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Lename: C:\My Documents\AAR\AAR\Grid Samples\AAR-157-01.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 10:34:41 AM

AAR-157-01
AAR-157-01
8 0z. Can
Grid 157 Clearance

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

2.003E+002 Grams

6/23/2014 2:44:00 PM
6/23/2014 2:45:05 PM

900.0 seconds
800.7 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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Fokkrkik PEAK ANALYSTIS REPORT R

Ehkkhkdkrkrdrhhdhhhdhhhhrhkdhdhrhhohddhhhkhkhkdddrhrhhkhhkhkhkhdrbthrdrkhkhddhhhkdrrhbhikikddhddkhhkhbhiibhbidhbhhhk

Detector Name: REI1A
Sample Title: AAR-157~01
Peak Analysis Performed on: 10/8/2014 10:34:41 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

1 416- 430 422 .33 77:12 0.91 1.86E+002 66.91 3.29E+002
2 1137- 1158 1145.93 209.31 0.93 1.37E+002 53.48 1.62E+002
3 1295- 1328 1306.24 238.59 1.12 1.79E+003 109.44 2.41E+002
4 1471- 1488 1479.38 270.22 0.81 1.01E+002 3622 7.27E+001
5 1634- 1651 1643.05 300.12 0.87 1.00E+002 34.56 6.48E+001
6 1785- 1803 1794.68 327.81 0.29 9.40E+001 33.18 - 5.70E+001
7 1838- 1862 1851.27 338.15 0.84 3.44E+002 51.29 8.31E+001
8 2523- 2545 2533.95 462.86 1.29 1.22E+002 29.81 2.84E+001
9 2783- 2806 2795.48 510.63 1.02 1.63E+002 35.056 3.91E+001
10 3178- 3206 3191.60 582.99 1.18 4.68E+002 50.49 4.27E+001
11 3969- 3993 3980.48 727.10 0.45 1.13E+002 27.62 2.09E+001
12 4340- 4363 4351.85 794.93 1.29 4.75E+001 22 .23 1.85E+001
13 4698- 4723 4710.98 860.54 0.68 6.82E+001 2059 9.83E+000
14 4973- 5003 4988.70 911.27 1.58 3.50E+002 40.49 1.56E+001
M 15 5266~ 5319 5282.21 964.88 1.55 7.01E+001 1745 8.66E+000
m 16 5266- 5319 5304.42 968.94 1.56 1.87E+002 28.04 1.54E+001
17 7984- 8017 8000.52 1461.44 0.45 5.70E+001 25..33 2.10E+001

M First peak in a multiplet region
Other peak in a multiplet region

Fitted singlet

1

Errors quoted at 1.960 sigma
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HERE A NUCLTIDE IDENTIFICATTION REPORT FHRRATE
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Sample Title: AAR-157-01
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES BER DS SRR S8 e

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
BI-212 0.677 39.86 1.10
7277 AT7* 11.80 1.02147E+001 2.54948E+000
785.42 200
1620.56 2:75
PB-212 0.636 74.81 9.60
737 I e 17.50 5.05853E+000 1.84738E+000
87.20 6.30
89.80 1.75
115.19 0.60
238.63% 44.60 2.20000E+001 2.21508E+000
300.09%* 3.41 1.76998E+001 6.27488E+000
AC-228 0.999 338.32% 11.40 1.92476E+001 3.27874E+000
911.07* 27.70 1.64318E+001 2.00070E+000
969.11%* 16.60 1.54744E+001 2.38943E+000

* = 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 1.860 sigma

3
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
BI-212 0.677 1.021466E+001 2.549481E+000
PB-212 0.636 1.228511E+001 1.383802E+000
AC-228 0.999 1.661372E+001 1.389429E+000
? = 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

*hk Kk kkkkokok UNITDE N T I FITED P E A K g * k kK Kk ok ok ok koK

Peak Locate Performed on: 10/8/2014 10:34:41 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
2 209.31 1.5251E-001 38.97
4 270.22 1.1258E-001 35.75
6 327.81 1.0444E-001 35.29
8 462.86 1.3506E-001 24.53
9 510.63 1.8099E-001 21.52
10 582 .99 5.2036E~001 10.78
12 794.93 5.2778E-002 46.80
13 860.54 7.5741E-002 30.21
M 15 964.88 7.7868E-002 24.90
17 1461.44 6.3291E-002 44,47

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

Errors quoted at 1.960 sigma
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NUCLTIDE

MDA

REPORT
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Detector Name:

Sample Geometry:

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

VVVVYVYV

VAR

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RELA
8 O0z. Can
AAR-157-01

Energy Yield
(keV) (%
39.86 1,10
T2 LT 11.80
785.42 2,00
1620.56 2:75
74.81 9.60
17 11* 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
806.17 1.23
934.06 3.21
1120.29 15.10
1155.189 1.69
1238.11 5.94
1280.96 1.47
1377:67 4.11
1385.31 0:78
1401.50 L. 59
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
771 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
91 L. Q9> 27.70
969.11%* 16.60

Line MDA

(pCi/Gram)

PFHEFWOFRFNDNRPORPOOWOOOOOONUOREBRFRPWEARRHERARFEPRFOFOWONOOOWN W

.0145E+001
.9S00E+000
.5730E+001
.0000E+000
.1995E+000
.8656E+000
.5012E+000
.1406E+001
.4810E+001
.5054E+000
.9086E+000
.3061E+000
.3591E+001
.5451E+001
.7803E+001
.6285E+000
.7228E+001
.1908E+001
.5764E+001
.8884E+001
.6272E+001
.1971E+001
.7352E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000C
.0000E+000
.4022E+000
.9407E+000
.4475E+001
.3360E+001
.6044E+001
.7937E+000
.3225E+000
.5923E+001
.5514E+000
.4745E+000
.7392E+000

Nuclide MDA
{(pCi/Gram)

2.99E+000

1.51E+000

1.31E+000

1.32E+000

1.47E+000

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

Activity

(pCi/Gram)

R Lt S W R P WOR R OO0OO0OO0OO0OO0ONMRFRFUONNFOWSNN®OFEFNWNOUGIRFONRE -

.1037E+001
.0215E+001
.9908E+001
.0000E+000
.2857E+001
.0585E+000
.2757E+000
.1104E+001
.5879E+001
.2000E+001
.7700E+001
.4344E-001
.6099E+000
.5654E+001
.7630E+000
.1209E+000
.5570E+000
.3860E+001
.6311E+001
.1215E+001
.0178E+001
. 7526E+001
.0092E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+0QGO
.9499E+001
.0295E+001
.9830E+000
.5856E+001
.6468E+000
.8730E+000
.6585E-001
L4722E+001
.9248E+001
.6432E+001
.5474E+001
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@ = Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS ERRRE
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‘ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-157-02.CNF

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

W N

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 10:35:18 AM

ARAR-157-02
AAR-157-02
8 Oz. Can
Grid Clearance

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

2.003E+002 Grams

6/23/2014 4:28:00 PM
6/23/2014 4:28:44 PM

800.0 seconds
900.4 seconds

0.05 %
EFnergy Calibration Used Done On 1 6/4/2008

Efficiency Calibration Used Done On 1 5/23/2008

Efficiency ID
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Fededidek P EAK
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ANALYSTIS REPORT * ok okok ok

Detector Name: REI1A
Sample Title: AAR-157-02
Peak Analysis Performed on: 10/8/2014 10:35:19 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- 1315 1306.19 2.38 + 58 1.02 6.16E+002 64.67 1.28E+002
2 1841~ 1861 1851.65 338.22 0.62 1.07E+002 31.72 4,24E+001
3 2524~ 2543 2533.28 462.73 1.01 4.44E+001 21 .82 2.26E+001
4 2786- 2806 2795.83 510.69 0.71 9.06E+001 27 .67 2.94E+001
5 Zl7E= 3204 B3191.53 582.98 0.83 2.19E+002 34.36 2.02E+001
6 3968- 3991 3979.72 726.96 0.46 4.79E+001 19.53 1.21E+001
7 4976- 5001 4988.82 B1A w29 1.13 1.43E+002 2861 1.65E+001
8 B292= 5318 5305.L5 969.08 1.33 9.58E+001 24.31 1.32E+001
9 7983- 8016 7999.66 1461.28 0.45 5.59E+001 17.22 4.10E+000

First peak in
Other peak in
Fitted singlet

M
m
FE

Errors quoted at

a multiplet region
a multiplet region

1.960 sigma
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Sample Title: AAR-157-02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES s B NS S S S

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
BT~212 0.676 39.86 1.10
F27 . LT* 11.80 4,32417E+000 1.77694E+000
785.42 2.00
1620.56 2.75
AC-228 1.000 338.32% 11.40 5.96839E+000 1.84210E+000
911, 07* 27.70 6.68324E+000 1.36861E+000
969.11% 16.60 7.93672E+4000 2.03541E+000
* = 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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INTERFERENCE CORRECTETD REPORT ek
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* ok k% ok

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(pCi/Gram) Uncertainty
BI-212 0.676 4.324174E4+000 1.776940E+000
AC-228 1.000 6.769129E+000 9.667589E-001

:
X
@

Ii

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 ok Kk UNIDENTTIT FITZETD PEAEKS Kk Kok ok ok ok ok ok ok

Peak

3= S

No.

O U W

[l

Peak Locate Performed on: 10/8/2014 10:35:19 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Energy Peak Size in Peak CPS
(keV) Counts per Second % Uncertainty
238.58 6.8408E-001 10.50
462.73 4.9337E-002 49.14
510.69 1.0069E-001 30.54
582.98 2.4308E-001 15,71
1461.28 6.2106E-002 30.81

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

Errors quoted at 1.960 sigma
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REPORT
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Detector Name:

Sample Geometry:

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

VVVVVYV

o

Nuclide
Name

BI-212

PB~212

BI-214

PB-214

AC-228

RE1A
8 Qz. Can
ARR-157-02

Energy Yield
(keV) (%
39.86 110
127 < 1.7% 1180
785.42 2..00
1620.56 2«18
74.81 9.60
Th: L1 1730
87.20 6.30
89.80 1,75
11.5.1.9 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 1510
1155.19 1.69
1238.11 5.94
1280.96 147
1377.67 4.11
1385.31 0.78
1401.50 1.38
1407.98 2.48
1509.19 219
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
295,21 19.20
351.92 3720
785.91 110
338.32% 11.40
911 @7T* 27-70
969.11* 16.60

Line MDA

(pCi/Gram)

NRFRFNUPRPRPRWOWOWUIUIOOOOOOORWUIRAEOWWWRFWORRFRRFONONWONDNDN

«1855E+001
.3725E+000
.T462E+001
.0000E+000
. 9354E+000
.2958E+000
.4988E+000
.0644E+001
.1681E+001
.7727E+000
.1500E+001
.0302E+000
.9293E+000
.6361E+001
.3898E+001
.6351E+000
.2845E+001
.6220E+000
.2497E+001
.1286E+001
.7117E+001
.2464E+001
.9577E+001
.0000E+000
.0000E+000
.000CE+000
.0000E+000
.0000E+000
.0000E+000
.9684E+000
.7548E+000
. 3628E+000
.5075E+001
.0468E+001
.9614E+000
.0113E+000
.1410E+001
.4461E+000
.4307E+000
.3035E+000

Nuclide MDA
(pCi/Gram)

2.37E+000

1.77E+4000

1.03E+000

1.01E+000

1.43E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Activity

(pCi/Gram)

BOOOOOONWPROWOANRFNOXOEF® ORI WN OIS W

|

.7629E+000
.3242E+000
.1082E-001
.0000E+000
.9030E+000
.7716E+000
.2694E+000
.4394E+000
.1072E+001
.5168E+000C
.4686E+000
.2101E+000
.8915E+000
.6259E+001
.0598E+001
.3394E+000
.8685E+001
.4632E-001
.3907E+000
.2799E-001
.5803E+001
.0734E+001
.7499E+001
.0000E+Q0O0
.0000E+00OC
.0000E+00C
.0000E+000
.0000E+000
.0000E+000
.4027E+000

6.1685E+000

[ [
SO o W

.0675E+001
.2640E+001
.1776E+000
.5455E-001
.8112E-001
.5035E+001
.9684E+000
.6832E+000
.9367E+000
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@ = Half-1life too short to be able to perform the decay correction
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ANALYSTIS
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ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-157-03.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 10:36:01 AM

AAR-157-03
AAR-157-03
8 0z. Can
Grid Clearance

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

2.003E+002 Grams

1:58:00 PM
1:59:40 PM

6/23/2014
6/23/2014

900.0 seconds
900.9 seconds

0.10 3%

6/4/2008
5/23/2008
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REPORT

Fhkhkxkddkhkhkhkhkhkhkrkrhdhkhhkhkhbhhkhhbdrrrhrhdrrrdrrhbhbhhhhhhhhhkhkhdhkrrrxrrrrrhkhkhrhhkhrhhhhkdhkh

* ok ok K PERAK

Detector Name
Sample Title:

: REIA
ARAR-157-

03

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI

No. start end
1 404- 430
2 1136- 1157
3 12%6- 1315
4 1468- 1488
5 1510~ 1527
6 1634- 1652
7 1784- 1806
8 1839- 1862
9 2232- 2249

10 2523- 2543
11 2781- 2806
12 3177- 3207
13 3323- 3344
14 3967~ 3993
15 4339- 4362
16 4699- 4724
17 4974- 5004
M 18 5266~ 5318
= 19 5266 5318
20 7983- 8016

First peak in
Other peak in
Fitted singlet

ma R
I

Errors quoted at

Peak
centroid

423.01
1146.18
1306.18
1479.16
1517.98
1642.41
1794.43
1851.30
2240.28
2533861
2795.06
3191.71
3333.20
3980.54
4350.69
4711.31
4988.25
5282.26
5304.50
1999.11 1L

a multiplet region
a multiplet region

1.960 sigma

Energy

10/8/2014

(keV)

77,
209.
238,
270
277,
300.
327
338+
409.
462.
510.
583.
608.
127 .
794.
860.
911,
964.
968.
461.

FWHM
(keV)

OFRHHOORORRHOROORRLEHOO

ANALYSTIS

10:36:01 AM
40
8192
Net Peak Net Area
Area Uncert.
6.53E+002 100.97
1.97E+002 63.36
2.01E+003 112.35
1.56E+002 44 .51
9.24E+001 40.96
1.02E4+002 42 .77
1.13E+002 43.86
3.66E+002 58.11%
7.60E+001 33.27
1.10E+002 36.05
2.12E+002 49.64
6.60E+002 62.65
3.26E+001 29.773
1.57E+002 33.24
5.99E+001 30.45
9.45E+001 22 .92
4.,62E+002 46.59
8.06E+001 17.87
2.7T5E+002 32.93
6.95E4+001 Z7 . 5%

* %k kK x

Continuum

N ONONUIRFRPOOOFORFRFLOWND DS

Counts

.57E+002
.26E+002
.63E+002
.91E+001
.06E+002
.08E+002
.97E+001
.28E+002
.50E+001
.30E+001
.01E+002
.38E+001
.24E+001
.98E+001
.51E+001
.50E+000
.19E+001
.74E~-001
.15E+000
.45E+001
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hhkhkdhkhkhhhhkdhkhkhkhhhkhhrrhbhbdr kb bk hhkhkhkhkhkhkhkdhhhbhkhhrrdhhhbhdhbhhhkdbdd bbb bbdrhhhhdkxk

R NUCLTIDE IDENTIFICATTION

Kkhkkkkhhdhk kbbb hhhhhhhhhhhhkhkhkhkhhhkhkhhkdhhhhhkhbdbrrrbrbrhkrhbhbhkhbhhbrhhkhkhhhkhhdhdhhhk

Sample Title:

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

Nuclide Id Energy

AAR-157-03
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

IDENTIFIED NUCLIDES -

Name Confidence (keV)

BI=212 0.677 39.
127 .

785.

1620.

PB-212 0.636 74.
.

87.

8 9.

115,

238,

300

BI=214 0.445 609.
768.

806.

934.

1120.

1188

1238.

1280.

1371

1385

1401.

1407.

150 8.

1661.

1729.

1764.

1847.

2118.

AC-228 1.000 338.
911,

9639..

*

@
Energy Tolerance

[l

86
17%

Yield Activity

(

- B

1N

=
FNOWRNNMNMRORRFRORROTWRUODWS ORFROOJONDNRF -

=

Energy line found in the
Energy line not used for
3.000 kev

) (pCi/Gram)

.80 1.41922E+001

50 1.77232E+001

.60 2.46633E+001
.41 1.80402E+001
.30 6.51738E-001

.40 2.04575E+001
.70 2.16657E+001
.60 2.28060E+001

spectrum.

REPORT TR A

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

Activity
Uncertainty

3.09033E+000

2.99184E+000

.40829E+000
.69699E+000
.95628E-001

1IN

3.66194E+000
2.33748E+000
2.84957E+000

Weighted Mean Activity

Nuclide confidence index threshold = 0:30

Errors quoted at 1.960 sigma

3
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khkhkkkkhkkhkhkhkhkkhkdhhhhhhhrbdhhh bbbk hrhrhhdrdrrbhhhddhdbhhhbhdhhrrhkr bbb rxdkhkrbbhbhrk kb rdkx

Fokddd INTERPFERENCE CORRECTED REPORT * etk
*ok ek K K K ok ok ok ok kK sk ok kK ok ok ok ok ok ok ok ok k ok ok ok ok ok ko ko ok ok ok o ok ok ok sk ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ko

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
BI-212 0.677 1.419216E+001 3.090328E+000
PB-212 0.636 2.171620E+001 1.822659E+000
BI-214 0.445 6.517383E-001 5.956279E-001
AC-228 1.000 2.179790E+001 1.620622E+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

[l

Errors quoted at 1.960 sigma

K,k Kk x Kk kK k kK U N I DENTTIU FTITZETD PEAKS Fxik ek ek

Peak Locate Performed on: 10/8/2014 10:36:01 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
2 209.35 2.1833E-001 32.24
4 270.18 1.7318E-001 28.55
5 277.97 1.0271E-001 44 .31
7 327.77 1.2594E-001 38.70
S 409.21 8.4399E-002 43.80
10 462.79 1.2222E-001 32.78
11 510:55 2.3572E-001 23.40
12 583.01 7«3351E=001 9.49
15 794.72 6.6579E-002 50.81
16 860.60 1.0499E-001 24.05
M 18 964.89 8.9585E-002 22.16
20 1461.18 7.7222E-002 39.67

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

Errors quoted at 1.960 sigma



Nuclide MDA Report

10/8/2014
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Page 5

e e e o e b S SR S S R 2

ekekr ek

NUCLTIDE

MDA

REPORT

*hkkk

R o R I e e o R e S R L R R R

Detector Name:

Sample Geometry:

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

VVVYVVYV

Mo o

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 0z. Can
AAR-157-03

Energy Yield
(keV) (%
39.8¢6 1 .30
727 .17%* 11.80
185.42 2.00
1620.56 2.95
74.81 9.60
TT:11# 17580
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
137V .67 4.11
1385.31 0.78
1401.50 1 .89
1407.98 2.48
1509.19 2+19
1661.28 1.15
1729.690 3.05
1764.49 15.80
1847.44 2412
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#* 2770
969.11* 16.60

Line MDA

(pCi/Gram)

PRSI WRORPOOFR OO0 ONROREBEREBBRFORPORFRFEFOWWOS OO WW

.3454E+001
.6367E+000
.0424E+001
.0000E+000
.9370E+000
.0647E+000
.7810E+000
.4311E+001
.0015E+001
.4783E+000
LA7ETER00L
.7815E-001
.4913E+001
.7874E+001
.9497E+001
.6285E+000
.3170E+001
.4086E+001
.5764E+001
.9304E+001
.7827E+001
.3153E+001
.5265E+001
.0000E+000
.000CE+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0521E+001
.5229E+000
.6654E+001
.8296E+001
.8225E+001
.2901E+000
.5137E+000
.5476E+001
.3232E+000
.6913E+000
.0097E+000

Nuclide MDA
(pCi/Gram)

3.64E+000

1.48E+000

9.78E-001

1.51E+000

1.01E+000

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

Activity

(pCi/Gram)

i [ |
OCOOOOOOFNNENNEHEOABOARFNON-ITRPROOORREO®

[
NDNNDUTWOUTWE o

.0881E+000
.4192E+001
.7628E+001
.0000E+000
.3474E-001
.7723E+001
.8101E+000
.1546E+001
.9566E+001
.4663E+001
.8040E+001
.5174E-001
.7623E+000
.6230E+001
.4077E+001
.0928E+000
.3010E+001
.2997E+001
.4187E+001
.2840E+001
.0400E+001
.1232E+002
L4474E+001
.0000E+00OQ
.0000E+000C
.0000E+000C
.0000E+00OC
.0000E+00C
.0000E+000
.6264E-001
.9465E-001
.3298E+001
.6608E+001
.6039E+000
.2789E-001
.8656E-001
.8786E+001
.0458E+001
.1666E+001
.2806E+001
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@ = Half-1life too short to be able to perform the decay correction



hhkkkkhkhhhhhhhArhhrbadbrFdhFrrrdrdrhbrrdrhbr oo bbb dh bbbk rdb bk kb krkhddkkdkhdkhhdkkdkkdk okt

s, K ko

GAMMA

SPECTRUM

* ¥ * kX

ANALYSTIS

Ix ok kA A dh ko rkkkkkkhhkkkh bbbk bdkhkhhhbbkhdkdhbbhhrhbdhbrrbbhbhbdrdbbrdhhdbbhdbhhhhxdthdh

lename: REIA

Report Generated On

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

Sample Geometry

BSW 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

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

6/23/2014 5:01:05 PM
AAR-157-04

AAR-157-04

8 0z. Can

Grid Clearance

Soil

8 Oz. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

6/23/2014
6/23/2014

4:45:00 PM
4:46:02 PM

900.0 seconds
900.4 seconds

0.04

o

6/4/2008
5/23/2008



Peak Analysis Repo

rE

6/23/2014

5:01:05 PM

Page 2

B e e .3

* ok kx ok P E A K

ANALYSTIS

REPOR

T

EE R

ok sk ok sk sk ok sk sk sk ok ok sk sk sk ok ok sk sk sk ok ok ok ok ok Sk ok sk ok sk sk sk sk ok ok ok ok ok ok sk sk ok ok sk ok sk sk ok ok ke sk ok Sk ok ok ok ok ok ok ok ke A ok Sk ok ok ok ok ok ok ok

Detector Name
Sample Title:

Peak Analysis Performed on:

:  REI1A
ARAR-157-

c4

6/23/2014

Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI

No. start end
1 1297= 1313
2 1842- 1859
3 2786- 2805
4 3180- 3203
5 4975- 5000
6 5292~ bB31l9
7 7984~ 8017
M = First peak in
m = Other peak in
F = Fitted singlet

Errors quoted at

Peak
centroid

1306.23
1851.14
2795.75
3191 .95
4987.79
5305.50
8000.35 1

a multiplet region
a multiplet region

1.960 sigma

Energy
(keV)

238.59
338.13
510.68
583.05
911.10
969.14
461.41

FWHM
(keV)

QOO HROR

5:01:05 PM

40
8192
Net Peak Net Area
Area Uncert.
3.90E+002 46.55
7.65E+001 23.98
5.50E+001 23.43
1.40E+002 29.31
1.08E+002 22.70
4.76E+001 1791
7.12E+001 20.60

Continuum

~N oy N O

Counts

.62E+4+001
.25E+001
.50E+001
.08E+001
.28E+000
.41E+000
. 78E+000
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Kok ok k ok k ke gk ok ke sk ok sk ok ke sk sk ok ok ok ke ok sk sk ok ke ke ke sk ok ok ok ok sk ke sk sk ke ko ok ok ok sk ke sk ok sk sk ok e sk ok ke ok ke ke ok ok ke ke ke ok ok ok ok ke

¥k ok NUCLTITPDE IDENTIFICATTION REPORT W okl

Fok ok ok sk ok ok ok ok ok sk ok sk sk ok sk sk ke sk sk ok Sk ke sk Sk vk ke sk ke ke ke sk ek A ke ke ok sk ek ke ok ok ke ok ok ke ke kb ke kR ke ke ke ok ok ke ok ke ke ke Sk ok ke ok ok ok

Sample Title: AAR-157-04
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

TDENTTETED NUCLIDES =  cssswsssacamessaaows

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
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Page 5

Fhhkhkhkkhkhkhkrhkhkhkhbhdhhkhkhhkhddhkhkhkhkdhkhhhhhhhrhhhhkhhkhkdhhkhkkkhkkkkkkkhkhhhkkkokhkhkhkhhdkkkhx

* Kk k ok k

NUCLTIDE

MDA

REPORT

* ok ok k&

Lk hkdhrhk kb bk bk r bbbk bbbk bk kkhk kb kk bk bk b bkkk kb sk bk bbbk bbbk bk kb kb hddhdhdkhdtr

Detector Name:

Sample Geometry:

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

VVVYVVYV

Nuclide
Name

BI-212

PB=212

BI-214

PB-214

AC-228

RE1A
8 Oz. Can
AAR-157-04

Energy Yield
(keV) (%
39.86 1.10
727.17 11.80
785.42 2.00
1620.56 2.5
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 32,
1120.29 L5 10
1155.19 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
138531 0.78
1401.50 1.39
1407.98 2.48
150919 219
1661.28 Lo 45
1729.60 3.05
1764.49 15.80
1847.44 A
2118.54 .. 21
74.81 6.33
Tt L1 10.70
87.20 3.70
89.80 1 08
241 .98 7.49
29521 19.20
35192 3%.20
785.91 1.10
89.95 2.10
93.35 3.50
129.08 2.80
209.28 4.40
270.23 3.60

Line MDA

(pCi/Gram)

OW~-IRPORPRWHFMFFONOWUOOOOOODONWOARFWWOWWWRF WOWOWRF & F &R WONSRE

.9385E+001
.5494E+000
.0801E+001
.0000E+000
.5901E+000
.9370E+000
.8704E+000
.7226E+001
.2531E+001
.4063E+000
.0094E+001
.9860E-001
.7120E+000
.3986E+001
.2838E+001
.6705E+000
.2845E+001
.8346E+000
.4965E+001
.1286E+001
.2418E+001
.5478E+001
.1160E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.4447E+000
.1681E+000
.2929E+000
.9268E+001
.3023E+000
.7856E+000
.0078E+000
.8818E+001
.4275E+001
.2149E+000
.0303E+001
.9444E+000
.9225E+000

Nuclide MDA
(pCi/Gram)

4 .55E+000

1.41E+000

9.99E-001

1.01E+000

2.74E+000

Activity

(pCi/Gram)

-4.
5.
-4,
Q.

-7

L
=3,
~L .

-1

bi.
o

-4

4
-2
=2

=3
=4,
4.

7

5.

3465E+000
9164E+000
6131E+001
0000E+000
.5066E-001
4409E+000
8620E-001
2491E+001
.1163E+001
2419E+000
1498E+001
.1149E-001
.2476E+000
.7345E+001
.7219E+000
.0617E+000
.1190E+001
.2731E4+001
.7210E+001
.8000E-001
.7245E+001
.1695E+001
.2160E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.1384E+000
.3566E+000
.5759E-001
.1222E+001
.0773E+001
.6178E-001
.6691E-001
.6404E+001
5271E+001
7777E+000
0577E+000
.0753E+000
3684E+000



Nuclide MDA Report

@ V * -+

e n i

Nuclide

Name (keV)

AC-228

794

327.
338.

409.
463.
583.
.70
91l.
964.
969.
1587.

Energy

64
32

51
00
20

07
60
11
90

Yield

(

[\ =t
WO N~ O BN =W

et

9

3)

.20
.40
<18
.40
.14
.60
.70
.20
.60
!

6/23/2014

Line MDA

(pCi/Gram)

OB NP ©F W

.0322E+001
.6068E+000
.6306E+001
.1384E+000
.5509E+002
.0045E+001
.7443E+000
.2534E+001
.0031E+000
.0000E+000

5:01:06 PM

Nuclide MDA
(pCi/Gram)

2.74E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Page 6

Activity

(pCi/Gram)

U N O] ~IN

.1742E+000
.8886E+000
.6813E+001
.3986E+000
.6567E+002
.3085E+000
.4964E+000
.9544E+001
.1474E+000
.0000E+000

Half-life too short to be able to perform the decay correction
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Project Name = fq'/? 4/2 b L« V[, s ’1 Model: £ //“’7’L NORTH
Work Order # Zedd Zf Serial # &
Survevor Names Mot i é v Probe: \) 7‘2

Date: F=3t Serial # /

Survey Type: S =2 A foe Calibration Dae yf/ / PN
Comments:
GRID# / ;’g €D =Sample Location
1 Minute Integrated Count 1 Minute Integrated Count

62

&/ v ¥
Vi P
& &
- ;’77 o 1’7/ t) 3 m,/_]
W Ze 7 L L s
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* 'Bach grid represents an i Meter x 10 Meter area. //
e » ‘Each Sub grid represents an 5 Meterx 5 Meter area. - Instrument BKG: ; /'P




B

- B R R Rk R E o e e e e I

ThkAEK GAMMA

SPECTRUM

E A 3

ANALYSIS

***_7‘:‘):******'-k)‘(-;'r****k***************'k***-;'rv‘r*7‘(**1’:****‘f:***********************

" ename: REIA

Report Generated On
Location
Identification
Description 1
Description
Description
Description
Tyvpe
Geometry

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

s s B

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

7/9/2014 12:44:3¢6 PM
BRR-158-01
ARR-158-01
8 0z. Can @&* fv‘ﬁ/

Grid Clearance <2 meter

Soil Waste
8 0z. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/9/2014
7/9/2014

12:25:00 AM
12:25:34 PM

900.0 seconds
900.6 seconds

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

Efficiency Calibration Used Done On =

Efficiency ID




-Peak Anai&sis Report 7/9/2014  12:44:36 PM Page 2

AR A AT T AR E A AT I T F A AR A KT T AT IR A AN A I A XA A AT A A X AL AT T ATk b hhh bk ki dhhodkdrordhdtx

il PEAK ANALYSTIS REPORT R

ATk F AR R I EIE A AN A A AT AT T T AT AT T I ATk h T bbb dhdrdhd i b hrh bt hdrhddrrdrrkhkrchhrnhkhdk

Detector Neme: RE1A
Sample Title: AAR-158-01
Peak Analysis Performed on: 7/9/2014 12:44:36 PM

Peak Analysis From Channel: 40

Peak Analysis To Channel: 8182
Peak ROI ROCI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) {keV) Area Uncert. Counts

1 7988- 8021 8004.17 1462.11 0.78 8.18E+001 19.94 4.15E+000

I

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

2 = B4
it

il

Errors quoted at 1.960 sigma



-Interference Corrected Activity Report 7/9/2014  12:44:37 PM  Page

gk dh ok ok kb Fr ok khk kAR A TR A A AT F R A AT IA TR kT d R AT X d Ik bk rhrdrrorbdhodhddrhdhhbhkdddhrsk

bk ik NUCLIDE IDENTIFICATION REPORT kA

P R R R P R A R S R R R R R A S RS e R R S R

Sample Title: ARR-158-01

Nuclide Library Used: C:\GENIEZ2K\CAMFILES\Copy of Stdlib.nlb
.......... S8 RRaEmL IDENTIFIED NUCLIDES o e (S B B o e o
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
5 3.000 keVv

Energy Tolerance :
Nuclide confidence index threshold = 0.30

Errcrs quoted at 1.960 sigma

3



P

- Intérference Corrected Activity Repert 7/9/2014 -12:44:37 PM  Page 4

KKK R R R IR T I AR ERR TR R I I I ARRFIRF I h A bk dF kT A dhhkdk T xxhxxhkdkhrxdkxxFTrxFdhkxdhdrthkhkxx

hokerfedodke INTERFEREDNCE CORRECTED REPORT Ekredk
R o R e R e T e R S LR T RS S S S
ek

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

nuclide is part of an undetermined sclution
nuclide rejected by the interference analysis

?
X
@ nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

*hkhxdkdwhk UNI DENTITIFIE D P E A K S ek ek o e kK

Peak Locate Performed on; 7/8/2014 12:44:36 PM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 1462.11 9.0843E-002 24.36

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

HE R
(|

Errors quoted at 1.960 sigma



-Nuclide MDA Report
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12:44¢:37 PM

Page &

LR R R s R e e e R R e R R e R R R A R R R A N R R R RS R R R RS E R R DR R S R R R

*Fkkk

NUCLITZD

o

i

M

DA

REPORT

* ek %

kR AR AR IR R I rr bk F A AT X T h I rr T AT b r kb d bbbk hhkhrd R d b hkdbdhdhhhddhhdhkthdx

Detector

Name:

Sample Geometry:

Sample Ti

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

Nucl
Name

BI-2

PR=2

BI-2

VVVYVYYVY

PB~2

AC-2

tles

ide

12

12

14

14

28

RE1A
8 Oz. Can
AAR-158-01

Energy

{(keV)

39.
.17
.42
=56
- B
o e
.20

86

-t

[i=N

=

WENWNNFREJOULNIFRWOOANFNUIUWURNDNRPOBFHORFOWRUOWSOHFANONNI- -

Jt

W -

o

.40
.60

Line MDA

{pCi/Gram)

U AU ~IWOAHWHEESNOOCQOOAORWUIRWONWEHENONOAANWNEFEFEONE

.0835E+001
. 7999E+000
.7414E+001
.0C0CE+0Q00
. 6832E+000

0264E+000

.5554E+000
.2769E+000
.9870E+001
.1898E-001
.8416E+000
.1872E-001
-4277E+000
.7061E+001
.2517E+001
.0056E+00Q0
.6032E+001
.8338B+000
-1628E+001
.0774E+001
.B8493E+001
L2464E+001
. 9578E+001
.0000E+000
.0000E+C00
.0000E+000
.CGO000E+000
.0CJ000E+00C
.0000E+00C
.5527E+000
. 6786E+000
.3511E+000
.5762E+001
.6879E+0C0
.2338E+000
.7838E-001
.1678E+001
.8055E+000
.0225E+000
.5124E+000
.7923E+000
. 7925E+000

Nuclide MDA
(pCi/Gram)

2.B80E+000

6.19E-001

7.19E-001

6.78E-001

1.42E+000

Activity
(pCi/Gram)

1.
8.
ot
0.
= ¢
4
=i,
=3..
8

=
o %

5

L.
-2
—2..

t
(63]
'

DAONOOOCOOCOHUIMONHNE

[
W N
.

-3.
=25
3
2
2
&,

9536E+000
8040E-001
S915E+001
0000E+000Q
4767E+000

.275BE-001

4357E+000
8916E+000

.3412E+000

1433E-001

.2749E+000

0201E+000
6452E+000
1410E+001
2049E+000Q

.6460E+000
.6146E+001
.0067E+Q01
-9768E+C01
.6399E+000
.1227E+001
.2630E+000
.7111E+001
.CO0CE+000
.0000E+0CO
.0000E+0Q00
.0000E+000
.0C00E+COQ
-0000E+000
.2395E+000
.9997E-001

4446E4+000

.6119E+0G0
-4125E+000
.0165E+0CO
.1818E-001

5388E+001
9913E+000
7286E~001
3264E+000
4088E+000
6285E+000



- Nu¢lide MDA Report
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name {keV) (%) (pCi/Gram) {(pCi/Gram) (pCi/Gram)
AC-228 327.64 3.20 7.4843E4+000 1.42E+000 2.4140E+000
338.32 11.40 2.1689E+000 3.7785E-001
209.51 2wd 3 1.1053E+001 - -2.1281E+000
463.00 4.40 6.3548E4+000 -1.6545E+000
583.20 0.14 2.3823E+002 3.5210E4002
794.70 4.60 8.0257E+000 6.3284E+000
911.07 27.70 1.4173E+000 1.1117E~001
964.60 5.20 7.7542E+000 3.2930E~-001
969.11 16.60 2.5060E+000 1.6028E+000
> 1587.90 3.71 0.0000E+000 0.0000E+000
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated ‘
@ = Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSTIS e
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* Kk kk*k

ename: C:\My Documents\AAR\AAR\Grid Samples\RAR-158-02.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

Acguisition Started

Live Time
Real Time

Dead Time

10/8/2014 10:32:32 AM

AAR-158-02
AAR-158-02
8 0Oz. Can
Grid Clearance

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

2.003E+002 Grams

7/7/2014 10:49:00 AM
7/7/2014 10:49:49 AM

900.0 seconds
900.8 seconds

0.09 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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kkhhkhhkhkkhhhhkhkbhhdhbhkhhhhhhhhbrhhkhhobkhhkbhhkhhhhhkdhhhhkhdhhkhhdhhkhhhkdhkhkkkhhkhkhdkkhksk

E A K ANALYSTIS

thhkhkkhhk bk hkhk Ak k bk hkhk kk ok kb hkd ok h bk hkdhkhdhkddkdbhhkhhbrbhrhhhkdhhkrdrrdbhhhbhbrbbhbhbhhhdhht

* Kk Kk k% P

Detector Name
Sample Title:

Peak Analysis Performed on:

: RE1A
AAR-158-

02

10/8/2014

Peak Analysis From Channel:

Pea

Peak ROI ROI

No. start end
1 12%98- 1314
2 1842- 1859
3 3180- 3203
4 4977- 5002
5 5294- 5321
6 7986- 8019

First peak in
Cther peak in

M
m
F Fitted singlet

Errors quoted at

k Analysis

Peak
centroid

1306.38
1851.89
3191.84
4989.62
5307.11
8002.10 1

a multiplet region
a multiplet region

1.960 sigma

To Channel:
Energy FWHM
(keV) (keV)
238.62 1 I
338.26 0.77
583.03 1 .45
911.44 0.48
969.43 0.78
461.73 0.49

10:32:32 AM
40

81982
Net Peak Net Area
Area Uncert.
4.00E+002 50.22
9.59E+001 27.50
1.14E+002 30.74
9.89E+001 20.74
4,22E+001 22.48
6.49E+001 21.14

REPORT

* Kk Kk Kk ok

Continuum
Counts

.10E+001
.11E+001
.30E+001
.14E+000
.98E+001
.07E+000

WHEWWWwo
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KAk A *I Ak A A A Ak kA hk kA dhkdd bk ko hhkhkhkdkhk ko bk bk bk ddkkdddkdr bk kkk ko ko ko hkh bk kb dddrxrdk kX kxx

BH R NUCLTITDE IDENTIFICATTION REPORT R

ThkAhkhk Kk Ak hkkhkhkhhkkhkh bk khkhkhkdhhkdhhrhkhkdhhrhkdhkhhhkddrrordhhkhkhhbdhrhhkbbkdhhhhbhkhhddhdddit

Sample Title: AAR-158-02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES S YR T D EAGDEE § 5@ S

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
AC-228 0.998 338.32+% 11.40 5.36619E+000 1.60130E+000

91l .07 27 .. TQ 4.63607E+000 9.88972E-001
969.11* 16.60 3.49990E+000 1.86828E+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
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INTERFERENCE

CORRECTED

* kK ok Kk

REPORT

Ehddhkh ok kb hkhkkdhkhkhkkrhk bbbk kbbb kbbb h bbb bbbk hkdrhdrhhbdhdhdhbhdhddhkhkhhkhkd*xdxxixx

Nuclide
Nuclide Id
Name Confidence
AC-228 0.998

s
X
@

I

Ii

Errors quoted at

Kok kok ok ok k ok ok ok

Peak Locate
Peak Locate
Peak Locate

Peak Energy
No. (keV)
1 238.62
3 583.03
& 1461.73
M = First peak in a
m = Other peak in a
F = Fitted singlet

Errors quoted at 1.

L.

UNIDENTTIZETIZED

Wt mean Wt mean
Activity Activity
(pCi/Gram) Uncertainty

4.612078E+000

960 sigma

PEAZKS
Performed on: 10/8/2014
From Channel: 40
To Channel: 8192

Peak Size in
Counts per Second %

4.4440E-001
1.2669E-001
7.2147E-002
multiplet region

multiplet region

960 sigma

7.6721158~-001

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

Jok ok ok ok ok kok ok ok

10:32:32 AM

Peak CPS
Uncertainty

12.56
26.96
32.55

4
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NUCLTITDE

M DA

REPGRT

* ok x k %

AR R e o R R L L R s

Detector Name:

Sample Geometry:

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

VVVYVVYV

[T [

Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

RE1A
8 0Oz. Can
AAR-158-02

Energy Yield
(keV) (%
39.86 1.10
12717 11.80
785.42 2.00
1620, 56 2. 75
74.81 9.60
Tall 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
112029 15:10
1155.18 1.69
1238.11 5.94
1280.96 1.47
137767 4,11
1385.31 0. 78
1401.50 1.3%
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
295. Z1 15.28
35192 37.20
785.91 1:10
338.32% 11.40
911.0%* 27 .70
969, 11% 16.60

Line MDA

(pCi/Gram)

NOANPB ORPRONDODWIUIIOOOOOONEIOIFWODWWHFRFWOWORRFEBERPRENWONE

.8913E+001
.3393E+000
.3517E+001
.0000E+000
.4483E+000
.0651E+000
. 7529E+000
.7645E+001
.4924E+001
.4816E+000
.0673E+001
.4188E-001
.4024E+000
.5491E+001
.2679E+001
.7056E+000
.1116E+001
.4712E4+000
.6002E+001
.1774E+001
+ 9535E+001
+3153E+001
.2265E+001
.0000E+000
.0000CE+000
.0000E+000C
.0000E+000
.0000E+000
.0000E+000
.2297E+000
.3776E+000
.0928E+000
.9980E+001
.6695E+000
.9333E+000
.9396E-001
.3923E+001
.0019E+000
.8645E-001
.8030E+000

Nuclide MDA
{(pCi/Gram)

4.34E+000

1.48E+000

9.42E-001

8.94E-001

6.86E-001

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

|
W OO NWRERSOOOOOO OO

Activity

(pCi/Gram)

6.
3

3

0276E+000
8581E+000
.1334E+001
.0000E+000
.6079E+000
.7861E+000
.9762E+000
.1541E+000
.2454E+001
.3983E+000
.4602E+000
.8230E-001
.0493E+001
.9970E+001
.9666E+000
.6736E-001
.1128E+001
.4579E+000
.8916E+000
.0363E-001
.6082E+001
.9175E+001
.1147E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+00C
.0000E+000
.00C00E+00Q
.4717E+000
.5566E+000
.0176E+001
.3854E+001
.2447E+001
.4926E+000
.3267E-001
.8455E+000
.3662E+000
.6361E+000
.4999E+000C
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@ = Half-life too short to be able to perform the decay correction
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GAMMA SPECTRUM ANALYSIS Biig

Ak dhhkxkdhkkkhkkhkhhhhhhh ko b bbb bbb hhhhhh bk kb kbbb bk bk dkdhrdh bk kbbb dhkhhdhhkhkhdhdhhhdhhhkkhhrk

B

lename: C:\My Documents\AAR\AAR\Grid Samples\AAR-158-03.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 10:33:28 AM

AAR-158-03
AARR-158-03
8 Oz. Can
Grid Clearance

Soin.l
8 0z. Can
5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/7/2014 12:30:00 PM
7/7/2014 12:31:25 PM

900.0 seconds
901.2 seconds

0.13 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On i 5/23/2008

Efficiency ID
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RE PORT

AR S S R S R S SRR R R RS R S R R o R R R b b I S S e A R e e

* KKKk D

E A K

Detector Name: RE1A

Sample Title:

ARAR-158-

03

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI

No. start end
1 404- 433
2 503- 523
3 1136-= 1155
4 1294- 1329
5 1469- 1489
6 1511- 1527
7 1632- 1651
8 1785- 1805
9 1841- 1861

10 2232- 2251
11 2524- 2546
12 2785- 2811
13 3177- 3206
14 3968- 3995
15 4339- 4364
16 4700~ 4725
17 4973- 5004
M 18 5267- 5321
m 19 5267- 5321
20 7986- 8019

M = First peak in
m = Other peak in
F = Fitted singlet

Errors quoted at

Peak
centroid

422.98
511596
1146.00
1306.62
1479.67
1518.58
1642.19
179580
1851.95
2240.73
2535.08
279609
3192.61
3981.79
4352.14
4712.50
4989.23
5282.43
5305.77
8002.02 1

a multiplet region
a multiplet region

1.960 sigma

Energy

10/8/2014

(keV)

T
93,
209
238
270.
277 s
2899,
328
338.
409.
463.
510,
583
727.
794.
860.
i
964 .
969.
461.

FWHM
(keV)

HRPRPRORRMHOROREFOR R OO

ANALYSTIS

10:33:29 AM
40
8192
Net Peak Net Area
Area Uncert.
9.96E+002 123.16
2.03E+002 13.39
1.97E+002 68.01
2.88E+003 136.43
2.00E+002 50.65
1.08E+002 43.63
1.13E+002 47.88
1.36E+002 45..37%
4.75E+002 60.71
1.06E+002 39.16
1.58E+002 40.83
2.53E+002 53.21
8.30E+002 70.95
1.84E+002 40.18
1.03E+002 26:95
1.13E+002 29,93
5.42E+002 53.34
9.67E+001 20.22
3.07E+002 535. 27
9.99E+001 2565

* * ok ok Kk

Continuum

FROWNRFRORPNJORRFPREROWONDWO

Counts

.23E+002
.29E+002
.86E+002
LA9E+002
« 29E4-00.2
L22E+002
.38E+002
.10E+002
.34E+002
.30E+001
.14E+00C1
.11E+002
.01E+002
.22E+001
.97E4+001
.84E+001
.98E+001
.70E+000
.52E+001
.31E4+001
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REFORT

ok ko ko ko ko ke ke ok ke ok ke ke ke ke sk okt sk sk sk ok ke ke ke ke ok sk ke sk sk ok sk ok sk ke ke ok ok ok ok ok e sk sk sk ok sk ke ke ke sk Sk sk sk sk sk ok ok Sk ke sk ke ok ok ok ok ok

k ok kk ok

NUCLITPDE

Sample Title:

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

Nuclide
Name

Td
Confidence
BL—=21.2 0.676 39

727.
785,
1620.
74.
T7.
37 s
89,
115,
238,
300.
338.
911.
969.

PB~212 0.636

AC-228 0.999

AAR-158-03
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

IDENTIFIED NUCLIDES

Enerqgy
(keV)

86
1+

Q7*
11*

Yield
(%

[ o
W OR O JWON N

(1=

11.
27.
16.

* = Energy line found in the

@:
Energy Tolerance

Errors quoted at

Energy line not used for
3.000 kev
Nuclide confidence index threshold
1.960 sigma

IDENTIFICATION

Activity
) (pCi/Gram)
10
80 1.66028E+001
00
j8)
60
50 2.70051E+001
30
75
60
60 3.54014E+001
41 1.99943E+001
40 2.66110E+001
70 2.54279E+001
60 2.54433E+001
spectrum.

Activity

Uncertainty

W N &> 0w

.72970E+000

.81151E+000

.29175E+000
. 61325E+000
.04272E+000
.68517E+00C
.06291E+000

Weighted Mean Activity

= 0. 30

* ok ok ok k

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

3
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INTERFERENCE

CORRECTETD

REPORT

* Kk ok k

Kk kKK KK K ok Kk ok ok ke k k ok ok ok ok ok ok kb sk ke ke sk Sk sk ke sk sk ok sk e sk sk ok ok ok ok sk bk b sk sk ok ke ke ke ke ok bk ok sk sk sk sk sk ok ok ok ok ok ok ok ok

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
BI-212 0.676 1.660276E+001 3.729700E+000
PB-212 0.636 3.090184E+001 2.393180E+000
AC-228 0.999 2.566944E+001 1.806357E+000

?
X
@

Errors quoted at

1.960 sigma

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

4

% & A BT UNIDENTTIZE®TIETPD PEAKS eakletkeds ek
Peak Locate Performed on: 10/8/2014 10:33:29 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 93:50 2.2521E~001 36.21
3 209.32 2.1883E-001 34.53
5 27027 2.2264E-001 25,28
6 277 .38 1.1962E-001 40.53
8 32802 1.5079E-001 33.43
10 409.29 1.1776E-001 36.95
450 463.06 1..7511E~D0L 25,91
12 510.74 2.8083E-001 21.05
13 583.18 9.2202E-001 855
15 794.99 1.1478E-001 26.09
16 860.82 1.2507E-001 26.59
M 18 964.92 1.0743E-001 20.91
20 1461.72 1.1095E-001 25.69
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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NUCLTIDE

MDA

REPORT

Kok Kok K

Kok ok ok ok ok kK ke sk ke ke sk sk sk sk ok ke ke ke ke ke ke ke ke ke ok ke ke ke sk ke kR ok ok ke ke ok ke ke ok ke ke ke ke sk sk Sk sk ke sk sk ok Sk ke ke ke ke ok ke ke ke ke ke ke ke ke kK

Detector Name:

Sample Geometry:

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

VVVVVV

*

([

Nuclide
Name

BI=212

PB~212

BI-214

PB-214

AC-228

Energy
(keV)

39.
T2%
.42

338.
911.
969.

RE1A
8 0Oz. Can
AAR-158-03

86
17

.81

oo

(

S - -

I

i
NP WOoOONRNOOWHEHDNRPROEBRRPOUORUOWROOODWRORAJONNRE R

=

(=t

19

Yield

Line MDA

(pCi/Gram)

RPNSEOFRFWNONRFR IR OO0 0O00OWOUIFRRFOIF®RBRLRORFPREPRPRFRPOWREDSJO W

.4567E+001
.8130E+000
.4201E+001
.0000E+000
.9747E+000
.9225E+000
.0461E+001
.8353E+001
.0101E+001
.8244E+000
.3250E+001
.6687E+000
.6792E+001
.5732E+001
.9497E+001
.8953E+000
.7676E+001
.3045E+001
.5295E+001
.8598E+001
.0086E+002
.8584E+001
.2055E+001
.0000E+000
.0000E+000
.0000E+00GC
.0000E+000
.00CCE+000
.0000E+000
.2094E+001
.6966E+000
.7812E+001
.5163E+001
.0104E+001
.5145E+000
.6270E+000
.2326E+001
.2027E+000
.2996E+000
.7280E+000

Nuclide MDA
(pCi/Gram)

4.81E+000

1.82E+000

1.67E+000

1.63E+000

1.73E+000

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

I

NNNNOWRFRFRENNWOOOOOORRPHEFEFWNWWRRPOFRREFPWSNORNRFEFOODE N

Activity

(pCi/Gram)

.9545E+001
.6603E+001
.0318E+001
.0000E+000C
.9867E+000
.7005E+001
.6606E+001
.2491E+001
.2909E-001
.5401E+001
.9994E+001
.8415E+000
.4469E+000
.1350E+001
.7868E+001
.7782E+000
.3554E+001
.5832E+000
.4906E+001
.8840E+000
.6399E+001
.1001E+001
.2734E+001
.0000E+000
.0C00E+000
.0000E+00O
.0000E+000
.0000E+000
.0000E+000
.0129E+000
.1898E+001
.8275E+001
.0617E+002
.9853E+000
.0787E+000
.9878E-001
.4788E+001
.6611E+001
.5428E+001
.5443E+001
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@ = Half-life too short to be able to perform the decay correction



*hkhkhkkhkkhFdhdhFddhhhkhkdhkxhkdrxkhrhdhrddrdhddrdddhrhhhhhhhrhbhbhrhdrhkrrrxxrxrxrhkhbhbhkhbhbhhkhkhkhhkhkkh

skl GAMMA SPECTRUM

KHAFANKA KA I Ao bk h bk bk h kb kbbb hhkhkdkhhhhkdhhdkhdhhhhhhkhkhhhhhkhkhkhkhkhkkkkkkkhkhkkkkdkkhok

ANALYSTIS TR EhE

‘lename: C:\My Documents\AAR\AAR\Grid Samples\AAR-158-04.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

10/8/2014

AAR-158-04
AAR-158-04

8 0z. Can

10:33:54 AM

Grid Clearance

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

2.003E+002 Grams

Sample Taken On 7/7/2014 11:06:00 AM
Acquisition Started 7/7/2014 11:07:33 AM
Live Time 900.0 seconds
Real Time 900.8 seconds
Dead Time 0.08 %
Energy Calibration Used Done On 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID



Peak Analysis Repo

rt

10/8/2014

10:33:54 AM

Page 2

Kok kokok ok ok ko ok ok ok ok kook ks ks ke ok ok sk ok ok ok ok ke ok ok ok ok ok R ks ko sk ok ke kb ok ke sk ke ke ok ok sk ke ke ke sk sk ok sk ok sk ke sk ok ke ke ok ok ok ke ok ke ok

RERPOGRT

Nk hkhkhkdhkhkdkhkdd bk bk kb r bk bbbk bk bk r bk rdkbh kbbb b dr bbb hbb bbbk d b bbb db bbb h skt ddt

* %k ok k PEATK

Detector Name
Sample Title:

: REI1A
AAR~-158-

04

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI

No. start end
1 417~ 430
2 1295— 1315
3 1635— 1651
4 1842- 1860
5 2526- 2543
6 2786- 2806
7 3180- 3205
8 3969- 3992
9 4975- 5002
10 5293— 5320
11 7985- 8018

First peak in
Other peak in
Fitted singlet

I

M
m
F

Errors quoted at

Peak
centroid

422.59
1306.43
1643.22
1852.04
2534.56
2795.76
3191.90
3980.78
4988.10
5306.37
8001.68 1

a multiplet region
a multiplet region

1.960 sigma

Energy

10/8/2014

(keV)

Tl s

969.
461.

FWHM
(keV)

@ O = eSO @S

ANALYSTIS

16
o 12
26

10:33:54 AM
40

8192
Net Peak Net Area
Area Uncert.
1.34E+002 45.49
8.25E+002 72.78
3.86E+001 28 .58
1.66E+002 32.64
6.46E+001 22.46
1.12E+002 29.47
2.58E+002 37.02
5.90E+001 23.43
2.02E+002 30.84
1.06E+002 24 .12
7.74E+001 21.84

* ok ok ok ok

Continuum

OHFERFNNWNDWO R

Counts

.44E+002
.56E+4+002
.54E+4001
.16E+001
.04E+001
.15E+001
L41E+001
.10E+001
.03E+001
.03E+001
.63E+000
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Kok ke k ok ok ok ke ok ok ke ke ke ke ok sk k Sk ke ok ks ke ok ok ke ok ke ok vk ke ok vk ke Sk ok sk sk vk Sk sk sk ke sk ok ok ke sk sk ok ok ke sk sk ok ke ok ke ok sk ok ok sk ok ok ok ke ok ok ok ok ok

REPORT

Thrkrxkkrhkhkddrhhdhhkdxhhrhrhkhkrhkhbkhkdhrdhhhrdhhhkhrrhrrkhhhrkrhkdhkrhrbdhbhhbhbhkhdrdhrrhbdhhkkdd kit

*kk k)

NUCLIDE

Sample Title:

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

AAR-158-04
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

IDENTIFIED NUCLIDES

IDENTIFICATTION

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
BI-212 0.677 39.86 1.10
927 o LT 11.80 5.33108E+000 2.13359E+000
785:42 2,00
1620.56 2..75
PB-212 0.636 74.81 9.60
77 11* 17.50 3.63486E+000 1.25845E+000
87.20 6.30
89.80 1,75
115.19 0.60
238 .63™ 44.60 1.01407E+001 1.20750E+000
300 . 09* 3.41 6.81005E+000 5.07866E+000
AC-228 1.000 338.32%* 11.40 9.31298E+000 1.98142E+000
911.07#* 27.70 9.45582E+000 1.49100E+000
969.11% 16.60 8.76554E+000 2.02429E+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

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

3
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R e e R R R RS

wikikkek INTERFERENCE CORRECTETD REPORT K

Kok ok ok ok ko k ok ko ko ko k ko ok ok ok ok ok sk sk ok ok ok ok ok ok ok ok sk ok ok sk sk ok ok ok sk sk ok ok ok ke ok sk ok ke ok ok sk ok ke sk ok sk sk K ke ok ok ok ok ok ke ok

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence {(pCi/Gram) Uncertainty
BI-212 0.677 5.331079E+000 2.133588E+000
PR-212 0.636 7.016075E+000 8.587421E-001
AC-228 1.000 9.239876E+000 1.026750E+000

Il

?
X
d

l

Il

Erro

Feikide ok K ek

Peak
No.

b
6
7
1

Erro

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

% UNIDENTTIPFTIETD PEAKS i

Peak Locate Performed on: 10/8/2014 10:33:54 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Energy Peak Size in Peak CPS
(keV) Counts per Second % Uncertainty
462.97 7.1804E-002 34.76
510.68 1.2389E-001 26.43
583.05 2.8652E-001 14.36
1461.65 8.5963E-002 28.23

First peak in a multiplet region

M
m = Other peak in a multiplet region
E

Fitted singlet

rs quoted at 1.960 sigma
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e e B B B T T T R i AU SN

*x Kk x

NUCLTIDE

MDA

REPORT

* %k Kk kK

h e e e L e S

Detector Name:

Sample Geometry:

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

VVVVVYV

Vook 4+

(1

Nuclide
Name

BI=212

PB-212

BI-214

PB-214

AC-228

RE1A
8 Oz. Can
ARAR-158-04

Energy Yield
(keV) (%
39.86 1., 20
127.. L7% 11..80
785.42 2.00
1620.56 2: 715
74.81 9.60
7. 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 15.10
1155.19 1.69
1238. 11 5.94
1280.96 1.47
1377.67 4.11
138531 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
2118.54 121
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 87.20
785.91 1.10
338.32% 11.40
911.07* 27.70
969.11%* 16.60

Line MDA

(pCi/Gram)

NFRNORPRPNDNRPWREEONOOOOOOONRORPRWRFRFWWEEBRRFRPRPROWOWUNGOR®_ONNDN

.1855E+001
.9646E+000
.9162E+001
.0000E+000
.4355E+000
.8686E+000
.3900E+000
.2969E+001
.6777E+001
.8419E-001
.1436E+000
.1354E+000
.0903E+001
.1175E+001
.3150E+001
.6705E+000
.1470E+001
.0542E+001
.9855E+001
« BTT2E+001
.5420E+001
.5397E+001
.5265E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.7268E+000
.4008E+000
.0880E+001
.9025E+001
.1921E+001
.3372E+000
.1584E+000
.4190E+001
.0916E+000
.1725E+000
.0684E+000

Nuclide MDA
(pCi/Gram)

2.96E+000

9.84E-001

1.14E+000

1.16E+000

1.17E+000

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

SNOoORFRFRPRJdWsS OO

[

O W

DOWORFRFNFEFNFEFONOOOOOOWUTRF W

Activity

(pCi/Gram)

.8217E+000
.3311E+000
.9782E+001
.0000E+000C
.1269E+000
.6349E+000
.5639E+000
.4530E+001
.6812E+000
.0141E+001
.8100E+000
.2005E-001
.6815E+000
.4186E+002
.8066E+000
.0423E+000

3.9703E+001

.0711E+000
.0443E+001
.1666E+001
.8636E+001
.4960E+001
.0147E+001
.0000E+000
.0000E+000
.0000E+0GO
.0000E+000
.0000E+000C
.0000E+000
.2588E+000
.1955E+000
.2879E+001
.4687E+001
.4236E+000
.1442E+000
.0546E+000
.8706E+001
.3130E+000
.4558E+000
.7655E+000
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@ = Half-life too short to be able to perform the decay correction



GRID 187



Solutient

Technologies, 118

=

WA

-
[Pt

Project Name : A Lildons Model: Ady i NORTH
Work Order # e i1 ZA i Serial # /
Surveyor Name: B a1t Chrbhb/ Probe: \

Date: -3 14 Serial # 7
Sarvey Type: Calibration Due Vid / %3

Comments:
cnmﬂ/s’q €D -Sample Location
’ 1 Miuate hitegrated Count Z 1 Minute Integrated Counnt

1 Minuate Integrated Count

W/

o5

“t—

o 2-7

A

1 Minute Integrated Count

k2

*  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 § Meter area.

Instrument BKG:




FH I I X XTI hhkk ke w bbbk kkkkkkdkkkkhkbhkhkhkbhrhkkhkhkhhhhbhbhhhkdhdhhrhdhhhhhddhddhdit

*kxx*k

GAMMA

SPECTRUM

ke ok

ANALYSTIS

Fh Ak rhkhkhk kb dkd bbbk d b kbbb o vk hbdhh b dh b bbb b h bbb bbb rhddhhhdhddhdd kb hkrhddhxhxx*x

ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-187-01.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 10:29:12 AM
AAR-187-01

AAR-187-01

8 O0z. Can

Grid Clearance

Soil
8 0Oz. Can
5.00
40 - 8192
40 - 8l92
3.000 kev

2.003E+002 Grams

7/2/2014
7/2/2014

7:32:00 AM
7:33:14 AM

900.0 seconds
900.7 seconds

0.08 %

6/4/2008
5/23/2008
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*hkkdhbdkkhk kb bbbk khkhkhhhrhbbbhkbhkrh kbbb hk bbb bbb bbb bbb hhhkhkhhhhdhhbdhh b h bk bk hkhh bbb hhrk

R &g PEAK ANALYSTS REPORT AAEER X

TAKA R KRR KA I A A A A A A ARk bk bk kA A h ko hk bk hk kA kA A dA A Ak ko hkhk kv r kb kbbb hhkhkhhkhkhdkkhkkkkk ok xk k& &

Detector Name: REIA
Sample Title: AAR-187-01
Peak Analysis Performed on: 10/8/2014 10:29:13 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
1 417- 431 422 .94 1724 0.90 1.77E+002 49.76 1.61E+002
2 1137- 1155 1146.10 209.34 0.99 1.13E+002 40.48 9.26E+001
3 1299- 1315 1306.79 238.659 1.02 8.90E+002 73.80 1.64E+002
4 1472- 1487 1479.56 270.. 25 0.54 5.49E+001 31.22 6.61E+001
5 1843- 1862 1852.24 338.33 0.96 1.60E+002 39.72 7.07E+001
6 2526~ 2343 2534.01 462.87 0.48 5.81E+001 24.66 2.99E+001
7 2788- 2808 2797.78 511.05 0.62 1.11E+002 38,15 4.77E+001
8 3180- 3207 3193.79 5838 39 1.60 3.61E+002 44 .49 3.45E+001
9 3971- 3994 3982.86 927 :53 0.81 7.20E+001 24.51 2.10E+001
10 4342- 4365 4353.15 795.17 0.25 4.19E+001 17.43 9.14E+000
11 4701~ 4726 4713.87 861.07 0.28 4.85E+001 1710 6.50E+000
12 4978- 5004 4991.10 911.71 1.58 2.26E+002 3307 1.35E+001
13 5294- 5321 5307.02 969.42 0.46 1.31E+002 23.54 3.17E+000
14 7988- 8021 8004.76 1462.22 0.22 7.18E+001 18.95 4.15E+000

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

m 8 =

‘ors quoted at 1.960 sigma
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hhkhkFdhxddrhhrhhkhkhkrhhhdrdhkhkhkhhkddrhrrdrhdohbdhhbhhdhrrddrhbdhrhddrrrdrdhhbhbdhhh bkt htt

dede i plee NUCLTPDE IDENTIFICATION

dhkkhkkhkkhddhkhhhhkhhrhkhhkhhhhhrdhhkhrhhkhhrhhddrddhdhdhdhrhrorohkhkrhdrhkdrhhkhhkxxdrrkdhrdxx

Sample Title: AAR-187-01

REPORT ks &

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

S Y LSS EETE LS IDENTIFIED NUCLIDES S

Nuclide Id Energy Yield
Name Confidence (keV) (%)

BI-212 0.675 39.86 1.10

727 .17% 11.80

785.42 2.00

1620.56 2.75

PB-212 Q.575 74.81 960

77 E1#% 17.50

87.20 6430

89.80 1.75

11528 0.60

238.63* 44.60

300.09 3.41

AC-228 0.996 338,32+ 11.40
911.07%  27.70
969.11* 16. 60

*.

6

8
[
1

Activity
(pCi/Gram)

.50042E+000

.78779E+000

.09385E+001

.97527E+000
05783E+001
.08476E+001

= Energy line found in the spectrum.

Activity
Uncertainty

2.23951E+000

1.38834E+000

1.26040E+000

.34287E+000
.60348E+000
.98995E+000

N

@ = Energy line not used for Weighted Mean Activity

Energy Tolerance : 3.000 keVv

Nuclide confidence index threshold

Errors quoted at 1.960 sigma

= 0.30

3
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hhkkhkhkrrrkrxhhkhkkdh kbbb rhbrhkrhkhb bk bk kb b ddhr bk dhhhrhhdhkdhhhkhh bbb hk b dk A A r o xrdxx XX %%

sk ieokinkie INTERFERENCE CORRECTED REPORT FRkh X

*hkhkhrdhhkkdrhkhkhkdhkdhhhrdhddhrhbhkdhhkddhhddhhhhkdhrbdhdrrrhrdhhhbhhhhbhhkrhkrhkdhrrdhddkirxt

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
BI-212 0.675 6.500417E+000 2.239512E+000
PB-212 0.575 8.159538E+000 9.331991E-001
AC-228 0.99%06 1.030629E+001 1.101871E+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

(1

Errors quoted at 1.960 sigma

* %k ok ok ok ok ok ok ok k UNIDENT I F T ETD PEAKS Kok kkk ok k ok ok Kk

Peak Locate Performed on: 10/8/2014 10:29:13 AM

Peak Locate From Channel: 40
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
2 209.34 1.2601E-001 35.70
4 270.25 6.1001E-002 56.87
6 462 .87 6.4501E-002 42..49
T 511.05 1.2372E-00% 29. 77
8 583:39 4.0056E-001 12.34
10 7195 .17 4.6514E-002 41.64
11 861.07 5.3889E-002 35.27
14 1462.22 7.9832E-002 26.38
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 e R 3

* ok K ok Kk

Detector Name:

NUCLTIDE

Sample Geometry:

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

VVVYVVYV

Vok o+

i

Il

Nuclide
Name

BI-212

PB=212

BI-214

PB-214

AC-228

MDA

RE1A
8 0Oz. Can
AAR-187-01

Energy Yield
(keV) (%
39.86 1.10
T2 .17%* 11.80
785.42 2.00
1620.56 2415
74.81 9.60
T LA 17 .. 50
87.20 6.30
89.80 175
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 Bl 22l
1120.29 15.10
11585 .19 1.69
1238.11 5.94
1280:96 1:47
137767 4.11
1385.31 0.78
1401.50 159
1407.98 2.48
1509.19 2.19
1661.28 2. 15
1729.60 3.05
1764.49 15.80
1847.44 2 1.2
2118.54 L w2l
74.81 6.33
TP LD 10.70
87.20 3.70
89.80 1.03
241.98 7.49
Z95:21 19.20
351.92 37.20
785.91 1.10
338 .32%* 11.40
911 . Q7% 2% 570
969.11% 16.60

REPORT

Line MDA

(pCi/Gram)

FRPWORFRNRESRRPRPSEJOOOOODOONRORLE R, WWHENRRERPREOUOUNONUGIOWNDN

.63855E+001
.9748E+000
.0882E+001
.0000E+000
.0270E+000
.0039E+000
.7401E+000
.4161E+001
.8921E+001
.6177E-001
.4274E+001
.1314E+000
.1056E+001
.1425E+001
.5791E+001
.9090E+000
.8665E+001
.1383E+001
.4570E+001
.6610E+001
.7185E+001
.4847E+001
.2620E+001
.0000E+000
.000CE+00CO
.00C0E+0QO0
.0000E+000
.0000E+000
.0000E+000
.6239E+000
.8366E+000
.1476E+001
.1050E+001
.2648E+001
.5077E+000
.1937E+000
.7466E+001
.0653E+000
.3138E+000
.2215E+000

Nuclide MDA
(pCi/Gram)

2.97E+000

9.62E-001

1.13E+000

1.19%E+000

1.22E+000

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

[

|

HFRONMFFNNIFPRPRPOOOOOOOO0NF &

* Xk kx
e o e

Activity
(pCi/Gram)

2.
6.4
2
Q.
B
4.

6
1
8.
L
1
4
4.
2
1.
L
Gin
i

~1

0376E+0C1
5004E+000
0756E+001
0000E+000
3158E+000
7878E+000
9780E+000

.1219E+001

4189E+000
0938E+001

.0459E+001
.5197E-001

0822E+000
4587E+001
4801E+001
4922E+000
3776E+000

.1805E+000
.4664E+000
.8867E+000
.1705E+002
.7510E+001
.3516E+000
.0000E+000
.0000E+00C
.0000E+000C
.0000E+000
.0000E+000
.0000E+000
.0619E+000
.9684E+000
.1881E+001
.9062E+001
.6863E+001
.6913E+000
.1232E-001
.5372E+001
.9753E+000
.0578E+001
.0848E+001
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@ = Half-life too short to be able to perform the decay correction



B e L S e e e L L i R e o e a3

E R o

GAMMA

SPECTRUM

* %k K kK

ANALYSTIS

dhhkddrrkkhhhkdhdhhhkdbhkdhhhhrkhhkhhhhhrhkhkhkhhrrdbrohkbbrdhrbhkdhhhbdhdhbhkdhkrdhrhkdhbdhrhhrdhhkhxk

ename; C:\My Documents\AAR\AAR\Grid Samples\AAR-187-02.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 10:30:07 AM
AAR-187-02

AAR-187-02

8 0z. Can

Grid Clearance

Soil Waste
8 Oz. Can

5.00
40 - 8192
40 - 8192
3.000 kev

2.003E+002 Grams

7/2/2014
7/2/2014

9:44:00 AM
9:45:17 AM

900.0 seconds
900.7 seconds

0.08 %

6/4/2008
5/23/2008



Peak Analysis Repo

rt
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Ak kKhkrxrrr R hdhhhhkkrhhkhhhhkhdhrhhdhdhdhdhdhhkhk bk b,k hkkrxxrxxkxhkhkhkhkhkhrkhkkdhkkhkhkhhkrhkhkxkx

E A K ANALYSTIS REPORT Tk kK

Fhxdhkkhxhhkhkhhkkhkhkhkhdhhhkhkkkhkkkkkkkkkok ko k sk ok ok ok ok ks ok ok o o ok ok ok % % 5 5 o ok o % o ok ok ok o & % &

ok ke ke P

Detector Name: REIA

Sample Title: AAR-187-02
Peak Analysis Performed on: 10/8/2014 10:30:07 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) Arez Uncert. Counts

1 417- 432 423.38 77:.32 0.84 2.40E+002 56.44 1.95E+002
2 1295-— 1315 1306.83 238.70 0.92 1.16E+003 83.38 1.82E+002
3 1470~ 1489 1479.57 210,25 0.99 8.98E+001 32.75 5.42E+001
4 1635- 1651 1643.43 300.18 1.02 7.05E+001 32.83 6.55E+001
5 1842- 1863 1852.93 338.45 1.13 2.52E+002 41.46 5.22E+001
6 1920~ 1935 1827.13 352.01 0.66 5.69E+001 25.69 3.81E+001
7 2527— 2546 2535.%3 463.18 1.11 8.40E+001 28.26 3.50E+001
8 2787- 2806 2796.30 510,78 0.71 6.79E+001 38.72 9.21E+001
9 3181- 3206 3193.06 583.26 1.04 3.72E+002 44 .27 3.25E+001
10 3325- 3346 3335.04 609.19 0.56 7.57E+001 22 .91% 1.63E+001
11 3971- 3995 3983.32 127 26 1.11 8.06E+001 28.49 3.14E+001
12 4341- 4364 4352.63 795.08 0.72 5.40E+001 17.31 6.00E+000
13 4700- 4725 4712.47 860.81 0.82 4.00E+001 23.74 2.50E+001
14 4978- 5006 4991.02 911.69 0.93 2.32E+002 39,00 3.56E+001
15 5294- 5321 5307.82 969.56 0.46 1.22E+002 33.54 3.73E+001
16 7987- 8020 8003.95 1462.07 0.37 8«55E+001 A+ 36 8.50E+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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Sample Title:

ARAR-187-02

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

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

IDENTIFIED NUCLIDES

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

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
BI=212 0.674 39.86 1.10
T2 . LT 11.80 7.27865E+000 2.60139E+000
785.42 2.00
1620.56 278
PB-212 0.636 74,81 9.60
77..11* 17.50 6.51446E+000 1.59331E+000
87.20 6.30
89.80 1,75
115,18 0.60
238 . 63> 44.60 1.43015E+001 1.53608E+000
300.09* B4l 1.24572E+001 5.83620E+000
BI-214 0.447 609.31~* 46.30 1.51434E+000 4.67868E-001
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 Lo 39
1407.98 2.48
1509.18 2.19
1661.28 1.15
1729.60 3.05
1764.49 15.80
1847.44 2:12
2118.54 121
AC-228 0.995 338.32% 11.40 1.40992E+001 2.58510E+000
911 .07% 27.70 1.09036E+001 1.87658E+000
969 .11% 16.60 1.00914E+001 2.80478E+000
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance

Errors quoted at

3.000 keV
Nuclide confidence index threshold =
1.960 sigma

0.30

3
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Nuclide

Name

BI-212
PB-212
BI-214
AC-228

?
X
@

I

Nuclide Wt mean
Id Activity
Confidence (pCi/Gram)
0.674 7.278646E+000
0.636 1.061643E+001
0.447 1.514345E+000
0.995 1.156708E+4001

Frrors quoted at

* ok ok k ok kokik ok ok

1.960 sigma

UNIDENTTITFTIED P

Peak Locate Performed on: 1
Peak Locate From Channel:
Peak Locate To Channel:

Peak Energy
No. (keV)
3 270 .28
6 382 .41
7 463.18
8 510.78
S 583.26
12 795.08
13 860.81
16 1462.07
M = First

m = Other
= Fitted singlet

Peak Size in

CTED REPORT FRERH

Wt mean
Activity
Uncertainty

2.601385E+000
1.086516E+000
4.678680E-001
1.336820E+000

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

E A K S *kkkkkkkkk

0/8/2014 10:30:07 AM
40
8192

Peak CPS

Counts per Second % Uncertainty

9.9799E—-002
6:3205E-002
9.3333E-002
7+5458E-002
4.1278E~001
6.0000E-002
4,4462E~-002
9.5000E-002

peak in a multiplet region
peak in a multiplet region

Errors quoted at

1.960 sigma

36.46
45.1¢6
33.64
57,02
11.92
32.06
59.32
26,: 15
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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-187-02

Energy Yield
(keV) (%
39.86 1.10
727:17% 11.80
785.42 2.00
1620.56 2.75
74.81 9. 60
T7.LL* 17.50
87.20 6.30
89.80 1.75
115418 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 1415
1729.60 3.05
1764.49 15.80
1847.44 2.2
2118.54 1:.21
74.81 6..33
TP L 10.70
87.20 3.70
89.80 1.03
241.98 7.49
295.21 19.20
351..92 3720
785.9% 1.10
338 .32* 11.40
911.07% 27.70
969.11%* 16.60

Line MDA

(pCi/Gram)

WNNOFRFNRPARRPRPUGIOOOOOOOOOONUIORFR WRWEPBFUOUORPOANNINDUOIOWWN

.7281E+001
.6427E+000
.1822E+001
.0000E+000
.3283E+000
.2389E+000
.6364E+000
.7009E+001
.4278E+001
.0605E+000
.7948E+000
.6752E-001
.2703E+001
.4307E+001
+5917E+001
.2850E+000
.8097E+001
.1560E+001
.8931E+001
.7403E+001
.8053E+001
.0048E+001
.4633E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0808E+000
.3180E+000
+3002E+001
.5889E+001
.3909E+001
.6628E+000
.2639E+000
.8723E+001
.7278E+000
.0998E+000
.7934E+000

Nuclide MDA
(pCi/Gram)

3.64E+000

1.06E+000

5.68E-001

1.26E+000

2.10E+000

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

RPRPRRPRPRFEFNOCHFRF~1JTOOOOOOOOOWOAOANKERFRPRWN®RORMFERFRERENWORODOO -]k

|

Activity

(pCi/Gram)

.7269E+000
.2786E+000
.1691E+000
.0000E+000
.0236E+000
.5145E+000
.1300E+000
.7375E+000
.5907E+001
.4301E+001
.2457E+001
.5143E+000
.5777E+001
.4152E+001
.8366E+000
.8212E-002
.5904E+001
.4049E+000
.5504E+000
.1908E+001
.2265E+001
.7977E+001
.4629E+000
.0000E+000
.0000E+00O
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.1353E+000
.8360E+000
.0321E+000
.6544E+001
.8226E+000
.9360E-001
.5058E+000
.1121E+001
.4099E+001
.0904E+001
.0091E+001
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@ = Half-life too short to be able to perform the decay correction
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“ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-187-03.CNF

Report Generated On

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

Sample Geometry

=W

Peak Locate Threshold

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

Sample Size

Sample Taken On
Acqulisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

10/8/2014 10:30:48 AM
AAR-187-03

ARR-187-03

8 0z. Can

Grid Clearance

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

2.003E+002 Grams

7/2/2014
7/2/2014

7:51:00 AM
7:53:10 AM

900.0 seconds
900.6 seconds

0.06 %

6/4/2008
5/23/2008
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Detector Name: RELA
Sample Title: AAR-187-03
Peak Analysis Performed on: 10/8/2014 10:30:48 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 1297- 1316 1307.00 238.73 1.02 2.88E+002 43.95 6.02E+001
2 3181~ 3204 3193.34 583,81 1,23 1.05E+002 25.20 1.50E+001
3 4979- 5004 4991.44 911.77 1.00 7.20E+001 22.12 1.30E+001
4 5294- 5321 5307.43 969.49 0.61 3.80E+001 16.34 7.00E+000
5 7987- 8020 8003.33 1461.95 0.28 6.98E+001 18:76 4.16E+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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Sample Title: AAR-187-03
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES RE GRS R e R 6

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
AC-228 0.562 338.32 11.40
911 . 07+ 27.70 3.37776E+000 1.04591E+0G00
969.11%* 16.60 3.15103E+000 1.35977E+000
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 3.000 kev
Nuclide confidence index threshold = 030

Errors quoted at 1.960 sigma
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/Gram) Uncertainty
AC-228 0.562 3.293480E+000 8.290317E-001

?
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

*kKkhkhkk kK kK

Peak Locate
Peak Locate
Peak Locate

Peak
No.

Energy
(keV)

238.73
583.31
1461.95

LN =

First peak in a
Other peak in a
Fitted singlet

mE R

Errors quoted at 1.

1,

UNIDENTTIVEFTIETD

960 sigma

PEAKS
Performed on: 10/8/2014
From Channel: 40
To Channel: 8192

Peak Size in
Counts per Second %

3.1980E-001

1.1664E~-001
7.7601E-002

multiplet region
multiplet region

960 sigma

Kook sk k ok sk ko kK

10:30:48 AM

Peak CPS
Uncertainty

15.27
24.00
26.85
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Detector Name:

Sample Geometry:

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

VVVVYVYV
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Nuclide
Name

BI-212

PB-212

BI-214

PB-214

AC-228

Energy

(keV)

39.
727
785.

1620.

4.

L7 s

87.

89.
115.
238.
300.
609.
768.

969.

RE1A
8 0Oz. Can
AAR-187-03

86
17
42

232
S e

11#*

Yiel

—
oe

=

sk

(1=

W
NP WOOORNUOWRNNMNRFPORRFPRUORFRPROWRFUOUODOODWERORFROTWONNR -

=

[

=

(UL
= ~J W0

11,
27 s
16.

3

a

Line MDA

(pCi/Gram)

RPRWASROR NN NINNDBBOOOOOOONWOAHFWOWWHFWOXWORRESRERLRNONWER

.7062E+001
.7088E+000
.4604E+001
.0000E+000
.9904E+000
.7948E+000
.2635E+000
.5537E+001
.3021E+001
.2552E+000
.0164E+001
.4188E-001
.5133E+000
.2728E+001
.4327E+001
.2972E+000
.2165E+001
.7148E+000
.7007E+001
.4128E+001
.8406E+001
.6881lE+001
+3312E+001
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
.0000E+000
~5352E+000
. 9355E+000
.2595E+000
.6398E+001
.5207E+000
.7545E+000
.6607E-001
.3923E+001
.3941E+000
.2757E+000
.7558E+000

Nuclide MDA
(pCi/Gram)

3.71E+000

1.26E+000

9.42E-001

8.66E-001

1.28E+000

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

I |
WWUINFEENRFWEANOOOOOONUGNNN BB WWN IO &N

Activity

(pCi/Gram)

-
1,

.1042E-001
.2416E+000
.1089E+001
.0000E+000
.5073E+000
.5044E+000
.1802E+000
.5163E+000
.3669E+001
.3636E+000
.3021E+000
.4130E-001
.7506E-001
.0446E+001
.6337E-001
.9393E-001
.1640E+001
.8180E+000
.0137E+001
.5200E+000
.5705E+001
.8606E+000
.5258E+001
.0000E+000
.0000E+0CO
.0000E+000C
.0000E+000
.0000E+000
.0000E+000
.8356E+000
.0960E+000
.7122E+000
.1071E+001
.9770E+001
.6357E-001
.1468E+000
.5366E+000
.2552E+000
.3778E+000
.1510E+000
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@ = Half-life too short to be able to perform the decay correction
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‘ename: C:\My Documents\AAR\AAR\Grid Samples\AAR-187-04.CNF

Report

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Generated On

Location
Identification
Description
Description
Description
Description
Type
Geometry

=W N -

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 10:31:12 AM

AAR~-187-04
AAR-187-04
8 Oz. Can
Grid Clearance

Soil Waste
8 0Oz. Can

5.00
40 - 8192
40 - 8192
3.000 keVv

2.003E+002 Grams

7/1/2014 4:04:00 PM
7/1/2014 4:05:27 PM

900.0 seconds
900.6 seconds

0.06 %
Energy Calibration Used Done On : 6/4/2008

Efficiency Calibration Used Done On : 5/23/2008

Efficiency ID
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Detector Name: RE1A

NALYSTIS REPORT kKKK

Sample Title: AAR-187-04
Peak Analysis Performed on: 10/8/2014 10:31:13 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

1 416- 431 423.41 1732 0.76 1.61E+002 53.45 1.91E+002
2 1139- 1155 1146.94 209.49 1.04 9.64E+001 36.78 8.16E+001
3 1296- 1316 1306.79 238.69 0.84 8.50E+002 80.25 2.27E+002
4 1470- 1487 1479.07 200 . e 0.88 4.92E+001 30 .55 5.88E+001
5 1787- 1805 1795.88 828,03 0.34 5.73E+001 28.05 4.37E+001
6 1843- 1862 1852.56 338.39 1.10 1.89E+002 33.62 3.00E+001
7 2526- 2543 2534.91 463.03 0.81 6.24E+001 20.27 1.36E+001
8 2786- 2808 2796.13 510.75 0.75 1.15E+002 33.03 4 .33E+001
9 3179- 3206 3192.78 583.21 1.05 2.52E+002 43.24 5.23E+001
10 3326- 3347 3336.14 609.39 0.32 3.96E+001 25.32 3.34E+001
11 3971- 3994 3982.67 727.50 0.57 6.70E+001 22.10 1.50E+001
12 4343- 4366 4354.49 795.42 0.28 3.73E+001 19.33 1.47E+001
13 4977- 5005 4990.62 911.62 0.68 2.08E+002 30.73 7.68E+000
14 5295~ 5322 5308:17 969.63 1.55 1.15E+002 24.50 9.52E+000
15 7987~ 8020 8003.91 1462.06 0.45 7.41E+001 22.84 1.19E+001

=8 K
o

Fitted singlet

~.rors quoted at

1.960 sigma

First peak in a multiplet region
Other peak in a multiplet region
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Sample Title: AAR-187-04
Nuclide Library Used: C:\GENIE2K\CAMFILES\Copy of Stdlib.nlb

.................... IDENTIFIED NUCLIDES NAMAEER R SRS § 8

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/Gram) Uncertainty
BI-=212 0675 39.86 1.10
127 . 17% 11.80 6.05243E+000 2.02057E+000
785.42 2.00
1620.56 2.775
PB-212 0.575 74.81 9.60
77 L1* 1.7.50 4.37248E+000 1.47971E+000
87.20 6.30
89.80 1,78
115.19 0.60
238.63%* 44.60 1.04421E+001 1.29252E+000
300.09 3.41
BI-214 0.447 609 . 31% 46.30 7.92194E-001 5.08978E-001
768.36 5.04
806.17 1.23
934.06 3.21
11204529 15 .10
115519 1.69
1238.11 5.94
1280.96 1.47
1377.67 4.11
1.385.31 0.78
1401.50 1.39
1407.98 2.48
1509.19 2.19
1661.28 115
1729.60 3.08
1764.49 15.80
1847.44 2.12
2118.54 L.21
AC-228 0.996 338.32% 11.40 1.05809E+001 2.07362E+000
S11 L 27 « 70 9.77159E+000 1.48932E+000
969; 11" 16.60 9.57741E+000 2.06112E+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
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Nuclide

Name

BI=212
PB-212
BI-214
AC-228

Nuclide WL mean
1d Activity
Confidence (pCi/Gram)
0.675 6.052427E+000
0: 575 7.815267E+000
0.447 7.921943E~-001
0.996 9.926698E+000

CTED REPORT

Wt mean

Activity

Uncertainty

2.020571E+000
9.734432E-001
5.089777E-001
1.043253E+000

? = nuclide is part of an undetermined solution

Il

X
e

Errors quoted at

*hkkkkkkk*x

Peak
No.
2
4
5
7
3
9
12
15 1
M = Fi
m:
F:

1.960 sigma

UNIDENTIVFIETD P
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Peak Size in Peak CPS
Counts per Second % Uncertainty
1.0708E-001 38.16
5.4691E-002 62.06
6.3685E-002 48.94
6.9379E-002 32.46
1.2740E-001 28,81
2.7970E-001 17.18
4.1400E-002 51.88
8.2280E-002 30.85

peak in a multiplet region

Errors quoted at

Other peak in a multiplet region
Fitted singlet

1.960 sigma

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