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AAkARKRAKAA AR A A kA A Ak hhkhhkhhhkhkhkhkhkhkrxrrrhkhkdrrrhhkhkhhkhhhhddhdhxdrhrhrkhkhrhkrkhrdrdhhhdhkhhxkx

lename: C:\My Documents\AAR\AAR\Grid Samples\AAR-217-1.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

=W N

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

10/8/2014 10:21:21 AM

AAR-217-1
AAR-217-1
8 Oz. Can
Grid Clearence

Soil
8 0Oz. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/1/2014 7:31:00 AM
7/1/2014 7:32:03 AM

600.0 seconds
600.3 seconds

Dead Time 0.05 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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IhkhkFdhkhhhkdrhdhdrrdhkhkrrrdhdhrrxrdrrhhhkdddhhdrdd kb hhkhkhkdh Ak A xh o hkdhhhhdxdhk ok dhhkhxdxxkhdxk

F R dokesk P EAK ANALYSTIS REPORT ]
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Detector Name: RE1A

Sample Title: AAR-217-1
Peak Analysis Performed on: 10/8/2014 10:21:22 AM
Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncgert Counts

1 1298- 1315 1306.52 238.64 0.87 1.53E+002 31:29 3 13E+001
2 3183- 3204 3193.93 583.42 1.50 6.19E+001 18.83 8.14E+000
3 7989- 8022 8005.23 1462.30 0.43 7.20E+001 16.63 0.00E+000

M = First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

=]
(|

Errors quoted at 1.960 sigma
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dhkkkhkkhhrhdrdhhbrhbhkrrhhkbhkdrhbrhbhhbhbhbdhordrhbhkhrhkhhkhkhrrrdrhkhhkhkdhhkddrkxkhdhk,khhxkhhxkxhxk

R wRk NUCLTIPDE IDENTIFICATTION REPORT ERr R

Thhkhk A A A Ak d Ak kI bk rhhk bk bk hkhkhh bk bk h bk hh b rdk bk kb b hhkrdkrdhbrd bk hkkdhhhdrhdkhkhkhhdkdkskkkk

Sample Title: AAR-217-1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES PSRN LY HBEeE Y B

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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Fhkhkdhhrhk bbbtk bk hhhhhhbhbrrbbbdhbd bbbk dhdbdhhbhhhkbhddhdhhhhhhhrrhdhhhhhhkdkdkkdik

B INTERTFERENTCE CORRECTED REPORT A

%k ok ok ok ok ok ok ok ok ok sk ok ok ok sk ke ok sk sk sk ke ok ok ok sk ke ok ke ke ok ke sk ok ke ok ke ke ok ke ke ok sk ke sk sk ke ok ke ok ok sk ke ok ok ke ok ok ok ok ke ok ke ok ok ok ok ok ke k&

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
? = nuclide is part of an undetermined solution

il

nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Il

X
@
Errors guoted at 1.960 sigma

* ok k ok hkk ok kk ok UNIDENTTITF I E D P E A K S *kk Kk ok Kk kkkk

Peak Locate Performed on: 10/8/2014 10:21:22 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.64 2.5457E-001 20.46
2 583.42 1.0310E-001 30.43
3 1462.30 1.2000E-001 23.10

= First peak in a multiplet region
= Other peak in a multiplet region
Fitted singlet

m 3 =R
|

Errors quoted at 1.960 sigma
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Fhdkhkdhhhhbhhdhhhhbhhhhhbhhhhhhhhkhhhhhhhdhkhdhhhkhhhhkxhkhhkhhkdkhkdkkkkkhkkkdkkokkkokkk

Kok ok ok ok

NUCLTIDE

MDA

REPORT

Kok ok ok ok

Fhkkkdkhhhkhh bk hhhkokhhbhhbhbddhhh bk bbb bbbk h kbbb hh kA A h kbbb hh kb hkhd bk rhhdhdkrk

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVYVYVYV

o

Nuclide
Name

BI-Z212

BB—2:12

BI-214

PB-214

AC-228

Energy Yield
(keV) (%)
39.86 1:10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
TF112 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44,60
300.09 3.41
609.31 46.30
768.36 5.04
g806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
12838.11 5. 94
1280.9¢6 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2:19
1661.28 118
1729.60 3.0
1764.49 15.80
1847 .44 2512
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1x83
241.98 7.49
295.21 19.20
36l .. 92 37.20
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

RELA
8 Oz. Can
AAR-217-1

Line MDA

(pCi/Gram)

WNE AR PP ONODWUITOOOODOOOONW-IFRFWRPWWEREBRPRREPRERERERERRONDNDWONGBN

.1492E+001
. T779E+000
.5450E+001
.0000E+000
.5772E+000
.0958E+000
.2409E+000
.7292E+001
.9878E+001
.4083E+000
.2343E+001
.1892E+000
.0426E+001
.1180E+001
.6414F+001
.9424E+000
.9692E+001
.2330E+001
.6246E+001
.6161E+001
.4361E+001
.6153E+001
.1290E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.4252F+000
.4278E+000
. 9236E+000
.9379E+001
.1486E+000
.9951E+000
.0254E+000
.4397E+001
.0150E+000
.5946E+000
.9492E+000

Nuclide MDA
{(pCi/Gram)

4.78E+000

1.41E+000

1.19E+000

1.03E+000

2.59E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

NN WSO

O NW

BN ORFWRERENWOOOO O

Activity

(pCi/Gram)

7

Be.

3
0

2

il
7

2 s
Iy
35
4.
L«

.3127E+000
9154E-001
.2181E+001
.0000E+000
3881E+000
.6466E+000
.3650E-001
0623E+001
5167E+001
8379E+000
4268E+000
1476E+000
. 2622E+001
.7524E+001
.1419E+000
.6242E+000
.0671E+001
.2879E+001
.4187E+001
.6000E+000
+ 3325E+001
.3322E+001
.2252E+001
.0000E+000
.0000E+000
.0000E+00GO
.0000E+000
.0000E+0QGCO
.0000E+000
.6218E+000
.6930E+000
.2540E+000
.5039E+001
.7137E+001
.2868E+000
.6970E-001
.3283E+002
.9121E+000
.6783E+000
.8491E+000
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@ = Half-life too short to be able to perform the decay correction



Ik kdhkhkdhhkhkrddrhbkhkhbhkhkrdhbdhbhhrobhhhbhbrkhbhkdhkhhkhbhkhbhbhbhbkhbhd kbbb drrdhbhbdhhhbdkhhbdbhddhht

* Kk Kk kK

GAMMA SPECTRUM ANALYSIS Ak &k

ok hkhkkrdr kA hr A hkhkhdhFhkhhkhkrrhrrrhkhbhkrhkhrkhkhdrhdrdrdhrhkhbhrrhkhkhkdkhkrbrxxrrxxhkhbhrhbrkdrhkhrhrhhdk

lename: C:\My Documents\AAR\AAR\Grid Samples\AAR-217-2.CNF

Report Generated On : 10/8/2014 10:22:00 AM
Sample Location : ARAR-217-2
Sample Identification : AAR-217-2
Sample Description 1 : 8 0z. Can
Sample Description 2 : Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type ¢ Sei.l
Sample Geometry : 8 Dz. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) 5 40 - 8192
Identification Energy Tolerance : 3.000 keV
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/1/2014 8:19:00 AM
Acguisition Started . 7/1/2014 8:19:49 AM
Live Time : 900.0 seconds
Real Time 4 900.7 seconds
Dead Time : 0.07 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID 4
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REPORT

R

* %k ok k%

L= R

[

Detector Name
Sample Title:

PEAK

:  REI1A
AAR-217-

2

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI
No. start end

1 418- 435
2 1137- 1155
3 1296- 1315
4 1636- 1651
5 1788- 1803
6 1841- 1862
7 2527- 2544
8 2787- 2806
9 3180— 3207

10 3971- 3994
11 4342- 4365
12 4977- 5004
13 5295~ 5322
14 7988- 8021

First peak in
Other peak in
Fitted singlet

ors quoted at

Peak
centroid

423.04
1146.33
1306.89
1643.21
1795.862
1852.07
2535, 30
2796.41
31.93,65
3982.79
4353.18
4990.45
5308.13
8004.76 1

a multiplet region
a multiplet region

1.960 sigma

Energy

10/8/2014

(keV)

77

20
208.
238
300.
327.
338.
463.
510
583.
F27 o
795
911.
969,
462.

38
it
14
98

FWHM
(keV)

OPRPPOOHOOrRrO@RFP OO

ANALYSTIS

.91
.60
.06
.34

10:22:00 AM
40

8192
Net Peak Net Area
Area Uncert.
2.44E+002 51.33
1.02E+002 40.39
9.20E+002 74.22
3.81E+001 27.82
5.71E+4+001 24.79
1.88E+002 40.91
4.33E+001 22.36
8.25E+001 28.35
3.01E+002 43.19
6.42E+001 26.. 54
3.90E+001 1830
1.96E+002 3277
1.31E+002 27.33
9.40E+001 19.00

Kok ok ok K

Continuum

ORRFPREPNNdWNOWUIFL YR

Counts

.33E+002
.25E+001
.49E+002
.29E+001
.29E+001
.60E+001
.57E+001
.55E+001
.14E+001
.98E+001
.20E+001
.80E+001
.40E+001
.00E+000



Interference Corrected Activity Repo

hk kA hkrhk Ak b hdhkhhhkhkkhkhkhhkhkhkhkhkhhkhkhthkbhdhkt
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Sample Title: AAR-217-2
Nuclide Library Used: C:\GENIE2

....................

Nuclide
Name

Id
Confidence

Enerqgy
(keV) {
BI-212 0.645 32
127 .
785.
1620.56

74.81
11
.20
.80
.19
= 3%
.09*
338.32%
911.07%*
969.. 1L=

86
i
42

[

PB-212 0.636

=

=
W ORFRFOO-NONNDE

11
2k
16.

AC-228 0.996

*

Energy line found in the
@ = Energy line not used for

IDENTIFIED NUCLIDES

rt 10/8/2014 10:22:01 AM Page

kok Kok ok ok ok ko k ke ke ke ok sk sk ok ke ke ok sk ke ke ok ok ok ok ke ke k ok ok ok ok

FICATION REPOTRT  *¥rkx

hhAddhkhArhhkdbdrddrrrd kbbb dbdhddhkddhkdxkkxktxk

Weighted Mean Activity

Energy Tolerance 3.000 keVv
Nuclide confidence index threshold = 0.30
Errors quoted at 1.960 sigma

K\CAMFILES\Copy of Stdlib.nlb
id Activity Activity

) {(pCi/Gram) Uncertainty
10

80 5.80004E+000 2.41593E+000
00

75

60

50 6.61182E+000 1.46294E+000
.30

75

60

60 1.13030E+001 1.28450E+000
41 6.72114E+000 4.94388E+000
40 1.05235E+001 2.44816E+000
70 9.19344E+000 1.57692E+000
60 1.08641E+001 2.30011E+000
spectrumn.

3
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INTERPFERENCE CORRECTETPD REPORT e

hkkkkkkdhhhkhkhkh bbb dhhhhbdbhhhhkhbhhhhhhhhbhhhhhbbbhbbhbhbhbrhhbrrrhbhbhbhbhbhbhhbhhhrhr

ok ok ok ok k

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
BI-212 0.675 5.800040E+000 2.415935E+000
PB-212 0.636 9.167544E+000 9.473502E-001
AC-228 0.996 9.902812E+000 1.148582E+000

?
X
@

([

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

Kok ok ok ko ke ke ke ok UNTITDE NTTIVFTIUZETD PEAKS ER R R

Peak
Now

(= I

=
B O 00 ~1 U1 N

I

Peak Locate Performed on: 10/8/2014 10:22:00 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Energy Peak Size in Peak CPS
(keV) Counts per Second % Uncertainty
2409488 1.1279E-001 39.79
30 = 98 6.3463E-002 43.40
463.10 4.8116E-002 51.64
510.80 9.1667E-002 34.37
bd3 .36 3.3405E-001 14.36
795.18 4.3333E-002 46.91
1462.22 1.0444E-001 20.22

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

Errors quoted at 1.960 sigma
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NUCLTIDE

MDA

REPORT

* ok okok K

e o e o O e S

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIEZK\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

Vb A

I

[

Nuclide
Name

Bl=212

PB-212

BI-214

PB-2114

AC-228

Energy

(keV)

39.

969.

RELIA
8 Oz. Can
AAR-217-2

86

(%

[ [

o

[N

[
NP WO NUOWERNDNNRPRPORRRFRPOROWROOOWSRORO~TWOWNDN R

=

=

w =
~1 W0

L
L1,
277 «
1 6.

Yield

Line MDA

{pCi/Gram)

NHFPFWURNRFRFWRER-JOOOOOON PRSP WERRFPEBREREFR-JWOWUONSH & ONWN

.4786E+001
.4878E+000
.9539E+001
.0000E+000
L9T7T7TE+000
. 9497E+000
.7217E+000
.3487E+001
.6655E+001
.4981E-001
.9042E+000
.1474E+000
.1405E+001
.0158E+001
.5276E+001
.0066E+000
.8665E+001
.1560E+001
.4972E+001
w31 33EFQOL
.3615E+001
.7003E+001
.6773E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000C
.0000E+000
.0000E+000
.5491E+000
.9261E+000
.1445E+001
.9906E+001
.2453E+001
.3969E+000
.1703E+000
.5525E+001
.0493E+000
.5368E+000
.3982E+000

Nuclide MDA
(pCi/Gram)

3.49E+000

9.50E-001

1.15E+000

1.17E+000

1.54E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Activity

(pCi/Gram)

=6
B

-8

0.

B
=8

|
P

1
FHFLWOOOOOORROENREPRERENENEFENNOY— -

t 11
HORNORER WO

3494E+000
8000E+000
.2052E+000
O0COE+000
.2050E+000
6118E+000
9235E+000
.8984E+001
.4700E+001
.1303E+001
.7211E+000
.8915E-002
.6498E+000
.8026E+001
.3749E+000
.4274E+000
.9353E+001
.2038E+001
.8915E+001
.8025E+000
.0687E+002
.1488E+001
.9793E+001
.0000E+000
.0000E+0Q00
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.3441E+000
.6816E-001
.6806E+000
.2255E+4001
. 9255E+4000
.4653E+000
.0973E-001
.6896E+001
.0524E+001
.1934E+000
.0864E+001
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@ = Half-1ife too short to be able to perform the decay correction
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& Rakeok GAMMA SPECTRUM ANALYSTIS R

B e e R R S S R S e A R S S o R R S R e S R R R S S R S R R

ename: C:\My Documents\AAR\AAR\Grid Samples\ARAR~217-3.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak lLocate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
BAcquisition Started

Live Time
Real Time

10/8/2014 10:22:46 AM

DAAR-217-3
ARR-217-3
8 Oz. Can
Grid Clearance

Soil

8 Oz. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/1/2014 10:18:00 aM
7/1/2014 10:18:49 AM

900.0 seconds
900.6 seconds

Dead Time 0.07 %
Energy Calibration Used Done On : 6/4/2008
Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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*okok &k PEAK ANALYSIS REPORT * ok k

B e e o R R R T

Detector Name: REILA
Sample Title: AAR-217-3
Peak Analysis Performed on: 10/8/2014 10:22:47 AM

Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts
1 401- 429 423.52 77.34 0.89 3.88E+002 85.11 3.21E+002
2 1138- 1155 1145.78 209.28 1.25 1.05E+002 41.96 1.07E+002
3 12%6- 1316 1307.00 238.73 0.98 9.90E+002 85.32 2.49E+002
4 1636- 1651 1643.16 300.14 0.70 5.73E+001 27.76 4.67E+001
5 1788- 1804 1795.92 328.04 0.62 3.43E+001 30.85 6.67E+001
6 1842- 1861 1851.73 338.24 0.74 2.10E+002 38.93 5.23E+001
7 1919- 1934 1%926.87 351..96 0.78 6.30E+001 21.26 1.80E+001
8 2526- 2543 2534.58 462.97 0.94 6.64E+001 22.74 2.06E+001
9 2786- 2807 2796.72 510.86 0.96 1.10E+002 37.02 6.57E+001
10 3180- 3207 3193.72 583.38 1.52 2.98E+002 45,42 5.28E+001
11 3971- 3994 3982.7¢6 727.51 0.32 8.51E+001 26:35 2.39%9E+001
12 4978~ 5006 4990.79 911.65 0.84 2.14E+002 33.70 1.77E+001
13 5294- 5321 5307.78 969.56 1.04 1.15E+002 27.40 1.76E+001
14 7987- 8020 8003.93 1462.06 1.26 8.66E+001 24.19 1.24E+001

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

L= B
([T

ors quoted at 1.960 sigma
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Fhhdhhkhkdhkhdkhrkkhrhkkhhrhhhkkhkhkhkhrhkhkr bk rkhhkhhkhhhhkhhh bk krrkdhrkhhkhkhkhkhhkhkkk kKK

REPORT

Thkhkhkkhkkkhkhkhkhkhkkhkhkhkh bk kb hkhkhkhkhkhkdhkhkFrkhkkrkrk kb bk hk kb hkdhhkhkkhk kb hhkhkhkhkhkhrbrkhbrhhkhhhkkhhkk

FOAR NUCLTIDE

Sample Title:

AAR-217-3

IDENTIFICATTION

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

IDENTIFIED NUCLIDES

Activity

Uncertainty

2

NN s

.41327E+000

.41610E+000

.43053E+000
.97290E+000
.38328E+000
.62707E+000
.29819E+000

Nuclide Id Energy Yield Activity
Name Confidence (keV) (%) (pCi/Gram)
BIL=212 0.675 39.86 1.10
T27 . L7* 11.80 7.68861E+000
785.42 2.00
1620.56 2.5
PB-212 0.636 74.81 9:60
Tl Ll 17 .50 1.05303E+001
8720 6.30
889,80 1.5
11519 0.60
238.63% 44 .60 1.21616E+001
300, 09+ 3.41 1.01148E+001
AC-228 0.996 338.32% 11.40 1.17360E+001
911.07* 27.70 1.00528E+001
969, 11* 16.60 9.56623E+000
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 3.000 kev
Nuclide confidence index threshold = 0.30
Errors quoted at 1.960 sigma

* Kk Kk Kk Kk

3
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
BI-212 0.675 7.688605E+000 2.413267E+000
PB-212 0.636 1.164441E4+001 1.194884E+000
AC-228 0.996 1.032761E+001 1.160032E+000

2
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

i

Errors quoted at 1.960 sigma

ek ook ke ke ok ok ok ok UNID E NTTIFTIZETD PEAK S ke e ek ok ok ke ke ok

Peak Locate Performed on: 10/8/2014 10:22:47 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
2 209.28 1.1678E-001 39.93
5 328.04 3.8075E-002 90.04
7 351.96 6.9949E-002 33:78
8 462.97 7.3831E-002 34.23
9 510.86 1.2254E-001 33.57
10 583.38 3.3138E-001 15.23
14 1462.06 9.6187E-002 27.95
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Fkkdkk b b hhkhkhhhkkkhkhkhkhhkhhhhhhkhkhhkhkbhhhbhkhhhkhhkhkdhhhkhdhkkhkkhhhhhhkkhhkkhkdhkhhkdkx

* ok ok ok ok

NUCLTIDE

MDA

REPORT

k% ok k k

R e e o i e O b S P N AR A M P H VO A IR S N SR

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVYVYV

Nuclide
Name

BI«212

PB~212

BI-214

PB-214

AC-228

Energy Yield
(keV) (%)
39.86 1.10
727.17% 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11%* 17.50
87.20 6.30
89.80 1.75
115419 0.60
238.63% 44.60
300.09* 3.41
609.31 46.30
768.36 5.04
806.17 1s23
934.06 8421
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.9¢6 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.389
1407.98 2.48
1509 .19 2.19
1661.28 L.l
1729.60 3505
1764.49 15.80
1847.44 2 v L2
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32* 11.40
911.07* 27.70
969, L1= 16.60

RE1A
8 Oz. Can
AAR-217-3

Line MDA

(pCi/Gram)

NEFENOARFRNRPERARRP IO CONEORDEFHWBRRPEERRRF-JIRPCINOWOIOWWN

.5142E+001
.1502E+000
.3067E+001
.0000E+000
.2298E+000
.5257E+000
.7401E+000
.4880E+001
.9618E+001
.2495E+000
.4331E+000
.2276E+000
.1257E+001
.6345E+001
.5276E+001
.3147E+000
.6035E+001
.2327E+001
.3339E+001
.6113E+001
.1766E+001
.0772E+001
.2620E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
. 9315E+000
.2019E+000
.1476E+001
.2272E+001
.3347E+001
.5077E+000
.2529E+000
.0356E+001
.6545E+000
.5181E+000
.6662E+000

Nuclide MDA
(pCi/Gram)

3.15E+000

1.25E+000

1.23E+000

1.25E+000

1.52E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

ORFRPRPUOOWOUNDNDNE WS OOOOO

Activity

(pCi/Gram)

.6813E+000
.6886E+000
.3507E+000
.0000E+Q00
<O eE~QLL
.0530E+001
«2Z2T6EH000
.2001E+000
.0852E+001
.2162E+001
.0115E+001
.4781E-001
.0341E+000
.8724E+001
.8993E+000
.7260E-004
.6454E+000
.8253E+000
.8089E+001
.5326E+000
.3964E+001
.4077E+001
.7923E+000

0.0000E+000

.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.5158E-001
.1058E-001
.2307E+001
.0391E+000
.4492E+000
.7967E-001
.1579E-002
.1941E+001
.1736E+001
.0053E+001
.5662E+000
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@ = Half-life too short to be able to perform the decay correction



Fhkkdhhkdhkhbdbkh b rhrdhbhhkdbrdbdrbdbdbhdbhbdhbhhbrbh bk bbb kbbb drbhbhkdh bbb dhhhhrrh b dhrxhxk

GAMMA SPECTRUM ANALYSTIS A

Fikikiddk k kd Xk dEkhihdd hhkthikE kbRl hd PPl ikd ki kdE ki khdkdhdkkk kkikdkskk Xk

* %k * x k

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-217-4.CNF

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

Peak Locate Range {in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

10/8/2014 10:23:10 AM

ARR-217-4
AAR-217-4
8 0z. Can
Grid Clearance

Soil

8 O0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/1/2014 10:00:00 AM
7/1/2014 10:00:56 AM

900.0 seconds
900.9 seconds

0.10 ¢
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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Thhkkhk bk hk ok khkd b hkhkhk ko bk bk bk ko hh bk hk ok ok hkhhkkhkhkhkkk Ak hkkkk ko hkhkkkhkkhkkkkkk ok kkhhk bk k&

Detector Name: REIA
Sample Title: ARR-217-4
Peak Analysis Performed on: 10/8/2014 10:23:10 AM
Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts
1 401- 432 422.93 7723 1.12 6.67E+002 120.01 6.11E+002
2 505~ 522 512.02 93.51 0.68 1.40E+002 62.26 2.65E+002
3 1136~ 1155 1146.50 209.41 0.90 1.64E+002 58:56 2.00E+002
4 1296- 1315 1306.95 238.72 1.06 1.93E+003 112.37 3.93E+002
5 1470- 1489 1480.21 270 .37 0:83 1.65E+002 44,01 9.69E+001
6 . 1511- 1529 1519.38 277:52 0.89 B8.96E+001 39. .22 9.14E+001
7 18635= 1651 1643.21 300.14 0.31 1.05E+002 41.57 1.11E+002
8 1787- 1807 1796.55 328.16 1.20 6.48E+001 45.68 1.31E+002
9 1840- 1862 1852.15 33831 1.13 3.87E+002 55:.. 37 1.06E+002
10 1919~ 1936 1926.55 351.90 0.95 6.01E+001 32,75 6.69E+001
11 2527= 2545 2535.65 463.17 0.97 1.05E+002 34.84 6.21E+001
12 2%87= 2811 2796.72 510.86 1.32 1.98E+002 46.71 9.02E+001
13 3180- 3268 3193.36 583. 35 1.21 6.15E+002 59.10 6.42E+001
14 3327- 3348 3337.19 609.59 0.23 4.13E+001 29.28 4.77E+001
15 3972~ 3996 3983.02 727.56 1.04 1.50E+002 34.03 3.67E+001
16 4217- 4240 4228.60 772.42 0.85 3.19E+001 23.28 2.71E+001
17 4342- 4365 4353.25 795.19 0.39 7.69E+001 24.69 1.91E+001
18 4701- 4726 4713.68 861.03 1.09 8.43E+001 26.41 2.27E+001
19 4975- 5007 499%90.71 911.64 1.57 4.39E+002 48.51 3.35E+001
20 5294- 5322 5307.92 969.58 0.64 2.59E+002 40.15 3.52E+001
21 7987- 8020 8003.92 1462.06 0.35 b5.42E+001 21.63 1.28E+001
M = First peak in a multiplet region
m = Other peak in a multiplet region
F =

Fitted singlet

Errors quoted at

1.960 sigma



Interference Corrected Activity Report

10/8/2014

10:23:11 AM Page

ek ok k ok ke hok ok ok ok ok ke sk ke sk sk sk ok ok R ok ke ke ke ok sk ke ok ok ok sk sk ok ok ok ok ke ke ke ok b ke ke ke ke ok ke sk sk ok ok otk sk sk sk sk ok sk ke ke sk sk ok ke ke k ok ok ok

% % k% ok

NUCLTIDE

IDENTIFICATTION

* ok k ok ok

REPORT

bhdkkhhkddhhkhhdrhkhkdhorhkhhhhbhrhhkhdhrhkhhkhkhkrhhhhhhkrrhkdhrrhkhkhhkhbrdrhhkhkrdkdrhdhrdhht

Sample Title:

AAR-217-4

Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

....................

IDENTIFIED NUCLIDES

..

..................

Nuclide Id Enerqgy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
BI-212 0. 8675 39.86 1.10Q
F27 s LT 11.80 1.35739E+001 3.15384E+000
785.42 2.00
1620.56 2. 5
BB~-212 0.636 74.81 9.60
77+ 11% 17.54 1.80859E+001 3.47957E+000
87.20 6.30
89.80 1.75
115.19 0.60
238.63%* 44 .60 2.37674E+001 2.35044E+000
300.09* 3.41 1.84538E+001 7.49835E+000
BI-214 0.446 609.31%* 46.30 8.25847E-001 5.88077E-001
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155:19 1.69
123811 5.94
1280.96 1.47
1.3771.%67 4.11
1385.31 0.78
1401.50 139
1407.98 2.48
1509.19 2.19
1661.28 1:15
1729.60 3.05
1764.49 15.80
1847.44 212
2118.54 1,21
AC-228 0.99¢6 338.32* 11.40 2.16543E+001 3.57507E+000
911.07%* 27.70 2.05706E+001 2.40854E+000
969.11~* 16.60 2.14590E+001 3.41739E+000
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance
Nuclide confidence index threshold = 0.
Errors quoted at

3.000

1.960 sigma

keV

30

3
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
BI-212 0.675 1.357390E+001 3.153840E+000
PB-212 0.636 2.1763%3E+001 1.885149E+000
BI-214 0.446 8.258471E-001 5.880774E-001
AC-228 0.996 2.104901E+001 1.724525E+000

i
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
= nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

E U N I DE NTIUF I ED P E A K 8§ *hkk kA kkkx*

Peak Locate Performed on: 10/8/2014 10:23:10 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
2 93.51 1.5590E-001 44 .37
3 209.41 1.8211E-001 35.73
5 270.37 1.8341E-001 26.66
6 277 .52 9.9520E=002 43.78
8 328.16 7.1944E-002 70.55
10 351.90 6.6811E~-002 54.47
1A 463.17 1.1659E-001 33.20
12 510.86 2.1973E-001 23.62
13 583.35 6.8316E-001 9.61
16 772.42 3.5424E-002 73.01
17 795.19 8.5486E-002 32.09
18 861.03 9.3666E-002 31.33
21 1462.06 6.0236E-002 3990

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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REPORT
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Ehkdkhhkkdbhkhkohkdhhhkhdhhhdhdhhhhbbhbhhbhbhbbhhhkbhhk b rhhhhhhhhhrbrkhhkhkdkkxKkkk*k

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz. Can
AAR-217-4

Energy Yield
{keV) (%)
39.86 1.10
RET L™ 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11* 17.50
8%.20 6 .30
89.80 L 7B
115.19 0.60
238.63* 44.60
300.09% 3.41
608.31~* 46.30
768.36 5.04
806.17 1:23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 B G4
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
172960 3.. 05
1764.49 15.80
1847.44 212
2118.54 Tw21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338 . B2 11.40
911.07* 27.70
969.11%* 16.60

Line MDA

(pCi/Gram)

WN WP WRPRUORFRPRODFROOOOOOOOOWUIRREREeRPWREROOFROURE-AIWOOITO WWW

.4144E+001
.8990E+000
.9421E+001
.0000E+000
.0304E+000
.0278E+000
.4744E+000
.4381E+001
.7942E+001
.5200E+000
.1276E+001
.4185E-001
.4913E+001
.0866E+001
.7122E+001
.8953E+000
.9500E+001
.2161E+001
.7684E+001
.9165E+001
.0160E+002
.3821E+001
.0826E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0662E+001
.7902E+000
.6132E+001
.8414E+001
.8286E+001
.2639E+000
.5023E+000
.4514E+001
.8855E+000
.1624E4+000
.6842E+000

Energy line found in the spectrum

> = MDA value not calculated

Nuclide MDA
(pCi/Gram)

3.90E+000

1.52E+000

9.42E-001

1.50E+000

2.16E+000

Nuclide identified during the nuclide identification

HWRWWREWWENFOEN R OPR QO

NMNNREFNRFEWRWROOOOOO

Activity

(pCi/Gram)

.6413E-001
.3574E+001
.4810E+000
.0000E+000
.7764E-001
.8086E+001
.5662E+000
.8670E+001
.9804E+001
.3767E+001
.8454E+001
.2585E-001
.5129E+001
.2853E+001
.6782E+001
.3550E-001
.3893E+000
.3323E+000
.2974E+001
.3731E+001
.2914E+002
.8985E+000
.4463E+001
.0000E+00O0
.0000E+000
.0000E+000
.0000E+000
.0000E+Q00
.0000E+000
.4827E+000
.3346E-001
.6288E+001
.1722E+001
.6694E+000
.8836E+000
.1667E+000
.5757E+001
.1654E+001
.0571E+001
.145%E+001
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@ = Half-life too short to be able to perform the decay correction



GRID 247



Solutient

Technologius, UT

Project Name : A L irion i Model: Yz NORTH
Work Order # G 21 Serial # /

Surveyor Name: [ Azt e /t/f’[u" Y4 i Probe: ')

Date: CfFof sy Serial # / /}\
Sarvey Type: [ & ) e e Calibration Due ///é j
. Comments:
GRID # Z 7 7 @ = Sample Location
.7 1 Minute Integrated Couat ) 1 Minute Integrated Counnt
Sl 27 | <

S/

) gy

3.4

2/

gy - 1 Minute Integrated Count 17? ¥ Minute Integrated Connt
. o
5 ph Qe —
p D

X

6.5

Y S s ‘

ot " e

*  All readings are presented in C.P.M

*  Each grid represents an 10 Meter x 10 Meter area.

*  Each Sub grid represents an 5 Meter x 5 Meter area.

Instrument BKG: Z 7’2 /




rR
ddedkkhbhkhhkhhAAhkhdAhrhhodhkhkdhrArrhrxd kA hhkrdhdhkdrhhrhkhrdhhddhkhbhbhbhkdbdrbhhbrhdhdhtdtdik

hiddkok & GAMMA SPECTRUM ANALY SIS R

R e L e e e L b i b b o e e S L b g S S S

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-247-1.CNF

Report Generated On : 10/8/2014 10:18:56 AM
Sample Location : AAR-247-1
Sample Identification : AAR-247-1
Sample Description 1 : 8 0z. Can

Sample Description 2 Grid Clearance 247-1
Sample Description 3
4

Sample Description

Sample Type ; Soil

Sample Geometry ¥ 8 Oz. Can

Peak Locate Threshold : 5.00

Peak Locate Range (in channels) : 40 - 8192

Peak Area Range (in channels) 2 40 - 8192

Identification Energy Tolerance : 3.000 keV

Sample Size : 2.003E+002 Grams

Sample Taken On : 6/30/2014 4:38:00 PM

Acguisition Started : 6/30/2014 4:38:55 PM

Live Time : 900.0 seconds

Real Time 2 900.4 seconds

Dead Time 2 0.04 %
Energy Calibration Used Done On : 6/4/2008
Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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Detector Name: RE1lA
Sample Title: AAR-247-1
Peak Analysis Performed on: 10/8/2014 10:18:56 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 7988- 8021 8004.63 1462.19 0.25 9.28E+001 22.82 8.22E+000

= First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

I

M
m
F

Errors quoted at 1.960 sigma
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LRk NUCLTIDE IDENTIFICATTION REPORT FE

hkkhkhkhkdhbrdhhhhhbhhkhhhbhbhbhbhbhbhkhbdbdrbbbbbhbhhbhhhhhkkokkkkhhk bbbk hkrkbbb bbbkl drr

Sample Title: ARR-247-1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

IDENTTETED: NUCLIDES csscamsmss s ssssnes

....................

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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Kk khkkhkhhdhhkhkhhkhrhrhhhkhhdhhkhhkhhkhhkhhhbhhkbrhhkkhhkhkkokkdkhhkbbkh bk kdkdkdhkdhhhddrik

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
? = nuclide is part of an undetermined solution

X = nuclide rejected by the interference analysis
@ nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

Kk ok ok ok ok ok ok kK k U N I D E N T I F I E D P E A K S * kK ok Kk k kkok ok
Peak Locate Performed on: 10/8/2014 10:18:56 AM
Peak Locate From Channel: 40
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty

1 1462.19 1.0309E-001 24.60

=
I

= First peak in a multiplet region
Other peak in a multiplet region
F = Fitted singlet

=}
It

Errors quoted at 1.960 sigma
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NUCLTITPDE

M DA

REPORT

kkk koK

hhkkhhhhhhhhdhhh kbbb hhhhd bbbk kb h ok dkhkkk kb ok h kb ok Ak ok kb sk ok kk ok ok sk k& ok h ok ok ko ok ok &k oh

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

e

Nuclide
Name

BI-212

EB-212

BI-214

pPB-214

AC-228

Energy Yield
(keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2, 78
21 5 B, 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238463 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
L1565 .18 N )
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385 .31 0.78
1401 .50 ] 8D
1407.98 2.48
1509.19 219
1661.28 1.15
1729.60 3.0
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

REIA
8 0z. Can
AAR-247-1

Line MDA

{(pCi/Gram)

NHENWNHFWREARPRPNOOOOOOHWUIHF WOWWWEN-ITOA-NTOOWERENRFRRFRORDNRE

.4542E+001
.8342E+000
.9870E+001
.0000E+000
.9377E+000
.1295E+000
.7986E+000
.0547E+001
.1945E+001
.3819E-001
.8261E+000
.9213E-001
.1156E+000
.4118E+001
.2186E+001
.0491E+000
.1820E+001
.4042E+000
.2783E+001
.1533E+001
. 9834E+001
.6187E+001
. 9986E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.9387E+000
.8472E+000
.7653E+000
.7920E+001
.9623E+000
.3551E+000
.5286E-001
.5797E+001
<25 13E+000
.5235E+000
.4060E+000

Nuclide MDA
(pCi/Gram)

2.83E+000

6.38E-001

6.92E-001

7.53E-001

1.52E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA wvalue not calculated

|
PaEPFRPRdORRPRPNRFR,P OO0

Activity

(pCi/Gram)

&.
1+

1

G

3

7.
6.
2.
..
3.

2
8
i
1.
2
2
1

1322E+000
5850E+000
.8523E+001
0000E+000
.5288E-001
.8167E~001
.6851E+000
.8836E+000
« 3495E4+000
.1808E-001
.1257E+001
3091E-002
7402E-001
8512E+001
3663E+001
6964E+000
.4261E+4001
.1421E-001
.5957E+001
O080E+001
.6655E+001
.3503E+001
.7925E+001

0.0000E+000

.0000E+000
.0000E+000
.0000E+000
.0000E+00OC
.0000E+00Q0
- BELTE-00L
.4420E+000
.8692E+000
.6792E+001
.0948E+000
.0183E-001
.0034E~002
.9396E+001
.0954E+000
.9796E-001
.2537E+000
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@ = Half-life too short to be able to perform the decay correction
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Jedkk k¥

GAMMA

SPECTRUM

* ok k * K

ANALYSTIS

R o e g g 0 S S 3

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-247-2.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10/8/2014 10:19:26 MM
AAR-247-2

ARAR-247-2

8 Oz. Can

Grid Clearance 247-2

Soil

8 O0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

4:18:00 PM
4:19:00 PM

6/30/2014
6/30/2014

900.0 seconds
900.3 seconds

0.04 %

6/4/2008
5/23/2008
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Fik kA Rk ikkkedk Rk k kiR R kR dedk Jeg dkidetkThede & ok FkTkik Rk k ® ke ki k Rk kakkikkkk ik kR ik ¥k

ok ko ke P EA K ANALYSTIS REPORT * dkdek
(—**********************************************************************s\-

Detector Name: REI1A
Sample Title: AAR~-247-2
Peak Analysis Performed on: 10/8/2014 10:19:27 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts
1 1296- 1315 1306.73 238 .68 0.87 3.91E+002 50.95 8.15E+001
2 1843~ 1861 1853.16 338.50 0.61 7.09E+001 26.49 3.31E+001
3 3183~ 3205 23193.90 583.41 0.87 1.21E+002 28.93 2.51E+001
4 3971- 3994 3982.69 727 .50 0.72 4.40E+001 18.80 1.20E+001
5 4978- 5004 4991.13 911.71L 0.69 8.24E+001 25.43 1.96E+001
6 7989- 8022 8005.46 1462.34 0.40 8.46E+001 20.42 4.39E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

o

M
m
E

Errors quoted at 1.960 sigma
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kxkFhkhkkhFdrhhdhdhhohkhkhhdhhhhdhhdhhhrhbhrhhhbhhhhhhhhhkhhhdh bbb dbdbhbrrrrrrrhbhbkhkhkrbrhkkdkkkx

kY NUCLTIDE IDENTIFICATTION REPORT wkokidek

Fokkokkkkkkokokkkhkkxhkhhhhkkhkhhhhdhhkhhhdhhhhhkhkrhkhkkkkdkokkk ok ok ok ok dkok ok ok ok ok ok ok ok & ok ok ok

Sample Title: BAR-247-2
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES o e e e ) B

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
BI-212 0.675 39.86 1.10
727.17* 11.80 3.97456E+000 1.71112E+000
785.42 2.00
1620.56 2.75
AC-228 0.567 338.32%* 11.40 3.96824E+000 1.51892E+000
911.07* 27.:70 3.86438E+000 1.20218E+000
969.11 16.60

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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LR R R e o R o R o o R R R R

INTERPFERENCE CORRECTETD REPORT Tkddd

LR e O R b S T S e o S

* %k %k Kk

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
BI-212 0.675 3.974562E+000 1.711123E+000
AC-228 0.567 3.904380E+000 9.426532E-001

?
X
e

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

*kok ok kok ok ok ok k ok U N I D E NTIFTITZETD PEAKS * ke ok k ok ok ok ok ok ok

Peak
No.

M8 R

o W=

Peak Locate Performed on: 10/8/2014 10:19:27 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Energy Peak Size in Peak CPS
(keV) Counts per Second % Uncertainty
238.68 4,.3496E-001 13.02
583 .41 1.3433E-001 23.93
1462.34 9.4011E-002 24.13

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

Errors quoted at 1.960 sigma
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Khkkhhhhhhhhhhkhhokhhhhhhhhhhhbdkdhhkkk kb bk sk kk ok ok ok kb kkkkhhkhkh kbbb d kb khkhkkhhhkkkkk*

, ok ok k&

NUCLTITPDE

M DA

REPORT

ok ok kok

B e e e i L L L L R F D B T B A MV CR I

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VvV VVVYV

Vo o® +

Nuclide
Name

BL-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 0Oz. Can
ARR-247-2

Energy Yield
(keV) (%
39.86 1.10
127.17* 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 B el
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385 . gik 0.78
1401.50 1,39
1407.98 2.48
1509.19 2:,19
1661.28 L.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.« 33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
29521 19.20
351.92 37.20
785.91 1.10
38 8w 32 11.40
911 07* 27.70
969.11 16.60

Line MDA

(pCi/Gram)

BERENDBRORFRFONOWEOOOOOCOOOCNWOAHARHWRWWHFWOORRFRERPLEERENWONN -

.7929E+001
.3045E+000
.3517E+001
.0000E+000
.2T749E+000
.0042E+000
.9090E+000
.6893E+001
.1025E+001
.4485E+000
.0371E+001
.6594E-001
.2809E+000
.3676E+001
.2679E+001
.8425E+000
.3179E+001
.0830E+001
.7982E4+001
.2465E+001
.3666E+001
. 9523E+001
.1904E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.9666E+000
.2779E+000
.3585E+000
.8702E+001
.5862E+000
.7917E+000
.4716E-001
.2780E+001
.0996E+000
.5580E+000
.1763E+000

Nuclide MDA
(pCi/Gram)

2.30E+000

1.45E+000

9.66E-001

9.47E-001

1.56E+000

Nuclide identified during the nuclide identification
Fnergy line found in the spectrum
MDA wvalue not calculated

Activity

(pCi/Gram)

—5.

3
.
0
=5
2
-4
~2
-2
B
7

6091E+000
.9746E+000
.2725E+001
.0000E+000
.7519E+000
.6156E+000
.9941E+000
.7900E+001
. T1235E+001
.7533E+000
.4454E+000
.3368E-001
.1732E+000
.9801E+001
.8285E+000
.9192E-002
.3101E+000
.0671E+001
.4437E+000
.4351E+000
.1911E+001
. B2V LEAQUL
.9812E+000
.0000E+000

C.0000E+000

.0000E+000
.0000E+000
.0000E+000
.0000E+QQ0
.7233E+000
.2778E+000

8.5035E+000

.7403E+001
.8476E-001
.6272E-002
.1901E-001
.6293E+001
.9682E+000
.8644E+000
.9198E+000
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@ = Half-life too short to be able to perform the decay correction
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* kKKK

GAMMA

SPECTRUM

hhkhkkk

ANALYSTIS

dhhkkkhkhkkhkdhhhhhkhkhbdhhkhkhhhbhrhkhkhdhhhohrbhbdhhbhbhhbhbddrhkdhhrhdhbhkdhrrodhrdhhbhbdhhkhkdhdrhkdhhkdhhhrddxhix

"ename: C:\My Documents\AAR\ARR\Grid Samples\AAR-247-3.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10/8/2014 10:20:04 AM
ARR-247-3

AAR-247-3

8 0Oz. Can

Grid Clearance 247-3

Soil
8 O0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

6/30/2014
6/30/2014

4:56:00 PM
4:57:34 PM

900.0 seconds
900.4 seconds

0.04 %

6/4/2008
5/23/2008



Peak Analysis Report 10/8/2014 10:20:04 AM Page 2

hhkhkdhkhhhhhrhkrhkhhhrbhdkhrhrhrhkhkhkhbrbrhhhrhhrhkhhkhhhhhdhhkhhbdhbbrhhbdrhkhkrrhkhkxhhhkhrxkxk

e PEAK ANALYSTIS REPORT R

chkkkkkhkkkhkhohkkhkkhh kb rhdrhkdhhhdhkkhkhhhdhhkhhhkhhhkhkdhhhdhdhkdhkdhdddhkdhdkhkokkdhkrkkkk

Detector Name: REI1A
Sample Title: ARR-247-3
Peak Analysis Performed on: 10/8/2014 10:20:04 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROTI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 7988- 8021 8004.23 1462.12 0.97 B8.50E+001 18 .07 0.00E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

I

M
m
F

Errors quoted at 1.960 sigma
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ek NUCLTITDE IDENTIFICATTION REPORT FERS

IR R R e e i R

Sample Title: ARAR-247-3
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES 56161 81 1 B B G G B cesine 35 50 50 0 51 b

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) {(pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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LR R e S O

Lha INTERPFERENCE CORRECTED REPORT Feeslkie

Thkodkkckkkkhkkkhkk Ak k kA hhkhhkohkhkokkkhkkokkkkokkkokkkkokdkokdkokkksk ok ok ks hkk ok kb ke okook ok ok ok ok ok

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
? = nuclide is part of an undetermined solution

X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* ok kk ok ok k ok kx U N I D E N T T I E D P E A K S * ok ok ok ok kok ok ok ok

Peak Locate Performed on: 10/8/2014 10:20:04 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1462.12 9.4444E-002 21.26

First peak in a multiplet region
= Other peak in a multiplet region
Fitted singlet

M8 =
Il

Il

Errors quoted at 1.960 sigma
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*ikx * %k

NUCLTITPDE

MDA

REPORT
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Fhhdhkhhkhkhkkrhk kA ko h ok ok d Ak r ok ko hh ko hk kb hhkk ko ko kh ks k sk k sk kkhk bk ko ok & & ok ko ok ok ko ok & o & &

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

AV

I

Nuclide
Name

BI=212

BEB-212

BI-214

PB-214

AC-228

RE1A
8 Oz. Can
AAR-247-3

Energy Yield
(keV) (%
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2:75
74.81 9.60
7711 17.50
87.20 6.30
89.80 1,75
115.19 0.60
238.63 44.60
300.09 34l
609.31 46.30
768.36 5.04
806.17 1..23
934.06 3.2
1120:29 15.10
1.155:19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1,39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2:12
2118.54 121
74.81 6.33
T77:11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295 .21 19.20
351.92 8720
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

Line MDA

(pCi/Gram)

NFEFNWNRPRPE_EPRPOPWOOOOOOFWORNENWRHRFNNINNOOWRWERRPRONDWE

.4328E+001
.0627E+000
.0060E+001
.000CE+000
. 9815E+000
.1953E+000
.2071E+000
.1528E+001
. 1722E+001
.8749E-001
.8261E+000
.9862E-001
.3555E+000
.7839E+001
.4186E+001
.2168E+000
.6032E+001
.0345E+001
. 9802E+001
.1286E+001
.2418E+001
.3247E+001
.8730E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0051E+000
.9549E+000
.4607E+000
.9586E+001
.2325E+000
.3551E+000
.1914E-001
.6146E+001
.2351E+000
.4890E+000
.8115E+000

Nuclide MDA
(pCi/Gram)

3.06E+000

6.87E-001

7.99E-001

7.19E-001

1.49E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Activity

(pCi/Gram)

6
1
-4

0.

=5
6

~8.

-4

=il
6.

ORPRORRPROODOOOUIN

|
N

=1
—i3
9

.0484E+000
.6028E+000
.2649E+000
0000E+000
.3221E-001
.6224E-001
9648E-001
.7648E+000
3489E+001
4656E-001
.6486E+000
-.9131E-001
.3770E+000
.1632E+001
.3710E+001
.0102E+000
.4062E+000
.8998E+000
.5734E+000
.5999E+000

4.1350E+001

.7480E+001
.5749E-001
.0000E+000
.0000E+000
.0000E+000
.0000E+C0O0
.0000E+000
.0000E+000
.2621E+000
.0831E+000
.5264E+000
.0956E+000
.7552E+000C
.6328E+000
.4172E-002
.2306E+001
5307E-002
3087E-001
8272E-001
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@ = Half-life too short to be able to perform the decay correction
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GAMMA

SPECTRUM

* ok hk Ak

ANALYSIS

hhkkhhkkhkhkhkhkhrhkhkhkhhkkhhhkhhhbhkhhhbhbrdhbrbbhhbhkhkhhhhdhbhhhhkkhkhkbbhbhbhbhbrdrxrrrrrrhbrrrrhrk

"ename: C:\My Documents\AAR\AAR\Grid Samples\ARR-247-4.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acguisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10/8/2014 10:20:23 AM
AAR-247-4

AAR-247-4

8 Oz. Can

Grid Clearance 247-4

Soil
8 0Oz. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

5:18:00 PM
5:19:32 PM

6/30/2014
6/30/2014

900.0 seconds
900.4 seconds

0.05 %

6/4/2008
5/23/2008
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Tk kk ek k ok kokhkhkhhk kAR kkhkhkkdhokkhh A bk hkhhkhkhkk ok kkkkkhhhhkd ok ok kb kkkhkkkokk ok ok k b ok ok ok ok * kA

Detector Name: RE1A

Sample Title: AAR-247-4
Peak Analysis Performed on: 10/8/2014 10:20:23 AM
Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts
1 1298~ 1315 1306.44 238.63 0.78 1.15E+002 32:17 4.61E+001
2 3182— 3203 3192.69 583.19 0.39 5.47E+001 18.20 8.32E+000
3 4978- 5003 4990.22 911.55 0.37 4.10E+001 12.55 0.00E+000
4 7988- 8021 8004.71 1462.21 0.69 7.98E+001 2w T, 8.22E+000

First peak in a multiplet region
Other peak in a nmultiplet region
Fitted singlet

o

M
m
F

Errors quoted at 1.960 sigma
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ik NUCLTIDE IDENTIFICATTION REPORT ikES

Fhh kA bk bk A d A A r A A r b b ddr bk bk bk hk bk hkh bk bk hkhk ko hkh bk hkh kb bk bk dr bk kb bk Ak bbb d bk A r At At

Sample Title: AAR-247-4
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES PLELID [55.85 @1 1 v o o wonn 107 v s ¥ )
Nuclide Id Enerqgy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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wR I EE INTERFERENCE CORRECTETPD REPORT Atk &
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

i

Errors quoted at 1.960 sigma

*hk kK Kkkkh kK U N I DENT I F I ED P E A K S * ok k ko k ok ok kK

Peak Locate Performed on: 10/8/2014 10:20:23 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.63 1.2767E-001 27.99
2 583..19 6.0754E-002 33.29
3 911.55 4 .5556E-002 30.61
4 1462.21 8.8649E-002 2721
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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* ok ok koK

NUCLTITPDE

MDA

REPORT

* ok ok ok ok

—******************************4<>\~~k************************************J«*

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVYVYVV

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

Energy Yield
(keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
T7 ol 17.50
87.20 6.30
89.80 L:%5
115.19 0.60
238.63 44 .60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377567 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1508:19 219
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
388,32 11.40
918,07 27.70
969.11 16.60

RE1A
8 Oz. Can
BAR-247-4

Line MDA

(pCi/Gram)

NENWOROINUONWOOOOOORRWUIONONWRW-IIJOWRWRENO R WK

.4960E+001
.1551E+000
.8062E+001
.0000E+000
.5560E+000
.3912E+000
.2270E+000
.2493E+001
.2606E+001
.2247E-001
.6870E+000
.9278E-001
.7376E+000
.5491E+001
.2995E+001
.1342E+000
.6032E+001
.8346E+000
.6440E+001
.9484E+000
L4244E+001
.3247E+001
.9986E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.8764E+000
.2753E+000
.4947E+000
.1226E+001
.4436E+000
.4505E+000
.2020E-001
.3992E+001
.7560E+000
.9518E+000
.9785E+000

Nuclide MDA
(pCi/Gram)

3.16E+000

9.22E-001

7.93E-001

8.20E-001

1.95E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

HFNORSRFRFOW-INOOODODOOO O

Activity

(pCi/Gram)

1.
5.
2 .
0.
3.

4.

7905E+000
4931E-001
6486E+001
0000E+000
3554E-001
.6383E-001
1119E-001
.3618E-001
.6717E+001
.9229E+000
.4142E+000
.5718E-001
.7634E+000
.8628E+001
.0144E+001
.6262E-002
.0428E+001
.2814E+000
.9845E+001
.1999E+000
.9640E+000
.5577E+001
.4055E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+0QC0
.0000E+0Q0C
.0000E+000
.0888E-001
.6794E-001
.0013E-001
.1098E-001
.1849E+000
.2529E+000
.3849E-001
.4002E+001
- 2915E-00L
.5481E+000
.4831E+000
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@ = Half-life too short to be able to perform the decay correction



GRID 265



Solutient

Technotogies, LLE

GRID # Zéjf

e =Sample Locatics

Project Name = AAL [ Vinia Model: W /P NORTH
Work Order # 2014 2Z( Serial # 7
Surveyor Name: ﬁ A f é"/_ 55'17 .,l" Probe: ‘
Date: Z-f 1% 7 Serial # /.
Survey Tvpe: A= M}‘V’/‘ Calibration Due W/ A
i Comments:

/ 1 Minute Integrated Ceunt

/ . 1 Minste Integrated Count

_ 29

X

1 Minote Integrated Cocaot

e
b
XN

N %

1 Minate Integrated Count

*

*

All readings are presented in C.P.M

Each grid represents an 10 Meter x 10 Meter area.

*  Each Sub grid represents an 5 Meter x 5 Meter area.

Instrument BKG:




Aehdekk ek kd kb hkkhk bk bbb bk bbb hh bbb bbb bbbhbhkbhbhhhbdhhbhbhkhbdbhkhkhkdkhkhdbhhdhhhhkhhdkrhhkh

GAMMA SPECTRUM ANALYSTIS hikodrdd

dhrkrhkdkrhkhkhkhkdkhkhkhkhkhkhkhhhkhhhrdhkhkhkhkhkhkkhkrddhhhkhhhkhhhhkhkhkhhhhhkhhhrhhkrhkhkhhkhhkkhktk

kKxkKkK

sname: C:\My Documents\AAR\AAR\Grid Samples\AAR-265-01.CNF

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

10/8/2014 10:14:24 MM

ABR-265-01
AAR-265-01
8 O0z. Can
Grid Clearance

Soil

8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/15/2014 10:01:00 AM
7/15/2014 10:01:55 AM

900.0 seconds
500.6 seconds

0.07 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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kv ko ke kok ko Tk ok ke ke ke sk ok ok vk vk sk sk sk ke sk sk ok sk sk ok ok sk ok sk sk sk ke sk sk ok sk ok sk ke ok ke ke sk ke ke kR ke sk b sk ke ke sk sk ke sk sk ke sk sk ke S ke b ok ke ok

X s e PEAK ANALYSTS REPORT ek

R R S R R R T R R R R I R R I e B R R T S T S R e S O I S I I S I I SO S R o T S

Detector Name: RE1A

Sample Title: AAR-265-01
Peak Analysis Performed on: 10/8/2014 10:14:24 AM
Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 1299- 1315 1307.51 238.82 0.38 4.90E+001 21.66 2.20E+001
2 7988~ 8021 8004.07 1462.09 0.29 9.80E+001 19.40 0.00E+000

M = First peak in a multiplet region
m = Other peak in a multiplet region
F Fitted singlet

i

Errors quoted at 1.960 sigma
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dhkkkhkhbhhh bbb hrdhhbdhhrhhbdbrhdhbrohkh bbb ddhhhdrrdhhhkhkdhrbdh b dhdhhorkdrrdrhbddhbhhhhkhdkhik

IDENTIFICATTION REPBORT Sk akakik

R ED NUCLIDE
R T o i e U e i e L L e L L R e o L b T L S b S S B i S S g IR b b S S 3

Sample Title: AAR-265-01
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES S5 UL PEEEER LS L ONEE
Yield Activity Activity
(%) (pCi/Gram) Uncertainty

°©

Nuclide Id Energy
Name Confidence (keV)

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 3.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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hkkhhkdhkhkkhkhkh bbbk rrbhbbhbdhbhhk bk bk dhdhhkddd bbb kbbb hkhkhhhhhhdhhhhhhkhhhdhhdhkdhkkxxh

HAR K INTERTFERENCE CORRECTETD REPORT L g

B e R R R O 1

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

2
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

I

Errors quoted at 1.960 sigma

k ok ko ok ok ok ok ok ok UNIDENTTIU FTIUETD PEAIKS Kok ok Kk ok ok ok ok ok ok

Peak Locate Performed on: 10/8/2014 10:14:24 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.82 5.4491E-002 44 .17
2 1462.09 1.0889E-001 19.80

Il

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

M
m
F

Errors quoted at 1.960 sigma
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* ok ok k ok

Detector Name:

NUCLTIDE

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVYVYVYV

*

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz. Can
AAR-265-01

Energy Yield
(keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 1750
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15,10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4,11
1385 ,31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1:.13
1729.60 3.05
1764.49 15.80
1847.44 212
2118.54 L.21
74.81 6.33
77.11 1070
87.20 3.70
89.80 103
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

MDA

REPORT

Line MDA

(pCi/Gram)

NEFEFNW-IFRWREEFRPNOOOCOOORWOAHWODWWEN-I-I~-TOONRFRNNRPR PO

.0835E+001
.6210E+000
.9678E+001
.0000E+000
.8622E+000
.0910E+000
.6800E+000
.0225E+001
.7885E+001
.6977E-001
.2526E+000
.5054E-001
.8115E+000
.8963E+001
.2838E+001
.3755E+000
.0758E+001
.2197E+000
.7007E+001
.2240E+001
.4887E+001
.4752E+001
.9577E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.8242E+000
.7844E+000
.5633E+000
.7373E+001
.9933E+000
.2959E+000
.0818E-001
.5797E+001
.0654E+000
.5235E+000
.7533E+000

Nuclide MDA
(pCi/Gram)

2.62E+000

6.70E-001

7.51E-001

7.09E-001

1.52E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

* ok ok Kk,
B e e e e T T T e e I e e S e

Activity
(pCi/Gram)

3.
5.
L.
0.
-4.
-1
=L.
-8
~Z

|
0oy W

1

OO OO OOOF WHEWR DN W&

—6 .
-2
-2.
—.
5
2
3.
2.
-h.
¥.
-3«

2243E+000
0228E-001
0662E+001
0000E+000
2891E-001
4921E-002
5820E+000

.3523E+000

6283E+001

.8769E-001
.4918E-001
.8033E-001
.0851E+001
.8867E+000
.9236E-001
.2019E+000
.6314E+000
.8689E+000
.9900E+001
.0599E+000
.7229E+001
.4436E-001
.7111E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000

5049E-001

.4403E-002

6936E+000
4191E+001
3089E+000
1967E-001
9818E-001
5257E+000
7533E-002
9221E+000
3686E~001
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@ = Half-life too short to be able to perform the decay correction



ok khk A dk sk kb hk b bk d b bk h bbb bbb h bbb d bbb A A rb kbbb b h bbb h A b d o d bbb d ko dhkhkkkd ko khk

* ok k k%

GAMMA

SPECTRUM

* % % % x

ANALYSTIS

dhkhkhkkhkhkrkhhkhkhdhhhhkhdhdhhhdrhrhkhhrbhrhrhhkhkhkrbhkhkdhhkhddbdhhkdrrhbhrdkhkdhhhkrrhhdhhhkhhhhhx

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-265-02.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description 2
Sample Description 3
Sample Description 4
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10/8/2014 10:15:00 AM
AAR-265-02

ARAR-265-02

8 0Oz. Can

Grid Clearance

Monizite Sand
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

9:43:00 AM
9:44:15 AM

7/15/2014
7/15/2014

900.0 seconds
900.6 seconds

0.07

o°

6/4/2008
5/23/2008
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Page

Fhkkhkhkhhkhkhhkdhhrhhhkhh bbbk hhr bbb rh bbbk bk bk dkh bk rh bk hk sk hkk bk khkhkhkhhkhkhhkrhkxkhkhkhktKk*

REPORT

i s Y N S A S P S R A

* ok ok kK P

Detector Name:

Sample Title:

Peak Analysis Performed on:

E A K

RE1A

AAR-265-02

ANALYSTIS

10/8/2014

Peak Analysis From Channel:
Peak Analysis To Channel:

Peak ROI ROI
No. start end
1 1298- 1314
2 B183= 3204
3 4978- 5003
4 7988- 8021

First peak in
Other peak in

M
m
F Fitted singlet

(I

Errors quoted at

Peak
centroid

1307.36
3183.30
4990.74
8004 .64

a multiplet region
a multiplet region

Energy
(keV)

238.79
583 .30
911.064
1462.19

1.960 sigma

FWHM
(keV)

Lol B
0.23
0.30
0.69

10215:00
40
8192

Net Peak Net Area

Area

1.63E+002
3.85E+001
3.71E+001
8.49E+001

AM

Uncert.

30.64
19.67
21.21
20.18

* ok kk ok

Continuum
Counts

2.57E+001
1.65E+001
1.89E+001
4.10E+000
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hhhkhkkrhhkrhkhkhhhkhhd bbb hordkrkdhkhdhbbdhkbbhb bbbk dhhhhbhbhdddhkhkdddhdkxkk

ddvdegns NUCLTITDE IDENTIFICATTION REPORT RPREE

Fhhkhkhhhkrhhdkhkhdrbh bk drh b dbrdb b bbb bbb bbb bbbk h bk bbb bbbk dd sk dk bk kb sk kkkdkhkkdkx

Sample Title: AAR-265-02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES FEFARNEE IR IRRRSEE e

Nuclide Id Energy Yield Dctivity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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dkedededekdededok k kkdkidkdkkddkhkhdkdk k kkrhkhkkkkkkkhkdhkkkkkhkdkkikhbkkhkhkkhhkdhhkkhhdhhdhkkhdidkkdt

S INTERFERENCE CORRECTETD REPORT FEmek

khhhkkhhkhkhhkdhhhkhhkhhbhkhhbhhrdhrdhhkhkhrhkhhkdhdrrxdhhhkhdrrkhkhhdhhhddhkdhhhkhkdhkddhohdd T rxxkx*k

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

2
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

I

Errors quoted at 1.960 sigma

F* ok ko ok ok khk ok UNIDENTTIU FTIUZETD PEAKS K ko ok ok ok ok ko

Peak Locate Performed on: 10/8/2014 10:15:00 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Enerqgy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.79 1.8143E-001 18.76
2 583.30 4.2778E-002 51.08
3 911.64 4.1200E-002 57.19
4 1462.19 9.4332E-002 2811

First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

Il

=R
Il

Errors quoted at 1.960 sigma
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* ok ok ok ok

NUCLTITDE

MDA

REPORT

* Kk ok ok ok

ook ks ok ok bk ok ok ok ke ko ok ok ok ok ko ok sk ok ke ke ke ok ok ok ok ke ok ok ke sk ok ke ok ok sk sk ok sk ok ok b sk ok ke sk ok S ok ok Sk ok ok ok ok ok sk ok ke ok ke sk ok ok

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2X\CAMFILES\Copy of Stdlib.nlb

VVVYVVYV

Vo*

Nuclide
Name

BI-212

BEB~212

BI-214

PB-214

AC-228

RE1A
8 0Oz. Can
AAR~-265-02

Energy Yield
(keV) (%
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 1750
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 321
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 212
2118.54 121
74.81 6.33
T7 k1 10.70
87.20 320
89.80 1.03
241.98 7.49
295.21 19.20
351 90 3720
785.91 1«10
338.32 11.40
911.07 27.70
969.11 16.60

Line MDA

(pCi/Gram)

WRNNORPUNUUINWOOOOOONWOHAFRWOUONWRWNIO~-JOWRWERENORNR

.5953E+001
.9015E+000
.5287E+001
.0000E+000
.5116E+000
.4211E+000
.4571E+000
.3010E+001
«5115E+00L
.9485E-001
.6870E+000
.0196E-001
.71376E+000
.3676E+001
.2517E+001
.2573E+000
.9654E+001
.4042E+000
.7007E+001
.1774E+001
L2418E+001
.7561E+001
.0386E+001
.0000E+00GO
.0000E+000
.0000E+0Q0
.0000E+000
.0000E+000
.0000E+000
.8090E+000
.3242E+000
.8864E+000
.2105E+001
.8414E+000
.3957E+000
.4554E-001
.7342E+001
.6086E+000
.1730E+000
.1104E+000

Nuclide MDA
(pCi/Gram)

2.90E+000

9.95E-001

9.02E-001

8.46E-001

2.17E+000

= Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

NWHEOAERERFEFFRPWNDNOWOOOOO O WW

Activity

(pCi/Gram)

2

1.
7.
Qs
2
3.
1.
1.
9.

2

3.

.1267E+000
4301E+000
7348E+000
0000E+000
0845E-001
8455E-001
5273E+000
8153E+001
4981E+000
.2470E+000
6198E+000
.0702E-001
.6158E+000
.6327E+000
.9062E+000
.2372E+000
.7995E+001
.1547E+001
.8355E+001
.6254E+000
.1234E+001
.6158E+001
.0289E+000
.0000E+000
.0000E+000
.0000E+0Q00
.0000E+000
.0000E+000
.0000E+000
.1614E-001
.2894E-001
.6005E+000
.0842E+001
.3307E+001
.9825E+000
.3771E-001
.8614E+001
.0076E+000
.3878E+000
.0101E+000



Nuclide MDA Report 10/8/2014 10:15:00 AM Page 6

@ = Half-life too short to be able to perform the decay correction
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ok ok ke

GAMMA

S PECTRUM

ANALY

* ok k k%

SIS

khkkhkdrhbdrrdhohkhkhhhhkhkkhhbrrhhhhhrhkhbhbhrbhkhhkdohhhhhdhbhbhbhbhbdbrrrhhhrhkhhhhkddhhhdddk

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-265-03.CNF

Report Generated On
Location
Identification
Description
Description
Description
Description
Type
Geometry

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

W N

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

10/8/2014

AAR-265-03
AAR-265-03
8 0Oz. Can
Grid Clearance

Soil
8 Oz. Can
5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/18/2014
7/18/2014

3:23:00
324825

900.0 seconds
900.6 seconds

0.07 %

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10:15:41 AM

PM
PM

6/4/2008
5/23/2008
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dhkkhkhhhkkhkdddhkhkhkhkhbhkhkrhkdhbhkhohkhrhkhhbhhhdhbhhhdhhhhrhhhkhkdhhbhkhbrhkhkhrhkhbhhhhkhhhhhdhhdhhhkk

L PEAK ANALYSTIS REPORT Eokdedeck

L R R I R R S o i e e e e i o L S i S S S S S 0 S S S

Detector Name: REIA
Sample Title: ARR-265-03
Peak Analysis Performed on: 10/8/2014 10:15:41 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Enerqgy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1295~ 1314 1305.44 238.44
3180~ 3201 3130.25 582.74
4972- 4997 4984.97 910.59
7980- 8013 7996.33 1460.68

.07 2.22E+002 40.90 6.13E+001
.94 9.85E+001 21.40 5.50E+000
5.30E+001 20.48 1.30E+001
.32 8.3C0E+001 19.98 4.02E+000

S W N
OO0 K
=N
o1

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

=8 R
([

Errors quoted at 1.960 sigma



Interference Corrected Activity Report 10/8/2014 10:15:42 AM Page

hhkkhkhkhkdhhdhk bk hkhkhrhohrhhhrhbbhhkhddhhhhdhdhkdrhhhkhhbrdrhhhhkhhhdhkdrhhdhhdhhkdhdhdhddkx

% Jedeabor NUCLTITPDE IDENTIFICATTION REPORT I

B e e e R g S g g e

Sample Title: AAR-265-03
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES w1 5 s A B 2 3 F & HEEE 8 S

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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hhkhkhkhkhkhh Ak hkhkkhhkhdrdhrhohkhbrhhb b hkhkhkrrrrkrrorkhkhhkkhhhkhk kb hkkhkxdrrrbhrhhkhhkkrkhkxrkrkkhkkk

TEREA INTERPFERENTCE CORRECTETD REPORT R R AP
P R R R R R R R R R R R R R e R R

Nuclide Wt mean Wt mean
Nuclide 1d Activity Activity
Name Confidence (pCi/Gram) Uncertainty

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

o n

Errors quoted at 1.960 sigma

ok ok ok ok ok ok ok ok Kk UNTITD ENTTIU FTIZETD P E A K s *hkkhkkhhkkkkh

Peak Locate Performed on: 10/8/2014 10:15:41 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.44 2.4633E-001 18.45
2 582.74 1.0944E-001 21.73
3 910.59 5.8847E-002 38.67
4 1460.68 9.2203E-002 24.02
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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R e T R

* ok ok ok ok

N UCLTITDE

M

D A

REPORT

* Kk kK

Thkkk ok kkokokhkkkkkkkdkkkhkkkkhkhkhkkk ko kkkkk ko khkkk ok kkkhkkhhhkkkkk ok k ok ok kkokk k& &

Detector Name:
Sample Geometry:
Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

REIA
8 Oz. Can
AAR-265-03

Energy Yield
(keV) (%
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.75
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
11549 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 15.10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385,.31 0.78
1401.50 1:39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.:12
2118.54 1.21
74.81 6:38
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338.32 11.40
911.07 27:79
8969.11 16.60

Line MDA

(pCi/Gram)

WNNWOFON-INEREOOCOOOORFRF WA WONWRER W-1I0OR, &SRR BRFRNOR WK

.3434E+001
.5257E+000
.9287E+001
.0000E+000
.7568E+000
.5828E+000
.1125E+000
.5111E+001
.0162E+001
.1402E+000
.3580E+000
.5468E-001
.7376E+000
.1750E+001
.2679E+001
.5264E+000
.8503E+001
.0667E+000
.0425E+001
.2903E+001
.4887E+001
.4752E+001
.8730E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+00C0C
.0000E+000
.1809E+000
.5887E+000
.0023E+000
.5673E+001
.7441E+000
.5683E+000
.5382E-001
.3992E+001
.9927E+000
.2303E+000
.5865E+000

Nuclide MDA
(pCi/Gram)

3.53E+4000

1.14E+000

8.55E-001

8.54E-001

2.23E+000

= Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Activity

(pCi/Gram)

.0240E+000
.7967E+000
.5250E+000
.0000E+000
.4435E+000
.5523E-001
.4620E+000
.8358E+000
.5185E+000
.0328E+000
.9590E+000
.5198E-001
.3884E+000
.5994E+001
.9666E+000
.6787E+000
.5949E+001
.5172E+000
.8295E+001
.7511E+000
.1071E+001
.0373E+001
.5481E+001
.0000E+0Q00
.0000E+0Q00
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.7058E+000
.2352E+000
.4893E+000
.1191E+000
.3426E+000
.7087E-002
.3838E-001
.0443E+001
.1389E+00C0
.6317E+000
.1354E+000
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@ = Half-life too short to be able to perform the decay correction



hkkhkhkkdkhkhkkrhkkhkhkhhkhrhkhkrhkrrhkkkhhkhkhhbhbhbhbhrhkhhhkhkhrhkhkhkhhhhkhkhddhhkxhkkhkkhhkkhkkhkki

*k kK%

GAMMA

SPECTRUM

* ddek ke

ANALYSTIS

kA A h A hArhr b hhhhxhkhdrhhhhhkhhhkhkhkdroxhkhkdkhkrrhkhrhhdhhrdrrhkhkhkhkhrhrhkrrrrhkhrhkhrkrbhkhhhhhhk

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-265-04.30.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

W N

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Tdentification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10/8/2014 10:16:22 AM
AAR-265-04

AAR-265-04

8 0z. Can

GRID CLEARANCE

SOIL
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

4:17:00 PM
4:17:51 PM

7/29/2014
7/29/2014

1800.0 seconds
1801.4 seconds

0.08

e

6/4/2008
5/23/2008
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Fhhkhkhkhhkhkhkhkrrrrhkhddhdhrkhkhkrhrkrbrrhbhhbhhkhrdrrrrdrhdbdhddhhbdhddbrrhkhkhbhrhhbrhkhkdhhrkdhbhhhk

%k Bk PEAK

ANALYSTIS REPORT * Kk ko

B i e R e e e e e L o e b b o b R b b b S R i S S S S A

Detector Name: REILA
Sample Title: AAR-265-04
Peak Analysis Performed on: 10/8/2014 10:16:22 AM
Peak Analysis From Channel: 40
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) {keV) Area Uncert. Counts
1 1294- 1316 1306.66 238.67 0.86 4.98E+002 63.71 1.46E+002
2 1844- 1862 1851.97 338.28 0.65 7.61E+001 33.55 6.39E+001
3 2787~ 2806 2796.79 510.87 1.22 1.04E+002 30.00 3.73E+001
4 3181- 3206 3192.88 583.22 1.21 1.43E+002 36.52 4.66E+001
5 3969— 3992 3980.90 727 .17 0.31 4.79E+001 21.74 1.81E+001
6 4977- 5003 4990.81 911.65 1.18 1.12E+002 26.78 1.70E+001
7 5294- 5321 5307.96 969,59 0.94 6.89E+001 23.70 1.71E+001
8 7987- 8020 8003.79 1462.04 1.09 1.81E+002 27.86 4.12E+000
M = First peak in a multiplet region
m = Other peak in a multiplet region
F =

Fitted singlet

Errors quoted at

1.960 sigma
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hokkkhkhkhkhhhhhhhdhhhkhkhkhhkhbhdbhbhbhbhohkhkhbrbhhdbrohkhbhhbrbhhhhkkkhkhbbk bbbk hbhrrrbdhhktkhxk

Kok NUCLTIDE IDENTIFICATTION REPORT AR

Fhkrhk*kdhkhkrhrkhhhkhkhhkhkhrrhhkddrhhdhkhkhkdhhhkhkhhrhkkhrkdhhkhrkhhrrhhkhkhdrhkhdkhrdrkdrdhkhkkxkx*

Sample Title: AAR-265-04
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES S HTEBDERSEREE G &b & ¥

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
BI-212 U877 39.86 1.10
T27 .11 = I 2.16235E+000 9.87992E-001
785.42 2.00
1620.56 215
AC-228 0.996 338 .32%* 11.40 2.1311%E4000 9.55320E-001

911.07* 27«70 2.62779E+000 6.36086E-001
969.11%* 16.60 2.85589E+000 9.87921E-001

¥ Energy line found in the spectrum.

I

@ Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keVv
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3



Interferenc

Kk k ok ok ok k ok ok Kk k
* k% K ok I N
Yok okokok ok ok ok ok

Nucl
Name

BI-2
AC-2

2
X =
@

Exrro

Kk ok ko ke k ok

Peak
No.

QO > W

o

M
m
F

Erro

e Corrected Activity Report 10/8/2014 10:16:23 AM Page 4

Kdhhkkhkhkhhhhkhhbhhhhhhrhhhhhrhkhhbhbhkhdkhhrrhhhkddhhbhhrhkhbdbhhhddrkhhkdkkxk ki

TERFERENZCE CORRECTETD REPORT R

ok ok ok ko ki ok ok ok ok ok k k k ke ok ok ok ko kb ok kb ok ok ok sk ok sk sk sk sk ok sk ke ok sk ok ke ok sk ok ok ok sk sk sk ke ok ok Sk ok ke ok ok ok ke ok

Nuclide Wt mean Wt mean
ide Id Activity Activity
Confidence (pCi/Gram) Uncertainty
12 0.677 2.162345E+000 9.879917E-001
28 0.996 2.560188E+000 4.666649E-001

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

rs quoted at 1.960 sigma

*%* UNTIDENTIFIED PEAEKS  Fekkrkhknkx

Peak Locate Performed on: 10/8/2014 10:16:22 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Energy Peak Size in Peak CPS
(keV) Counts per Second % Uncertainty
238.67 2.7661E-001 12.80
510.87 5.7621E-002 28.92
583.22 7.9673E-002 25.46
1462.04 1.0049E-001 15.41

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

rs quoted at 1.960 sigma
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e e R R R R s

% % k& &

NUCLTITDE

MDA

REPORT

* Kk K k%

B e R e e e R A S SR S S

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

vV VVVYVYV

Vo %+

[l

Nuclide
Name

BI=212

PB-212

BI-214

PB-214

AC-228

RE1A
8 0Oz. Can
AAR-265-04

Energy Yield
(keV) (%
39.86 1.10
727.17* 11.80
785.42 2.00
1620.56 275
74.81 9.60
77.11 17.50
87.20 6 .30
89.80 1.75
115.19 0.60
238.63 44,60
300.09 3,41
609.31 46.30
768.36 5.04
806.17 1,23
934.06 321
1120:.29 15.16
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2,19
1661.28 1,15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351.92 37.20
785.91 1.10
338:.32* 11.40
911.07* 27.70
969 .11* 16.60

Line MDA

(pCi/Gram)

HdRENORPORFRONWOOOOOORNEONTINNONUIOTOONRPNRPLENOR -

.1329E+001
.4098E+000
.4390E+001
.0000E+000
.1676E+000
.2507E+000
.9519E+000
.0380E+001
.7898E+001
.4842E-001
.5762E+000
.6676E-001
.9194E+000
.2154E+001
.1443E+000
.4216E+000
.2563E+001
.2885E+000
.4215E+001
.7788E+000
.6131E+001
.5268E+001
.4235E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.2873E+000
.0455E+000
.0263E+000
.7637E+001
.0247E+000
.2007E+000
.9683E-001
.6640E+001
.4319E+000
.2997E-001
.3116E+000

Nuclide MDA
(pCi/Gram)

1.41E+000

8.48E-001

6.67E-001

5.97E-001

7.30E-001

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

NN AR WONDNOOOOO O ™ W

Activity

(pCi/Gram)

2

2
6
0

1.

1

Sl
i
S

3

2072E+000
.1623E+000
.6535E+000
.0000E+000
4682E+000
.6927E+000
1449E-002
7675E+001
9048E+000
.8401E+00C
.1715E+000
.0267E+000
.8578E-001
.1633E+001
.6690E+001
.8826E+000
.4703E+001
.8009E+000
.1059E+000
.0613E+001
.7494E+001
.4712E+001
.3455E+000
.0000E+0GOC
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.2267E+000
.7684E+000
.7602E-002
.0031E+001
.9112E+000
.9204E+000
+3939E-001
.9731E+001
.1312E+000
.6278E+000
.8559E+000



Nuclide MDA Report 10/8/2014 10:16:23 AM ~ Page 6

@ = Half-life too short to be able to perform the decay correction



GRID 266



*

*

Solutient

Fechnologies, UG

| ProjectName: AHE Lopydni Madel: A S ———
Work Order # /7 2C , Serial# /
Surveyor Name: ﬂ'_\»"' + C V’OS}J Probe: k /ﬁ
Date: AL Serial # L
Survey Type: /-2 MmeFeie— Calibration Due A
Comments:
GRID & 2/6 & P =Sample Location e -
- - v, }; (’;.‘." - /’ ‘ :
/ 1 Minute Integrated Counzt { Z 1 Minste Integrated Couat / l/ o
e - T
M SV
A
D @
. s ,
) ~ 7 l ) = Z i ﬁ
: &
V
e 217 - e 7 S P
I~ 28 2] X P4 / :
1 Mioute Integrated Count \ / 1 Minnte Integrated Count i /
’ J /k///
\ (M

All readings are presented in C.P.M

Each grid represents an 10 Meter x 10 Meter area.

Each Sub grid represents an 5 Meter x 5 Meter arca.

X

instrument BKG:



e

LRk G e i I S R R R S R R A R R R R R R R R R R R R RN

GAMMA S PECTRUM ANALYSTIS rok KKk

B e e S S SN N S N RN SN S A

e sl sl e sl

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-266-01.CNF

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Genevated On

Location
Identification
Description 1
Description 2
Description 3
Description 4
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

10/8/2014 10:11:42 AM

DAR-266-01
ARR-266-01
8 Oz. Can
Grid Clearance

Soil

8 0Oz. Can

5.00
40 - 8192
40 - 8192
3.000 keV

2.003E+002 Grams

7/19/2014 9:09:00 AM
7/19/2014 9:09:50 AM

900.0 seconds
900.7 seconds

0.08 %
Energy Calibration Used Done On : 6/4/2008
Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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Kok ko ok k ok ko ok ok ok ok ke sk ke ke sk ke ke ke ke ok ok ke ko ke k k ok sk ok ok sk ok sk ke ke ok ok ko ke ke ke ke ke ok ke ke sk ke ke ke ke sk ke sk sk sk ke sk ok ke ke ke ok ke ok

Wk PEAK ANALYSTIS REPORT sk

B e i i b R

Detector Name: REI1A
Sample Title: AAR-266-01
Peak Analysis Performed on: 10/8/2014 10:11:42 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy EFWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 1298- 1313 1305.85 238.52 0.96 4.64E+001 21.15 2.26E+001
2 7984- 8017 8000.27 1461.40 0.41 6.9%E+001 18.69 4.08E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

[t

M
m
B

Errors quoted at 1.960 sigma
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hhhkhkd A r bk kb hhhhhhhkhhrrhhk bbbk hkhdrdhhkddh kb bbb bbb rbbbbhbbrhkhkhhhbhhbhhdddhddddhid

ko NUCLTIDE IDENTIFICATTION REPORT *odddkd

hkkkkkhkkhk ok kkhk kb kb bk bk kb hkhh bbb hdrbdhhhbbhb bbb bk bdbb bbb brbdrrbbbbbbdtbbttist

Sample Title: AAR-266-01
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES 5% 05 % g e 1 e
Nuclide Id Enerqgy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev

Nuclide confidence index threshold = 0.30

Errors guoted at 1.960 sigma

3
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hkhkhkhkhkhhkkhkhkkkhhkkhkhkkhhhrhhkhhkkhhkhkhhhhhkhkkhrbhhkrbhkrrhddrhdhkhhhkhdhkrdkhkkhdhhkhkkkkkx

e INTERFERENCE CORRECTETPD REPORT Kk Ak

MR R R R AR R I e e i e e

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* ok ok ok ok ok ok kK U N I D E N T I F I E D P E A K S * ok Kk kK kkok ok %k

Peak Locate Performed on: 10/8/2014 10:11:42 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
i 23852 5.1582E-002 45.55
2 1461.40 7.7688E-002 26.73
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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hhkkhhkhkhdhkhdrhAdhkhkhhbhhbkhhhhbrbhbhhhhhdrddrhkdrrdh b hdhhkdkhkdhhkhkhkdr bk dkhkhkdhhrdhkhkdkdhkhdhkhkhhkhxk

* ok ok % Kk

NBELIDE

MDA

REPORT

Kk Kk ok Kk

B e R e i e R e g O S O i S S i O 0 O 0 S Y R S I PR e S

Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

Vo +

I

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz. Can
AAR-266-01

Energy Yield
(keV) (%)
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2475
74.81 9.60
Tl 17.50
87.20 6.30
89.80 1.5
115:19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
g806.17 1.28
934.06 321
1120.29 15.10
1156.19 1.69
1238 .11 5.94
1280.96 1.47
1377.6% 4.11
1385.31 0.%78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3,05
1764.49 15.80
1847.44 2:12
2118.54 1.21
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295,24 19.20
35192 3720
785 .91 110
338.32 11.40
911,07 27470
96911 16.60

Line MDA

(pCi/Gram)

NENWOHFWRAERRPRWOOOOOOHWUOIFWWOWWWRENOOLNOAWHENDENORDNKF

.2717E+001
.7651E+000
.7849E+001
.0000E+000
.1206E+000
.0988E+000
.9342E+000
.0935E+001
.3676E+001
.6977E-001
.1015E+4+000
.2716E-001
.5180E+000
L4562E+001
.2353E+001
.1758E+000
.1820E+001
.0667E+000C
.4434E+001
.1774E+001
.8493E+001
.0831E+001
.6687E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.2160E+000
.7972E+000
.9961E+000
.8580E+001
.9311E+000
.2429E+000
.8362E-001
.2858E+001
.0654E+000
.7T736E+000
.8115E+000

Nuclide MDA
(pCi/Gram)

2.77E+000

6.70E-001

8.27E-001

6.84E-001

1.77E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Activity

(pCi/Gram)

=1

| | |
SJWN0dRHJo

ONRFUONNRFRPFPFRPRPJIWOOOOOO0OHE

|

6519E+000
.0604E-001
.5444E+000
.0000E+000
«3237TE=001
.7433E-001
.6507E-001
.5081E+000C
.0768E+001
.0116E+000
.0232E+000
.8507E-001
.4821E-001
.8396E+001
.4077E+001
.8786E-002
.4616E+000
.4019E-002
.5970E+001
.7999E+000
.8348E+001
.2203E+000
.2222E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.5241E-001
.7578E-001
.3027E+000
.1058E+001
.4470E+000
.2079E-001
.8997E-001
.2917E+000
.0356E+000
.6722E+000
.5232E-001
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@ = Half-life too short to be able to perform the decay correction



L o e S e e e

R GAMMA SPECTRUM ANALYSTIS AR

AR AKX AKRKIXF R AN A A A hhhkhkhkhhhhb bbb rhkhhkbhbbhkhkhkhhbhhhhbdbhdbhhdhbbdrhkrdrhhhhkhhkhhhhkkhk

Tename: C:\My Documents\AAR\AAR\Grid Samples\AAR-266-02.CNF

Report Generated On : 10/8/2014 10:12:20 AM
Sample Location : AAR-266-02
Sample Identification : ARR-266-02
Sample Description 1 : 8 0z. Can
Sample Description 2 Grid Clearance
Sample Description 3
Sample Description 4 :
Sample Type : Scil
Sample Geometry ! 8 Oz. Can
Peak Locate Threshold : 5.00
Peak Locate Range (in channels) : 40 - 8192
Peak Area Range (in channels) s 40 - 8192
Identification Energy Tolerance : 3.000 keVv
Sample Size : 2.003E+002 Grams
Sample Taken On : 7/18/2014 9:35:00 AM
Acquisition Started : 7/19/2014 9:36:38 AM
Live Time 3 900.0 seconds
Real Time % 900.7 seconds
Dead Time g 0.08 %

Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008
Efficiency ID g
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Detector Name: REI1A
Sample Title: AAR-266-02
Peak Analysis Performed on: 10/8/2014 10:12:21 AM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 1298- 1315 1306.31 238.60 0.76 8.30E+001 27.76 3.60E+001
2 798B3- BOl6 7999.82 1461.31 0.26 7.40E+001 16.86 0.00E+000

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

=3 =
[l

Errors quoted at 1.960 sigma
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Sample Title: ARR-266-02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty

I

i
X
e

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

I

Errors quoted at 1.960 sigma

* Kk k k ok ok ok k ok ok UNTITUDE N TIU FTIUETD PEAIKS * Kk ok ok kok ok ok ok

Peak Locate Performed on: 10/8/2014 10:12:21 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.60 9.2222E-002 33.44
2 1461.31 8.2222E-002 22.78

M = First peak in a multiplet region
m = Other peak in a multiplet region
= Fitted singlet

5]
|

Errors quoted at 1.960 sigma
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Detector Name:

Sample Geometry:

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

VVVVVYV

Vx4

[t

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz. Can
AAR-266-02

Energy Yield
(keV) (%)
39.86 1.10
727.17 11,80
785.42 2.00
1620.56 2:78
74.81 9.60
77.11 17.50
87.20 6.30
89.80 1.75
115.19 0.60
238.63 44.60
300.09 3.41
609.31 46.30
768.36 5.04
806.17 1.23
934.06 3.21
1120.29 L&, 10
1155:19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2.12
2118.54 1.2l
74.81 6.33
77.11 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351 .92 37.20
785,91 1.10
338.32 11.40
911.07 27.70
969.11 16.60

Line MDA

{(pCi/Gram)

NFFNWIFRPAERFRPUINWOOOOOOORNUIFWONWRFW-I-IT-1~-TWRWHFNORFRNDRE

.1951E+001
.9671E+000
.9287E+001
.0000E+000
.0383E+000
.2642E+000
.1463E+000
.1236E+001
.2606E+001
.8726E-001
.9174E+000
.7498E-001
.0336E+000
.1079E+001
.1314E+001
.5264E+000
.8108E+001
.5138E+000
.1628E+001
.2009E+001
711784001
.9093E+001
.6887E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0913E+000
.0676E+000
.3573E+000
.9090E+001
.7763E+000
.3715E+000
.5755E-001
.5444E+001
.6086E+000
.6846E+000
.7826E+000

Nuclide MDA
{(pCi/Gram)

2.97E+000

7.87E-001

7.75E-001

7.58E-001

1.68E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

1 1

RPRPWWRWA~TWOWOWRFRFOOOODOORrRRPRe-JIJEENWER P W

|

Activity

(pCi/Gram)

2.
1.

6

5667E+000
2932E+000
.5395E+000
.0000E+000
.2761E~001
.9520E-001
.1028E-001
.3655E+000
.3866E+000
.1220E-001
.3140E+000
.3378E-001
.8937E+000
.2532E+001
.6615E+000
.0242E+000
.1472E+000
.5248E+000
.5092E+000
.3199E+000
.5803E+001
.4463E+000
.9283E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.1035E+4000
.1370E+000
.5805E-001
.1162E+000
.7297E+000
.0243E-001
.9965E-001
.1636E+001
.9884E+000
.8577E+000
.6851E+000
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@ = Half-life too short to be able to perform the decay correction
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ANALTYSIS
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aname: C:\My Documents\AAR\AAR\Grid Samples\AAR-266-03.CNF

Report Generated On

Sample Location
Sample Identification
Sample Description 1
Sample Description
Sample Description
Sample Description
Sample Type

Sample Geometry

=W N

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acguisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

FEfficiency ID

10/8/2014 10:13:01 AM
AAR-266-03

ARR-266-03

8 0z. Can

Grid Clearance

Soil

8 Oz. Can

5,00
40 - 8192
40 - 8192
3.000 keVv

2.00<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>