line
A - Not in Average

*R Kk K SUMMARY O F NUCLIDES IN SAMPLE FhkKkE

TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g

e e e e T e T A e it el T et E el S S el el St S e e el
MN-54 < 3.1548E-07 0.000E+00 0.000E+00
FE-59 < 4.0899E-07 0.000E+00 0.000E+00
CO-57 < 1.3275E-06 0.000E+00 0.000E+00
CO-60 < 3.6676E-07 0.000E+00 0.000E+00 . o
Kr-85 # 1IR3 F—66 2 26— 2 RO3F—F— Aot present, scftware migidestifi=d
ZN-65 < 6.4513E-07 0.000E+00 0.000E+00 S5 KeV aan. pek.
CD-109 < 4.1147E-06 0.000E+00 0.000E+00 '/'9““9/’7%
CS-137 # 3.6222E-07 1.025E-07 1.035E-07
EU-152 < 3.7728E-07 0.000E+00 0.000E+00
EU-154 < 2.2271E-07 0.000E+00 0.000E+00
EU-155 < 4.4225E-07 0.000E+00 0.000E+00

All peaks for activity calculation had bad shape.
et Activity omitted from total
& Activity omitted from total and all peaks had bad shape.
SUMMARY
49.9 to 2000.0 keV) 1.4854200E-06 uCi/g

TOTAL ACTIVITY (
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EG&G ORTEC G V - I ( 63) WAN32 I4W02.88 20-JUL-2001 14:22:13 Page
IT Lab @ Georgia Tech Research Spectrum name: 00010429.An1

nple description
N E1400 #23 #267

Spectrum Filename: C:\User\00010429.An1

Acquisition information

Start time 20-Jul-2001 14:12:11
Live time 599

Real time 600

Dead time .13%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED CAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT_RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 262.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.6200E+02)

= 3.8168E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00

—o~~ectionsg Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

182



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

QO



EG&G ORTEC G V - I ( 63) WAN32 T4W02.88 20-JUL-2001 14:22:13 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010429.Anl

2rgy calibration normalized difference: .0454
EE R R R e U N I D E N T I F I E D PE A K S U M M A R Y * %%k dkdhdhkhx
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
e T e i T e e e e st i e S T S R R T
299.35 74.79 69. 108. .181  28.93 .780 PB-214 D
309.42 77.31 41, 159. .266  19.49 .782 PB-214 D
954.39  238.77 30. 300. .501  16.21 .895 PB-212 M
1407.13  352.08 7. 123. .205  24.74 .855 PB-214 M
2435.82  609.48 0. 105. .175  19.52 .467 BI-214 s
5840.99 1460.80 0. 135. .225 17.21 .636 K-40 sM
s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.
kkkkkkkkkkkkx% T D ENTIFTIUETD PEAIK S UMMATR Y **kkkkdkkkhkhdhdshk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % kev
I s e st e e S R At SR S SR
155 252.29 63.00 130. 101. .169 63.44 .826s
EU-155 345.9%94 86.45 47 . 28. .047 78.33 .791D
CD-109 352.29 88.04 58. 17. .029 134.97 .793D
EU-155 410.86 102.71 55. 35. .058 109.95 .286s
EU-152 487.05 121.78 15. 1. .002 799.789 .825D
EU-154 492 .33 123.10 26. 7. .011 227.03 .826D
CO-~57 545.84 136.50 16. 2. .003 520.39 .248s
FE-59 564 .44 141.15 33. 55. .092 74 .35 .504s
FE-59 796.06 159.14 25. 61. .101 62.69 .391s
EU-152 977.97 244.67 5. 10. .016 94 .00 .940D
EU-154 991.43 248.04 8. 13. .021 84.18 .%43D
EU-152 1378.25 344 .85 2. 1. .002 351.78 .728s
EU-152  1469.00 367.57 1. 0. .000 200.00 .000s
EU-152 1636.62 409.51 0. 32. .053 35.36 .334s
EU-152 1754 .67 439.05 0. 22. .037 42 .64 .751s
Kr-85 2040.99 510.70 0. 95. .159 20.52 .584s
EU-154 2362.83 591.22 0. 6. .010 81.65 .500s
CS-137 2644 .49 661.68 0. 60. .100 25.82 1.251
EU-152 2752 .23 688.63 6. 3 .006 231.16 1.326D
EU-154 2767.70 692.50 5. 5 .008 163.96 1.3298D
EU-154 2892 .33 723.67 o. 8 .013 70.71 .250s
EU-154 3023.00 756.36 0. 0. .000 .00 .000s
- 152 3112.00 778.62 0. 0. .000 .00 .000s
J=e54 3334.60 834.29 0. 14 .023 53.45 .375s
EU-152 3449.50 863.02 0. 8. .013 70.71 .500s
EU-154 3477.50 870.02 0. 13. .022 55.47 .375s
EU-152 3845.00 961.92 0. 16. .027 50.00 .375s



EG&G ORTEC G V - I (
IT Lab @ Georgia Tech Research

63)

lide Channel Energy
5-154 3950.00 988.17
EU-154 4018.00 1005.17
EU-152 4340.50 1085.80
EU-152 4356.58 1089.82
FE-59 4393.00 1098.92
EU-152 4445.58 1112.07
ZN-65 4459.39 1115.52
CO-60 4688.00 1172.67
EU-152 4836.44 1209.77
EU-154 5094.00 1274.14
FE-59 5156.33 1289.72
EU-152 5193.00 1298.88
CO-60 5321.00 1330.87
EU-154 5585.00 1396.84
EU-152 5632.00 1408.59
EU-154 6386.50 1597.09

s Peak fails
D Peak area deconvoluted.

kK k% *x

- “TICLIDE -

N.

R

MN-54

FE-59

CO-57

C0-60

Kr-85

ZN-65

CD-105

WAN32

I4W02.88
Spectrum name:

20-JUL-2001 14:22:13 Page
00010429.Anl

Background ©Net area Cnts/sec
0.

shape tests.

SUMMARY

AVERAGE

CODE ACTIVITY
microCi

0.

CO00O0E+0QO

.0000E+00

.0000E+00

.0000E+00

.6360E-04

.0000E+00

.0000E+00

ENERGY

kev

O OO O OO OO0 C Wb oo

22.

w

[\e]
WOoOWwWwoorr uUutRFE,r OONOWWnm

'__l

PEAK

.037
.005
.008
.005
.000
.004
.011
.002
. 042
.002
.013
.000
.005
.005
.017
.005

ACTIVITY CODE MDA VALUE
microCi

834.81 0.000E+00

1099.
1291.
.34
142.

192

136.

1332
1173

513.

1115
8

88.
25.

22
56

65

43

.51
.23

99

.52
.13

04
50

O O 0O o

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

.000E+00

.000E+00
.000E+00

.636E-04

.000E+00
.000E+00

.000E+00
.000E+00

)

o

J

o\° Y R o

o\°

o\°®

R

I o

Il oe

1.

U= N

microCi

033E-04

.366E-04
.943E-04
.991E-03
.319E-03

.868E-04

.085E-04
.756E~-05

.568E-05

.285E-04
.000E+00

.222E-03
.000E+0QOC

U

Uncert

42,

115
127
200

289
104

70

115
115

63
115

64

.47
.36
.25
.00
.70
.51
200.

40.
200.
.71
.00
.47
.47
.25
.47

00
00
00

S AGE

FWHM

185

3

.250s
.250s

.633D
.636D

.000s

[

.653D
.655D

.125s
.500s
.250s
.250s
.000s
.250s
.250s
.250s
.500s

* k K*

COMMENTS
e T e e e A e e e i Al T e R e R R

* %
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EG&G ORTEC G V - I ( 63) WAN32 1I4W02.88
IT Lab @ Georgia Tech Research Spectrum name:

xlide Ave activity Energy Activity Code Peak MDA Comments

Cs-137 1.4516E-04 661.62 1.452E-04 ( 6.048E-05
32.19 0.000E+00 = 0.000E+00

31.82 0.000E+00 = 0.000E+00

36.40 0.000E+00 = 0.000E+00

EU-152 0.0000E+0O0C 121.78 0.000E+00 % 9.742E-05
688.63 0.000E+00 % 9.378E-03

367.71 0.000E+00 % 3.939E-03

344 .30 0.000E+00 % 1.320E-04

1408.08 0.000E+00 % 6.808E-04

964 .00 0.000E+00 % 8.268E-04

1112.07 0.000E+00 % 7.769E-04

778.90 0.0C00E+00 ? 4.499E-04

1085.80 0.000E+00 % 1.038E-03

244 .67 0.000E+00 % 5.097E-04

867.39 0.000E+00 & 2.203E-03

444 .00 0.000E+00 & 2.481E-03

411.09 1.946E-03 * 3.309E-03

1089.82 0.000E+00 % 6.237E-03

1299.19 0.000E+00 ? 5.189E-03

1212.89 0.000E+00 & 1.156E-02

Eﬁi154 0.0000E+00 123.10 0.000E+00 % 8.939E-05
1274.80 0.000E+00 % 2.637E-04

723.30 0.000E+00 % 4.033E-04

1004.80 0.000E+00 % 4 . 893E-04

873.20 0.000E+00 & 9.277E-04

996.30 0.000E+00 & 1.277E-03

248.04 0.000E+00 % 6.580E-04

591.70 0.000E+00 % 1.375E-03

756.70 0.0Q0E+0Q0Q0 ? 1.392E-03

1597.30 0.000E+00 % 7.455E-03

692.50 0.000E+00 % 4 .908E-03

1397.80 0.000E+00 % 7.059E-03

EU-155 0.0000E+00 86.45 0.000E+00 % 1.411E-04
105.31 0.000E+00 & 2.360E-04

60.01 0.000E+00 & 7.088E-03

Peak is too wide,

negative during deconvolution.

- Peak is too narrow.

but only one peak in
- Peak is part of a multiplet and this area went

This peak used in the nuclide activity average.

library.

Peak is too wide at FW25M, but ok at FWHM.
- Peak fails sensitivity test.
- Peak identified, but first peak of this nuclide
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EG&G ORTEC G V - I ( 63) WAN32 I4W02.88
IT Lab @ Georgia Tech Research Spectrum name:

failed one or more qualification tests.

4 - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

2 NU=ZzHYA
|

Peak Codes:

G - Gamma Ray
X - X-Ray
P - Positron Decay
S - Single-Escape
D - Double-Escape
__+ - Key Line
‘A - Not in Average
* ok ok ok ok SUMMARY O F NUCLTIDES IN SAMPLE *E Kk
TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g
B e T i T e e e L  k a S e A e A R R e R SR
MN-54 < 3.9417E-07 0.000E+00 0.000E+0O0
FE-59 < 5.2129E-07 0.000E+00 0.000E+00
CO-57 < 1.0945E-06 0.000E+00 0.000E+00
AN 1. - b S Pt S Svrmegrs Sl Awn- Ak s idechiled
ZN-65 < 8.7213E-07 0.000E+00 0.000E+00 by soffudere.
CD-109 < 4.6657E-06 0.000E+00 0.000E+00
CS-137 5.5403E-07 1.430E-07 1.449E-07
EU-~-152 <« 3.7182E-07 0.000E+0O0 0.000E+00
EU-154 < 3.4119E-07 0.000E+00 0.000E+00
EU-155 <« 5.3855E-07 0.000E+00 0.000E+00
All peaks for activity calculation had bad shape.
~—t Activity omitted from total
& Activity omitted from total and all peaks had bad shape.

TOTAL ACTIVITY

( 49.9 to

SUMMARY
2000.0 keV)

1.9418230E-06

uCi/g

-
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EG&E ORTEC G V - I ( 63) WAN32 1I4W02.88 20-JUL-2001 15:18:24 Page 1
IT Lab @ Georgia Tech Research Spectrum name: 00010430.Anl

ple description
" E1400  #24 #268

Spectrum Filename: C:\User\00010430.Anl"

Acquisition information

Start time 20-Jul-2001 15:08:22
Live time 599

Real time 600

Dead time .12%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

N Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2

Library Files
Main analysis library: GT _RX.Lib o
Library Match Width: 1.500

Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 318.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.1800E+02)
= 3.1447E-03

Detection limit method:
MDA - EC&CG ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

Sofrections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



-

absorption (Internal)
Jeometry correction
Random summing

NO
NO
NO

e
o
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EG&G ORTEC G V - I ( 63) WAN32 1I4W02.88 20-JUL-2001 15:18:24 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010430.Anl

\*:rgy calibration normalized difference: 1.0000
khkkkkkkxkxxkx JN T DEN T I F I E D PEAK S UMM ARY kkhkhkxkhhkhkhkhhhk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
T s it s st A S T Ml Sk il S s Sk s s phls dhle et sl St Sl st e
369.71 92.40 31. 248. .414 28.04 1.337 PB-214 s
745.37 186.45 28. 129. .215 31.65 .824 PA-234 s
954 .64 238.83 85. 287. .478 28.36 .925 PB-212
1180.78 295.43 15. 161l. .268 33.43 .934 PB-214
1406.90 352.02 10. 200. .333 21.74 .980 PB-214
2436.41 609.62 0. 136. .227 17.15 1.001 BI-214 s

s Peak fails shape tests.
D Peak area deconvoluted.

kkkkkkkkkk*kx** T D E N T I F I E D P E A K S UMM ARY khkkkkkhkdhhhkkhik
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA %  keV

T s st S Sk Sl et Sl Sl Sk ik el ittt skl st st S e st &
T .155 239.00 £59.68 103. 0. .000 .00 .000s
“__-155 345.94 86 .45 57. 13. .021 179.61 .791D
CD-1089 352.29 88.04 64 . 37. .062 69.13 .793D
EU-155 421.87 105.46 25. 19. .032 106.48 . 752
EU-152 487.05 121.78 17. 16. .026 90.94 .825D
EU-154 492.33 123.10 14. 11. .019 110.32 .826D
CO-57 555.71 138.97 75. 67. 112 82.89 .281s
FE-59 580.59 145.20 79. 48, .080 104.02 .2268
FE-59 774.82 193.82 53. 24. .040 159.54 -.217s
EU-152 977.97 244 .67 8. 7. .012 131.30 .940D
EU-154 991.43 248.04 18. 11. .019 120.17 .943D
EU-152 1379.70 345.22 3. 21. .035 63.56 .310s
EU-152 1483.87 371.29 0. 37. .062 32.88 .626s
EU-152 1602.67 401.02 0. 86. .144 21.57 .250s
EU-152 1775.43 444 .25 0. 13. .022 55.47 .313s
Kr-85 2042.05 510.96 0. 74 . .123 23.25 .644s
EU-154 2350.29 588.08 0. 25. .042 40.00 .313s
CS-137 2645.67 661.97 0. 22. .037 42 .64 .338s
EU-152 2752 .23 688.63 3. 4. .006 180.80 1.326D
EU-154 2767.70 692.50 9. 7. .011 149.80 1.329D
EU-154 2894 .70 724 .27 0. 29. .048 37.14 .750s
EU-154 3030.00 758.11 0. 10. .017 63.25 .250s
EU-152 3090.60 773.26 0. 27. . 045 38.49 .375s
' 54 3313.33 828.97 0. 17. , .028 48 .51 .375s
=152 3466.00 867.15 0. 20. .033 44.72 .250s
EU-154 3493.60 874.05 0. 6. ~.010 81.65 .375s
EU-152 3854.17 964.21 0. 16. .027 50.00 .292s
EU-154 3971.00 993.42 0. 8. .013 70.71 .250s
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~ :lige Channel Energy Background Net area Cnts/sec Uncert FWHM
T7-154 4015.00 1004.42 0. 0. .000 .00 .000s
EU-152 4340.50 1085.80 0. 2 .004 129.18 1.633D
EU-152 4356.58 1089.82 0. 2 .003 164.17 1.636D
FE-59 4392.00 1098.67 0. 1. .002 200.00 .125s
EU-152 4445.58 1112.07 6. 7. .011 127.79 1.653D
ZN-65 4459.39 1115.52 4. 1 .002 470.40 1.655D
CO-60 4667.75 1167.60 0. 23 .038 41 .70 .375s
EU-152 4849.00 1212.91 0. 3. . 005 115.47 .250s
EU-154 5095.00 1274.39 0. 0. .000 .00 .000s
FE-59 5151.75 1288.57 0. 12. .020 57.74 .312s
EU-152 5172.25 1293.70 0. 15 .025 51.64 .375s
CO-60 5335.67 1334.54 0. 12. .020 57.74 .375s
EU-154 5588.00 1397.59 0. 2. .003 141 .42 .2508
EU-152 5628.50 1407.71 0. 4. .007 100.00 .500s
EU-154 6386.00 1596.96 0. o. .000 .00 .000s

s Peak fails shape tests.
D Peak area deconvoluted.
* ok ok k& SUMMARY OF LI BRARY PEAK U S AGE Fhk Kk
- NUCLIDE - AVERAGE =  --=---=-------- PEAK ----=-----=---=--
N CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
microCi keVv microCi microCi COMMENTS

RN

S e st s s ek Aol o s ks sk dhule s Sl et St A A

MN-54 0.0000E+0Q 834.81 0.000E+00 & 1.093E-04
FE-59 0.0000E+00 1099.22 0.000E+00 % 1.467E-04
1291.56 0.000E+00 & 3.262E-04

192.34 0.000E+00 & 1.904E-03

142.65 0.000E+00 & 6.194E-03

CO-57 0.0000E+00 136.43 0.000E+00 & 6.225E-04
CO-60 0.0000E+00 1332.51 0.000E+00 % 1.447E-04
1173.23 0.000E+00 & 1.585E~04

Kr-85 2.8321E-04 513.99 2.832E-04 &( 9.568E-05
ZN-65 0.0000E+00Q 1115.52 0.000E+00 % 2.010E-04
8§.13 0.000E+00 = 0.000E+00

CD-109 0.0000E+00 88.04 0.000E+00 % 1.380E-03
25.50 0.000E+00 = 0.000E+0CO

Co—137 0.0000E+00 661.62 0.000E+00 % 1.160E-04
32.19 0.000E+0Q00 = 0.000E+00

31.82 0.000E+00 = 0.000E+00Q
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:lide Ave activity Energy Activity Code Peak MDA Comments

~ 36.40 0.000E+00 =  0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 1.234E-04
688.63 0.000E+00 % 8.841E-03

367.71 5.425E-03 & 8.400E-03

344.30 0.000E+00 % 2.170E-04

1408.08 0.000E+00 % 5.604E-04

964 .00 0.000E+00 % 8.267E-04

1112.07 0.000E+00 % 9.383E-04

778.90 4.859E-04 & 9.234E-04

1085.80 0.000E+00 % 8.647E-04

244 .67 0.000E+00 % 5.097E-04

867.39 0.000E+00 % 2.839E-03

444 .00 0.000E+00 % 2.116E-03

411.09 5.231E-03 & 4.821E-03

1089.82 0.000E+00 % 5.080E-03

1299.19 0.000E+00 & 8.842E-03

1212.89 0.000E+00 % 6€.935E-03

BEU-154 0.0000E+0C 123.10 0.000E+00 % 8.126E-05
1274.80 0.000E+00 ? 2.454E-04

723.30 3.241E-04 ? 5.875E-04

— 1004.80 0.000E+00 ? 4 .077E-04
873.20 0.000E+00 % 7.681E-04

996.30 0.000E+00 & 9.613E-04

248.04 0.000E+00 % 7.330E-04

591.70 0.000E+00 & 2.030E-03

756.70 0.000E+00 % 2.123E-03

1597.30 0.000E+00 ? 6£.212E-03

692.50 0.000E+00 % 5.592E-03

1397.80 0.000E+00 % 6.708E-03

EU-155 0.000CE+00 86.45 0.000E+00 % 1.373E-04
105.31 0.000E+00 % 1.784E-04

60.01 0.000E+00 % 5.184E-03

( - This peak used in the nuclide activity average.
- Peak is too wide, but only one peak in library.

Peak is part of a multiplet and this area went
negative during deconvolution.

Peak 1s too narrow.

Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.

- Peak identified, but first peak of this nuclide
failed one or more qualification tests.

- Peak activity higher than counting uncertainty range.

Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.



s
o
ot

EG&G ORTEC G V - I ( 63) WAN32 I4W02.88 20-JUL-2001 15:18:24 Page 5
IT Lab @ Georgia Tech Research Spectrum name: 00010430.Anl

- Calculated peak centroid is not close enough to the
library energy centroid for positive identification.
P - Peakbackground subtraction

T

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

ENgEH=H
1

Peak Codes:

- Gamma Ray

- X-Ray

- Pogitron Decay
Single-Escape
- Double-Escape
- Key Line

- Not in Average

R O 0o XK@
'

*k ok ok ok SUMMARY OF NUCLIDES IN SAMPLE FrE XK

TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g

e ettt it At Sl Sl Sl ek Sl kst Sk s et st e S A
MN-54 < 3.4386E-07 0.000E+00 0.000E+00
FE-59 < 4.6144E-07 0.000E+00 0.000E+00
co-57 < 1.9574E-06 0.000E+00 0.000E+00
CO-60 < 4.5495E-07 0.000E+00 0.000E+00
Kr-85 #8978 '9050m-07 —2-0FE07 5 88FE—0F—— Sl fmr misidetfied ann. peqkat
ZN-65 <  6.3205E-07 0.000E+00 0.000E+00 SHEeV. K-85ad pesent 2
CD-109 < 4.3386E-06 0.000E+00 0.000E+00 /7o
CS-137 < 3.6472E-07 0.000E+00 0.000E+00
EU-152 < 3.8798E-07 0.000E+00 0.000E+00
EU-154 < 2.5553E-07 0.000E+00 0.000E+00
EU-155 < 4.3165E-07 0.000E+00 0.000E+00

# 211 peaks for activity calculation had bad shape.

Activity omitted from total

Activity omitted from total and all peaks had bad shape.
————————————————————————————— SUMMARY  —-mmmemmm—mmmmmmmm——mmmmm—o o

‘AL, ACTIVITY ( 7 2000.0 keV) 8.9059220E-07 uCi/g
Analyzed by: ,/ga'¢%/—~ Z/%3'47
[4 4

/ "OPERATOR

Reviewed by: 7%426/67 42¥§> ?74549

*




Laboratory:

Supervisor

IT Lab @ Georgia Tech Research Reactor
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ple description
E1400 #25 #269

QS

Spectrum Filename: C:\User\OOOlO431.An1"//

Acquisition information

Start time 20-Jul-2001 15:19:39
Live time 599

Real time 600

Dead time .11%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration -
Filename: fscal.Clb«”
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

- Zero offset -.165 keVv; Gain .250 keV/channel

Quadratic -.467E-07 keV/channel”2
Library Files -
Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 300.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.0000E+02)

= 3.3333E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random erxror: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00

TTrrections Status Comments
Decay correct to date NO
Decay during acguisition NO
Decay during collection NO

Peaked background correction NO



S

. Absorption (Internal)

~ Geometry correction

Random summing

NO
NO
NO

o

)
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:rgy calibration normalized difference: .5185
EK S R U N I D EN T I F I E D P E A K S UM MAZRY *khkkkkhkkkkhrhkk*k
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA $ keV  NUCLIDE
e T e e T T e B e e e e e e e S e e Bt kel s St S S
369.70 92.40 66. 175. .292 33.02 .535 TH-234 sM
748.49 187.23 7. 157. .262 22 .49 .829 PA-234 sM
954 .82 238.87 25. 211. .351 21.89 .797 PB-212 M
1408.16 352.34 0. 153. .255 16.17 .665 PB-214 sM

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

kkkkkxkhkkkkkxx T D E N T I F I E D P E A K S U MM A R Y ER R R
NUCLIDE PEAK CENTROID BACKGROUND NET AREA  INTENSITY UNCERT  FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV

e T e e et e Rt kR Y
EU-155 233.34 58.26 33. 29. .048 85 .24 .645s8
FT-155 345.94 86.45 55 . 15. .025  148.58 .791D
109 352.29 88.04 52, 37. .061 64 .84 .793D
EU-155 426.20  106.55 40. 22. .037  143.26 .289s
EU-152 487.05 121.78 23. 8. .014 177.84 .825D
EU-154 492.33  123.10 26. 5. .008  316.51 .826D
CO-57 529.31  132.36 23. 61. .101 55.01 .479s
FE-59 576.52  144.18 56. 74. .123 84.18 .329s
FE-59 770.00  192.61 4. 1. .00l  670.82 .000s
EU-152 977.97  244.67 17. 5. .008  273.38 .940D
EU-154 991.43  248.04 16. 5. .008  262.57 .943D
EU-152  1374.08  343.81 3. 13. .021 93.26 .577s
EU-152  1465.75 366.75 0. 15. .025 51.64 .876
EU-152 1621.83  405.81 0. 49. .082 28.57 .6268
EU-152 1798.69  450.07 0. 32. .053 35.36 .365s
Kr-85 2057.17 514.74 0. 8. .013 70.71 .375s
EU-154 2357.50 589.88 0. 34. .057 34.30 .375s
CS-137  2646.96  662.30 0. 48. .080 28.87 .375s
EU-152 2752.23  688.63 3. 7. .011  105.90  1.326D
EU-154 2767.70  692.50 2. 4. .006 155.78  1.329D
EU-154  2890.00  723.09 0. 5. .008 89.44 .375s
EU-154 3019.57  755.50 0. 8 .013 70.71 .333s
EU-152 3110.20 778.17 0. 9. .015 66.67 .500s
MN-54 3335.00  834.39 0. 0. .000 .00 .000s
152  3463.00 866.40 0. 10. .017 63.25 .250s
=_-154  3482.00 871.15 0. 10. .017 63.25 .250s
EU-152  3827.33  957.50 0. 15. .025 51.64 .250s
EU-154  3969.33  993.01 0. 8. .013 70.71 .250s
EU-154  4033.67 1009.09 0. 19. .032 45 .88 .375s
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IT Lab @ Georgia Tech Research

2lide

~y=152
EU-152
FE-59
EU-152
ZN-65
CO-60
EU-152
EU-154
FE-59
EU-152
CO-60
EU-154
EU-152
EU-154

Channel Energy
4340.50 1085.80
4356.58 1089.82
4393.00 10958.92
4445.58 1112.07
4455.00 1114.42
4689.00 1172.92
4844 .00 1211.66
5094.00 1274.14
5161.67 1291.05
5186.00 1297.13
5322.50 1331.25
5591.00 1398.34
5625.00 1406.84
6392.67 1598.63

s Peak fails
D Peak area deconvoluted.

* Kk kA K

- NUCLIDE -

NAME

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65

CD-109

c 137

00010431 .Anl

Background Net area Cnts/sec
2.

shape tests.

SUMMARY

AVERAGE
CODE ACTIVITY

microCi

0.

0C0O0E+00

.0000E+00

.0000E+0C

.0000E+0O0

.0000E+00

.0000E+00Q

.0000E+00

.1610E-04

ENERGY

kev

BRARY
PEAK

O OO 000000 O0OkKK OO

2.

ok W JWeH 0Ol oo

P EAK

.003
.002
.000
.000
.008
.000
.008
.002
.005
.012
.005
.002
.010
.008

ACTIVITY CODE MDA VALUE
microCi

834.81 0.000E+00 2

1099.
1291.

192.
.65

142

136

1332.
.23

1173

513.

1115.
8.

88.
.50

25

661.
.19
31.
.40

32

36

22
56
34

.43

51

99

52
13

04

62

82

o O O O

(@]

o o o+

.000E+0OC
.000E+0O
.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

.161E-04
.000E+00
.000E+00
.000E+00

o o U

gl

&

o\

~J

o\

(

6.

QO N

O

O O OO0

microCi
B e T D e el e ek ek el el ek S S A At Sl St S Al Al ks Anl ks Al it Al A

181E-05

.366E-04
.446E-04
.202E-04
.254E~-03

.002E-04

.085E-04
.147E-05

.381E-04

.010E-04
.000E+00

.310E-03
.000E+00

.047E-05
.000E+00
.000E+00
.000E+00

U

Uncert

322.
477.

33
38

.00
.00

89

.44

.00

89
200.
115

75.
115.
200.

81.

89

S AG

.44

00

.47

59
47
00
65

.44

E

FWHM
1.
1.

b

3

633D
636D

.000s

1

.653

.250s
.000s
.250s
.250s
.375s
.250s
.500s
.250s
.250s
.375s

* %k

COMMENTS

* %k

honl]
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xlide Ave activity Energy Activity Code Peak MDA Comments

—

EU-152 0.0000E+0QO0 121.78 0.000E+00 % 1.207E-04

688.63 0.000E+00 % S.627E-03

367.71 0.000E+00 % 6.246E-03

344 .30 0.000E+00 % 1.910E-04

1408.08 0.000E+00 % 6.047E-04

964.00 0.000E+00 & 8.110E-04

1112.07 0.000E+00 6.162E-04

778.90 0.000E+00 % 6.679E-04

1085.80 0.000E+00 % 9.316E-04

244 .67 0.000E+00 % 5.735E-04

867.39 0.000E+00 % 2.327E-03

444 .00 1.656E-03 & 2.815E-03

411.09 2.980E-03 & 3.865E-03

1089.82 0.000E+00 % 6.236E-03

1299.19 0.000E+00 % 7.263E-03

1212.89 0.000E+00 % 7.547E-03

EU-154 0.0000E+00 123.10 0.000E+00 % 8.743E-05

1274.80 0.000E+00 % 2.637E-04

723.30 0.000E+00 % 3.649E-04

1004.80 0.000E+00 & 7.461E-04

~ 873.20 0.000E+00 % 8.646E-04

996.30 0.000E+00 & 9.612E-04

248.04 0.000E+00 % 6.584E-04

591.70 1.380E-03 ? 2.256E-03

756.70 0.000E+00 % 2.010E-03

1597.30 0.000E+00 % 8.113E-03

692.50 0.000E+00 % 4.360E-03

1397.80 0.000E+00 % 6.320E-03

EU-155 0.0000E+00 86.45 0.000E+00 % 1.372E-04

105.31 0.000E+00 & 2.033E-04

60.01 0.000E+00 & 4 .085E-03
( - This peak used in the nuclide activity average.

- Peak is too wide, but only one peak in library.

! - Peak ig part of a multiplet and this area went
negative during deconvolution.

- Peak is too narrow.

- Peak is too wide at FW25M, but ok at FWHM.

- Peak fails sensitivity test.

- Peak identified, but first peak of this nuclide
failed one or more gualification tests.

- Peak activity higher than counting uncertainty range.

“—=- - Peak activity lower than counting uncertainty range.

- Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the

L o0 ® I



EG&CE ORTEC G V - I ( 63) WAN32 1I4W02.88 20-JUL-2001 15:29:41 Page 5
IT Lab @ Georgia Tech Research Spectrum name:

Nucl

I @ ML v IR s B
[}

LA
<
D

00010431.Anl

library energy centroid for positive identification.
~—P - Peakbackground subtraction

ide Codes:

Thermal Neutron Activation
Fast Neutron Activation

Fission Produc

t

Naturally Occurring Isotope

Photon Reactio

Il

Charged Particle Reaction

No MDA Calcula

Peak Codes:

tion

SAMPLE

Rk

G - Gamma Ray
X - X-Ray
P - Positron Decay
S - Single-Escape
D - Double-Escape
K - Key Line
A - Not in Average
‘ TEx SUMMARY OF NUCLTIDES IN
o TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g ucCi/g
e i e e e e e e e e e e e e e e e e T e e i s e e e S e S e &
MN-54 < 2.0603E-07 0.000E+00 0.000E+00
FE-59 < 4.5517E-07 0.000E+00 0.000E+00
CoO-57 < 1.6672E-06 0.000E+00 0.000E+00
CO-60 < 3.6164E-07 0.000E+00 0.000E+00
Kr-85 < 4.6028E-07 0.000E+00 0.000E+00
ZN-65 < 6.6989E-07 0.000E+00 0.000E+00
CD-109 < 4.3655E-06 0.000E+00 0.000E+00
CS-137 3.8700E-07 1.117E-07 1.129E-07
EU-152 < 4.0229E-07 0.000E+00 0.000E+00
EU-154 < 2.9145E-07 0.000E+00 0.000E+00
EU-155 < 4.5749E-07 0.000E+00 0.000E+00
————————————————————————————— SUMMARY ~-----
TOTAL ACTIVITY ( 9.9 to 2000.0 keV) 3.8700320E-07
Analyzed by: 44 A /23 /pr
# OPERATOR /
riewed by: 7%62(27/243 27479/
— Supervisor ’
Laboratory: IT Lab @ Georgia Tech Research Reactor
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nple description
e E1400 #26 #270

Spectrum Filename: C:\User\00010432.Anl

Acquisition information

Start time 20-Jul-2001 15:30:32
Live time 599

Real time 600

Dead time .11%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

o Zero offset -.165 keV; Gain .250 keV/channel
— Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
g_Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 298.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.9800E+02)

= 3.3557E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

~_crections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



N

Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

2

{

4
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'rgy calibration normalized difference: .5829

kkkkkkkx*xx** JUN T D ENTTITF T ED P E A K S UMM ARY kkhkhkkkhkkhkkikk
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED

CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE

bttt -F-F-F-t—d -t -t -F-F -ttt =ttt -t -ttt -t -ttt -ttt
298.99 74.70 61. 106. 177 28.53 .780 PB-214 D
310.29 77.52 62. 147. .245 22.45 .782 PB-214 D
373.68 93.40 50. 129. .216 35.01 .747 U-235 s
955.32 239.00 34. 292. .488 18.89 .892 PB-212 sM
1408.24 352.36 0. 145. .242 16.61 .876 PB-214 sM

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

ERE R R R R RS I D E N T I F I B D P E A K S U M M A R Y khkkkkkhkhhkhhkhk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL  ENERGY COUNTS - COUNTS CTS/SEC 2 SIGMA % keVv
botmd -ttt -F-—F-F-d-F-t-F-F-d-t-t-dt -ttt -ttt -ttt -t oF oottt
TT-155 252.33 63.01 101. 129. .215 47 .64 .393s
i.__-15b 345.94 86.45 68. 12. .020 198.27 .791D
CD-109 352.29 88.04 62. 41, .068 62.73 .793D
EU-155 426 .34 106.58 33. 35. .058 87.22 .910
EU-152 487.05 121.78 20. 7. .012 195.80 .825D
EU-154 492 .33 123.10 27. 2. .003 814.41 .826D
CO-57 535.43 133.89 31. 46. .076 68.85 .278s
FE-59 573.29 143.37 40. 60. .101 65.15 .478s
FE-59 763 .53 190.99 10. 20. .033 97.47 .314s
EU-152 977.97 244 .67 8. 1. .002 861.04 .940D
EU-154 991 .43 248.04 14. 2. .004 444 .35 . 943D
EU-152 1378.29 344 .86 3. 24, .035 63.80 .485s
EU-152 1474 .30 368.89 0. 24 . . 040 40.82 1.001
EU-152 1644.00 411.36 0. 1. .002 200.00 .125s
EU-152 1775.50 444 .27 0. 9. . 015 66.67 .500s
Kr-85 2063.00 516.20 0. 17. .028 48.51 .250s
EU-154 2363.00 591.26 0. 0. .000 .00 .000s
CsS-137 2647.29 662.38 0. 49. .082 28.57 1.251
EU-152 2752.23 688.63 4. 2. .003 324.13 1.326D
EU-154 2767.70 692.50 5. 5. .009 139.07 1.329D
EU-154 2860.31 715.66 6. 14. .023 121.72 .244s
EU-154 3004.290 751.65 0. 17. .028 48.51 .375s
EU-152 3111.50 778.489 0. 2. .003 141.42 .500s
‘54 3334.75 834 .32 0. 9. .015 66.67 .375s
~~—-152 3463.00 866.40 0. 4, .007 100.00 .250s
EU-154 3486.25 872.21 0. 5. .008 89.44 .375s
EU-152 3830.00 858.17 0. 18. .030 47.14 .375s
EU-154 3976.50 594 .80 0. 8. .013 70.71 .250s

Wy



EG&G ORTEC G V - I (
IT Lab @ Georgia Tech Research Spectrum name:

xlide
Cew-154
EU-152
EU-152
FE-59
EU-152
ZN-65
CO-60
EU-152
EU-154
FE-59
EU-152
CO-60
EU-154
EU-152
EU-154

63)

WAN32

I4W02.88

20-JUL-2001 15:40:34 Page

00010432 .Anl

Background Net area Cnts/sec
0.

Channel Energy
4022.50 1006.30
4340.50 1085.80
4356.58 1089.82
4393.00 1098.92
4445.58 1112.07
4459.39 1115.52
4689.00 1172.92
4848.88 1212.88
5090.43 1273.25
5162.00 1291.14
5186.00 1297.13
5327.00 1332.37
5587.00 1397.34
5631.00 1408.34
6385.00 1596.71

shape tests.

s Peak fails
D Peak area deconvoluted.

** Kk kK

- NUCLIDE
CODE ACTIVITY

NAME

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65

CD-109

Coda37

SUMMARY
- AVERAGE

o microCi
R ot T et e e e e e e el el el el el e S S S S S S ek e

0.

0000E+00

.0000E+00

.CO000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.1852E-04

ENERGY

kev

834.

1099,
1291.
.34
142.

192

136.

1332
1173

513.

1115.
.13

8

88.
.50

25

661.
32.
31.

81

22
56

65

43

.51
.23

99

52

04

62
19
82

O O O O

BRARY
PEAK

QOO0 OO OO OO OO O b

6.

RN
WO NMNOAOANIH OWNO

.010
.002
. 013
.000
.003
.005
.000
.035
.028
.003
.010
.003
.000
.005
.007

ACTIVITY CODE MDA VALUE
microCi

.000E+00

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

.000E+00

.000E+00
.000E+0O0

.000E+00

.000E+00
.000E+00

.000E+00
.000E+00

.185E-04
.000E+00
.000E+00

o\

o

[ 4]

i°g]

o\

J

9.

(S0 i S I

[@ RN}

microCi

178E-05

.366E-04
.325E-04
.336E-03
.604E-03

.828E-04

.031E-04
.147E~-05

.692E-04

.864E-04
.000E+00

.391E-03
.000E+00

.047E-05
.000E+00
.000E+00

S

Uncert FWHM
81.
419,
106.
.00
.43
.71
.00
43,
.51
141.
.65
141.
.00
.47
100.

204
111

48

81

115

65
91
38

64

42

42

00

A GE

COMMENTS

'_I

.375s
.633D
.636D
.000s
.653D
.655D
.000s
.625s
.625s
.250s
.250s
.250s
.000s
.750s
.250s

*k kkk

')

6



EG&G ORTEC G V - I ( 63) WAN32 1I4W02.88
IT Lab @ Georgia Tech Research Spectrum name:

20~JUL-2001 15:40:34 Page
00010432.An1

clide Ave activity Energy Activity Code Peak MDA Comments
o~ 36.40 0.000E+00 = 0.000E+00
EU-152 0.0000E+00 121.78 0.000E+00 % 1.151E-04
688.63 0.000E+00 % 8.552E-03
367.71 0.000E+00 % 7.231E-03
344 .30 0.000E+00 % 2.257E-04
1408.08 0.000E+00 % 5.357E-04
864.00 0.000E+00 & 8.566E-04
1112.07 0.000E+00 % 6.540E-04
778.90 0.000E+00 % 5.129E-04
1085.80 0.000E+00 % 9.697E-04
244 .67 0.000E+00 % 4.482E-04
867.39 0.000E+00 % 1.915E-03
444 .00 0.000E+00 % 1.921E-03
411.09 0.000E+00 % 1.634E-03
1089.82 0.000E+00 % 7.127E-03
1299.19 0.000E+00 % 7.026E-03
1212.89 0.000E+00 % 1.092E-02
EU-154 0.CO000E+00 123.10 0.000E+00 % 8.544E-05
1274.80 0.000E+00 % 4.341E-04
723.30 0.000E+00 & 5.196E-04
— 1004.80 0.000E+00 % 5.521E-04
873.20 0.000E+00 % 7.407E-04
996 .30 0.000E+00 % 9.612E-04
248.04 0.0C0E+00 % 6.053E-04
591.70 0.000E+00 ? 1.015E-03
756.70 0.000E+00 & 2.463E-03
1597.30 0.000E+00 % 7.795E-03
692.50 0.000E+00 % 4.908E-03
1397.80 0.000E+00 ? 5.882E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.448E-04
105.31 0.000E+00 & 2.108E-04
60.01 0.000E+00 & 7.074E-03
( - This peak used in the nuclide activity average.
* - Peak is too wide, but only one peak in library.

Peak is part of a multiplet and this area went
negative during deconvolution.

? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.
~—4 - Peak activity higher than counting uncertainty range.

Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
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IT Lab @ Georgia Tech Research Spectrum name: 00010432.Anl

% - Calculated peak centroid is not close enough to the
e library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

2 QnZ HEA
1

Peak Codes:

G - Gamma Ray

X - X-Ray

P - Positron Decay
S - Single-Escape
D - Double-Escape
K - Key Line

A - Not in Average

FE ko SUMMARY OF NUCLIDES IN SAMPTLE *h k&
TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g
O ok e e o e e e e S T e el S T ek S et e S
MN-54 < 3.0799E-07 0.000E+00 0.000E+0Q0
FE-59 < 4 .5823E-07 0.000E+00 0.000E+0CO0
CO-57 < 1.6205E-06 0.000E+00 0.000E+00
CO-60 < 3.4596E-07 0.000E+00 0.000E+00
Kr-85 < 5.6785E-07 0.000E+00 0.000E+0QO0
ZN-65 < 6.2555E-07 0.000E+00 0.000E+00
CD-109 <« 4 .6668E-06 0.000E+00 0.000E+00
Cs-137 3.9772E-07 1.136E-07 1.148E-07
EU-152 < 3.8620E-07 0.000E+00 0.000E+00
EU-154 < 2.8670E-07 0.000E+00 0.000E+00
EU-155 <« 4 8582E-07 0.000E+00 0.000E+00

----------------------------- SUMMARY  —-commmmmmmmmmmmmm o mo oo
TOTAL ACTIVITY ( 49.9 to 2000.0 keV) 3.9771730E-07 uCi/g

)
Analyzed by: (:;%%Zéﬁz;/ ?Véfyg/

_/SPERATOR

~_viewed by: // 44/3 2/%’)

Supefvisor

Laboratory: IT Lab @ Georgia Tech Research Reactor
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IT Lab @ Georgia Tech Research Spectrum name:

ple description
- E1400 #27

Spectrum Filename: C:\User\00010438.Anl

Acquisition information

Start time 23-Jul-2001 08:09:23
Live time 599

Real time 600

Dead time .15%
Detector/Geometry IDs 1 &

Detector system
MCB 1

Calibration
Filename: fscal.Clb

00010438.Anl

#271

Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset ~-.165 keV; Gain .250 keV/channel

Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT_RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: : 290.000

Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.9000E+02)

Detection limit method:
MDA - EG&G ORTEC method

= 3.4483E-03

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

‘~—~<Trections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO

2

0

09

¢4



Absorption (Internal)
Geometry correction
Random summing

NO
NO
NO

2
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IT Lab @ Georgia Tech Research Spectrum name: 00010438.Anl

'rgy calibration normalized difference: .8202
kkkhkkkxkkkhkkit J N I D E N T I F T ED P E A K S U M M ARY LR i R
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV  NUCLIDE
B ol Tt ke T e ST el Tl el I el At Sk Sl Sl St ek il St St kst st sl
361.68 90.39 24 . 62. .103 34.04 .795 PB-214 D
373.42 93.33 57. 81. .136 34 .24 .798 U-235 D
955.39 239.02 15. 289. .482 17.55 .820 PB-212 s
1408.19 352.35 4. 177. .296 16.22 .885 PB-214
2437.43 609.88 0. 105. .175 15.52 1.231 RU-103

s Peak fails shape tests.
D Peak area deconvoluted.

FX R R I DENT T F I E D P E A K S U M M AR Y khkkkkdkkhkdkhkhkkhkk
NUCLIDE PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM
CHANNEL  ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV
T e T e e e e e s S TRl el S Ml Al Sl Sl S St St S d S S M S i
EU-155 241.65 60.34 55. 16. .027 191.15 .270s
PTT-155 345.94 86.45 60. 19. .032 124 .91 .791D
109 352.29 88.04 58. 52. .086 50.20 .793D
EU-155 422 .15 105.53 70. 0. .000 .00 .221s
EU-152 487.05 121.78 23. 6. .010 234.60 .825D
EU-154 492 .33 123.10 23. 5. .008 315.54 .826D
CO-57 538.43 134 .64 23. 22. .037 100.64 .289s
FE-59 561.40 140.39 50. 52. .087 90.36 .483s
FE-59 761.50 190.48 34. 22, .037 114.27 .354s
EU-152 977.97 244 .67 3. 6. .010 109.83 .940D
EU-154 991 .43 248.04 7. 16. .026 70.50 .943D
EU-152 1379.41 345.15 0. 31. .052 35.92 .313s
EU-152 1471.00 368.07 0. 1. .002 200.00 .125s
EU-152 1606.17 401.89 8. 50. .083 55.29 .290s
EU-152 1757.00 439.64 0. 17. .028 48.51 .250s
Kr-85 2052.06 513.47 7. 2. .003 641.25 .134s
EU-154 2377.33 594 .85 0. 26. _ .043 39.22 .500s
CS-137 2647 .36 662.40 0. 52. .087 27.74 ~.538s
EU-152 2752.23 688.63 1. 0. .000 .00 1.326
EU-154 2759.00 690.32 0. 1. .002 200.00 .250s
EU-154 2866.33 717.17 0. 19. .032 45.88 .250s
EU-154 3021.80 756 .06 0. 20. .033 44 .72 .313s
EU-152 3099.14 775.40 0. 22. .037 42 .64 .313s
MN-54 3323.00 831.39 0. 14. .023 53.45 .250s
152 3466.00 867.15 0. 27. . 045 38.49 .375s
=154 3481.00 870.90 0. 6. .010 81.65 .250s
EU-152 3876.14 969.70 0. 41. .068 31.23 .550s
EU-154 3885.00 986.92 0. 5. .008 89.44 .250s
EU-154 4002.33 1001.26 0. S. .015 66.67 .250s



EG&G ORTEC G V - I ( 63) WAN32 I4W02.88 23-JUL-2001 08:19:25 Page
IT Lab @ Georgia Tech Research Spectrum name:

~lide Channel Energy
_—152 4340.50 1085.80
EU-152 4356.58 1089.82
FE-59 4394.00 1099.17
EU-152 4445.58 1112.07
ZN-65 4459.39 1115.52
CO-60 4686.00 1172.17
EU-152 4851.50 1213.53
EU-154 5099.00 1275.39
FE-59 5157.00 1289.89
EU-152 5193.00 1258.88
CO-60 5326.00 1332.12
EU-154 5591.00 1398.34
EU-152 5628.50 1407.71
EU-154 6386.00 1596.96

s Peak fails
D Peak area deconvoluted.

* k k kK

- NUCLIDE -

NAME

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65

CD-109

137

00010438.Anl

Background Net area Cnts/sec

shape tests.

SUMMARY

AVERAGE

CODE ACTIVITY
microCi

0.

0C00CE+0QO0

.0000E+0OC

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.2583E-~04

ENERGY

keVv
B T ek R R B B St St et S s S S

834.

1099.
1291.
.34
.65

192
142

136.

1332
1173

513

1115
8

88.
25.

661.
32.
31.
36.

81

22
56

43

.51
.23

.99

.52
.13

04
50

62
19
82
40

0

o O O O

o O

o oo

6.

OO OO O O0OOCOOoOHU!MmOoOW,m

BRARY
PEAK
ACTIVITY

microCi

.000E+00

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

.000E+00

.000E+00
.000E+00

.000E+00

.000E+0QO0
.000E+00

.000E+00
.000E+00

.258E-04
.000E+00
.000E+00
.000E+00

7.

O R NOOUUT I WH KN

PEAK

. 012
.004
.002
.006
.002
.005
.062
.008
.008
.000
.000
.003
.007
.000

CODE MDA VALUE

&

o° o

R R

R

~J
—_

i o\

o\°

o®

?

1.

urNnR

0

o

O O O O,

microCi

033E-04

.468E-04
.664E-04
.680E-03
.653E-03

.923E-04

.045E-05
.781E-~-05

.421E-04

.755E-04
.000E+00

.430E-03
.000E+00

.050E-05
.000E+00
.000E+00
.000E+00

U

Uncert

119.
.48

308

200.
204.
282.
.47
32.
.44
.44
.00
.00
141.
100.

.00

115

89
89

57
00
05
24

88

42
00

S AGE

FWHM
1.
1.

633D
636D

.250s

1.

653D

.655D

.250s
.250s
.250s
.250s
.000s
.000s
.250s
.500s
.000s

* % %k

COMMENTS
e T e e N e At da s At e el Sl T T

* %

212



EG&G ORTEC G V - I ( 63) WAN32 TI4W02.88 23-JUL-2001 08:19:25 Page
IT Lab @ Georgia Tech Research Spectrum name: 00010438.Anl

~lide

N

EU-152

EU-154

EU-155

Ur o0 @® v

Ave activity

0.0000E+00 121.
688.
367.
.30

344

1408.
o64.
1112.
778 .
1085.
.67
.39
444 .
411.
1089.
.19

244
867

1299

1212.

0.0000E+00 123.
.80
.30
1004 .
.20
.30
248.
591.
756.
.30
.50
1397.

1274
723

873
996

1597
692

0.0000E+00 86
105

Energy

78
63
71

08
00
07
80
80

00
09
82
89

10

80

04
70
70

80

.45
.31
60.

01

OO0 OCOHOOOO~NNOKHFE OOCO

OO O O0OHOOOOO OO

0.
0.
0.

Activity

.000E+00
.000E+00
.000E+00
.364E-04
.000E+00
.808E-04
.000E+00
.000E+00
.000E+00
.000E+00
.649E-03
.000E+0Q0
.000E+00
.000E+00
.000E+00
.555E-03

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.056E-03
.000E+00
.000E+00
.000E+00
.000E+00

000E+Q0
000E+0Q0
000E+00

o\ o

o\

o0 R

o

o\®

o0 R R W

g

oe v

0 R d° R R R o

o R

o° oP

o\

Code Peak MDA Comments

H U DWW OO OINDWORK

W AMNMDNDOOWIO U W o

1.
.232E-04
.311E-03

2
4

.180E-04
.781E-03
.940E-~03
.368E-04
.605E-04
.133E-03
.520E-04
.630E-04
.215E-03
.442E-04
.134E-03
.289E-03
.124E-03
.239E-03
.190E-03
.325E-02

.445E-05
.207E-04
.115E-04
.056E-04
.683E-04
.702E-04
.783E-04
.057E-03
.591E-03
.214E-03
.460E-03
.710E-03

441E-04

This peak used in the nuclide activity average.

Peak is too wide, but only one peak in library.
Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is too narrow.

Peak is too wide at FW25M, but ok at FWHM.
Peak fails sensitivity test.
Peak identified, but first peak of this nuclide
failed one or more qualification tests.

Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.

Peak outside analysis energy range.

Calculated peak centroid is not close enough to the

4

213
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; library energy centroid for positive identification.
P - Peakbackground subtraction

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

2”2 +Hmd
[}

Peak Codes:

- Gamma Ray

- X-Ray

- Positron Decay
Single-Escape
- Double-Escape
- Key Line

- Not in Average

TR O N Y MXQ
I

L TF*E SUMMARY O F NUCLTIDES IN SAMPLE il

TIME OF COUNT UNCERTAINTY 2 SIGMA

NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g ucCi/g

L L TR e R R e i At Il Sl T R el e e T s Sk S Sk st Skt Sk st skl i e
MN-54 < 3.5619E-07 0.000E+00 0.000E+00
FE-59 < 5.0615E-07 0.000E+00 0.000E+00
CO-57 < 1.3529E-06 0.000E+00 0.000E+00
CO-60 < 3.1189E-07 0.000E+00 0.000E+00
Kr-85 < 4 .9005E-07 0.000E+00 0.000E+00
ZN-65 < 6.0523E-07 0.000E+00 0.000E+00C
Ch-109 <« 4 .,9306E-06 0.000E+00 0.000E+00
Cs-137 # 4 .3390E-07 1.203E-07 1.217E-07
EU-152 < 4 . 0683E~-07 0.000E+00 0.000E+00
EU-154 <« 2.9122E-07 0.000E+00 0.000E+00
EU-155 <« 4 .9691E-07 0.000E+00 0.000E+00

# All peaks for activity calculation had bad shape.

* Activity omitted from total

& Activity omitted from total and all peaks had bad shape.
———————————————————————— -~ S UMMARY  -------mommmmmmooooooomooe
TOTAL ACTIVITY ( 2000.0 keV) 4.3389870E-07 uCi/g

t—lalyzed by: i 7 Ztiﬁéj

O@gﬁ OR
Reviewed by: j7§%; o é;Zr€> g/%/éy

Supervisor
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IT Lab @ Georgia Tech Research Spectrum name: 00010439.Anl

1ple description
- E1400  #28 , #272

Spectrum Filename: C:\User\00010439.An1 "

Acquisition information

Start time 23-Jul-2001 08:22:21
Live time 599

Real time 600

Dead time .13%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

Zero offset -.165 keV; Gain .250 keV/channel
Quadratic -.467E-07 keV/channel”2
Library Files
Main analysis library: GT RX.Lib/
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 304.000 -
Activity scaling factor 1.0000E+00/( 1.0000E+00* 3.0400E+02)

= 3.2895E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum).
Peak acceptance width = 1.5000000E+00

»—<rections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



Zbsorption (Internal) NO
Geometry correction NO 219
Random summing NO
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EG&G ORTEC G V - I ( 63) WAN32 I4W02.88 23-JUL-2001 08:32:22 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010439.Anl

argy calibration normalized difference: 1.0000
R R R R U N I D E N T I F T E D P E A K S U M M A R Y ER I I I i
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % KkeV NUCLIDE
ddmt—t -ttt —d-t-F-t-F-F-F -ttt -t -ttt -ttt -ttt -F-t-F-t -+t -F -t -+
299.62 74 .85 44 . 154. .256 36.49 1.116 BI-207 s
312.85 78.17 36. 158. .264  32.12 .913 PB-214 s
956.13  239.20 5. 211. .353 15.74  1.054 PB-212
1408.50  352.43 0. 133. .222 17.34 .876 PB-214 s

s Peak fails shape tests.
D Peak area deconvoluted.

khkhkAkdrhxhkkhkxkhk I D E N T I F I E D P E A K S U M M A R Y kxkkhkk I hhkrh ik i
NUCLIDE PEAK CENTROID BACKGROUND NET AREA  INTENSITY UNCERT  FWHM
CHANNEL ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % kev
tot-d -ttt -t -ttt -t -F -ttt -ttt - -t-+-F-F-+-+ -+t~ -F-F+-+-F-F -+ -+
EU-155 240.21 59.98 43, 29. .048 124 .33 .261s
EU-155 345.94 86.45 38. 6. .011 280.00 .791D
CM-109 352.29 88.04 42. 29. .048 73.83 .793D
- -155 435.56 108.89 19. 79. .132 53.10 .905s
EU-152 487.05 121.78 14. 6. .010 191.36 .825D
EU-154 492.33 123.10 21. 8. .014 166.26 .826D
CO-57 541.00 135.29 4, 2. .003 414 .55 .079s
FE-59 558.82 139.75 9. 46. .077 54.43 .220s
FE-59 767.38 191.96 3. 9. .015 94 .28 .471s
EU-152 977.97 244 .67 4. 6. .010 121.26 .940D
EU-154 991.43 248.04 5. 7. .012 119.82 .943D
EU-152 1376.00 344.29 1. 0. .000 200.00 .000s
EU-152 1458.50 364.94 0. 45, .075 29.81  .250s
EU-152 1643.50 411.23 0. 14. .023 53.45 .250s
EU-152 1781.13 445.67 0. 25. .042 40.00 .500s
Kxr-85 2053.67 513.87 1. 0. .001 221.11 .197s
EU-154 2361.00 590.76 0. 2. .003 141.42 .2508
-C8-137 2646.88 662.28 0. 48 .080 28.87 1.167
EU-152 2752.23 688.63 3. 8. .014 91.56 1.326D
EU-154 2767.70 692.50 6. 7. .012 125.93 1.329D
EU-154 2889.00 722.84 0. 0. .000 .00 .000s
EU-154 3025.20 756.91 0. 9. .015 66.67 .313s
EU-152 3096.00 774 .61 0. 17. .028 48.51 .2508s
MN-54 3322.33 831.22 0. 25. .042 40.00 .250s
EU-152 3465.00 866.90 0. 0. .000 .00 .000s
-154 3489.00 872.90 0. 0. .000 .00 .000s
»_-152 3852.00 963.67 0. 0. .000 .00 .000s
EU-154 3981.00 995.92 0. 0. .000 .00 .000s
EU-154 4013.00 1003.92 0. 3. .005 115.47 .250s
EU-152 4340.50 1085.80 0. 5. .009 87.19 1.633D



EG&G ORTEC GV - I (
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WAN32
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23-JUL-2001 08:32:22 Page
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Tech Research Spectrum name:

Background Net area Cnts/sec
2.

1lide Channel Energy
Tw-152 4356.58 1089.82
FE-59 4393.00 1098.92
EU-152 4445.58 1112.07
ZN-65 4459.39 1115.52
CO-60 4678.00 1170.17
EU-152 4825.00 1206.91
EU-154 5095.67 1274.56
FE-59 5162.00 12591.14
EU-152 5186.00 1297.13
CO-60 5326.00 1332.12
EU-154 5585.00 1396.84
EU-152 5630.00 1408.09
EU-154 6386.00 1596.96
s Peak fails shape tests.

D Peak area deconvoluted.

* ok k k%

- NUCLIDE -

NAME

MN-54

FE-59

CO-57

CO-60

Kr-85

ZN-65
CD-109

CS-137

5]

UMMARY
AVERAGE

CODE ACTIVITY
microCi

0.

O00O0E+00

.C000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.0000E+00

.1612E-04

ENERGY

kev

834

1099.
1291.
192.

142

136.

1332
1173

513

1115.
.13

8

88.
25.

661.
.19
31.
36.

32

22
56
34

.65

43

.51
.23

.99

52

04

50

62

82
40

O O O o

O O

o O o+

OO 0000000 WNhOo

microCi

.81 0.000E+00

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

.000E+00

.000E+00
.000E+00

.000E+00

.000E+0Q0
.000E+00

.000E+00Q
.000E+00

.161E-04
.000E+00
.000E+00
.000E+00

PEAK
ACTIVITY CODE MDA VALUE
microCi

0.

N IO UIO Gy U W

PEAK

.000
.002
.005
.009
.007
.030
.010
.000
.008
.000
.003
.012
.003

&

o® *J o

]

o\e

4

o\e

1.

AN

0

o

O O O O

236E-04

.467E-04
.039E-04
.005E-03
.416E-03

.081E-04

.043E-05
.023E-04

.028E-04

.221E-04
.000E+00

.196E-03
.000E+00

.048E-05
.000E+00
.000E+00
.000E+00

U

Uncert

2050.
200.
161l.
127.
100.

.14

47

81.
.00
89.
.00
141.
.59

75

141.

12
00
53
02
00
65
44
42

42

S AGE

FWHM
1.

636D

.250s

1.
1.

653D
655D

.250s
.250s
.375s
.000s
.250s
.000s
.250s
.250s
.250s

* k%

COMMENTS
ok ok e e e e o e e e A T Sl S S St s s St A S H S sl sk i

* k

219



EG&G ORTEC G V - I ( 63) WAN32 I4W02.88
IT Lab @ Georgia Tech Research Spectrum name:

23-JUL-2001 08:32:22 Page
00010439.Anl

vlide Ave activity Energy Activity Code Peak MDA Comments
EU-152 0.0000E+00 121.78 0.000E+00 % 1.043E-04
£88.63 0.000E+00 % 9.871E-03
367.71 6.598E-03 & 9.025E-03
344 .30 0.000E+00 % 1.182E-04
1408.08 0.000E+00 % 6.252E-04
964.00 0.000E+00 ? 4 . 760E-04
1112.07 0.000E+00 % 7.493E-~04
778.20 0.000E+00C & 7.958E-04
1085.80 0.000E+00 % 9.794E-04
244,67 0.000E+00 % 4.561E-04
867.39 0.000E+0C ? 1.526E-03
444 .00 0.000E+00 % 2.587E-03
411.09 0.000E+00 % 2.540E-03
1089.82 0.000E+00 % 5.080E-03
1299.19 0.000E+00 % 6.778E-03
1212.89 0.000E+00 & 1.040E-02
EU-154 0.0000E+00 123.10 0.000E+00 % -8.545E-05
1274.80 0.000E+00 % 3.324E-04
723.30 0.000E+00 7 2.794E-04
1004.80 0.000E+00 % 4 .893E-04
873.20 0.000E+00 ? 5.671E-04
o 996.30 0.000E+00 ? 6.661E-04
248.04 0.000E+00 % 5.577E-04
591.70 0.000E+00 % 1.157E-03
756.70 0.000E+00 % 2.068E-03
1597.30 0.000E+00 % 7.084E-03
692.50 0.000E+00 % 5.267E-03
1397.80 0.000E+00 % 6.708E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.148E-04
105.31 0.000E+00 & 2.443E-04
60.01 0.000E+00 % 4.334E-03
( - This peak used in the nuclide activity average.

- Peak is too wide, but only one peak in library.
! - Peak is part of a multiplet and this area went
negative during deconvolution.
? - Peak is too narrow.
@ - Peak is too wide at FW25M, but ok at FWHM.
% - Peak fails sensitivity test.
$ - Peak identified, but first peak of this nuclide
failed one or more qualification tests.
' - Peak activity higher than counting uncertainty range.
~_- =- Peak activity lower than counting uncertainty range.
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the



EG&CE ORTEC G V - I ( 63) WAN32
IT Lab @ Georgia Tech Research

library energy centroid for positive identification.

~—P - Peakbackground subtraction

Reviewed by:

I14W02.88
Spectrum name:

23-JUL-2001 08:32:22 Page
00010439.Anl

SAMPLE

PERATOR

/&/4«

5/7/01

Superv1sor

221

Nuclide Codes:

T - Thermal Neutron Activation

F - Fast Neutron Activation

I - Fission Product

N - Naturally Occurring Isotope

P - Photon Reaction

C - Charged Particle Reaction

M - No MDA Calculation

Peak Codes:

G - Gamma Ray

X - X-Ray

P - Positron Decay

S - Single-Escape

D - Double-Esgcape

K - Key Line

A - Not in Average
] * % SUMMARY O F NUCLTIDES I N
o TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL

uCi/g uCi/g uCi/g

B T e o S e s e e e A R e e A e et At oE
MN-54 < 4.0672E-07 0.000E+00C 0.000E+00
FE-59 < 4.8272E-07 0.000E+00 0.000E+0OC
CO-57 < 6.8454E-07 0.000E+00 0.000E+00
CO-60 < 2.9746E-07 0.000E+00 0.000E+00
Kr-85 < 3.3819E-07 0.000E+00 0.000E+00
ZN-65 < 7.3064E-07 0.000E+00 0.000E+00C
CD-109 <« 3.9341E-06 0.000E+00 0.000E+00
CS-137 # 3.8199E-07 1.103E-07 1.114E-07
EU-152 < 3.4318E-07 0.000E+00 0.000E+00
EU-154 < 2.8110E-07 0.000E+00 0.000E+00
EU-155 <« 3.7776E-07 0.000E+00 0.000E+00

# All peaks for activity calculation had bad shape.

* Activity omitted from total

& Activity omitted from total and all peaks had bad shape.
————————————————————————————— SUMMARY
TOTAL ACTIVITY ( 2000.0 keV) 3.8198760E-07
‘w_alyzed by: ??4;%/43/



Laboratory:

IT Lab @ Georgia Tech Research Reactor
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*************************************************************************

Tk kA GAMMA SPECTRUM ANALYGSIS ool

- ,.x************************************************************************

Report Generated On 09/28/01 2:05:17 PM
Detector DETO04

Sample I.D. Georgia Tech
Spectrum Number MF0753.CNF
Sample Description E1400, #29
Sample Type SOIL

Sample Geometry D4g01

Peak Locate Threshold 3.50

Peak Locate Range (in channels) 100 - 4096
Peak Area Range (in channels) 100 - 4096
Identification Energy Tolerance 1.00 kev

Sample Size 1.188E+003 g

Sample Collection Date 09/27/01 3:22:00 PM
Spectrum Collection Date 09/27/01 3:22:36 PM
Decay Corrected To 09/27/01 3:22:00 PM

Collected By W. Alderman

1500.0 seconds
1500.9 seconds

Live Time
Real Time

% Dead Time 0.06 %
o Background Type STEP
Energy Calibration Performed On 03/28/Oihn
Efficiency Calibration Performed On 03/31/01
Calibration Geometry Used D4g01

Reviewed By M Date o / 28 O/

COPY



Peak Locate Analysis Report

09/28/01

2:05:17 PM

Page
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2

kokk kb kkkkkkkk kb b kkkkhkkkkkhkkkdkkkkhhddkhkhkhkkhkhkrkdkddbdddhhddkkhhkkhkkkdhddhbbdrkdkhsk

* % Kk Kk kK

e

P EAK

Detector
Sample I.D.

Spectrum Number
Sample Description

Sample Type

Peak Locate
Peak Locate
Peak Locate
Peak Search

MDA Confidence

Peak
No.

WO -JdJoyUid WN

Errors quoted at

Centroid
Channel

150.00
154.48
477.56
484.21
590.53
676.82
703.96
1021.66
1166.18
1218.24
1323.10
1454.12
1720.73
1821.97
1937.32
2240.10
2345.60
2474 .84
2664.53
2921.26
3529.22

QOO OO OO OO OO OCOoOo

LOCATE

T R R R R R R R E SRR R R R EE R R R R R R SR S S S R R S SR

Performed on
From Channel
To Channel

Sensitivity

Centroid
Uncertainty

.4865
.3449
.2003
.3804
.2839
.2858
.2044
.3562
.2156
.20091
.2930
.3444
.3509
.2335
.2945
.2856
.2415
L3373
.2419
.1621
.2674

1.96 sigma

DETO04
Georgia Tech
MFO0753.CNF
E1400, #29
SOIL
09/28/01 2:05:16 PM
100
4096
3.50
5.00
Energy Peak
(keV) Significance
74.74 4,22
77.06 4,40
238.61 13.88
241.82 3.96
295.13 6.29
338.25 6.82
351.80 12.29
510.58 3.99
583.01 10.16
609.07 10.38
661.50 4,52
726.96 3.83
860.29 3.87
910.92 7.83
968.78 4.56
1120.07 5.02
1172.82 6.6606
1237.36 3.88
1332.19 5.62
1460.51 12.75
1764.14 4.68

REPORT

FWHM
(keV)

0.8169
0.8216
0.9891
0.9830
1.0923
1.1005
1.1373
2.0468
1.1738
1.3922
1.4878
1.2693
0.9157
1.5278
1.3407
1.6502
1.6685
1.042¢6
1.8851
1.9353
1.8532

* %k %k %k kK

COPY
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Peak Analysis Report 09/28/01 2:05:17 PM Page 3

B R R R R R R R R R R R E R R R R R R TR TS LR R R EE R SRS E SRR R R

* Kok kK PEAK ANALYSTIS REPORT Fk kKK

ok kkkkkkkhkrkhkrhkhkkhkhkhkhhkhkhkhkhkhhkhhkkhkhkhhhkhkdkdhkhkhkhkhkhrrhkhhkhhkhkhdhhdhhkhbhhhhhhddddhhx

Detector DETO04
Sample I.D. Georgia Tech
Spectrum Number MFO0753.CNF
Sample Description E1400, #29
Peak Analysis Performed on 09/28/01 2:05:16 PM
Peak Analysis From Channel 100
Peak Analysis To Channel 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid {(keV) Area Uncert. Counts
145- 158 149.89 74.74 1.42E+002 32.56 2.65E4002
145- 158 154.54 77.06 2.22E+002 39.84 2.71E+002

469- 489 477.60 238.61 8.43E+002 61.09 1.74E+002
469- 489 484.02 241.82 1.64E+002 27.06 1.62E+002
585- 595 590.63 295.13 2.45E+002 35.79 1.86E+002
668—- 681 676.86 338.25 1.81E+002 28.38 1.50E+002
697- 709 703.94 351.80 5.24E+002 46.58 1.45E+002
1011- 1029 1021.43 510.58 1.36E+002 22.42 9.97E+001
1162- 1173 1166.24 583.01 2.91E+002 34.03 6.93E+001
10 1208- 1228 1218.34 609.07 4.02E+002 38.63 1.09E+002
1319- 1329 1323.17 661.50 1.15E+002 21.78 6.70E+001
12 1446- 1458 1454.05 726.96 4.68E+001 15.45 5.18E+001
13 1716- 1724 1720.64 860.29 2.56E+001 13.17 3.15E+001
14 1815- 1827 1821.88 910.92 1.87E+002 26.24 4.44E+001
15 1933- 1942 1937.56 968.78 6.95E+001 19.27 6.18E+001
16 2230- 2245 2240.11 1120.07 8.59E+001 18.93 5.38E+001
17 2338- 2353 2345.62 1172.82 1.44E+002 24.02 6.09E+001
18 2470- 2481 2474.71 1237.36 2.80E+001 12.74 3.31E+001
19 2657- 2669 2664.39 1332.19 1.45E+002 22.91 2.21E+001
20- 2912- 2928 2921.13 1460.51 5.70E+002 45.50 3.32E+001
21 3522- 3534 3528.87 1764.14 6.21E+001 15.38 5.41E+000

WW-J U d Wk

I RN RN R R R
BRE X

'_\

}_l

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

= e
o

Errors quoted at 1.96 sigma

COPY
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Interference Corrected Activity Report 09/28/01 2:05:17 PM Page 4

*****~k*********‘k*********************************************************

*k KKK NUCLTIDE IDENTIFICATTION REPORT el

e **-k**********************************************************************

Sample I.D. Georgia Tech
Nuclide Library Used C:\GENIEZ2K\CAMFILES\Mfds Soil.nlb

IDENTIFIED NUCLIDES

........................................

Nuclide Id Energy Yield Activity Activity
Nane Confidence (keV) (%) (pCi/g )} Uncertainty
K-40 0.986 1460.81* 10.67 1.072E+4001 1.116E+000
C0-60 0.981 1173.22%* 100.00 2.441E-001 4.326E-002
1332.49% 100.00 2.711E-001 4.628E-002
CS-137 0.996 661.65* 85.12 1.430E-001 2.885E-002
TL-208 0.885 277.35 6.80
510.84* 21.60 5.463E-001 9.816E~002
583.14* 84,20 3.315E-001 4.568E-002
860.37%* 12.46 2.695E-001 1.394E-001
BI-212 0.595 727.17%* 11.80 4.526E-001 1.523E-001
785.42 2.00
1620.56 2.75
PB-212 0.766 74.,81%* 9.60 1.153E+000 2.917E-001
77.11% 17.50 9.238E-001 1.935E-001
87.20 6.30
89.80 1.75
- 115.19 0.60
238.63% 44,60 1.005E4+000 1.154E-001
300.09 3.41
BI-214 0.681 609.31* 46.30 8.600E-001 1.035E-001
768.36 5.04
806.17 1.23
934.06 3.21
1120.29% 15.10 9.270E-001 2.114E-001
1238.11%* 5.94 8.308E-001 3.823E-001
1377.67 4.11
1385.31 0.78
1407.98 2.48
1509.19 2.19
1729.60 3.05
1764.49%* 15.80 9.029E-001 2.341E-001
PBR-214 0.998 74.81% 6.33 1.748E+000 4.424E-001
77.11% 10.70 1.511E4000 3.165E-001
241.98%* 7.49 1.175E4+000 2.198E-001
295.21%* 19.20 7.658E-001 1.258E-001
351.92%* 37.20 9.428E-001 1.030E-001
AC-228" 0.275 93.35 3.50
129.08 2.80
209.28 4.40
270.23 3.60
327.64 3.20
338.32% 11.40 1.036E+000 1.760E-001
— 409.51 2.13

COPY
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Interference Corrected Activity Report 09/28/01 2:05:17 PM Page 5
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/g ) Uncertainty
AC-228 0.275 463,00 4.40

794.70 4.60
911.07%* 27.70 9.295E-001 1.395E-001
964.60 5.20
8969.10%* 16.60 6.052E-001 1.710E-001
1588.00 3.50
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy tolerance used was 1.000
Nuclide confidence index threshold = 0.10

Errors quoted at 1.960 sigma




Sample I.D.

Spectrum Number

Interference Corrected Activity Report

Georgia Tech
MF0753.CNF

09/28/01

CORRECTETD

228

2:05:17 PM Page ©6

*kkkkkhkhkhkhkhkkhkhkdkhkhkkhkbhkddbhhkdhhhkhhhhhhhkdkhhbdhkhhkhbhbhdhhhkhkhhhbhrdhkhhhkhhdkhdhhdkhdhkkk

INTERVFERENCE

IR F SRR SRR FEEEEEEES S S S SRR SR ERE RS EEEEEE RS LSS ESEEEEE RS SRS SRS EESEEE SRR

* %k %

REPORT

Report Reviewed By Date F/25/2/
Nuclide Wt mean WL mean Wt mean

Nuclide Id Activity Activity Activity
Name Confidence (pCi/g Uncertainty & Uncertainty
K-40 0.986 1.07E4+001 1.12E4+000 10.4
CO-60 0.981 2.57E-001 3.16E-002 12.3
CS-137 0.996 1.43E-001 2.89E-002 20.2
TL-208 @ 0.885 3.25E-001 4.34E-002 13.3
BI-212 0.595 4 .53E-001 1.52E-001 33.7
PB-212 0.766 8.19E-001 9.51E-002 11.6
BI-214 0.681 8.75E-001 8.43E-002 9.6
PB-214 0.998 8.58E-001 7.29E-002 8.5
AC-2238 0.275 8.65E-001 9.21E-002 10.7

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Il

o Errors quoted at 1.96 sigma

* %k k kK ok kk k& U N I D E N T I F I E D P E A K S * Kk kK ok ok ok ok k&
Peak Energy Peak Size in Peak CPS
No. {keV) Counts per Second % Uncertainty

All peaks were identified.

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma

COPY
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Page 7

*****************‘k-k*******************************************************

c %k k

NUCLTITDE

MDA

REPORT

* % % k%

?Wik****************************************‘k******************************

Detector Name:
Sample Geometry:
Sample Title:

DET04
D4g01

Georgia Tech

Nuclide Library Used: C:\GENIE2K\CAMFILES\Mfds Soil.nlb

Nuclide
Name

+ K-40
MN-54

CO-58
FE-59

+ CO-60

ZN-65
SE-75

NB-94
RU-106

CD-1089
SB-125

I-131
BA-133

Cs-134

Energy
(keV)

1460
834
810
142
192

1099

1291

1173

1332

1115.
96.
121.
136.

198

264.
279.
303.

400

702.

871

621.
1050.
88.
176.
380.
427.
463.
600.
606.
635.
671.
364.
79.
81.
276.
302.

356

383.
475.

563

569.
604.

.81*
.83
.76
.65
.34
.22
.56
L227%
.49%
52
73
11
00
.60
65
53
91
.65
63
.10
84
47
03
33
43
89
38
56
64
90
41
48
62
00
40
84
.01
85
35
.23
32
70

100.
100.

11.

33.

17.
60.

15.
97.

50
20
00
00

.75
.41
.70
.20

45
80

.20
.32
.40

00
00

.80
.73
.72
.89

50

.33
.35
.80

02
32

.81
.24
.55

00

.90

80
00

.70
.46
.38

43
60

(pCi/g

2.79E-001
2.76E-002
2.39E-002
1.74E+000
5.87E-001
5.72E-002
6.89E-002
3.32E-002
.11E-002
.27E-002
.95E-001
.01E-001
.73E-002
.20E+000
.18E-002
09E-002
31E+000
.79E-001
.60E-002
.74E-002
.18E-001
.73E+000
.70E-001
55E-001
.29E+000
.24E-002
.23E-001
.29E-001
.01E+000
.18E-001
27E+000
.88E-002
.33E+000
.47E-002
.96E-001
.07E-001
.00E-002
.34E-001
.48E+000
.78E-001
.39E-001
3.24E-002

.

. .

PNEFRENWORNORRERPRENNPEPRPNNIRNDIORENNNNRPRPROWRNERECION

Critical Level

)

Nuclide MDA

(pCi/g
6.09E-001
5.87E-002

5.12E-002
1.22E-001

4.72E-002

1.94E-001
5.66E-002

5.50E-002
4.64E-001

1.58E+000
1.52E-001

3.99E-002
6.31E-002

6.75E-002

)

COPY
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Nuclide MDA Report : 09/28/01 2:05:18 PM Page 8
Nuclide Energy Yield Critical Level Nuclide MDA
Name (keV) (%) (pCi/g ) (pCi/g )
CS-134 795.84 85.40 3.61E-002 6.75E-002
801.93 8.73 3.06E-001
1038.57 1.00 2.64E+000
1167.94 1.80 2.74E4+000
1365.15 3.04 7.99E-001
+ CsS—-137 661.65% 85.12 2.36E~-002 5.06E-002
CE-139 165.85 80.35 2.01E-002 4.18E-002
CE-144 g0.11 1.60 1.86E+000 3.27E-001
133.54 10.80 1.58E-001
EU-152 121.78 28.40 5.84E-002 1.21E-001
344 .27 26.50 0.50E-002
443,98 3.11 6.91E-001
778.89 12.74 1.61E-001
867.32 4.16 6.04E~-001
964.01 14.40 2.95E-001
1407.95 20.70 1.47E-001
EU-154 123.07 40.50 4.23E-002 8.76E-002
1274.45 35.50 8.70E-002
EU-155 86.54 31.05 8.97E-002 1.85E-001
105.31 20.70 8.99E-002
+ TL-208 277.35 6.80 2.97E-001 4.76E-002
510.84%* 21.60 1.06E-001
583.14%* 84.20 2.23E-002
860.37* 12.46 1.29E-001
I BI-212 727.177% 11.80 1.66E-001 3.57E-001
o 785.42 2.00 1.26E+000
1620.56 2.75 9.52E-001
+ PB-212 74.81* 9.60 3.07E-001 7.63E-002
77.11%* 17.50 1.59E-001
87.20 6.30 4.32E-001
89.80 1.75 1.54E+000
115.19 0.60 3.05E+000
238.63% 44 .60 3.65E-002
300.09 3.41 5.86E-001
+ BI-214 6039.31%* 46.30 6.09E-002 1.28E-001
768.36 5.04 6.19E-001
806.17 1.23 2.14E+000
934.06 3.21 9.75E-001
1120.29%* 15.10 2.03E-001
1238.11% 5.94 3.99E-001
1377.67 4.11 7.04E-001
1385.31 0.78 3.25E+000
1407.98 2.48 1.23E+000
1509.19 2.19 1.26E+000
1729.60 3.05 9.15E-001
1764 .49% 15.80 8.03E-002
+ PB-214 74.81% 6.33 4.65E-001 1.08E-001
77.11% 10.70 2.61E-001
241.98% 7.49 2.12E-001
, 295.21* 19.20 9.79E-002
e 351.92%* 37.20 5.15E-002

COPY



Nuclide MDA Report

e

+

™V * +

Nuclide
Name

Energy
{keV)

186.21
93.35
129.08
209.28
270.23
327.64
338.32%*
409.51
463.00
794.70
811.07*
964.60
969.10~*
1588.00
63.29
92.38
89.96
143.76
163.35
185.71
205.31
164.61
208.01
332.35
59.54

RA-226
AC-228

TH-234

U-235

U-237

AM-241

Yield
(%)

3.28
3.50
2.80
4.40
3.60
3.20
11.40
2.13
4.40
4.60
27.70
5.20
16.60
3.50
3.80
2.72
1.50
10.50
4.70
54.00
4.70
1.86
22.00
1.22
36.30

09/28/01

(pCi/g

6.46E-001
7.70E-001
6.92E-001
5.16E-001
6.07E-001
6.34E-001
1.71E-001
1.01E+000
5.24E-001
6.60E-001
7.85E-002
8.93E-001
1.57E-001
8.28E-001
1.16E+000
1.03E+000
1.79E+000
1.69E-001
3.48E~-001
4.01E-002
4.44E-001
85.87E-001
1.04E-001
1.57E+000
1.45E-001

)

2:05:18 PM

Critical Level Nuclide MDA

(pCi/g )

1.33E+000
1.70E-001

2.11E+000

8.25E-002

2.14E-001

3.02E-001

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA wvalue not calculated
Half-life too short to be able to perform the decay correction

Page

231

9

COPY



232

EG&@ ORTEC ¢ V - I ( 63) WAN32 1I4W02.88 23-JUL-2001 10:43:40 Page 1
IT Lab @ Georgia Tech Research Spectrum name: 00010441.Anl

nple description

. Ela00 #2072 e #274
#30 ’

Spectrum Filename: C:\User\00010441.Anl

Acquigition information

Start time 23-Jul-2001 10:33:38
Live time 599

Real time 600

Dead time .15%
Detector/Geometry IDs 1 & 0

Detector system
MCB 1

Calibration
Filename: fscal.Clb
Created: 18-Jul-2001 19:44:24 & 18-Jul-2001 20:01:14
CALIBRATION USING 250ML MIXED GAMMA ANALYTICS #SRS59655-466

L Zero cffset -.165 keV; Gain .250 keV/channel
- Quadratic -.467E-07 keV/channel”2

Library Files

Main analysis library: GT RX.Lib
Library Match Width: 1.500
Analysis parameters
Start channel 200 for an energy of 49.91keV
Stop channel 8000 for an energy of 2000.02keV
Peak rejection level 20.000%
Peak search sensitivity: 3
Sample Size: 278.000
Activity scaling factor 1.0000E+00/( 1.0000E+00* 2.7800E+02)

= 3.5971E-03

Detection limit method:
MDA - EG&G ORTEC method

Additional random error: 1.0000000E+00
Additional systematic error: 1.0000000E+00
Fraction Limit: .000%
Background width: best method (based on spectrum) .
Peak acceptance width = 1.5000000E+00

w_«<rections Status Comments
Decay correct to date NO
Decay during acquisition NO
Decay during collection NO

Peaked background correction NO



Absorption (Internal)
Gedmetry correction
Random summing

NO
NO
NO

233
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EG&G ORTEC G V - I ( 63) WAN32 I4W02.88 23-JUL-2001 10:43:40 Page 2
IT Lab @ Georgia Tech Research Spectrum name: 00010441.Anl

xrgy calibration normalized difference: 1.0000
kkkkkhkkkhkkdx J N T DENTTIUF T ED P E A K S U M MA R Y E B S
PEAK CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM SUSPECTED
CHANNEL ENERGY COUNTS COUNTS CTS/SEC 2 SIGMA % keV NUCLIDE
Bl e R R s s e R R SR A A e e T S TRl At S Sl S S et Sl St Sl et Stk Hoh e M e sl
300.72 75.13 41. 122. .204 23.35 .780 PB-214 D
309.78 77.40 37. 182. .304 17.59 .782 PB-214 D
745.27 186.42 25. 104. .173 39.75 1.001 PA-234 sM
954 .63 238.83 7. 237. .396 14.69 .982 PB-212
1181.54 295.62 0. 114. .190 18.73 .883 PB-214
1353.43 338.64 3. 51. .084 31.43 .533 AC-228 s
1408.10 352.33 14. 130. .216 28.24 .423 PB-214 s
2437.57 609.91 0. 92. .154 20.85 1.235 RU-103
5845.56 1461.95 0. 120. .200 18.26 .787 K-40 S ¢

s Peak fails shape tests.
D Peak area deconvoluted.
M Peak is close to a library peak.

kkkdrhrhkhhkkETh xR I D E N T I F I E D P E A K S U M M A R Y khkhkkkkkhkkhkrxkixk
~ 'LIDE PEAK CENTROID BACKGROUND NET AREA  INTENSITY  UNCERT  FWHM
“’ CHANNEL ~ ENERGY  COUNTS COUNTS CTS/SEC 2 SIGMA % keV
o ok i Tt T e o o T B e e T T T Sl S S s S St Sl Sl St S S M S ks o
EU-155 235.92 58.91 60. 25. .041  155.25 .325s
EU-155 345.94 86.45 57. 7. .011  321.40 .791D
CD-109 352.29 88.04 65. 31. .051 82.93 . 793D
EU-155 427.03  106.75 12. 24 . .041 84.62 .360s
EU-152 487.05  121.78 9. 6. .011  152.39 .825D
EU-154 492.33  123.10 15. 1. .002  906.22 .826D
CO-57 552.20  138.09 _38. 85. .142 55.99 .319s
FE-59 569.73  142.48 16. 47. .079 51.49 .862s
FE-59 766.57  191.75 12. 11. .018  130.45 .296s
EU-152 977.97  244.67 10. 1. .002  614.59 . 940D
EU-154 991.43  248.04 15. 9. .016  131.17 .943D
EU-152  1379.37  345.14 2. 17. .028 66.06 .408s
EU-152  1465.65  366.73 0. 21. .035 43 .64 .313s
EU-152  1623.38  406.20 5. 36. .061 49.20 .434s
EU-152  1754.67  439.05 0. 38. .063 32.44 .250s
Kr-85 2056.00  514.45 0. 2. .003  141.42 .250s
EU-154  2362.00  591.01 0. 3. .005  115.47 .750s
CS-137  2646.60  662.21 0. 31. .052 35.92 .625s
EU-152  2752.23  688.63 7. 4. .007 209.30 1.326D
154 2767.70  692.50 2. 2. .004 219.91  1.329D
~_154 2909.09  727.86 0. 42. .070 30.86 . 6468
EU-154  3031.83  758.57 0. 29. .048 37.14 .438s
EU-152  3088.67  772.78 0. 17. .028 48.51 .375s
MN-54 3339.75  835.58 0. 6. .010 81.65 .375s
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23-JUL-2001 10:43:40 Page 3
00010441 .Anl

EG&CG ORTEC G V - I ( 63) WAN32 1I4W02.88
IT Lab @ Georgia Tech Research Spectrum name:

zlide Channel Energy Background Net area Cnts/sec Uncert FWHM
w152 3451.00 863.40 0. 8. .013 70.71 .250s
EU-154 3491.60 873.55 0. 5. .008 89.44 .500s
EU-152 3848.00 962.67 0. 3. .005 115.47 .250s
EU-154 3988.00 997.67 0. 6. .010 81.65 .375s
EU-154 4004.60 1001.82 0. 11. .018 60.30 .375s
EU-152 4340.50 1085.80 5. 6. .010 131.47 1.633D
EU-152 4356.58 1089.82 7. 3. .006 245.52 1.636D
FE-59 4393.00 10%88.92 0. 0. .000 .00 .000s
EU-152 4445 .58 1112.07 2. 6. .010 102.59 1.653D
ZN-65 4459.39 1115.52 5. 4. .007 164.01 1.655D
CO-60 4689.00 1172.92 0. 0. .000 .00 .000s
EU-152 4847.00 1212.41 0. 0. .000 .00 .000s
EU-154 5087.00 1272.39 0. 7. .012 75.5¢9 .250s
FE-59 5160.00 1290.64 0. 4. .007 100.00 .250s
EU-152 5194 .00 1299.13 0. 5. .008 89.44 .250s
CO-60 5328.00 1332.62 0. 2. .003 141.42 .250s
EU-154 5589.00 1397.84 0. 1. .002 200.00 .250s
EU-152 5644 .00 1411.58 0. 11. .018 60.30 .250s
EU-154 6386.00 1596.96 0. 0. .000 .00 .000s
s Peak fails shape tests.

N Peak area deconvoluted.

*H Kk K SUMMARY O F LIBRARY PEAK US aAGE * kKKK

- NUCLIDE - AVERAGE = ---=-=--------- PEAK ----=---~-------

NAME CODE ACTIVITY ENERGY ACTIVITY CODE MDA VALUE
microCi keVv microCi microCi COMMENTS

ok e S R et Tt Tt s et T e b et o e e ol Sl S sholl sl S el Sk Sl s e s Sk S 2

MN-54 0.0000E+0O0 834.81 C.000E+00 % 8.375E-05
FE-59 0.0000E+00 1099.22 0.000E+00 ?( 1.366E-04
1291.56 0.000E+00 % 2.560E-04

192.34 0.000E+00 % 1.222E-03

142.65 0.000E+00 % 4.655E-03

CO-57 0.0000E+0OC 136.43 0.000E+00 & 5.858E-04
CO-60 0.0000E+0GC 1332.51 0.000E+00 % 1.031E-04
1173.23 0.000E+00 7 8.151E-05

Kr-85 © 0.0000E+0COC 513.99 0.000E+00 % 1.091E-04
ZN-65 0.0000E+00 1115.52 0.000E+00 % 2.286E-04
8.13 0.000E+00 = 0.000E+00

N



EG&G ORTEC G V - I ( 63) WAN32 14W02.88
IT Lab @ Georgia Tech Research Spectrum name:

23-JUL-2001 10:43:40 Page 4
00010441 .Anl

~lide Ave activity Energy Activity Code Peak MDA Comments
CD-109 0.0000E+00 88.04 0.000E+00 % 1.351E-03
25.50 0.000E+00 = 0.000E+00
C8-137 7.5014E-05 661.62 7.501E-05 ?( 6.050E-05
32.19 0.000E+00 = 0.000E+00
31.82 0.000E+00 = 0.000E+00
36.40 0.000E+00 = 0.000E+00
EU-152 0.0000E+00O 121.78 0.000E+00 % 9.560E-05
688.63 0.000E+00 % 9.874E-03
367.71 0.000E+00 % 6.927E-03
344 .30 0.000E+00 % 2.014E-04
1408.08 0.000E+00 & 6.981E-04
964.00 0.000E+00 % 5.713E-04
1112.07 0.000E+00 % 8.282E-04
778.90 0.000E+00 & 7.960E-04
1085.80 0.000E+00 % 1.161E-03
244 .67 0.000E+00 % 4.676E-04
867.39 0.000E+00 & 2.204E-03
444 .00 1.967E-03 & 2.994E-03
411.09 0.000E+00 & 3.618E-03
1089.82 0.000E+00 % 6.795E-03
- 1299.19 0.000E+00 % 6.779E-03
1212.89 0.000E+00 ? 5.781E-03
EU-154 0.0000E+00 123.10 0.000E+00 % 7.059E-05
1274.80 0.000E+00 % 3.437E-04
723.30 4.695E-04 & 6.707E-04
1004.80 0.000E+00 & 6.374E-04
873.20 0.000E+00 % 7.410E-04
996.30 0.000E+00 % 9.023E-04
248.04 0.CO00E+00 % 6.879E-04
591.70 0.000E+00 % 1.218E-03
756.70 1.616E~-03 ? 2.929E-03
1597.30 0.000E+00 7 6.214E-03
692.50 0.000E+00 % 4.041E-03
1397.80 0.000E+00 % 6.322E-03
EU-155 0.0000E+00 86.45 0.000E+00 % 1.325E-04
105.31 0.000E+00 & 1.658E-04
60.01 0.000E+00 % 4.612E-03
( - This peak used in the nuclide activity average.

Peak is too wide,

but only one peak in library.

Peak is part of a multiplet and this area went
negative during deconvolution.

Peak is tooc narrow.



EG&G ORTEC G V - I ( 63) WAN32 1I4W02.88 23-JUL-2001 10:43:40 Page 5
IT Lab @ Georgia Tech Research Spectrum name: 00010441.Anl

- Peak is too wide at FW25M, but ok at FWHM.

- Peak fails sensitivity test.

- Peak identified, but first peak of this nuclide

failed one or more qualification tests.

+ - Peak activity higher than counting uncertainty range.

- - Peak activity lower than counting uncertainty range.

= - Peak outside analysis energy range.

& - Calculated peak centroid is not close enough to the
library energy centroid for positive identification.

P - Peakbackground subtraction

Ur oo @

Nuclide Codes:

- Thermal Neutron Activation
- Fast Neutron Activation

- Fission Product

Naturally Occurring Isotope
- Photon Reaction

- Charged Particle Reaction

- No MDA Calculation

22 -md
]

Peak Codes:

G - Gamma Ray
X-Ray

- Positron Decay
- Single-Escape
- Double-Escape
Key Line

- Not in Average

oo
|

<;

i v,
]

*okok ok k SUMMARY OF NUCLTIDES IN SAMPLE * ko kK

. TIME OF COUNT UNCERTAINTY 2 SIGMA
NUCLIDE ACTIVITY COUNTING TOTAL
uCi/g uCi/g uCi/g
Nk ik e e e e s T e e e A A e T e s Aol TR e Tl R et Sl el el S S St 2
MN-54 < 3.0126E-07 0.000E+00 0.000E+00C
FE-59 < 4.9141E~-07 0.000E+00 0.000E+00
CO-57 < 2.1074E-06 0.000E+00 0.000E+00
CO-60 < 3.7101E-07 0.000E+00 0.000E+00
Kr-85 < 3.9258E-07 0.000E+00 0.000E+00
ZN-65 < 8.2213E-07 0.000E+0C 0.000E+00
Ch-109 < 4 .8615E-06 0.000E+0C 0.000E+00
CsS-137 # 2.6984E-07 9.693E-08 9.756E-08
EU-152 <« 3.4388E-07 0.000E+00 0.000E+00
. 1l54 < 2.5393E-07 0.000E+00 0.000E+00
'K\/lSS < 4.7676E-07 0.000E+00 0.00CE+00
# All peaks for activity calculation had bad shape.
* Activity omitted from total
& Activity omitted from total and all peaks had bad shape.



EG&G ORTEC G V - I ( 63) WAN32 I4W02.88 23-JUL-2001 10:43:40 Page 6
IT Lab @ Georgia Tech Research Spectrum name: 00010441.Anl

--------------------------- SUMMARY  -cmmmmmmmmmmmmmmmmmmmmm oo

AL ACTIVITY (i:;Zj géiziliiié 0 keV) 2.6983600E-07 uCi/g
Analyzed by: /é/ '7/;?/37

(AOPERATOR
Reviewed by: 25%22/42§Z;1f5 %</434;/
Superv1so /7

Laboratory: IT Lab @ Georgia Tech Research Reactor



239

Section 4

Package 14
Yard Open Land Areas
Exposure Rate Measurements



Desc.

File

186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186
186

Sample
Number

Gross
Counts

480
488
441
393
493
522
544
544
583
578
573
573
612
615
566
496
562
446
465
444
561
552
662
683
615
630
583
600
549
556

E1400 Yard Open Land Areas wxposure Rate Measurements

Count Time Material

(sec)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Type

B0O016
B0OO16
B0Oleé
B0016
B0O0O16
BOOle6
BOOl6
B0016
BOOlé6
B0Ole
BOOl6
BOO1l6
BOO1ls6
B0Ole
BOOl6
BOO16
B0OO16
BOOl6
BOO16
B001l6
B0OOle
BO016
B0O01l6
BOOle
BOO16
B0OO16
BOO1l6
BQOO1l6
B0OOl6
BOOl6

Surface

01L01
01101
01L01
01L01
01L01
01101
01L01
01L01
01L01
01101
01L01
01LO01
01101
01L01
01L01
01L01
01L01
01L01
01L01
01L01
01L01
01L01
01L01
01101
01L01
01L01
01101
01101
01L01
01L01

Row

277222
ZZ222
ZZ7Z7Z
22277
2722727
ZZZZZ
ZZZ4ZZ
2772722
22227
Z722%
2227272
ZZZ22
272222
277277
ZZ777Z
ZZZZ2Z
22227
2727222
ZZ7227%
27222
2727227
22222
ZZZ2Z22
27222
22277
22227
22222
2222%
222272
272227

1 of1

Location

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030

Detector Cal.
Constant
(C/hr)/ (R/hr)

.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
-70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
.70095E+10
1.70095E+10

HE R RRPRREPEPRPRERPERRMEERERPRBRRERHEPR BB BB

# Measurements
Average
Maximum
STD DEV

95% CL on Mean

Exposure
Rate (pR/hr)

10.2
10.3

9.

8.
10.
11.
11.
11.
12.
12.
12.

WU O OO KRLRNWOUU o w WY

[ To)
@ &

11.
11.
14.
14.
13.

=

W
e e N
WO~ W W o Ul O v

0V 3G




OPERATION OF THE LUDLUM MODEL ‘ GTRR-INST-201
2350 SERIES DATA LOGGERS REVISION 0

ATTACHMENT 6.14
241
E‘h./‘_.ownload Print

SURVEY DOWNLOAD DATA SHEET
ion: 2_.
Technician: Name): S k,é,ﬂﬁw Signature: Mf’ £

Serial No. Verification: Model 2350: O Detector: O Problems: O (See Comments)

Survey Technigian(s): )

Print Name:fﬁ&%@ user 1D 2L D&XA0 Signaturmg KX‘D Date: ( ’\3’0\
\ [SEENN

Print Name: User ID Signature: Date:

Survey Unit Description: £ woo N ch\' 0’\\2360 LN\& J&d\%
(Example: Survey Package + description i.e. D16, Building 43, Area 09, Room 100, Floor - Grid

Locations A1 through A7)

Instrument Model and Serial No.: Model 2350 0 = Model 2350-1 []/ lZ[A@Z—

Instrument and Detector Calibration Due Dates:  Survey Meter:_4-22-0 I Detector:_\C -0l

Y Type Of Survey: Term Survey 0O Characterization O Information Only
' 0O Other (explain):
Pre & Post Use info
, Type of Detector Serial Detector Detector Source Mean
i JAeasurement Number Model Number Efficiency BKG Value Pre Post File
_ ' : File No. No.
O Beta B 43-106B
OBeta B 43-68B
O Alpha a 43-68A
@ Gamma v | RO 1034 44-2 N/A /Fé 7506
Local Area Background Measurements 7 - MEAN Value in cpm !
B Beta “ 1 2 3 4 5 6 u
a Alpha J{ 1 2 13 4 5 6 u
COMMENTS:
M 3

GADATA\STUFRGATECH\PROCS\SURVEY\INS201_O.WPD 1 of1l



GTS DURATEK RADIOLOGICAL ENGINEERING & FIELD SERVICES
GEORGIA INSTITUTE OF TECHNOLOGY

Gamma Radiation Survey Report, Micro-R/hour - Integrated Measurement

242

File Number: 186 { Survey Description: E1400: YARD OPEN LAND AREAS

Survey Reason: TERMINATION User ID: BSK0490 Technician name: B.S. Kjos
Instrument Model: M2350-1 S/N: 126182 Calibration Due: 9/22/01 Group: 2
Detector Model: 44-2 Detector S/N: 091034 Type: High Energy Gamma Scintillator, 1x1 Nal

Background: 0.0 ur/hr Gamma Calibration Constant: 1.70095 E10 ¢/R | PIC ratio: 1.000 (PIC/Nal)| Survey Date: 7/13/01

Pre and Post source checks are included on this download: Yes I/ No
If No is answered, then list the Download Files which include the Pre and Post source checks.
Pre File #: Post File #:

Technician Review:

l graph.

Date: 7"(f ’0(

Date:

I have reveiwed this cover sheet and E—. pages of the report, l pages of comments, and
1 performed this survey: ﬁ"“ % ‘é‘l)b / /@3\» 2 K\KP
Print nape S1gnatu%
and,
I performed this survey: /
Print name Signature

Corrections and reason (required):

Comment Resolution:

Survey Reviewed ’ P T %/ @—-@ '
] and Approved by: Auc JO‘\& N / & pate: _& /f? (o)
\T’ Print name Signature

GTS:0143  :C:\PDOX35\M2350\TLOGREVU:R4 Page 0




Survey Date:
File: 186

7713701

Report Date:

7/14/01

Station:
Page:

2

'S

3

T
Survey Code

L1 L2

L3 L4

L5

L6 Setup Number 2

) : E1400{01L01|TAT01{03100| FLDCT|BO016| [Det Cal Due: 12/06/01
—
L8 Code Count Gross
L7 Code Location Sample Time Gross Micro H
Grid ID Number Number (sec) Counts R/hr i
22722 00001 4 10 480 10.2
22222 00002 5 10 488 10.3
22222 00003 6 10 441 9.3
22222 00004 7 10 393 8.3
22222 00005 8 10 493 10.4
22777 00006 9 10 522 11.0
22222 00007 10 10 544 11.5
22227 00008 1" 10 544 11.5
22222 00009 12 10 583 12.3
22222 00010 13 10 578 12.2
22222 00011 14 10 573 12.1
22727 o0co12 15 10 573 12.1
22722 00013 16 10 612 13.0
22222 00014 17 10 615 13.0
22222 00015 18 10 566 12.0
22222 00016 19 10 496 10.5
22222 00017 20 10 562 11.9
22222 00018 21 10 446 9.4
22222 00019 22 10 465 9.8
22222 00020 23 10 Lh4 9.4
22272 00021 24 10 561 11.9
22727 00022 25 10 552 1.7
22222 00023 26 10 662 14.0
22222 00024 27 10 683 14.5
22222 00025 28 10 615 13.0
22222 00026 29 10 630 13.3
2222 00027 30 10 583 12.3
- 12222 00030 31 10 556 11.8
72222 00028 32 10 600 12.7
22222 00029 33 10 549 11.6
Group Average: 3282 cpm Average uR/hr: 11.6
Number of measurements: 30
Survey Code (L1 L2 L3 L4 L5 L6 Setup Number 2

2222219453 | TAT01|03100{PRBO0|ZZ222 | [Det Cal Due: 12/06/01
L8 Code Count Gross
L7 Code Location Sample Time Gross Micro H
Grid ID Number Number (sec) Counts R/hr i
22222 00000 1 60 548253 1933.9 *
22222 00000 2 60 14299 50.4 *
22272 00000 3 60 5145 18.1 *
Group Average: 189232 cpm Average uR/hr:  667.5
Number of measurements: 3
survey Code |L1 L2 L3 L4 LS L6 Setup Number 2
2222219453 | TAT01{03100 [PTB0O0|22Z2Z| |Det Cal Due: 12/06/01
L8 Code Count Gross
L7 Code Location Sample Time Gross Micro H
Grid ID Number Number (sec) Counts R/hr i
22222 00000 36 60 550303 1941.2 *
“Z222 00000 38 60 14591 51.5 *
00000 40 60 5449 19.2 *

7222

S

* Hi flag set at

15.0 micro-R/hr.

Comments
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Survey Date: 7/13/01 Report Date: 7/14/01 Station: 2
File: 186 Page: 2
T
Survey Code (L1 L2 L3 L4 L5 L6 Setup Number 2
ey 27222 {19453 | TAT01|03100(PTBO0|22222 | |Det Cal Due: 12/06/01
L8 Code Count Gross
L7 Code Location Sample Time Gross Micro H
Grid ID Number Number (sec) Counts R/hr i
Group Average: 190114 cpm Average uR/hr:  670.6
Number of measurements: 3
Survey Code (L1 L2 L3 L4 L5 L6 Setup Number 2
22222122222 |TAT01|03100 |PRBBK|Z2222Z | |Det Cal Due: 12/06/01
L8 Code Count Gross
L7 Code Location Sample Time Gross Micro H
Grid ID Number Number (sec) Counts R/hr i
22272 00000 0 300 19555 13.8
Group Average: 3911 cpm Average uR/hr: 13.8
Number of measurements: 1
Survey Code |L1 L2 L3 L& L5 L6 Setup Number 2
22222(2222Z}TAT01{03100[PTBBK|2222Z| |Det Cal Due: 12/06/01
L8 Code Count Gross
L7 Code Location Sample Time Gross Micro ]
Grid ID Number Number (sec) Counts R/hr i
._.22222 00001 35 300 19412 13.7
Group Average: 3882 cpm Average uR/hr: 13.7
Number of measurements: 1

Total Number of Measurements on this Report: 38

Comments

NOTE: This report is grouped by:
Package (L1) (Package number)

Setup number

(Detector parameters)

Det Type (L4) (GM pancake-flat surface, Beta 3.5-12" pipe, gamma at 1 m, etc.)
Reason (L3-345) (Char survey, source check, final survey, etc.)

Surface Cat (L2)

(Wall, floor, drain, penetration, etc.)

Count Type (L5) (Field count, bkg, pre-, post-, etc.)

Bkgd Sub (L&) (Material code, i.e., wood, iron, concr, etc.)

GTS:0143

:C:\PDOX35\M2350\TLOGREVU. R4

11-26-97 JPA

* Hi flag set at 15.0 micro-R/hr.

L 80 M 03,133
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GTS DURATEK RADIOLOGICAL ENGINEERING & FIELD SERVICES

GEORGIA INSTITUTE OF TECHNOLOGY

7/14/01 Comments Report for File 186 Station: 2

Comment
Number Comment

1 Deleted sample numbers from 37 to 37. Because SOURCE
SLIPPED FROM SOURCE JIG.

2 Deleted sample numbers from 39 to 39. Because SOURCE
SLIPPED FROM SOURCE JIG.

3 Deleted sample numbers from 34 to 34. Because A 10
MINUTE BACKGROUND WAS TAKEN INSTEAD OF A 5 MINUTE. SEE
SAMPLE #35.

GTS:0143 :C:\PDOX35\M2350\COMMENTS:R1

Page 1
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GTS DURATEK RADIOLOGICAL ENGINEERING & FIELD SERVICES

GEORGIA INSTITUTE OF TECHNOLOGY

Review this graph for visual outliers.

—
7/14/2001 Graph of File 186 Station: 2
Survey Date: 7/13/2001 Survey Start Time: 11:03:12
Description: E1400: YARD OPEN LAND AREAS

FILE 186, TERMINATION, GAMMA
E1400: YARD OPEN LAND AREAS X
e £ gAY
(S\UQ ) )
25 ‘
5 20 I iy
8 o ||| ‘ 1
1041 ‘ il 1 13
{1 HE 1 il
5 14 1 SR EERS i
, . ‘ * LI |
RN ° 10 ® 30
Sample Number
- Flag set for 15 micro-R/hr. Review values greater than this value.

Mark outliers, source checks and backgrounds on the graph on this page.



