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Report Generated On 11/17/02 5:58:08 PM
Detector DETO1
Sample I.D. C:\GENIE2K\CAMFILES\ENCALO1.CNF
Spectrum Number 1L STD
Sample Description 1 Liter marinelli with 1.15 g/cc
Sample Type
Sample Geometry 1
Peak Locate Threshold 3.50
Peak Locate Range (in channels) - 100 - 8192
Peak Area Range (in channels) 100 - 8192
Identification Energy Tolerance 1.00 kev
Sample Size 1.000E+000 Unit
Sample Collection Date
Spectrum Collection Date 11/13/02 6:58:59 PM
Decay Corrected To v
Collected By - P. Jones
Live Time 3600.0 seconds
. Real Time 3649.2 seconds
( - % Dead Time 1.35 &
= Back
\ / Background Type STEP |
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 1

itk |
Performed & Re\?;ewed By v ﬂ/% Date /1 / (7/ O3

Supervisory'Review ' i?wkémﬁilll Date _/2/17 /. 62—

ﬁgﬁj
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Peak Locate Analysis Report

11/17/02

5:58:08 PM
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Detector
Sample I.D.

Spectrum Number

C:\GENIE2K\CAMFILES\ENCALO1.CNF

Sample Description
Sample Type ‘

Peak Locate
Peak Locate
Peak Locate
Peak Search

MDA Confidence

Peak
No.

Performed on
From Channel

To Channel
Sensitivity
Centroid Centroid

Channel Uncertainty
168.08 0.1473
237.05 0.0624
351.06 0.0471
487.21 0.0523
544.98 0.0949
662.54 0.0557
1019.41 0.1865
1115.98 0.1188
1566.22 0.0556
2646.37 0.0373
3255.39 0.2135
3592.21 0.0469
4693.53 0.0341
5301.17 0.1591
5331.04 0.0341
7346.82 0.0471

Errors quoted at 1.96 sigma

DETO1

1L STD

1 Liter marinelli with 1.15 g/cc ma

11/17/02

100

8192
3.50
5.00

Energy
(keV)

42.24
59.55
88.05
122.08
136.51
165.89
255.07

279.18

391.70
661.60
813.79
897.96
1173.15
1325.22
1332.44
1836.15

5:58:07 PM

Peak
Significance

le.82
80.33
135.12
105.71
31.99
84.33
7.78
17.67
71.45
132.96
4.03
76.29
127.33
6.27
121.74
54.14

FWHM
(keV)

0.6779
1.1273
1.1351
1.1318
1.1796
1.1936
1.1377
1.2757
1.4194
1.6737
1.5370
1.8903
2.1958
2.3383
2.3431
2.8199
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M = First peak in
m = Other peak in
F = Fitted singlet

Errors quoted at 1.96 sigma

a multiplet region
a multiplet region
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Detector DETO1
Sample I.D. C:\GENIE2K\CAMFILES\ENCALO1l.CNF
Spectrum Number 1L STD
Sample Description 1 Liter marinelli with 1.15 g/cc matrix
Peak Analysis Performed on 11/17/02 5:58:07 PM
Peak Analysis From Channel 100
Peak Analysis To Channel 8192
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
F 1 164- 173 167.77 42.24 1.89E+003 110.49  3.19E+003
F 2 221- 246 237.02 59.55 3.22E+004 369.12 2.32E+004
F 3 334~ 366 351.08 88.05 7.37E+004 531.53 3.12E+004
F 4 474- 501 487.28 122.08 4.15E+004 406.72 1.83E+004
F 5 535- 562 545.02 136.51 5.48E+003 188.50 1.43E+004
F 6 652~ 682 662.60 165.89 2.64E+004 327.06 1.40E+004
F 7 1012- 1030 1019.49 255.07 6.88E+002 120.69 6.72E+003
F 8 1107- 1124 1115.97 279.18 1.88E+003 135.19 5.81E+003
F 9 1550- 1588 1566.26 391.70 1.54E+004 251.02 8.62E+003
F 10 2625- 2675 2646.38 661.60 4.85E+004 423.44 7.09E+003
¢ F 11 3246- 3269 3255.44 813.79 2.05E+002 82.36 2.89E+003
W, F 12 3576- 3614 3592.27 .897.96 1.75E+004 266.28 5.49E+003
F 13 4664- 4721 4693.54 1173.15 5.11E+004 431.13 3.42E+003
M 14 5288- 5357 5302.11 1325.22 3.42E+002 55.80 8.68E+002
m 15 5288~ 5357 5331.03 1332.44 4.66E+004 411.65 9.00E+002
F 16 7322~ 7372 7346.82 1836.15 1.12E+004 202.77 3.07E+002
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NUCLTIDE

Sample I.D.

--------------------

Nuclide

Name
COo-57
Co-60
Y-88

CD-109
SN-113

CsS-137
CE-139
HG-203
AM-241

*

@

Energy tolerance used was
Nuclide confidence index threshold =

1

i

Id

Confidence

1.000
0.999
0.998

1.000
1.000

1.000
1.000
1.000
1.000

IDENTIFICATION

C:\GENIE2K\CAMFILES\ENCALO1l.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

Energy
(keV)

122.06*
136.48~*
1173.22*
1332.49%
898.02*
1836.01*
88.03*
255.12*
391.69*
661.65*
165.85%
279.19*
59.54*

Yield
(%)

85.51
10.60
100.00
100.00
93.40
99.38
3.72
1.93
64.90
85.12
80.35
77.30
35.90

IDENTIFIED NUCLIDES

Activity
(uCi/Unit)

1.172E-002
1.230E-002
4.676E~002
4.735E-002
1.376E-002
1.416E-002
6.251E-001
1.067E-002
9.315E-003
*3.265E-002
8.028E-003
7.675E-004
8.013E-002

Energy line found in the spectrum.
Energy line not used for Weighted Mean Activity

1.000

Errors quoted at 1.960 sigma

0.10

Y % %k kK

Activity

Uncertainty

7.119E-004
9.358E-004
2.375E-003
2.550E-003
6.863E-004
1.205E-003
6.101E-002
2.292E-003
6.117E-004

1.884E-003 .

5.384E-004
7.771E-005
8.331E-003
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i C:\GENIE2K\CAMFILES\ENCALQO1l.CNF
1L STD

7421/46942{5 Date

Sample I.D.
Spectrum Number

Performed & Reviewed By ul 27/
Nuclide Wt mean Wt mean Wt mean
Nuclide Id Activity Activity Activity
Name Confidence (uCi/Unit) Uncertainty $% Uncertainty
CO-57 1.000 1.19E-002 5.67E-004 4.7
C0-60 0.999 4.70E-002 1.74E-003 3.7
. Y-88 0.998 1.39E-002 5.96E-004 4.3
CD-109 1.000 6.25E-001 6.10E-002 9.8
SN-113 1.000 9.41E-003 5.91E-004 6.3
Cs-137 1.000 3.27E-002 1.88E-003 5.8
CE-139 1.000 8.03E-003 5.38E-004 6.7
HG-203 1.000 7.68E-004 7.77E-005 10.1
AM-241 1.000 8.01E-002 8.33E-003 10.4

? = 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 1.96 sigma
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{ Peak Energy Peak Size in Peak CPS
- No. (keV) Counts per Second % Uncertainty
F 1 42.24 : 5.2527E-001 5.84
F 11 813.79 5.6830E-002 40.26
M 14 1325.22 9.5011E-002 16.31

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

Errors quoted at 1.96 sigma
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ANALYTICS Jeehgrohperrinlryy

Phone (404) 352-8677
Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION
. Standard Radionuclide Source

62866-521
1.0 Liter Solid in 133N GA-MA Beaker

This standard radionuclide source was prepared using aliquots mea-
sured gravimetrically £from master radionuclide solution sources.

The Am-241 was calibrated by 4 pi alpha liquid sc1nt111atlon count -
ing. All other radionuclides were calibrated using a germanium gam-
ma spectrometer system. Calibration and purity were checked us1ng a
germanium gamma spectrometer system At the time of calibration no
1nterfer1ng gamma-ray emitting impurities were detected. The gamma -
ray emission rates for the most intense gamma-ray lines are given.

Analytics maintains traceability to the National Institute of Stan-
dards and Technology through a Measurements Assurance Program as
described in USNRC Regulatory Guide 4.15, Rev. 1, February, 1979.

US Patent 4,430,258; UK Patent GB2,149,194B; CA Patent 1,196,776.
Density of solld matrix 1.15 g/cc.

/ Calibration date: January 1, 2002 12:00 EST

\EJ TOTAL
GAMMA-RAY GAMMA-RAYS UNCERTAINTY
ISOTOPE ENERGY HALF-LIFE PER SECOND %
Am-241 59.5 432 Yy 1057 5.0
Cd-109 88 462.6 d 1390 4.8
Co-57 122 271.79 d 838.8 4.9
Ce-139 166 137.6 d 1159 4.5
Hg-203 279 46.61 a 2828 4.6
Sn-113 392 115.1 d ' 1470 4.2
Cs-137 662 30.07 y 1032 4.0
Y-88 898 106.6 d 3931 4.2
Co-60 1173 5.2714 vy 1928 4.0
Co-60 1332 5.2714 vy 1941 4.0
Y-88 1836 106.6 d 4112 4.2

P O NUMBER 14531 Item/ﬁ
SOURCE PREPARED BY:
D. Currie, Radlochemist

»»»»»» - Q A APPROVED: AW ﬂl@a pY e 07\

Cff This standard w111 expire one year after the calibration date.




Certificate File Listing Report
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CERTIFICATE
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Emission Rate
% Uncert. (+-)

5.00
4.80
4.90
4.50
4.60
4.20
4.00
4.20
4.00
4.00

;
Filename: C:\GENIE2K\CAMFILES\100201.CTF
Certificate Description:
Certificate Title: 62866-521 1L Solid Matrix in mar
Quantity 1.00 units
Assay date 1/1/2002 12:00:00 PM
Nuclide . Half-Life Energy Emission Rate
Name (Days) (keV ) GPS/Unit
- Am~-241 1.579E+005 59.537* 1057.0
Cd-109 4.640E+002 88.032 1390.0
Co-57 2.709E+002 122.063 838.8
Ce-139 1.377E+002 165.853 1159.0
Hg-203 4.660E+001 279.189 2828.0
Sn-113 1.151E+002 391.688 1470.0
Cs-137 1.102E+004 661.649* 1032.0
Y-88 1.066E+002 898.021 3931.0
[ =60 1.925E+003 1173.220 1928.0
~60 1.925E+003 1332.490 1941.0
88 1.066E+002 1836.010~* 4112.0

* = Used for Calib/INIT

4.20
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E :name: C:\GENIE2K\CAMFILES\ENCALQ1.CNF

Report Generated On : 11/13/2002 8:51:43 PM

1 Liter Water calibration spectrum
Calibration Spectrum

Sample Title
Spectrum Description

e oo

Sample Identification : 1L STD
Sample Type :
Sample Geometry : 1

Peak Locate Threshold : 5.00

Peak Locate Range (in channels) : 1 - 40096
Peak Area Range (in channels) : 1 - 4096
Identification Energy Tolerance : 1.000 keVv

Sample Size . 1.000E+000 Unit

Sample Taken On
Acquisition Started

11/13/2002 6:58:59 PM

Live Time 3600.0 seconds

Real Time : 3649.2 seconds
Dead Time : 1.35 %
(. ,
n Energy Calibration Used Done On : 11/13/2002
Efficiency Calibration Used Done On : 11/13/2002

Efficiency ID : 1
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Detector Name:
Sample Title: -

DETO1

Geometry Description:

Efficiency Calibration Performed on:

by:
Geometry Type Used:

1

DUAL

Efficiency Triplets

11/13/2002

1 Liter Water calibration spectrum

8:36:02 PM

Energy Efficiency Exrror
59.54 8.41E-003 4.25E-004
88.03 2.37E-002 1.14E-003
122.06 3.10E-~002 1.53E-003
165.85 3.14E-002 1.43E-003
279.19 2.13E-002 1.46E-003
391.69 1.97E-002 8.49E-004
661.65 1.34E-002 5.39E-004
898.02 9.76E-003 4.19E-004
1173.22 8.29E-003 3.34E-004
1332.49 7.50E-003 3.02E-004
' 1836.01 5.96E-003 2.57E-004
o/ oy , ,
DUAL Efficiency Calibration Equation
Single Equation Terms =-> Offset: -441.296
Slope: 355.603
Quadratic: -115.039
Cubic: 18.562
4th Order: -1.496
5th Order: 0.048
6th Order: 0.000
7th Order: 0.000
8th Order: 0.000
9th Order: 0.000
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Detector Name: DETO1l
Sample Title: 1 Liter Water calibration spectrum

Fhkkkkkdkdkkkk* ENERGY CALIBRATION COEFFICIENTS  ***kdkkdkdkdhkk
Energy Calibrgte Performed on: 11/13/2002 8:26:10 PM
by: faw Jones
Energy Calibrate Type: POLY
Energy (keV) = 0.320 + 0.250*ch + 0.00E+000*ch”2 + 0.00E+000*ch”"3
% e de de de ke gk ok ek ke ke ke SHAPE CALIBRATION COEFFICIENTS Jde % de e ok K de Kk ke ok ok ok ke

Shape Calibrate Performed on: 11/13/2002 8:26:10 PM
by:

FWHM = 0.623 + 0.046*E~1/2
LOW TAIL = 6.9E-001 + 8.4E-004*E

de e kK ke d Kk ok Kk de K de ke ok ook ke ENERGY CALIBRATION RESULTS TABLE (X232 228222222 X &4
Centroid Centroid Energy
{ Channel error (keV )
o/ 237.04 0.03 59.54
351.09 0.03 88.03
487.28 0.02 122.06
662.58 0.03 165.85
1116.02 0.10 279.19
1566.26 0.03 391.69
2646.36 0.03 661.65
3592.25 0.03 ‘ 898.02
4693.53 0.04 1173.22
5331.04 " 0.04 1332.49
7346.81 0.04 1836.01
e e e ok ok ke ek SHAPE CALIBRATION RESULTS TABLE deode e ode de ok ok ke ok
Energy FWHM FWHM TAIL TAIL
(keV ) channels error channels error
59.54 4.34 0.07 2.57 0.21
88.03 4.53 0.06 3.16 0.29
122.06 4,59 0.05 3.82 0.48
165.85 4.87 0.06 4.80 1.48
279.19 5.19 . 0.26 : 2.85 0.71
391.69 5.70 - 0.07 - 4.60 0.59
661.65 6.74 0.06- - . 5.47 0.41 '
898.02 7.60 0.06 _ 6.09 0.42
- 1173.22 8.78 0.07 ~6.83 0.34
1332.49 9.36 0.08 7.47 0.45
1836.01 11.26 0.07 8.51 0.33

t 9% %k % %k e d vk e de v e sk e e ok de sk e de e ok e b sk T ok ok dk Sk Sk ok e e sk e gk e e o e ek Sk b ok Sk ke b vk Y ok ke dk e e de ok ke ok e ek ke e ke ok e ok

Baliakelel  GAMMA SPECTRUM  ANALYSTIS  kkkkk
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Dual Efficiency Calibration Curve
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Datasource: DETO1
In(Eff) = -4.413e+002 + 3.556e+002*In(E) - 1.150e+002*In(E)*2 + 1.856e+001*In(E)"3
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v Energy Calibration Curve

B Measured Caiculated
2500
2000 /
"
—
//

1500 —F
k e
e /

v 1000 /
500 _ / /
0
.O 1024 2048 3072 4096 5120 6144 7168 8192

Channel

" Datasource: DETO1

i Energy = 3.203e-001 keV + 2.499e-001*Ch
./ FWHM = 6.229¢.001 keV +4.6240-002E~1/2
Lo Tail = 6.871e-001 keV + 8.395¢-004*E

| L Sold. (00AD].CNF
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Date: 11-14-02

250 mL Marinelli Beaker Fifled With Sand to Top

Quantification check of ISOCS at Veterans Affairs Medical Center

Mixed Gamma Standard source Analytics S/N 64091-466 Duratek# 080201

Source Activity on 2|Count Date: 12
Activity y
Isotope Energy  Yield Activity Activity  Uncertainty Current Original Activity

(keV) _(gam/dis.)
Am-241 59.5 0.359

Cd-109 88 0.0372
Co-57 122 = 0.8551
Ce-139 166 0.8035
Hg-203 279 0.773
Sn-113 392 - 0.649
Cs-137 662 0.8512

am./sec) (uC
19 7.485E-02
¢ 1.045E+00
: 2.401E-02
3.653E-02
8.244E-02
6.663E-02
3.204E-02

(uCi) % difference
2. 7.264E-02 -2.95
1.008E+00 -3.57
2.303E-02 -4.12
3.552E-02 -2.78
7.821E-02 -5.13
6.516E-02 -2.21
3.187E-02 -0.52

S

Y-88 898 0.934 : 1.072E-01 1.008E-01 -5.96
Co-60 1173 1 : 4.862E-02 4.868E-02 0.12
Co-60 1332 1 4.922E-02 4.934E-02 0.25

Y-88 1836 0.9938 1.053E-01 1.037E-01 -1.56

1. Source quantification following calibration on Nov. 13, 2002
2. Gamma ray ylelds obtained from "Radioactive Decay Data Tables" D.C. Kocher
3. Activity % difference = ( Original Activity - Certified Activity) / Certified Activity*100
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Report Generated On. '~ 11/14/02 6:47:11 PM
Detector DETO1
Sample I.D. C:\GENIE2K\CAMFILES\250ml calibration.CNF
Spectrum Number 250mL STD
Sample Description 250 mL marinelli with 1.58 g/cc
Sample Type
Sample Geometry 1
Peak Locate Threshold 3.50
Peak Locate Range (in channels) 100 - 8192
Peak Area Range (in channels) 100 - 8192
Identification Energy Tolerance 1.00 keVv
Sample Size 1.000E+000 Unit
Sample Collection Date
Spectrum Collection Date 11/13/02 9:02:22 PM
Decay Corrected To
Collected By P. Jones
Live Time 2913.9 seconds
. Real Time 3000.1 seconds
i % Dead Time ‘ 2.87 %
./ Background Type STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used )

Performed & Reviewed By _ 7 / A Q‘b | Date _/ / /¥ O

Supervisory Review fivﬁvuauML Date /Z/ [7/ 0=
, )
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Detector DETO1
Sample I.D. C:\GENIE2K\CAMFILES\250ml calibration.CNF
Spectrum Number 250mL STD
Sample Description _ 250 mL marinelli with 1.58 g/cc mat
Sample Type
Peak Locate Performed on 11/14/02 6:47:11 PM
Peak Locate From Channel 100
Peak Locate To Channel 8192
Peak Search Sensitivity 3.50
MDA Confidence 5.00
Peak Centroid Centroid Energy Peak FWHM
No. Channel Uncertainty (keV) Significance (keV)
1 168.20 0.1301 42.37 21.06 0.7627
2 236.72 0.0648 59.46 74.13 1.1540
3 281.49 0.2916 70.65 3.70 1.0578
4 290.11 0.2180 72.73 8.04 1.0637
5 350.84 0.0427 87.99 163.74 1.1771
6 487.01 0.0466 122.03 132.04 1.1932
7 544.85 0.0852 136.46 39.61 1.2068
_ 8 662.31 0.0432 165.84 142.77 1.2526
(- 9 953.88 0.1977 238.70 6.79 0.9910
O/ 10 1019.60 0.1221 255.11 16.66 1.3060
11 1115.89 0.0486 279.18 100.92 1.3384
12 1406.80 0.2443 352.02 3.92 1.8353
13 1566.03 0.0394 391.66 141.25 1.4687
14 2042.67 0.179%90 510.79 5.29 2.3836
15 2436.10 0.2437 609.05 4.11 0.8965
16 2646.16 0.0367 661.56 138.78 1.7402
17 3255.77 0.1427 813.89 7.96 1.9374
18 3592.00 0.0341 897.91 143.02 1.9935
19 4693.29 0.0333 1173.10 133.75 2.2802
20 5300.52 0.1275 1324.97 8.82 2.4640
21 $330.79 0.0335 1332.40 124.43 2.4688
22 7346.57 0.0351 1836.09 97.72 2.9765

Errors quoted at 1.96 sigma
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M = First peak in
m = Other peak in
F = Fitted singlet

Errors quoted at 1.96 sigma

a multiplet region
a multiplet region

K ok ke kK PEAK ANALYSIS REPORT * ok ok
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Detector DETO1
Sample I.D. C:\GENIE2K\CAMFILES\250ml calibration.CNF
- Spectrum Number 250mL STD
Sample Description 250 mL marinelli with 1.58 g/cc matrix
Peak Analysis Performed on 11/14/02 6:47:11 PM
Peak Analysis From Channel 100
Peak Analysis To Channel 8192
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
F 1 164- 176 168.27 42.37 3.74E+003 144.490 6.88E+003
F 2 221- 252 236.68 59.46 3.25E+004 386.71 4.17E+004
M 3 265- 294 281.45 70.65 1.10E+003 207.95 2.29E+004
m 4 265- 294 289.79 72.73 1.33E+003 223.82 2.28E+004
F 5 333- 367 350.86 87.99 1.18BE+005 669.60 5.41E+004
F 6 474~ 505 487.09 122.03 7.21E+004 533.89 3.67E+004
F 7 532- 562 544.82 136.46 9.42E+003 253.42 3.05E+004
F 8 642-, 681 662.40 165.84 .7.60E+004 537.95 3.42E+004
F 9 947- 960 953.97 238.70 6.45E+002 159.38 1.00E+004
F 10 1009- 1029 1019.64 255.11 2.45E+003 173.91 1.27E+004
-F 11 1107- 1138 1115.98 279.18 3.28E+004 365.30 1.67E+004
o’ F 12 1401- 1416 1407.48 352.02 5.02E+002 135.17 6.25E+003
F 13 1541- 1590 1566.12 391.66 5.91E+004 469.08 1.75E+004
F 14 2027- 2056 2042.86 510.79 1.13E+003 133.91 8.19E+003
F 15 2430- 2443 2436.06 609.05 1.84E+002 96.25 3.54E+003
F 16 2624- 2671 2646.21 661.56 5.68E+004 459.91 1.30E+004
F 17 3247- 3270 3255.83 813.89 7.72E+002 112.68 4.42E+003
F 18 3569~ 3620 3592.07 897.91 6.40E+004 486.48 1.06E+004
F'19 4671- 4728 4693.33 1173.10 6.02E+004 468.90 5.38E+003
M 20 5286- 5359 5301.13 1324.97 9.44E+002 88.33 2.07E+003
m 21 5286- 5359 5330.83 1332.40 5.49E+004 446.12 2.13E+003
F 22 7317- 7374 7346.55 1836.09 3.98E+004 378.57 9.06E+002
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NUCLTIDE

Sample I.D.
Nuclide Library Used- C:\GENIE2K\CAMFILES\CALIB.NLB

Nuclide

Name
CO-57
CO-60
Y-88

CD-109
SN-113

CS-137
CE-139
HG-203

AM-241

Id

Confidence

1.000
0.998
0.999

1.000
1.000

0.999
1.000
1.000
0.999

IDENTIFICATION

hkdkhkhkdhkhkhkkhkhkkhkkkkkdhhhhkkhkhkhRtkhhkhkkhkkdkkhhkhkhkhkhhkhkkkhhkhdhhkhkkhkhhdkhdhdkhdhhkhdhkkhkdkhhkx

C:\GENIE2K\CAMFILES\250ml calibration.CNF

Energy
(keV)

122.06*
136.48~*
1173.22*
1332.49*
898.02*
1836.01*
88.03*
255.12*
391.69*
661.65*
165.85*
279.19*
59.54~*

Yield
(%)

85.51
10.60
100.00
100.00
93.40
99.38
3.72
1.93
64.90
85.12
80.35
77.30
35.90

IDENTIFIED NUCLIDES

Activity
(uCi/Unit)

1.611E-002
1.657E-002
4.637E-002
4.704E-002
4.190E-002
4.316E~-002
8.240E-001
2.967E-002
2.871E-002
3.162E-002
1.796E-002

'1.051E-002

7.258E-002

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

Energy tolerance used was
Nuclide confidence index threshold =

1.000

Errors quoted at 1.960 sigma

0.10

% J J Kk K

Activity

Uncertainty

9.356E-004
1.158E-003
2.586E-003
2.782E-003
2.141E-003
3.718E-003
7.999E-002
4.091E-003
1.736E-003

1.897E-003 -

1.070E-003
6.597E-004
7.792E-003
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Sample I.D.
Spectrum Number

Performed & Reviewed By

Nuclide
Name

Cco-57
CO-60
Y-88
CDh-109
SN-113
Cs-137
CE-139
HG-203
AM-241

?
X
e

Nuclide

Id

Confidence

1.000
0.998
0.999
1.000
1.000
0.999
1.000

.1.000

0.999

722 () e

Wt mean
Activity
(uCi/Unit)

1.63E-002
4.67E-002
4.22E-002
8.24E-001
2.89E-002
3.16E-002
1.80E-002

~1.05E-002

7.26E-002

Errors quoted at 1.96 sigma

- C:\GENIE2K\CAMFILES\250ml calibration.CNF
250mL STD .

Date NIl ] 02
Wt mean Wt mean
Activity Activity
Uncertainty % Uncertainty
7.28E-004 4.5
1.89E-003 4.1
1.86E-003 4.4
8.00E-002 9.7
1.60E-003 5.5
1.90E-003 6.0
1.07E-003 6.0
6.60E-004 6.3 .
7.79E-003 10.7

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

No. (keV) Counts per Second % Uncertainty
F 1 42.37 1.2839E+000 : 3.86
M 3 70.65 3.7665E-001 18.95
m 4 72.73 4.5612E-001 16.84
F 9 238.70 2.2139E-001 24.71
F 12 352.02 1.7244E-001 26.90
F 14 510.79 3.8689E-001 11.88
F 15 609.05 6.3069E-002 52.37
F 17 813.89 2.6505E-001 14.59
M 20 1324.97 3.2411E-001 9.35

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

Errors quoted at 1.96 sigma
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ANALYTICS () 6 hetV ™ fiky it
8-20-02 Durafl OFC20| Phone (404) 352-8677

| Fax  (404) 352-2837
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

64081-466
Sand in 250 ml Marinelli Beazker Filled to Top

This standard radionuclide source was prepared using aliquots mea-
sured gravimetrically from master radionuclide solution sources.
The Am-241 was calibrated by 4 pi alpha liquid scintillation count-
ing. All other radionuclides were calibrated using a germanium gam-
ma spectrometer system. Calibration and purity were checked using a
germanium gamma spectrometer system. At the time of calibration no
interfering gamma-ray emitting impurities were detected. The gamma-
ray emission rates for the most intense gamma-ray lines are given.
Analytics maintains traceability to the National Institute of Stan-
dards and Technology through a Measurements Assurance Program as
described in USNRC Regulatory Guide 4.1S, Rev. 1, February, 1979.

Calibration date: July 1, 2002 12:00 EST

| -

- TOTAL
GAMMA-RAY GAMMA-RAYS UNCERTAINTY

ISOTOPE ENERGY HALF-LIFE PER SECOND %

‘ Am-241 §9.5° 432 )4 $94.2 5.0

.’ Cd-109 88 462.6 d 1439 5.0
Co-57 122 271.79 d 759.8 4.7
Ce-139 166 137.6 d 1086 4.3
Hg-203 279 46.61 d 2358 4.1
Sn-113 392 115.1 4 1600 4.1
Cs-137 662 30.07 vy 1005 4.8
Y-88 g8se 106.6 d 3704 4.2
Co-60 1173 5.2714 Yy 1799 4.1
Co-60 1332 $.2714 vy 1821 4.2
Y-88 1836 106.6 d 3873 4.0

490 grams/310 mL of sand.
P O NUMBER 14630, Item 2 /ﬂ/
SOURCE PREPARED BY: / . Uir e
“M. ‘D~€urrie, Radiochemist

Q A APPROVED: __,,{_Cédéld ,V_/l//dl-

This standard will expire one year after the calibration date.
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1380 Seaboard Industrial Bivd. ]
Attanta, Georgia 30318 - U.SA §-20-0 C

Phone (404) 352-8677
Fax (404) 352-2837
email: analytics@mindspring.com
www.analyticsinc.com

ANALYSIS OF UNCERTAINTY

BATCH 105 MIXED GAMMA STANDARDS WITH Am-241
CALIBRATION DATE: July 1, 2002 12:00 EST

‘GAMMA RAY RANDOM ERROR % SYSTEMATIC ERROR % TOTAL %
ENERGY (keV) { 99 % CL ) -
59.5 2.0 3.0 5.0
88 1.8 3.2 5.0
122 _ 2.0 2.7 4.7
166 1.5 2.8 4.3
279 1.1 3.0 4.1
392 1.3 2.8 2.1
662 1.8 3.0 4.8
898 1.2 3.0 4.2
1173 1.3 2.8 4.1
1332 1.4 2.8 4.2
1836 1.0 3.0 4.0

The systematic error includes the error in calibration standards,
weighing error, and estimated counting corrections. All uncertain-
ties are stated at the 99% confidence level.

No interfering gamma emitting impurities were detected during
calibration. Depending on the resolution and energy dispersion
(kev/channel) of the measuring system, the following spectral

conflicts may occur: (1) between the 88 keV gamma-ray and the

X-rays emitted in the decay of Eg-203, (2) between the 1333 keV
gamma-ray and the 1325 keV single escape peak from the 1836 keV

gamma-ray.




Dual Efficiency Calibration Curve

r—— — — Low Energy B  Measured High Energyw

0.05
0.04
0.03
0.02
0.01 \‘\.\

0

0 500 1000 1500 2000 2500

Energy (keV)

Datasource: DETO1 :
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Emission Rate

% Uncert. (+-)

_—
Filename: C:\GENIE2K\CAMFILES\080201.CTF
Certificate Description:
Certificate Title: 64091-466 250 mL Sand Matrix in
Quantity 1.00 units
Assay date 7/1/2002 12:00:00 PM
Nuclide . Half-Life Energy Emission Rate
Name (Days) (keV ) GPS/Unit
Am-241 1.579E+005 59.537* 994.2
Cd-109 4.640E+002 88.032 1439.0
Co=-57 2.709E+002 122.063 759.8
Ce=-139 1.377E+002 165.853 1086.0
Hg-203 4.660E+001 279.189 2358.0
Sn-113 1.151E+002 391.688 1600.0
Cs-137 1.102E+004 661.649* 1009.0
Y-88 1.066E+002 898.021 3704.0
~ n=60 1.925E+003 1173.220 1799.0
\ ,/~60 1.925E+003 1332.490 1821.0
-88 1.066E+002 1836.010* 3873.0

* = Used for Calib/INIT

;2527»~L.

/1/3/051 /%
jefafor tFenggt

5.00
5.00
4.40
4.30
4.40
4.20
4.30
4.40
4.40
4.60
4.40

1
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Report Generated On 12/12/02 1:21:05 PM

Detector DETO1

Sample I.D. C:\GENIE2K\CAMFILES\QC 120802C.CNF

Spectrum Number QC120802C.CNF

Sample Description Mixed Gamma un 250ml Marinelli

Sample Type Marinelli

Sample Geometry 2

Peak Locate Threshold 3.50

Peak Locate Range (in channels) 100 - 8192

Peak Area Range (in channels) 100 - 8192

Identification Energy Tolerance 1.50 keV

Sample Si:ze 1.000E+0Q00 ea

Sample Collection Date V///

Spectrum Collection Date 12/8/02 3:09:01 PM .}ﬂ?

Decay Corrected To

Collected By ' L. Finn

Live Time 600.0 seconds

Real Time 616.2 seconds

% Dead Time 2.63 %

Background Type STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On = 11/13/02
Calibration Geometry Used 2

/00 (Jo ’
Performed & Reviewed By Date (fJr/ /2&/ O~

-

i
vyt

Supervisory Review ﬂw,i,& ' Date /2/ |7/0%+
| 0 B
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Detector

Sample I.D.
Spectrum Number
Sample Description
Sample Type

C:\GENIE2K\CAMFILES\QC 120802C.CNF

Peak Locate Performed on
Peak Locate From Channel
Peak Locate To Channel

Peak Search Sensit
MDA Confidence

Peak Centroid
No. Channel
1 164.13
2 236.05
3 350.08
4 486.26
5 543.75
6 - 661.37
7 1018.85
8 1114.82
9 1564.84

10 2644 .94

11 3590.82

12 4691.98

13 52987.71

14 5329.39

15 7344.88

Errors quoted at

ivity

Centroid
Uncertainty

0.1939
0.1145
0.0754
0.0816
0.1478
0.0768
.1967
.0911
.0661
.0570
.0541
.0499
.1827
.0499
.0525

(oNoRoNoloNoRoNoNo]

1.96 sigma

DETO1

QC120802C.CNF

Mixed Gamma un 250ml Marinelli

Marinelli
12/12/02 1:21:04 PM
100
8192
3.50
5.00
Energy Peak
(keV) Significance
41.61 10.81
59.33 16.91
87.83 40.72
121.86 34.45
136.25 9.98
165.62 36.84
254.92 5.75
278.92 24.43
391.38 43.88
661.26 52.29
897.60 53.28
1172.77 57.06
1324.24 3.55
1332.04 53.87
1835.69 43.66

NODNNNHPR R RPRO

FWHM
(keV)

.9661
.6042
.5861
.5877
.5778
.6371
.5360
.7360
L1717
.9741
.1372
.3375
.4677
.4727
.7699
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DETO1

C:\GENIE2K\CAMFILES\QC 120802C.CNF
QC120802C.CNF
Mixed Gamma un 250ml Marinelli

Detector

Sample I.D.
Spectrum Number
Sample Description

Peak Analysis Performed on 12/12/02 1:21:04 PM

Peak Analysis From Channel 100
Peak Analysis To Channel 8192
Peak ROI - ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
F 1 160- 175 165.23 41.61 8.87E+002 67.93 1.58E+003
F 2 220~ 244 236.15 59.33 7.01E+003 173.13 6.14E+003
F 3 335- 365 350.22 87.83 2.43E+004 288.90 8.81E+003
F 4 473- 501 486.38 121.86 1.47E+004 229.72 6.13E+003
F 5 536~ 553 544.00 136.25 1.77E+003 109.27 3.32E+003
F 6 650~ 679 661.52 165.62 1.41E+004 221.26 4.58E+003
F 7 1010- 1028 1018.89 - 254.92 4.75E+002 75.55 2.09E+003
F 8 1101- 1124 1114.92 278.92 4.70E+003 137.51 2.39E+003
F 9 1553~ 1585 1565.00 391.38 1.10E+004 196.15 2.28E+003
F 10 2631- 2664 2645.00 661.26 1.19E+004 206.29 1.70E+003
F 11 3573- 3608 3590.81 897.60 1.15E+004 204.13 1.38E+003
F 12 4674~ 4712 4692.02 1172.77 1.24E+004 .211.05 6.43E+002
M 13 5283- 5349 5298.21 1324.24 2.20E+002 37.30 2.98BE+002
m 14 5283~ 5349 5329.40 1332.04 1.13E+004 201.31. 3.05E+002
F 15 7323- 7367 7344.95 1835.69 7.12E+003 161.77 1.53E+002

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

Errors quoted at 1.96 sigma
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Sample I.D.

Nuclide Id
Name Confidence
C0-57 0.997
Co0-60 0.986
Y-88 0.990
CD-109 0.997
SN-113 0.994
Cs-137 0.989
CE-139 0.996
HG-203 0.995
AM-241 0.997

* e

C:\GENIEZK\CAMFILES\QC 120802C.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

Energy
(keV)

122.06*
136.48*
1173.22*
1332.49*
898.02*
1836.01*
88.03*
255.12~*
391.69*
661.65*
165.85*
279.19*
59.54~*

Yield
(%)

85.51
10.60
100.00

100.00

93.40
99.38

3.72

1.93
64.90
85.12
80.35
77.30
35.90

IDENTIFIED NUCLIDES

Activity
(uCi/ea

.599E-002
.510E-002
.636E-002
.689E-002
.646E-002
.754E-002
8.286E~-001
2.791E-002
2.584E-002
3.215E-002
1.613E-002
7.313E-003
7.682E-002

W Wb =

Energy line found in the spectrum.

)

oooooooooooooooooooooo

Activity

Uncertainty

9.552E-004
1.349E-003
2.678E-003

'2.871E-003

1.953E-003
3.322E-003
8.094E~-002
5.531E-003
1.616E-003
1.991E-003
9.862E-004
5.000E-004
8.480E-003

@ = Energy line not used for Weighted Mean Activity
1.500

Energy tolerance used was
Nuclide confidence index threshold =
Errors quoted at

1.960 sigma

0.10
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Sample I.D. "C:\GENIE2K\CAMFILES\QC 120802C.CNF
Spectrum Number QC120802C.CNF
Performed & Reviewed By %// & 9”3 Date 13/ [3 ] 0>
Nuclide Wt mean Wt mean Wt mean

Nuclide Id Activity Activity Activity
Name Confidence (uCi/ea ) Uncertainty & Uncertainty
CO-57 0.997 1.57E~002 7.80E-004 5.0
CO=-60 0.986 4.66E~002 1.96E-003 4.2
Y-88 0.990 3.67E-002 1.68E-003 4.6
CD-109 . 0.997 8.29E~001 8.09E-002 9.8
SN-113 0.994 2.60E-002 1.55E-003 6.0
CsS-137 0.989 3.21E-002 1.99E-003 6.2
CE-139 0.996 1.61E~-002 9.86E-004 6.1
HG-203 0.995 7.31E-003 5.00E-004 6.8
AM-241 0.997 7.68E-002 8.48E-003 11.0

? = 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 1.96 sigma
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\iJ Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
F 1 41.61 1.4782E+000 7.66
M 13 1324.24 3.6716E-001 16.93
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma

6
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Date: 12-07-02

250 mL Marinefti Beaker Filled With Sand to Top ‘
Quantification check of ISOCS at Veterans Affairs Medical Center

Mixed Gamma Standard source Analytics S/N 64091-466 Durateks# 080201

Source Activity on

Uncertainty
uC) (%)

Isotope Enérgy " Yield Activity  Activity

Original Activity Isotope  %:life
(keV) (gam/dis.) | (gam./sec) (

(uCi) o {uCi) % difference

Am-241 595  0.359
Cd-109 88  0.0372
Co57 122  0.8551
Ce-139 166  0.8035
Hg203 279 0773
Sn-113 392 0649
Cs-137 662  0.8512
v-88 898 0034
Co60 1173 1
Co-80 1332 1

Y-88 1836  0.0938

7.485E-02
1.045E+00
2.401E-02
3.653E-02
8.244E-02
6.663E-02
3.204E-02
1.072E-01
4.862E-02
4.922E-02
1.053E-01

B.136E-02|  8.70
1074E+00| 274
2.388E-02|  -0.55
3.607E-02|  1.20
8377E-02|  1.61
B8.774E-02|  1.66
3.3136-02| 341
1.043E-01| -2.67
5.000E-02|  3.01
5.000E-02 1.7
1.043E-01] -0.96

1. Source quantification following calibration on Nov. 13, 2002
2. Gamma ray yields obtained from "Radioactive Decay Data Tables" D.C. Kocher
3. Activity % difference = ( Original Activity - Certified Activity) / Certified Activity*100

ol 2. Cper
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*kk Kk GAMMA SPECTRUM ANALYSTS * ok ok ok ok
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Report Generated On 1/21/03 12:39:11 PM

Detector DETO1

Sample I.D. C:\GENIE2K\CAMFILES\QC 120702B.CNF

Spectrum Number QC120702B.CNF

Sample Description Mixed Gamma in Marinelli

Sample Type Marinelli

Sample Geometry 2

Peak Locate Threshold 3.50

Peak Locate Range (in channels) 100 - 8192

Peak-Area Range (in channels) 100 - 8192

Identification Energy Tolerance 1.50 keV

Sample Size 1.000E+000 ea

Sample Collection Date

Spectrum Collection Date ' 12/7/02 1:30:01 PM

Decay Corrected To ‘ '

Collected By L. Finn

Live Time 600.0 seconds

Real Time 616.6 seconds

% Dead Time 2.70 ¢

Background Type STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2

Byordt

Performed & Reviewed By L %M(/ v Date _/J /27/03

Supervisory Review lég& Q=7 Date [ /3~7/0D
. - rd




Peak Locate Analysis Report

L

1/21/03

12:39:11 PM

Page
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* %k d k ok Kk

o’

PEAK

Detector
Sample I.D.

Spectrum Number
Sample Description

Sample Type

LOCATE

bdhdkhkhkkkhkhkhkhkhkdhhrkhkhkkhkhkhkhkhkhrhhkhkhbhbkhkhhhkhrhhkhbhhkhhhkhkhbkhkhkhbhkhkhhdhhhkhbhhkhhhkhkhkdhkdhkhkdhkhhkkkkh

Peak Locate Performed on
Peak Locate From Channel
Peak Locate To Channel

Peak Search Sensitivity
MDA Confidence

Peak
No.

WO~ WM -

Errors quoted at 1.96 sigma

Centroid

Channel

163.65
236.55
350.46
486.69
544.34
662.03
1019.37
1115.74
1566.19
2647.15
3256.09
3593.76
4695.82
5303.14
5333.69
7351.16

Centroid
Uncertainty

0.2001
0.1002
0.0666
0.0724
0.1305
0.0684
0.1900
0.0793
0.0609
0.0532
0.2324
0.0514
0.0480
0.1578

0.0473

DETO1
C:\GENIE2K\CAMFILES\QC 120702B.CNF
QC120702B.CNF
Mixed Gamma in Marinelli
Marinelli
1/21/03 12:39:11 PM
100
8192
3.50
5.00
Energy Peak
(keV) Significance
41.45 9.29
59.42 27.25
87.91 58.89
121.94 49.11
136.33 15.23
165.77 53.18
255.17 6.45
279.14 35.54
391.70 57.01
661.80 64.09
813.98 4.00
898.33 62.26
1173.73 65.68
1325.57 5.80
1333.10 64.18
1837.19 49.83

0.0505

REPORT

MO R R R R R R RO

FWHM
(keV)

.9089
.3447
.3043
.3099
.3014
.3678
.4929
.4051
.5030
.6974
.1527
.8955
.1014
.2157
.2206
.5209

* % % k * %
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Peak Analysis Report
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********************************************************************:k*****

ANALYSTIS

*****************************************************************.*********

% Kk % Kk 4k

Pe
N

)t ey e g g e g b g g
= ,
N oOowodoamd WP

F

F 13
M 14
m 15
F 16

M
o
F

o

Detector
Sample I

PEAK

.D.

Spectrum Number
Sample Description

Peak Analysis
Peak Analysis
Peak Analysis

ak ROI
0. start

160-
220~
341-
478-
531-
645~
1013~
1104-
1556-
2633~
3249-
3579-
4677~
5290~
5290-
7330~

ROI
end

173
247
361
496
558
675
1029
1127
1579
2659
3272
3608

4712

5350
5350
7371

First peak in
Other peak in
Fitted singlet

Errors quoted at

DETO1
C:\GENIE2K\CAMFILES\QC 120702BR.CNF
QC120702B.CNF
Mixed Gamma in Marinelli

Net Peak Net Area
Uncert.

Performed on 1/21/03
From Channel 100
To Channel 8192
Peak Energy
centroid (keV) Area
164.61 41.45 8.25E+002
236.51 59.42 7.47E+003
350.54 87.91 2.49E+004
486.73 121.94 1.47E+004
544 .31 136.33 1.85E+003
662.10 165.77 1.45E+004
1019.88 255.17 5.11E+002
1115.82 279.14 5.05E+003
1566.25 391.70 1.09E+004
2647.19 661.80 1.21E+004
3256.21 813.98 9.94E+001
3593.76 898.33 1.16E+004
4695.86 1173.73 1.24E+004
5303.52 1325.57 2.57E+002
5333.64 1333.10 1.17E+004
7350.98 1837.19 7.21E+003

a multiplet region
a multiplet region

1.96 sigma

REPORT

67.
178.
301.
237.
111.
231.

77.
145.
200.
212.

44.
207.
213.

38.
207.
le63.

12:39:11 PM

74
70
78
10
67
43
74
03
93
94
16
87
80
39
86
96

Continuum
Counts

1.48E+003
6.95E+003
6.39E+003
4.28E+003
5.25E+003
4.95E+003
1.98E+003
2.37E+003
1.70E+003
1.41E+003
8.73E+002
1.11E+003
7.26E+002
2.38E+002
2.63E+002
1.33E+002

* % % % k
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REPORT

‘ j khkhkhkhkhkhkhkhkkhkhkdhbhkhkhkhkhkhkhkhkhhkhkhkbhhkhhkdhhbdhkhhbhdhdhhhdbhkhbhkhhkhkdbhhhhhkhkhhhhbhhbhhkhddkdkkr

* % % %k %

NUCLTITDE

Sample I.D.

oooooooooooooooooooo

Nuclid
Name

C0-57
C0-60
Y~88

CD-109
SN-113

Cs-137
CE-139
HG-203
AM-241

*

@

Energy tolerance used was
Nuclide confidence index threshold =
Errors quoted at

e

Id

Confidence

0.999
0.978
0.947
0.999
1.000
0.998
0.999

1.000
0.999

IDENTIFICATION

C:\GENIE2K\CAMFILES\QC 120702B.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

Energy
(keV)

122.06*
136.48*
1173.22*
1332.49*
898.02*
1836.01*
88.03*
255.12*
391.69*
661.65*
165.85*
279.19*
59.54~*

Yi
(

85
10
100
100
93
99
3

1

Energy line found in the
Energy line not used for

IDENTIFIED NUCLIDES

* %k %k k%

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

eld Activity Activity
%) (uCi/ea ) Uncertainty
.51 1.601E~002 9.578E-004
.60 1.581E~-002 1.396E-003
.00 4.622E~-002 2.675E-003
.00 4.863E~002 2.977E-003
.40 3.677E~002 1.972E-003
.38 3.802E-002 3.377E-003
.72 8.474E-001 8.278E-002
.93 3.006E-002 5.790E-003
.90 2.572E~-002 1.613E-003
.12 3.284E-002 2.035E-003
.35 1.664E-002 1.019E-003
.30 7.867E~-003 5.359E-004
.90 8.131E-002 8.914E-003
spectrum.

Weighted Mean Activity
1.500

1.960 sigma

0.10
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* ok INTERFERENCE CORRECTED REPORT * %k

hkhkhkdkhkhkhkhkdkrkkhkhkkhkkhkkdhhkhdkkhrhrhkhkhhkkkhhkdkdhkhhkhhkhkhhkhhdhkhkhkkhkhkhkkhkhkhhkhdhkdkdkdhkhk

Sample I.D. C:\GENIE2K\CAMFILES\QC 120702B.CNF
Spectrum Number QC120702B.CNF
Performed & Reviewed By #K’”;é;u, Date [/ /.27/03
Nuclide Wt mean Wt mean Wt mean

Nuclide Id Activity Activity Activity
Name Confidence (uCi/ea ) Uncertainty % Uncertainty
C0-57 0.999 1.59E~002 7.90E-004 5.0
CO-60 0.978 4.73E~002 1.99E-003 4.2
Y-88 0.947 3.71E-002 1.70E-003 4.6
CD-109 0.999 8.47E-001 8.28E~-002 9.8
SN-113 1.000 2.60E-002 1.55E-003 6.0
CsS-137 0.998 3.28E~002 2.04E-003 6.2
CE-139 0.999 1.66E-002 1.02E-003 6.1
HG-203 1.000 7.87E-003 5.36E-004 6.8
AM-241 0.999 8.13E-002 8.91E-003 11.0

?
X
@

nuclide is part of an undetermined solution -
nuclide rejected by the interference analy51s
nuclide contains energy lines not used in Weighted Mean Activity

o n

Errors quoted at 1.96 sigma
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* ok ok ok ok ok ok ko k UN I D E N T I F I E D P E A K S k ok ok ok ok ok ok k k ok

../ Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second %3 Uncertainty
F 1 41.45 1.3750E+000 ) 8.21
F 11 813.98 1.6572E-001 44 .41
M 14 1325.57 4.2850E-001 14.93
M First peak in a multiplet region

m
F

Other peak in a multiplet region
Fitted singlet

Errors quoted at 1.96 sigma
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*kok GAMMA SPECTRUM ANALYSTIS * ok ok k&

k***********************************************************************

N’

Report Generated On 1/21/03 12:51:38 PM

Detector DETO1

Sample I.D. C:\GENIE2K\CAMFILES\QC 120602.CNF

Spectrum Number QC120602.CNF

Sample Description Mixed Gamma in 250ml

Sample Type Marinelli

Sample Geometry 2

Peak Locate Threshold 3.50

Peak Locate Range (in channels) 100 - 8192

Peak Area Range (in channels) 100 - 8192

Identification Energy Tolerance 1.50 keVv

Sample Size 1.000E+000 ea

Sample Collection Date

Spectrum Collection Date - 12/6/02 6:37:12 AM

Decay Corrected To :

Collected By L. Finn

Live Time 600.0 seconds

Real Time ' 616.6 seconds

, ~ % Dead Time 2.70 %
o’ Background Type STEP

Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2

Performed & Reviewed By X / Date / /Z/ /&3

C. Feryx
Supervisory Review _ 1?42Z?7Qﬁ2 g;22===> Date _/ /27/ éjs
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LOCATE

Thkkhkhkkhhkhkk kb hkhkhkhkhkhkhkhkhhkhkhkhkhbhbhkhhkhkhkhbhkhbhhhhkhkhhdrhhbhhhbhbhbdkhkhkdhkhhbhkhhkdhkhhkhbhbhrkhkhkhkkkdhkx

* % % % % %

"

Detector
Sample I.D.

PEAK

Spectrum Number
Sample Description

Sample Type

DETO

1

REPORT

C:\GENIE2K\CAMFILES\QC 120602 .CNF
QC120602.CNF
Mixed Gamma in 250ml

Peak Locate Performed on
Peak Locate From Channel
Peak Locate To Channel

Peak Search Sensitivity
MDA Confidence

Peak Centroid Centroid
No. Channel Uncertainty
1 168.21 0.1849
2 236.44 0.1021
3 350.50 0.0680
4 486.81 0.0740
5 544.55 0.1354
6 662.08 0.0703
7 1019.87 0.1917
8 1115.58 0.0832
9 1565.81 0.0628

10 2645.96 0.0557

11 3591.90 0.0533

12 4693.30 0.0500

13 5299.60 0.1865

14 5330.75 0.0507

15 7346.51 0.0538

Errors quoted at 1.96 sigma

Marinelli

1/21/03 12:51:38 PM
100

8192

3.50

5.00

Energy Peak
(keV) Significance
42.31 12.12
59.40 27.61
87.92 59.29
121.97 50.55
136.36 13.88
165.79 52.90
255.20 5.94
279.10 32.99
391.61 54.13
661.51 58.78
897.90 57.14

1173.09 58.24

1324.87 3.70

1332.39 53.90

1836.07 40.85

FWHM
(keV)

0.6248
1.3222
1.3366
1.3431
1.3346
1.3896
1.3719
1.5037
1.5859
1.8568
2.0569
2.3502
2.5461
2.5510
2.9951

* Kk Kk k k%
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Peak Analysis Report
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*okk ok x PEAK ANALYSTIS REPORT * ok ok ok
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DETO1
C:\GENIE2K\CAMFILES\QC 120602.CNF
QC120602.CNF

Mixed Gamma in 250ml

Detector

Sample I.D.
Spectrum Number
Sample Description

b by e bt b g g e

Peak Analysis Performed on 1/21/03 12:51:38 PM 1
Peak Analysis From Channel 100 :
Peak Analysis To Channel 8192
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end .centroid (keVv) Area Uncert. Counts
1 164~ 172 168.03 42.31 5.63E+002 65.06  8.22E+002
2 220- 252 236.44 59.40 6.87E+003 173.83 8.21E+003
3 333- 367 350.58 87.92 2.38E+004 285.69 1.09E+004
4 472- 504 486.83 121.97 1.44E+004 234.23 7.35E+003
5 530~ 552 544.41 136.36 1.73E+003 111.00 4.42E+003
6 652- 681 662.20 165.79 1.38E+004 226.61 4.74E+003
7 1014~ 1029 1019.99 255.20 4.06E+002 76.35 1.95E+003
8 1104- 1131 1115.67 279.10 4.96E+003 143.50 2.92E+003
9 1551- 1585 1565.91 391.61 1.07E+004 198.65 2.66E+003
10 2623~ 2671 2646.03 661.51 1.17E+004 207.34 2.60E+003
11 3577- 3618 3592.01 897.90 1.15E+004 206.13 1.74E+003
12 4667- 4722 4693.31 1173.09 1.24E+004 211.48 9.64E+002
M 13 5288- 5357 5300.71 1324.87 1.81E+002 38.32 3.49E+002
m 14 5288- 5357 5330.79 1332.39 1.11E+004 199.34 4 .30E+002
F 15 7320- 7371 7346.48 1836.07 7.27E+003 162.07 2.03E+002
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma
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REPORT

"‘ ;P ok khkkkkdkkhkkhkkhkhkhkhhdhhhkdhkddhhkhhkhhdhhkhhdhhhhdbdhhhhkhddbhhhkhhdhddhhhkhhhhdhhhdrkdhk

* %k k x

Sample I.D.

Nuclide

Name
CO-57
CO-60
Y-88

CD-109
SN-113

CS-137
CE-139
HG-203
AM-241

*

NUCLTIDE

Id

0.

0.
0.
0
1

OOrOoO

Confidence

999
999
999

.999
.000

.999
.000
.999
.999

IDENTIFICATION

C:\GENIE2K\CAMFILES\QC 120602.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

Energy
(keV)

122.06*
136.48*
1173.22*
1332.49~*
898.02*

1836.01*

88.03*
255.12*
391.69%
661.65*
165.85*
279.19*

59.54~*

Yield
(%)

85.51
10.60
100.00
100.00
93.40
99.38
3.72
1.93
64.90
85.12
80.35
77.30
35.90

q T W RN 00 W W

IDENTIFIED NUCLIDES

Activity

(uCi/ea

.559E-002
.479E-002
.635E-002
.608E-002
.645E-002
.832E-002
.113E-001
.386E~002
.517E-002
.159E~002
.582E-002
.728E-003
.489E~002

Energy line found in the spectrum.

)

* %k k k *

ooooooooooooooooooooo

NWENNE Y

Activity

.336E-004
.344E-003
.679E-003
.823E-003
.954E-003
.391E-003
.928E-002
S.
1.
1.
9.
5.
8.

302E-003
580E-003
960E-003
708E-004
271E-004
241E-003

@ = Energy line not used for Weighted Mean Activity
1.500

Energy tolerance used was
Nuclide confidence index threshold = 0.
Errors quoted at

1.960 sigma

10

Uncertainty
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* ok k INTERFERENCE CORRECTED REPORT * ok k

‘ fkkdkkhkhkkkdkdkhkdkhkdhkdhhkdkkdkhkhkdkhhkddkdkhhkkdkhhdhhkhdhhddhdkdhhkdkdhkoddhkdhkddkddhdhhkhoddkkhhkkkd

Sample I.D. C:\GENIE2K\CAMFILES\QC 120602.CNF

) Spectrum Number Qi;i%fOZ.CNF

Performed & Reviewed By o—/&; % Date (] 27103

Nuclide Wt mean Wt mean Wt mean

Nuclide Id Activity Activity Activity
Name Confidence (uCi/ea ) Uncertainty ¢ Uncertainty
Cco-57 0.999 1.53E-002 7.67E~-004 5.0
CO-60 0.999 . 4.62E-002 1.94E-003 4.2
Y-88 0.999 3.69E-002 1.69E-003 4.6
CD-109 0.999 8.11E-001 7.93E-002 9.8
SN-113 1.000 2.51E-002 1.51E-003 6.0
Cs-137 0.999 3.16E-002 1.96E-003 6.2
CE-139 1.000 1.58E-002 9.71E-004 6.1
HG-203 0.999 7.73E-003 5.27E-004 6.8
AM-241 0.999 7.49E-002 8.24E-003 11.0

?
X
@

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

\_j Errors quoted at 1.96 sigma
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n / Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
F 1 42.31 9.3766E-001 11.56
M 13 1324.87 3.0242E-001 21.12
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma

6




Date: 12-06-02
250 mL Marinelli Beaker Filled With Sand to Top
Quantification check of ISOCS at Veterans Affairs Medical Center
Mixed Gamma Standard source Analytics S/N 64091-466 Durateld 080201

Source Activity on 2| Count Date:
v A Total Source]  Activity Activity
Isotope Energy Yield Activity  Activity Uncertainty Current Original Activity Isotope Y:life
(keV) (gamvdis.) | (gam./sec) (uCi) (%) (uCi) (uCi) % difference

Am-241 595 0.359 ] 7.485E-02 90F 7.495E-02 0.14
Cd-109 88 0.0372 1.045E+00 1.027E+00 -1.78
Co-57 122 0.8551 2.401E-02 2.202E-02 -4.55
Ce-139 166 0.8035 3.653E-02 3.501E-02 -4.16
Hg-203 279 0.773 8.244E-02 8.107E-02 -1.67
Sn-113 392 0.649 6.663E-02 6.500E-02 -2.45
Cs-137 662 0.8512 3.204E-02 3.192E-02 -0.38

Y-88 898 0.934 1.072E-01 1.031E-01 -3.82
Co-60 1173 1 4.862E-02 4.800E-02 0.58
Co-60 1332 1 4.922E-02 4.890E-02 -0.63

Y-88 1836 0.9938 1.053E-01 1.031E-01 -2.13

1. Source quantification following calibration on Nov. 13, 2002
2. Gamma ray yields obtained from "Radioactive Decay Data Tables" D.C. Kocher
3. Activity % difference = ( Original Activity - Certified Activity) / Certified Activity*100

A
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% J J J %
{

GAMMA SPECTRUM ANALYSTIS

 ***********************************************************************

% de Jde ke Kk

o’
Report Generated On 12/5/02 10:32:21 AM
Detector DETO1
Sample I.D. C:\GENIE2K\CAMFILES\QC 120502A.CNF
Spectrum Number QC120502A.CNF
Sample Description Mixed Gamma in 250ml
Sample Type Marinelli
Sample Geometry 2
Peak Locate Threshold 3.50
Peak Locate Range (in channels) 100 - 8192
Peak Area Range (in channels) 100 - 8192
1.50 keV

Identification Energy Tolerance

Sample Size

Sample Collection Date
Spectrum Collection Date
Decay Corrected To
Collected By

1.000E+000 ea
12/5/02 10:17:04 AM

L. Finn

Live Time 600.0 seconds
Real Time 616.6 seconds
% Dead Time 2.70 %
"\’ Background Type STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2
Performed & Reviewed By #e. ?'«/MW Date _/2/ &5/02

pate 42 /.5 /92

Supervisory Review 3¢£E;42§? C;LfED
v / »
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LOCATE

ek e dede de e d sk ok ke ke ke de ek ok ke Kk ke e sk ke ke ke e ok e sk ok ke ke ok ke ke ok e ok ke ok o ke e ke e ke sk ek ke ke e sk ok ke e ok ok ok ok ke ke ke ke ke ke e ke ke ke ok
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-’

Detector
Sample I.D.

PEAK

Spectrum Number
Sample Description

Sample Type

Peak Locate
Peak Locate
Peak Locate
Peak Search

MDA Confidence

Peak
No.

Errors quoted at

Centroid

Channel

168.10
236.18
350.23
486.53
544.32
661.91
1019.03
1115.47
1565.66
2645.86
3591.98
4693.31
5300.57
5330.82
7346.71

Performed on
From Channel
To Channel

Sensitivity

Centroid
Uncertainty

0.1938
0.0955
0.0638
0.0699
0.1256
0.0663
0.1856
0.0794
0.0607
0.0543
0.0524
0.0493
0.1614
0.0497

REPORT

FWHM
(keV)

0.8441
1.1653
1.1865
1.1794
1.1220
1.2227
1.3252
1.3116
1.4456
1.7395
1.9951
2.2829
2.4620
2.4668

DETO1
C:\GENIE2K\CAMFILES\QC 120502A.CNF
QC120502A.CNF
Mixed Gamma in 250ml
Marinelli
12/5/02 10:32:20 AM
100
8192
3.50
5.00
Energy Peak
(keV) Significance.
42.40 9.91
59.34 33.77
87.86 73.70
0121.90 57.38
136.34 17.30
165.72 62.66
254.94 6.74
279.06 37.15
391.56 59.74
661.49 63.53
897.91 60.34
1173.10 61.09
1325.00 4.89
1332.39 57.15
1836.13 42.80

0.0533 -

1.96 sigma

2.9139

Je % Je Kk Kk *
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’ DETO1
C:\GENIE2K\CAMFILES\QC 120502A.CNF
QC120502A.CNF

Mixed Gamma in 250ml

Detector

Sample I.D.
Spectrum Number
Sample Description

Peak Analysis Performed on 12/5/02 10:32:21 AM

Peak Analysis From Channel 100
Peak Analysis To Channel 8192
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

F 1 164- 176 168.40 42.40 7.75E+002 66.60 1.33E+003
F 2 225- 251 236.17 59.34 6.81E+003 175.77 6.86E+003
F 3 333- 367 350.31 87.86 2.40E+004 301.02 1.03E+004
F 4 468~ 504 486.57 121.90 1.41E+004 235.73 8.31E+003
F 5 538~ 551 544.34 136.34 1.66E+003 110.63 2.83E+003
F 6 651- 681 661.91 165.72 1.37E+004 230.16 5.07E+003
F 7 1011~ 1025 1018.96 254.94 4.32E+002 75.81 1.78E+003
F 8  1105- 1124 1115.49 279.06 4.68E+003 142.71  2.23E+003
F 9 1554- 1585 1565.71 391.56 1.07E+004 200.80 2.38E+003
F 10 2626- 2664 2645.94 661.49 1.18E+4+004 209.57 2.01E+003
F 11 3543- 3615 3592.05 897.91 1.16E+004 207.04 2.94E+003
4669- 4723 4693.33 1173.10 1.24E+004 212.69 9.91E+002
M 13 5288- 5359 5301.23 1325.00 2.74E+002 40.22 2.85E+002
m 14 5288- 5359 5330.80 1332.39 1.11E+004 200.41 3.29E+002
F 15 7322- 7369 7346.73 1836.13 7.15E+003 161.43 1.92E+002

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 1.96 sigma
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Sample I.D. C:\GENIE2K\CAMFILES\QC 120502A.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB
.................... IDENTIFIED NUCLIDES cetscesaceraaascsenen
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (uCi/ea ) Uncertainty
CO~-57 0.998 122.06* 85.51 1.527E-002 9.167E-004
136.48* 10.60 1.418E-002 1.315E-003
Co-60 0.999 1173.22~* 100.00 4.640E-002 2.682E-003
1332.49* 100.00 4.630E-002 2.837E-003
- Y-88 0.999 898.02* 93.40 3.675E-002 1.970E-003
1836.01* 99.38 3.772E-002 3.340E-003
CD-109 0.998 88.03~* 3.72 8.191E-001 8.008E-002
SN-113 0.999 255.12* 1.93 2.540E-002 5.373E-003
391.69* 64.90 2.511E-002 1.578E-003
Cs-137 0.998 661.65* 85.12 3.179E-002 1.972E-003
CE-139 0.999 165.85* 80.35 1.571E-002 9.656E-004
'HG-203 0.999 279.19* 77.30 7.278E-003 5.016E-004
AM-241 0.997 59.54* 35.90 7.464E-002 8.255E-003

* = Energy line found in the
@ = Energy line not used for
Energy tolerance used was

spectrum. :
Weighted Mean Activity

1.500
Nuclide confidence index threshold =
Errors quoted at 1.960 sigma

0.10
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Sample I.D.
Spectrum Number

Performed & Reviewed By Xa. éﬂﬂ

Nuclide

Nuclide
Name

CO-57
CO-60

-Y-88 .

CD-109
SN-113
Cs-137
CE-139
HG-203
AM-241

Id

Confidence

0.998
0.999
0.999
0.998
0.999
0.998
0.999
0.999
0.997

CORRECTETD

QC120502A.CNF

Wt mean

Activity

(uCi/ea

1.49E-002
4.64E-002
3.70E-002
8.19E-001
2.51E-002
3.18E-002
1.57E-002
7.28E-003
7.46E-002

REPORT ok %k

C:\GENIE2K\CAMFILES\QC 120502A.CNF

Date /A /057 o2

Wt mean Wt mean
Activity Activity
Uncertainty % Uncertainty
7.52E-004 5.0
1.95E-003 4.2
1.70E-003 4.6
8.01E-002 9.8
1.51E-003 6.0
1.97E-003 6.2
9.66E-004 6.1
5.02E-004 6.9
8.25E-003 11.1

? = 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 1.96 sigma
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'\ Peak Energy Peak Size .in Peak CPS
-’  No. (keV) Counts per Second % Uncertainty
F 1 42.40 1.2916E+000 8.59
M 13 1325.00 4.5586E-001 14.70
M = First peak in a multiplet region
m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 1.96 sigma

6
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GAMMA SPECTRUM ANALYSTIS
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Report Generated On 12/4/02 7:36:10 AM
Detector DETO1

Sample I.D. C:\GENIE2K\CAMFILES\QC 120402..CNF
Spectrum Number QC120402.CNF

Sample Description Mixed Gamma in 250ml marinelli
Sample Type marinelli

Sample Geometry 2

Peak Locate Threshold 3.50

Peak Locate Range (in channels) 100 - 8192

Peak Area Range (in channels) 100 - 8192
Identification Energy Tolerance 1.00 kev

Sample Size

Sample Collection Date
Spectrum Collection Date
Decay Corrected To
Collected By

1.000E+000 ea
12/4/02  6:51:44 AM

P. Jones

Live Time 600.6 seconds
Real Time 617.3 seconds
- % Dead Time 2.70 %
'/ Background Type STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2

Performed & Reviewed By

Y- #wwu

\

Date /A/04/ 02

17 5 102

Supervisory Review y¢2z447l:><;22:> Date

(o
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PEAK

LOCATE

REPORT

% Jed K Kk
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o’

FWHM
(keV)

0.8000
1.1330
0.4750
1.1495
1.1803
1.1276
1.2472
1.2541
1.2710
1.4639
1.7440
2.0053
2.2510
2.4169
2.4217

Detector : DETO01 -
Sample I.D. C:\GENIE2K\CAMFILES\QC 120402..CNF
Spectrum Number QC120402.CNF
Sample Description Mixed Gamma in 250ml marinelli
Sample Type marinelli
Peak Locate Performed on 12/4/02 7:36:10 AM
Peak Locate From Channel 100
Peak Locate To Channel 8192
Peak Search Sensitivity 3.50
MDA Confidence 5.00
Peak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 168.17 0.1911 42.32 9.52
2 235.93 0.0945 59.26 35.15
3 289.43 0.2926 72.59 4.24
4 350.05 0.0636 87.81 73.86
5 486.22 0.0702 121.85 58.93
6 544.04 0.1232 136.27 18.69
7 661.54 0.0655 165.65 60.21
8 1019.28 0.1817 255.04 7.54
9 1115.17 0.0785 278.98 39.70
10 1565.30 0.0600 391.48 60.97
11 2645.42 0.0542 661.38 62.37
12 3591.31 0.0523 897.74 60.88
13 4692.62 0.0492 1172.93 61.55
14 5299.51 0.1730 1324.69 3.79
15 5329.92 0.0495 1332.20 57.52
16 7345.82 0.0529 1835.93 43.15

Errors quoted at 1.96 sigma

2.8893
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DETO1

C:\GENIE2K\CAMFILES\QC 120402..CNF
QC120402.CNF
Mixed Gamma in 250ml marinelli

Detector

Sample I.D.
Spectrum Number
Sample Description
7:36:10 AM

Peak Analysis Performed on 12/4/02

Peak Analysis From Channel 100
Peak Analysis To Channel 8192
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
F 1 164~ 175 168.10 42.32 7.02E+002 64.21  1.18E+003
F 2 222~ 246 235.89 59.26 6.70E+003 175.50 6.64E+003
F 3 285- 293 289.21 72.59 1.47E+002 80.16 2.92E+003
F 4 340- 366 350.12 87.81 2.31E+004 298.91 8.33E+003
F 5 474- 504 486.35 121.85 1.40E+004 235.80 6.92E+003
F 6 537- 552 544.06 136.27 1.80E+003 111.61 3.08E+003
F 7 644- 681 661.65 165.65 1.42E+004 233.08 6.23E+003
F 8 1012- 1027 1019.36 255.04 4.60E+002 76.32 1.91E+003
F 9 1104- 1124 1115.15 278.98 4.72E+003 144.29 2.36E+003
F 10 1544- 1588 1565.36 391.48 1.11E+004 203.92 3.06E+003
F 11 2631- 2672 2645.51 661.38 1.18E+004 209.20 2.24E+003
F 12 3567- 3618 3591.37 '897.74 1.17E+004 208.03 1.93E+003
F 13 4669- 4718 4692.68 1172.93 1.23E+004 212.06 8.97E+002
M 14 5283- 5357 5300.01 1324.69 2.31E+002 38.27 3.24E+002
m 15 5283- 5357 5330.04 1332.20 1.11E+004 200.59 3.27E+002
F 16 7322- 7371 7345.92 1835.93 7.28E+003 162.99 1.97E+002
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma
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NUCLTIDE

Sample I.D.

--------------------

Nuclide

Name
CO-57
CO-60
Y-88

CD-109
SN-113

CS-137
CE-139
HG~203
AM-241

%*

@

Energy tolerance used was
Nuclide confidence index threshold =

o

Id

Confidence

0.993
0.987
0.993

0.992
0.993

0.989
0.994
0.993
0.988

IDENTIFICATION

C:\GENIE2K\CAMFILES\QC 120402..CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

Energy
(keV)

122.06*
136.48*
1173.22*
1332.49*
898.02*
1836.01*
88.03*
255.12*
391.69*
661.65*
165.85*
279.19*
 59.54*

Yield
(%)

85.51
10.60
100.00
100.00
93.40
99.38
3.72
1.93
64.90
85.12
80.35
77.30
35.90

IDENTIFIED NUCLIDES

Activity
(uCi/ea

1.520E~-002
1.537E-002
4.593E-002
4.608E-002
3.722E-002
3.838E-002
7.869E-001
2.703E-002
2.623E-002
3.182E-002
1.627E-002
7.344E-003
7.373E-002

Energy line found in the spectrum.
Energy line not used for Weighted Mean Activity
1.000

Errors quoted at 1.960 sigma

)

0.10

Jd %k J ok k

ooooooooooooooooooooo

Activity

Uncertainty

9.128E-004
1.375E-003
2.656E~003
2.825E-003
1.993E-003
3.395E-003
7.699E-002
5.505E-003
1.644E-003

1.974E-003

9.982E-004
5.062E-004
8.196E-003




12/4/02 7:36:10 AM Page 5

Interference Corrected Activity Report

Je % 3 % P kK g s ok ok ok ok ok % o % ok ok ke ok ok T gk ok ok o ok ok ke ok ke ok ok ok ok ok ke ok S Tk ok o Sk ok ok ok ok ok ok Sk ok ok ok e ok ke ok e ok ke ok ok ke ek

* ok x INTERFERENCE CORRECTED REPORT % %

i ,***********************************************************************

Sample I.D. C:\GENIE2K\CAMFILES\QC 120402..CNF

Spectrum Number QC120402.CNF
Performed & Reviewed By X ;Zi;¢4./ Date _A2/of /02
Nuclide Wt mean Wt mean Wt mean

Nuclide Id Activity Activity Activity
Name Confidence (uCi/ea ) Uncertainty % Uncertainty
CO-57 0.993 1.53E-002 7.60E-004 5.0
CO-60 0.987 4.60E-002 1.94E-003 4.2

© Y-88 0.993 3.75E-002 1.72E-003 4.6
CD-109 0.992 7.87E-001 7.70E-002 9.8
SN-113 0.993 2.63E-002 1.58E-003 6.0
Cs5-137 0.989 3.18E-002 1.97E-003 6.2
CE-139 0.994 1.63E-002 9.98E-004 6.1
HG-203 0.993 7.34E-003 5.06E-004 6.9
AM~-241 0.988 7.37E-002 8.20E-003 11.1

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

o’/ Errors quoted at 1.96 sigma
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e Peak Energy Peak Size in Peak CPS
o’ No. (keV) Counts per Second % Uncertainty
F 1 42.32 : 1.1688E+000 9.15
F 3 72.59 2.4415E-001 54.66
M 14 1324.69 3.8491E-001 16.55

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

Errors quoted at 1.96 sigma

6
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Report Generated On , 12/3/02 6:17:57 PM

Detector DETO1

Sample I.D. DETO1

Spectrum Number QC120302.CNF

Sample Description Mixed Gamma in 250ml marinelli

Sample Type - marinelli

Sample Geometry 2

Peak Locate Threshold 3.50

Peak Locate Range (in channels) 100 - 8192

Peak Area Range (in channels) 100 - 8192

Identification Energy Tolerance 1.00 keV

Sample Size 1.000E+000 ea

Sample Collection Date

Spectrum Collection Date 12/3/02 5:40:41 PM

Decay Corrected To

Collected By P. Jones

Live Time 600.6 seconds

Real Time - 617.5 seconds

‘ % Dead Time : 2.73 %
'/ Background Type STEP

Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2

Performed & Reviewed By }42%?27;2457 " Date /3> / 0>
Supervisory Review i g;g _ Date _[2/05/02.
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-’ Detector DETO1
Sample I.D. DETO1 .
Spectrum Number QC120302.CNF
Sample Description Mixed Gamma in 250ml marinelli
Sample Type marinelli
Peak Locate Performed on 12/3/02 6:17:37 PM
Peak Locate From Channel 100
Peak Locate To Channel 8192
Peak Search Sensitivity 3.50
MDA Confidence 5.00
Peak Centroid Centroid Energy Peak FWHM
No. Channel Uncertainty (keV) Significance @ (keV)
1 168.53 0.1912 42.18 9.57 0.6063
2 236.68 0.0968 59.44 33.37 1.1747
3 290.27 0.3021 72.90 4.37 0.3374
4 350.78 0.0640 87.97 73.01 1.1770
5 487.00 0.0696 122.03 60.11 1.1966
6 544.59 0.1247 136.42 18.74 1.0622
7 662.24 0.0659 165.83 61.11 1.2350
8 1019.53 0.1980 255.10 6.13 1.2749
P 9 1115.80 0.0776 279.16 40.23 1.2940
o/ 10 1565.99 0.059%96 391.65 61.35 1.4515
11 2329.93 0.2239 582.53 4.30 1.2856
12 2646.05 0.0542 661.53 63.26 1.7325
13 3256.32 0.2200 814.03 3.69 2.1298
14 3591.89 0.0516 897.88 62.69 1.9468
15 4693.23 0.0491 1173.08 62.84 2.2115
16 5299.23 0.1797 1324.75 4.05 2.3782
17 5330.56 0.0492 1332.36 58.40 2.3832
18 5844.45 0.1823 1460.75 4.81 1.6900
19 7346.41 0.0519 - 1836.05 46.17 2.8327

Errors quoted at 1.96 sigma
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Detector DETO1
Sample I.D.
Spectrum Number

Sample Description

DETO1
QC120302.CNF
Mixed Gamma in 250ml marinelli
6:17:56 PM

Peak Analysis Performed on 12/3/02

Peak Analysis From Channel 100
Peak Analysis To Channel 8192
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
F 1 164- 171 167.52 42.18 4.52E+002 62.26 7.94E+002
F 2 221- 248 236.61 59.44 6.73E+003 174.61 7.20E+003
F 3 284~ 294 290.46 72.90 1.47E+002 118.62 3.80E+003
F 4 334~ 367 350.78 87.97 2.38E+004 301.70 1.08E+004
F 5 472- 505 487.07 122.03 1.44E+004 237.60 7.39E+003
F 6 537~ 557 544.65 136.42 1.68E+003 109.19 3.94E+003
F 7 653- 681 662.35 165.83 1.39E+004 232.48 4.96E+003
F 8 1014- 1029 1019.61 255.10 3.68E+002 75.84 1.97E+003
F 9 1108- 1129 1115.88 279.16 4.99E+003 146.37 2.39E+003
F 10 1552- 1588 1566.07 391.65 1.11E+004 204.52 2.64E+003
F 11 2324- 2338 2329.93 582.53 1.27E+002 50.31 7.20E+002
F 12 2624~ 2669 2646.10 661.53 1.18E+004 210.05 2.51E+003
F 13 3248- 3269 3256.39 814.03 1.65E+002 50.16 7.70E+002
F 14 3573- 3619 3591.93 897.88 1.18E+004 209.08 1.72E+003
F 15 4671- 4721 4693.25 1173.08 1.21E+004 211.39 9.87E+002
M 16 5288- 5359 5300.22 1324.75 1.94E+002 37.75 3.14E+002
m 17 5288- 5359 5330.68 1332.36 1.13E+004 202.84 3.53E+002
F 18 5836- 5855 5844.48 1460.75 9.37E+001 32.01 2.08E+002
F 19 7323- 7371 7346.41 1836.05 7.45E+003 165.25 1.42E+002
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma
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NUCLTIPDE

Sample I.D.
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

--------------------

Nuclide

Name
C0-57
CO-60
Y-88

CD-109
SN-113

CS-137
CE-139
HG-203
AM-241

Id

Confidence

1.000
0.997
0.998

0.999
1.000

0.998
1.000
1.000
0.999

IDENTIFICATTION

DETO1

Energy
(keV)

122.06*
136.48*
1173.22*
1332.49~*
898.02*
1836.01*
88.03*
255.12*
391.69%
661.65*
165.85*
279.19*
59.54*

Yield
(%)

85.51
10.60
100.00
100.00
93.40
99.38
3.72
1.93
64.90
85.12
80.35
77.30
35.90

IDENTIFIED NUCLIDES

Activity
(uCi/ea

1.560E-002
1.434E-002
4.528E-002
4.688E-002
3.748E-002
.926E-002
.101E-001
.159E-002
.621E-002
.175E-002
.599E-002
.760E-003
.308E-002

NP wWwhhNhoOo W

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
1.000

Energy tolerance used was
Nuclide confidence index threshold =

Errors quoted at 1.960 sigma

)

0.10

% % kK k

Activity

Uncertainty

9.349E-004
1.313E-003
2.622E-003
2.872E-003
2.006E-003
3.472E-003
7.917E-002
5.134E-003
1.643E-003
1.971E-003
9.821E-004
5.307E-004
8.033E-003




Interference Corrected Activity Report 12/3/02 6:17:57 PM Page 5

***********************************************************************

ok INTERFERENCE CORRECTED REPORT %ok %k

I %k ke ok ke sk ke ke ke sk Kk ke sk sk ok e e ke ke sk ke ok e Sk b e ok e b e e e ok ok e e Sk Sk e Sk ok Tk e e ke sk e gk ok ke ke sk ke ok ok ok de ok dke sk ke ok ok ok ke ok ok ke

Sample I.D. DETO1
Spectrum Number QC120302.CNF i
Performed & Reviewed By 6f2l€7(3 QZ”:> Date /3y 3/ 02—
Nuclide Wt mean Wt mean Wt mean
Nuclide Id Activity Activity Activity
Name Confidence (uCi/ea ) Uncertainty % Uncertainty
CO-57 1.000 1.52E-002 7.61E-004 5.0
CO-60 0.997 4.60E-002 1.94E-003 4.2
.Y-88 0.998 3.79E-002 1.74E-003 4.6
CD-109 0.999 8.10E-001 7.92E-002 9.8
SN-113 1.000 2.58E-002 1.56E-003 6.1
Cs-137 0.998 3.18E-002 1.97E-003 6.2
CE-139 1.000 1.60E-002 9.82E-004 6.1
HG-203 1.000 7.76E~-003 5.31E-004 6.8 .
AM-241 0.999 7.31E-002 8.03E~003 11.0

?

@

Errors quoted at 1.96 sigma

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




Interference Corrected Activity Report 12/3/02 6:17:57 PM Page 6
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: Peak Energy Peak Size in Peak CPS
\ J/ No. (keV) Counts per Second % Uncertainty
F 1 42.18 7.5203E-001 13.78
F 3 72.90 2.4556E-001 80.42
F 11 582.53 2.1186E-001 39.54
F 13 814.03 2.7421E-001 30.46
M 16 1324.75 3.2364E-001 19.42
F 18 1460.75 1.5600E-001 34.16
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet :
_Errors quoted at 1.96 sigma
|
|
o/
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* * GAMMA SPECTRUM ANALYSTIS

% % % d K

o % e ok ke de ok de ok g e ke sk sk ok ke e sk ke ke ke ke e e e e sk Sk ke ke ke sk e sk ok Sk e e ok ok ok ok e Sk ke e ke e ok ok S e ke ke ok sk ok e ke ke ke ke ok ok ok ke ke ok

Report Generated On 11/26/02 8:57:42 AM

Detector DETO1

Sample I.D. C:\GENIE2K\CAMFILES\QC 112602.CNF

Spectrum Number QC112602.CNF

- Sample Description Mixed Gamma in 250ml Marinelli

Sample Type _ Marinelli

Sample Geometry 2

Peak Locate Threshold 3.50

Peak Locate Range (in channels) 100 - 8192

Peak Area Range (in channels) 100 - 8192

Identification Energy Tolerance 1.00 kevVv

Sample Size 1.000E+000 ea

Sample Collection Date

Spectrum Collection Date 11/26/02 8:38:54 AM

Decay Corrected To

Collected By L. Finn

Live Time 600.0 seconds

Real Time 617.1 seconds

‘\_}% Dead Time 2.77 %

Background Type STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2

Performed & Reviewed By  £(C % pate /! /2.6/02.

13/ & 102

Supervisory Review ifngaé? 924:9 Date
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LOCATE

Y% d kK Kk k

o’

. Peak Centroid Centroid
No. Channel Uncertainty
1 167.82 0.1926°
2 236.50 - 0.0986
3 350.65 0.0639
4 486.87 0.0698
5 544.74 0.1294
6 662.07 0.0653
7 953.18 0.2683
8 1019.24 0.1938
9 1115.53 0.0755

10 1565.77 0.0597
11 2645.75 0.0544
12 3591.60 0.0516
13 4692.86 0.0497
14 5299.88 0.1659
15 5330.23 0.0496
16 7345.75 0.0531

PEAK

Detector

Sample I.D.
Spectrum Number
Sample Description
Sample Type

Peak Locate Performe
Peak Locate From Cha
Peak Locate To Chann
Peak Search Sensitiv
MDA Confidence

Errors quoted at - 1.96 sigma

C:\GENIE2K\CAMFILES\QC 112602.CNF

d on
nnel
el

ity

DETO1

REPORT

QC112602.CNF
Mixed Gamma in 250ml Marinelli

Marinelli
11/26/02 8:57:41 AM
100
8192
3.50
5.00
Energy Peak
(keV) Significance
42.06 10.05
59.42 32.21
87.94 73.77
121.99 59.16
136.44 16.60
165.79 63.92
238.50 4.17
255.02 5.48
279.10 41.31
391.60 61.61
661.47 63.12
897.80 62.22
1172.99 60.55
1324.75 4.83
1332.26 56.98
1835.91 42.29

FWHM
(keV)

0.4835
1.1743
1.1684
1.1906
1.2064

.1.2370

0.8611
1.7176
1.3119
1.4575
1.7362
1.9757
2.2664
2.4616
2.4664
2.9504

%* %k % %k k

" e o e 3 e e e e ok ok e e ok ok ok ok ok ok de e o e ok e 3 o S ok ok e ok e ok o e e e e ok S 3k ok e o e e g o ke ok e ok o ke o e e o ok e ok e o ok e ok e ok ke ok
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Detector
Sample I

P

.D.

EAK

Spectrum Number
Sample Description

Peak Analysis Performed on 11/26/02
100

ANALYSTIS

DETO1
C:\GENIE2K\CAMFILES\QC 112602.CNF

QC112602.CNF

REPORT

Mixed Gamma in 250ml Marinelli

Peak Analysis From Channel

Peak Analysis To Channel

No. start

F 1 164~

F 2 224~

F 3 333~

F 4 474~

F 5 534-

F 6 652~

F 7 949~

F 8 1004-

F 9 1101~
\F 11 2624
\'}F 12 3570-
F 13 4671-

M 14 5285~

m 15 5285~

F 16 7323-
M = First pea
m = Other pea

F =

(o

Errors quoted at 1.96 sigma

Fitted singlet

Peak ROI ROI

end

170
251
367
505
556
681
958
1028
1129
1590
2668
3614
4713
5357
5357
7372

k in
k in

Peak
centroid

167.02
236.50
350.66
486.93
544.74
662.18
953.16
1019.28
1115.63
1565.87
2645.84
3591.62
4692.91
5300.25
5330.28
7345.86

Energy
(keV)

42.06

59.42
- 87.94
121.99
-136.44
165.79
238.50
255.02
279.10
391.60
661.47
897.80
1172.99
1324.75
1332.26
1835.91

8:5

8192

7:41 aM

Net Peak Net Area

Area

3.72E+002
6.66E+003
2.40E+004
1.43E+004
1.77E+003
1.47E+004
1.29E+002
5.80E+002
5.60E+003
1.13E+004
1.16E+004
1.21E+004
1.21E+004
2.44E+002
1.13E+004
7.45E+003

Uncert.

57.41
174.76
302.94
238.17
111.61
237.45

68.34

81.01
152.69
205.91
208.76
212.33
210.93

40.28
201.74
164.44

a multiplet region
a multiplet region

Continuum
Counts

6.81E+002

7.41E+003
1.09E+004
7.31E+003
4.50E+003
4.89E+003
1.37E+003
2.90E+003
3.05E+003
2.89E+003
2.41E+003
1.80E+003
9.95E+002
3.60E+002
3.78E+002
1.94E+002

% K J kK
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REPORT

* Kk ke k ok

.

NUCLTIDE

Sample I.D.

Nuclide

Name
Co-57

CO-60

. Y-88

CD-109
SN-113

CsS-137
CE-139
HG-203
AM-241

* = Energy line found in the
@ = Energy line not used for
Energy tolerance used was

Nuclide confidence index threshold =

Id

Confidence

0.999
0.992
0.995

0.999
0.999

0.995
0.999
0.999
0.998

IDENTIFICATTION

e de ke de ke de ok ke ke ke ke ke sk e ke %k sk Sk sk ke ok e e sk ok sk sk ke e ke ke ok ke ok ke e g ok ok ke ke e sk ok e gk Sk e ok ke e Sk ok ke ok ok e Sk de ok dk Sk ok o e e e e

C:\GENIE2K\CAMFILES\QC 112602.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

Energy
(keV)

122.06*
136.48*
1173.22*
1332.49*
898.02*
1836.01~*
88.03*
255.12%*
391.69*
661.65*
165.85*
279.19*
59.54~*

Yield
(%)

85.51
10.60
100.00
100.00
93.40
99.38
3.72
1.93
64.90
85.12
80.35
77.30
35.90

IDENTIFIED NUCLIDES

Activity
(uCi/ea

1.555E-002
1.515E-002
4.521E-002
4.684E-002
3.863E-002
3.927E-002
8.188E~-001
3.409E-002
2.660E-002
3.143E-002
1.691E-002
8.720E-003
7.248E-002

spectrum.
Weighted Mean Activity

1.000

Errors quoted at 1.960 sigma

)

- 0.10

%* J % %k Kk

Activity

Uncertainty

9.323E-004
1.365E-003
2.618E-003
2.869E-003
2.065E-003
3.471E-003
8.003E-002
6.239E-003
1.667E-003
1.952E-003
1.036E-003
5.888E-004
7.985E~-003
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Performed & Reviewed By

Sample I.D.
Spectrum Number

Nuclide
Name

CO-57
CO-60

.Y-88

CD-109
SN-113
CS-137
CE-139
HG-203
AM-241

Nuclide

Id

Confidence

0.999
0.992
0.995
0.999
0.999
0.995
0.999
0.999
0.998

C:\GENIE2K\CAMFILES\QC 112602.CNF

QC112602.CNF

Xl ¢W Date // /246102
Wt mean Wt mean Wt mean
Activity Activity Activity
(uCi/ea ) Uncertainty % Uncertainty
1.54E-002 7.70E-004 5.0
4.60E-002 1.93E-003 4.2
3.88E-002 1.77E-003 4.6
8.19E-001 8.00E-002 9.8
2.71E-002 1.61E-003 - 5.9
3.14E-002 1.95E-003 6.2
1.69E-002 1.04E-003 6.1
8.72E-003 5.89E-004 6.8
7.25E-002 7.98E-003 11.0

? = nuclide is part of an undetermined solution

X
@

Errors quoted at 1.96 sigma

nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity
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ﬁ\.j Peak Energy Peak Size in Peak CPS
. No. (keV) Counts per Second % Uncertainty

F 1 42.06 6.2016E-001 15.43

F 7 238.50 2.1574E-001 52.79

M 14 1324.75 4.0689E-001 16.50
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma

(-




Date: 11- 25-02

250 mL Marinelli Beaker Filled With Sand to Top
Quantification check of ISOCS at Veterans Affairs Medical Center
Mixed Gamma Standard source Analytics S/N 64091-466 Duratek# 080201

Source Activity on

Isotope Energy  Yield
(keV) (gam/dis.)
Am-241 595 0.359 |
Cd-109 88 0.0372
Co-57 122 0.8551
Ce-139 166 0.8035
Hg-203 279 0.773
Sn-113 392 0.649
Cs-137 662 0.8512
Y-88 898 0.934
Co-60 1173 1
Co-60 1332 1
Y-88 1836 0.9938

Activity

x02|Count Date:

Original Activity
ucCi) % difference

7.315E-02 -2.27
1.018E+00 -2.66
2.287E-02 -4.77
3.522E-02 -3.59
8.244E-02 : 7.934E-02 -3.77
8.663E-0 6.592E-02 -1.08
- 3.204€E-0 3.280E-02 2.39
1.072E-01 ¢ 1.025E-01 -4.39
4.862E-0 4.818E-02 -0.90
4.818E-02 -2.10
1.025E-01 2.1

1. Source quantification foliowlng cafibration on Nov. 13, 2002
2. Gamma ray yields obtained from "Radioactive Decay Data Tables” D.C. Kocher
3. Activity % difference = ( Original Activity - Certified Activity) / Certified Activity*100



n*************************************************************************

ek GAMMA SPECTRUM ANALYSIS ek ek
‘f‘i;**********************************************************************
Report Generated On 11/25/02 7:41:16 aM
Detector DETO1
Sample I.D. C:\GENIE2K\CAMFILES\QC 112502.CNF
Spectrum Number QC112502.CNF
Sample Description MixedGamma in 250ml Marinelli
Sample Type Marinelli
Sample Geometry 2
Peak Locate Threshold 3.50
Peak Locate Range (in channels) 100 - 8192
Peak Area Range (in channels) 100 - 8192
Identification Energy Tolerance 1.00 keVv
Sample Size 1.000E+000 ea
Sample Collection Date
Spectrum Collection Date 11/25/02 7:28:33 AM
Decay Corrected To :
Collected By L. Finn
Live Time 600.0 seconds
Real Time 617.1 seconds
\.J% Dead Time 2.78 %
' Background Type STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2
 Performed & Reviewed By __ AC. ?,;MJ Date I/ /a5/02

Supervisory Reviefv, _]{7 &. Q«o Date // 5(/ /23

~




Peak Locate Analysis Report

11/25/02

7:41:16 AM

Page

2

% J Je de ke ke g ke e ke ke e ke ke sk e ok ok e R ke T e ok e ok ek ok ke ok e ke e ke sk Sk sk e de ok ke de sk e ket ke sk ke ke sk sk ok sk vk e ke ok ke ke ke e vk ke ke ke ok ke ke ke ke ke ke

LOCATE
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J J Kk

.ib u

Detector
Sample I.D.

PEAK

Spectrum Number
Sample Description

Sample Type

DETO1

REPORT

C:\GENIE2K\CAMFILES\QC 112502.CNF
QC112502.CNF
MixedGamma in 250ml Marinelli
Marinelli

Peak Locate Performed on
Peak Locate From Channel
Peak Locate To Channel

Peak Search Sensitivity

MDA Confidence

. Peak

No.

Errors quoted at 1.96 sigma

Centroid

Channel

168.29
236.60
350.69
486.91
544.83
662.25
953.82
1019.58
1115.73
1566.00
2646.09
3256.72

- 3592.11

4693.41
5300.24
5330.94
7346.77

Centroid
Uncertainty

0.1819
0.0973
0.0638
0.0694
0.1276
0.0655
0.2528
0.1790
0.0761
0.0592
0.0540

0.2163 -

0.0517
0.0494
0.1931
0.0498
0.0526

11/25/02 7:41:15 AM

100

8192
3.50
5.00

Energy
(keV)

42.24
59.45
87.96
122.00
136.45
165.82

238.60:

255.12
279.15
391.64
661.55
814.05
897.94
1173.14
1324.81
1332.43
1836.14

Peak
Significance

10.19
32.03
73.81
60.31
17.02
62.26

4.60

7.65
41.06
63.10
64.04

4.21
61.98
60.18

4.49
56.23
43.50

FWHM
(keV)

0.6879
1.1634
1.1759
1.1867
1.1933
1.2522
0.7317
1.2577
1.3600
1.4560
1.7428
1.1926
2.0113
2.2477
2.4187

2.4235

2.9416

% Je %k Kk Kk k
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Detector
Sample I

P

.D.

EAK

Spectrum Number
Sample Description

Peak Analysis Performed on 11/25/02
100

ANALYSTIS

DETO1
C:\GENIE2K\CAMFILES\QC 112502.CNF

QC112502.CNF

REPORT

MixedGamma in 250ml Marinelli

Peak Analysis From Channel

Peak Analysis To Channel

Peak ROI ROI

end

172
249
367
501
557
681
960
1030
1130
1584
2668
3265
3618
4713
5357
5357
7369

No. start
F 1 164-
F 2 223~
F 3 333~
F 4 473~
F 5 533-
F 6 650-
F 7 949-
F 8 1014-
F 9 1105-
F 10 1551-
/ F 11 2626-
'\-/F 12 3250-
F 13 3573-
F 14 4676~
M 15 5289-
m 16 5289-
F 17 7322-
M

Errors quoted at 1.96 sigma

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

Peak
centroid

167.74
236.62
350.72
486.93
544.79
662.32
953.57
1019.69
1115.85
1566.03
2646.19
3256.48
3592.17
4693.49
5300.48
5330.99
7346.76

Energy
(keV)

42.24

59.45

87.96
122.00
136.45
165.82
238.60
255.12
279.15
391.64
661.55
814.05

- 897.94

1173.14
1324.81
1332.43
1836.14

7:4

8192

1:15 AM

Net Peak Net Area Continuum

Area

6.16E+002
6.73E+003
2.40E+004
1.46E+004
1.79E+003
1.46E+004
1.38E+002
4,76E+002
5.72E+003
1.15E+004
1.20E+004
9.05E+001
1.23E+004
1.23E+004
1.57E+002
1.09E+004
7.65E+003

a multiplet region
a multiplet region

Uncert.

65.98
175.60
301.54
240.45
111.84
236.81

66.77

78.11
153.79
208.11
211.02

44 .31
213.57
212.25

39.45
199.97
166.56

Counts

9.10E+002

7.19E+003

1.05E+004
6.99E+003

' 4.89E+003
5.52E+003

1.74E+003
2.09E+003
2.67E+003
2.60E+003
2.28E+003
5.88E+002
1.95E+003
7.82E+002
4.01E+002
4.67E+002
1.76E+002

% % d K K
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NUCLTIDE

Sample I.D.

Nuclide

Name
Co-57
CO-60

 Y-88

CD-109
SN-113

Cs-137
CE-139
HG-203
AM-241

Id

Confidence

0.999
0.999
0.998

0.999
1.000

0.999
1.000
1.000
0.999

IDENTIFICATION

C:\GENIE2K\CAMFILES\QC 112502.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

Energy
(keV)

. 122.06*

136.48*

1173.22*

1332.49*
898.02*
1836.01*
88.03*
255.12~*
391.69*
661.65*
165.85*
279.19*
59.54~*

Yield
(%)

85.51
10.60
100.00
100.00
93.40
99.38
3.72
1.93
64.90
85.12
80.35
77.30
35.90

IDENTIFIED NUCLIDES

Activity
(uCi/ea

1.581E-002
1.532E-002
4.588E-002
4.555E-002
3.913E-002
4.033E-002
8.170E-001
2.801E-002
2.716E-002
3.246E-002
1.678E-002
8.906E-003
7.312E-002

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy tolerance used was

Nuclide confidence index threshold =

1.000

Errors quoted at 1.960 sigma

)

0.10

% Je F K K

Activity

Uncertainty

9.473E-004
1.374E-003
2.655E-003
2.795E-003
2.090E-003
3.563E-003
7.984E-002
5.662E-003
1.700E-003
2.012E-003
1.028E-003
6.000E-004
8.039E-003




7:41:16 AM

11/25/02 Page 5

Interference Corrected Activity Report

Fe Je J e e Je J d e K K K K g K g do Kk e o T g ok s g sk v ke o e ok g ok ok ok de ke ke e e ke o e ok e ke ok sk ok ke ok ok ke ke ke ke ke ok e ke ke ke ok ke ok ok ok

kK INTERFERENCE CORRECTED REPORT *ok ok

,‘ ;**********************************************************************

Sample I.D. C:\GENIE2K\CAMFILES\QC 112502.CNF

" Spectrum Number QC112502.CNF

Performed & Reviewed By @7 ?/W pate /] /25702

Nuclide Wt mean Wt mean Wt mean

Nuclide Id Activity Activity Activity
Name Confidence (uCi/ea ) Uncertainty % Uncertainty
C0-57 0.999 1.57E-002 7.80E-004 5.0
CO-60 0.999 4.57E-002 1.92E-003 4.2
Y-88 0.998 3.94E-002 1.80E-003 4.6
CD-109 0.999 8.17E-001 7.98E~-002 9.8
SN-113 1.000 2.72E-002 1.63E-003 6.0
CS-137 0.999 3.25E-002 2.01E-003 6.2
CE-139 1.000 1.68E-002 1.03E-003 6.1
HG-203 1.000 8.91E-003 6.00E-004 6.7
AM-241 0.999 7.31E-002 8.04E-003 11.0

?
X
@

L

Errors quoted at

1.96 sigma

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity
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'\’ Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
F 1 42.24 1.0263E+000 10.71
Fo7 238.60 2.3070E-001 48.24
F 12 814.05 1.5083E-001 48.97
M 15 1324.81 2.6110E-001 25.18
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma



C

Date: 11-24-02 o
250 mL Marinelli Beaker Filled With Sand to Top

Quantification check of ISOCS at Veterans Affairs Medical Center

Mixed Gamma Standard source Analytics S/N 64091-466 Duratek# 080201

Source Activity on }2jCount Date:

Activity

‘ , Total Source] Activity
Isotope Energy = Yield Activity  Activity Uncertainty Original Activity
(keV) (gam/dis.) | (pam./sec) (uCi h) - (uCi) % difference

Am-241 595  0.359 9 7.485E-02; 7.265E-02 -2.94
Cd-109 88" 0.0372 1.045E+00: 9.999E-01 -4.36
Co-57 122 0.8551 2.401E-02; 2.252E-02 -6.22
Ce-139 166  -0.8035 . 3.653E-02; 3.546E-02 -2.93
Hg-203 279 0773 8.244E-02: 7.896E-02 -4.23
Sn-113 392 0.649 6.663E-02; 6.577E-02 -1.30
Cs-137 662  0.8512 3.204E-02; 3.199E-02 -0.14
Y-88 898  0.934 1.072E-01; 1.023E-01 -4.53
Co-60 1173 1 4.862E-02.§ 4.869E-02 0.15
Co-60 1332 1 4.922E-02: 4.869E-02 -1.08
Y-88 1836 0.9938 1.053E-01; 1.023E-01 -2.85

1. Source quanfmcatlon following calibration on Nov. 13, 2002
2. Gamma ray yields obtained from "Radioactive Decay Data Tables" D.C. Kocher
3. Activity % difference = ( Original Activity - Certified Activity) / Certified Activity*100




*************************************************************************

| ek GAMMA SPECTRUM ANALYSTIS fallalialall
{ ***********************************************************************
&/

Report -Generated On A 11/24/02 8:05:06 AM

Detector | DETO1 '

Sample I.D. C:\GENIE2K\CAMFILES\QC 112402.CNF

Spectrum Number QcC

Sample Description mixed gamma source in 250 mL mar

Sample Type : Source

Sample Geometry 2

Peak Locate Threshold 3.50

Peak Locate Range (in channels) 100 - 8192

Peak Area Range (in channels) 100 - 8192

Identification Energy Tolerance 1.00 kev

Sample Size 1.000E+000 unit

Sample Collection Date

Spectrum Collection Date . 11/24/02 7:42:12 AM

Decay Corrected To

Collected By L. Finn

Live Time 600.0 seconds

Real Time 617.1 seconds

% Dead Time 2.78 %

\-/Background Type : STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02 .
Calibration Geometry Used 2
Performed & Reviewed By Xd. -‘-;énm, Date [/ /24 02

Supervisory Review // OIQ% Date /U /2%/ 0~
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PEAK

Detector
Sample I.D.

Spectrum Number
Sample Description

Sample Type

Peak Locate
Peak Locate
Peak Locate
Peak Search

MDA Confidence

_ Peak

No.

Errors quoted at 1.96 sigma

DETO1

REPORT

C:\GENIE2K\CAMFILES\QC 112402.CNF

Performed on
From Channel

To Channel
Sensitivity
Centroid Centroid
Channel Uncertainty
167.94 0.2026
236.44 0.0961
350.47 0.0646
486.80 0.0697
544.37 0.1313
662.03 0.0654
1019.18 0.1775
1115.61 0.0755
1565.81 0.0589
2041.36 0.2407
2645.92 0.0543
3255.03 0.2114
3591.96 0.0512
4693.32 0.0496
5299.47 0.1707
5330.90 0.049%6
7346.67 0.0528

QcC

% Je % % % d

mixed gamma source in 250 mL marine

Source

11/24/02 8:05:05 AM

100

8192
3.50
5.00

Energy
(keV)

42.14
59.39
87.91
121.96
136.34
165.77
255.07
279.11
391.60
510.30
661.51
813.70
897.91
1173.10

'1324.79

1332.42
1836.11

Peak
Significance

" 9.47
33.82
70.68
59.31
16.12
64.24
8.12
41.83
63.52
3.53
63.31
4.25
63.13
60.39
5.12
56.87
42.62

FWHM
(keV)

0.5938
1.1382
1.1746
1.1783
1.2521
1.2443
1.3606
1.3389
1.4277
1.6919
1.7373
1.5320
1.9616
2.2864
2.4543
2.4593
2.9602
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MR m

Detector _
Sample I.D.

Spectrum Number
Sample Description

Peak Analysis Performed on 11/24/02
Peak Analysis From Channel
Peak Analysis To Channel

Peak ROI ROI
No. start end
164~
220-
334-
475~
530-
643~
1010-
1104-
1543~
2025~
2622~
3246-
3572-
4668-
5290-
5290~
7322~

171
252
367
504
553
679
1031
1134
1581
2047
2672
3264
3618
4717
5353
5353
7374

First peak in
Other peak in
Fitted singlet

Peak
centroid

167.37
236.38
350.52
486.79
544.35
662.13
1019.47
1115.69
1565.87
2040.87
2646.01
3255.05
3592.06
4693.35
5300.40
5330.94
7346.67

) DETO1
C:\GENIE2K\CAMFILES\QC 112402.CNF

QC

mixed gamma source in 250 mL marinelli

Energy
(keV)

42.14
59.39
87.91
.121.96.
136.34
165.77
255.07
279.11
391.60
510.30
661.51
813.70
897.91
1173.10
1324.79
1332.42
1836.11

a multiplet region
a multiplet region

Errors quoted at 1.96 sigma

8:0

100
8192

5:05 AM

Net Peak Net Area

Area

4.48E+002
6.65E+003
2.36E+004
1.43E+004
1.80E+003

"1.48E+004

5.57E+002
5.78E+003
1.14E+004
1.66E+002
1.17E+004
1.27E+002
1.23E+004
1.22E+004
2.15E+002
1.12E+004
7.72E+003

Uncert.

59.68
173.86
300.39
238.63
112.40
238.36

78.84
154.09
207.54

55.37
208.51

49.68
214.07
211.17

40.01
202.10
166.92

Continuum
Counts

7.44E+002
8.33E+003
1.07E+004
6.90E+003
4.75E+003
6.45E+003
2.61E+003
3.13E+003
2.92E+003
1.28E+003
2.68E+003
7.53E+002
1.91E+003
9.42E+002
3.30E+002
4,.36E+002
1.71E+002
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% Kk kK

H

NUCLTIDE

Sample I.D.

Nuclide

Name
CO0-57
Co-60

. Y-88

CD-109

SN-113 .

Cs-137
CE-139
HG-203
AM-241

Id

Confidence

0.998
0.999
0.998

0.998
0.999

0.997
0.999
0.999
0.996

IDENTIFICATION

. C:\GENIE2K\CAMFILES\QC 112402.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\CALIB.NLB

Energy
(keV)

122.06*
136.48*
1173.22*
1332.49*
898.02*

1836.01* -

88.03*
255.12*
391.69*
661.65*
165.85*
279.19*

59.54~*

Yield
(%)

85.51
10.60
100.00
100.00
93.40
99.38
3.72
1.93
64.90
85.12
80.35
77.30
35.90

IDENTIFIED NUCLIDES

Activity

(uCi/unit)

1.557E-002
1.534E-002
4.570E-002
4.678E-002
3.920E-002
4.068E-002
8.041E-001
3.274E-002
2.687E-002
3.166E-002
1.703E-002
8.999E-003
7.253E-002

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
1.000

Energy tolerance used was
Nuclide confidence index threshold =

Errors quoted at 1.960 sigma

0.10

% %k %k Kk ok

Activity

Uncertainty

9.340E-004 -

1.379E-003
2.644E-003
2.866E-003
2.094E-003

3.592E-003.

7.862E-002
6.039E-003
1.683E-003
1.964E-003
1.043E-003
6.055E-004
8.004E-003
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O

Sample I.D.
Spectrum Number

QC

C:\GENIE2K\CAMFILES\QC 112402.CNF

Performed & Reviewed By . &x Date /// _.,_Z_f/ L

Nuclide
Name

CO-57
CO-60
-Y-88
CD-109
SN-113
Cs-137
CE-139
HG-203
AM-241

?
X
@

nhnn

Nuclide

Id

Confidence

0.998
0.999
0.998
0.998
0.999
0.997
0.999
0.999
0.996

Wt mean

Activity
(uCi/unit)

1.55E-002
4.62E-002
3.96E-002
8.04E-001
2.73E-002
3.17E-002
1.70E-002
9.00E-003
7.25E-002

Errors quoted at 1.96 sigma

Wt mean

Wt mean

Activity Activity
Uncertainty % Uncertainty
7.73E-004 5.0
1.94E-003 4.2
1.81E-003 4.6
7.86E-002 - 9.8
1.62E-003 5.9
1.96E-003 6.2
1.04E-003 6.1
6.05E~-004 6.7
8.00E-003 11.0

nuclide is part of an undetermined solution
nuclide rejected by the interference analy31s
nuclide contains energy lines not used in Weighted Mean Act1v1ty
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{

{k.j Peak Energy Peak Size in Peak CPS
> No. (keV) Counts per Second % Uncertainty
F 1 42.14 7.4604E-001 13.33
F 10 510.30 2.7651E-001 33.38
F 12 813.70 2.1176E-001 39.10
M 15 1324.79 3.5794E-001 18.63
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.96 sigma

——

O




% %k % Kk ke ok %k sk Kk sk sk Sk ok %k ok ke sk ke sk ok ok ok ke ok ok ek e ok Sk ok ok ok ok Sk ok 9k %k ok %k gk ok ke ok e %k vk ke ke sk ok ok ke sk ke ok ok ok ok ok ke ke ok

okdkdkk GAMMA SPECTRUM ANALYSIS *ok ok xok

7
i rhhkhkkkhkhkhkhkhkdhkhkhkhkhkhkhkhkdkhhkhkhhkhkhkhhhkhdhhdbhhdhhhdhhkhkhkhhkhhkhkhkhhkkhkhhbhkhhkdhdkhkhkhkkhkhdk

Report Generated On 12/4/02 5:36:44 PM i
Detector DETO01
Sample I.D. C: \GENIEZK\CAMFILES\BKGlZ0402 CNF
Spectrum Number BKG120402.CNF
Sample Description Bkg Check
Sample Type - - - Water
Sample Geometry 2
Peak Locate Threshold 3.50
Peak Locate Range (in channels) 100 - 8192
Peak Area Range (in channels) 100 - 8192
Identification Energy Tolerance 2.00 kev
Sample Size 2.500E+002 ml
Sample Collection Date 12/4/02 5:22:00 PM
Spectrum Collection Date 12/4/02 5:22:41 PM
" Decay Corrected To 12/4/02 5:22:00 PM
Collected By L. Finn
Live Time 600.0 seconds
Real Time 600.1 seconds
% Dead Time ‘ 0.01 %
&\uj Background Type STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2
Performed & Reviewed By . ;Z«éuc, Date /2/ &51;/ o2

Supervisory Review %/ﬁ Qb Date /)20 /0
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No peak locate results available for reporting purposes

2

hhkkhkhkhkhhhhkhkdkkdhkhkdhhhhhhdhhhhhhkhbhkdbhbhkhhkhkhkhhkkhkhhkhhkhhhkhkhkkkhkhhkhkhkhkhhkhkhkhhkdhhhhkhk

% % %k Kk
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Detector DETO1

Sample I.D. C:\GENIE2K\CAMFILES\BKG120402.CNF
Spectrum Number BKG120402.CNF

Sample Description Bkg Check

Peak Analysis Performed on 12/4/02 5:36:44 PM
Peak Analysis From Channel 100

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

or more peaks were dropped due to multiplet de-convolution.
First peak in a multiplet region

Other peak in a multiplet region

Fitted singlet

Errors quoted at 1.96 sigma .
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Sample I.D. C:\GENIE2K\CAMFILES\BKG120402.CNF

Nuclide Library Used C:\GENIE2K\CAMFILES\MYAP.NLB
.................... IDENTIFIED NUCLIDES cesscecatee e aseane
Nuclide Id Energy Yield Activity Activity

Name Confidence (keV) () . {uCi/ml ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy tolerance used was 2.000

Nuclide confidence index threshold = 0.10

Errors quoted at 1.960 sigma




I

Interference Corrected Activity Report 12/4/02 5:36:44 PM  Page 4

hkdkkkkhkhkhkkhkh ok ok kkkkhkkkkkkhkkhkkkkhhhkkkkkdkkhhhkhkkhkhdkkhkhkhkhkhdkhkhkdhhkhhkkkdkkhkkd

* ok k INTERFERENCE CORRECTED REPORT *kk
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Sample I.D. C:\GENIE2K\CAMFILES\BKG120402.CNF
Spectrum Number BKG120402.CNF
Performed & Reviewed By K. 74t Date /.2’,/04/02_.
Nuclide . Wt mean Wt mean Wt mean
Nuclide Id Activity Activity Activity
Name Confidence (uCi/ml ) Uncertainty $% 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 1.96 sigma

No peak search results available for nuclide analysis.
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Performed & Reviewed By

Report Generated On

11/25/02 7:47:46 AM

Detector o DETO1

Sample I.D. C:\GENIE2K\CAMFILES\BKG112402.CNF
Spectrum Number BKG112402.CNF

Sample Description Weekly BKG Check

Sample Type Water

Sample Geometry 2

Peak Locate Threshold : 3.50

Peak Locate Range (in channels) 100 - 8192

Peak Area Range (in channels) 100 - 8192
Identification Energy Tolerance 1.00 keV

Sample Size
Sample Collection Date

‘Spectrum Collection Date

Decay Corrected To
Collected By

Live Time
Real Time

2.500E+002 ml
11/24/02 3:14:00 PM
11/24/02 3:14:29 PM
11/24/02 3:14:00 PM
L. Finn

3600.0 seconds
3600.3 seconds

% Dead Time 0.01 %

Background Type - STEP
Energy Calibration Performed On 11/13/02
Efficiency Calibration Performed On 11/13/02
Calibration Geometry Used 2

RC.;éumu

Date /I /25 /o2

Supervisory.Reyiéw AJéﬂzz/Q§7§22§ ‘ Date A/JF /o
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Detector DETO1
Sample I.D. C:\GENIE2K\CAMFILES\BKG112402.CNF
Spectrum Number BKG112402.CNF

Sample Description
Sample Type

Peak Locate Performed on
Peak Locate From Channel
Peak Locate To Channel
Peak Search Sensitivity
MDA Confidence

Peak Centroid Centroid
No. Channel Uncertainty
1 741.61 0.2638
.2 4693.58 0.2048

3 5844.44 0.1805

Errors quoted at 1.96 sigma

Weekly BKG Check
Water

11/25/02 7:47:45 AM
100

8192

3.50

5.00

Energy , Peak
(keV) Significance
185.61 3.83
1173.14 3.95
1460.82 3.76

FWHM
(keV)

1.1612
1.4729
3.0036



e
{

Peak Analysis Report

**************************************************************************

11/25/02 7:47:46 AM Page 3
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Detector DETO1

Sample I.D. C:\GENIE2K\CAMFILES\BKG112402. CNF
Spectrum Number BKG112402.CNF

Sample Description

Weekly BKG Check

Peak Analysis Performed on 11/25/02 7:47:45 AM
Peak Analysis From Channel 100
Peak Analysis To Channel 8192

Peak ROI ROI Peak Energy
No. start end centroid (keV)

1 734- 749 741.52 185.61
2 4686~ 4701 4693.53 1173.14
3 5837- 5852 5844.79 1460.82

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

Errors quoted at 1.96 sigma

Net Peak Net Area Continuum
Area Uncert. Counts

5.95E+001 18.59 6.52E+001
2.91E+001 11.33 - 3.99E+000
5.18E+001 16.85 7.70E+000
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IDENTIFICATION REPORT *oxkok ok
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Sample I.D.

Nuclide Id

Name Confidence
K-40 1.000
CO-60 0.221

RA-226 0.944
U-235 0.684

NUCLTIDE

En

C:\GENIE2K\CAMFILES\BKG112402.CNF
Nuclide Library Used C:\GENIE2K\CAMFILES\MYAP.NLB

IDENTIFIED NUCLIDES

ergy

(keV)

1460.
1173.
1332.
186.
89.
143.
185.

81+
22*
49
21*
95
76
71*

Yield

(%)

10.67
100.00
100.00
3.28
2.70
10.50

54.00

Activity

(uCi/ml

1.449E-006
7.265E-008

1.158E-006

7.033E-008

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
1.000

Nuclide confidence index threshold = 0.1
Errors quoted at

Energy tolerance used was

1.960 sigma

Activity
) Uncertainty

4.800E-007
2.853E-008
3.693E-007

2.240E-008

0
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[~ kxK INTERFERENTCE CORRECTED REPORT *kk

‘ Fhkhkkhkhkhhkhkkhhkhkkhkhkhhkhkhkhkhdkhkkhdkhkhkhkhkhkkhhhkdhhkhdhkhkhkhkhkhhkkhkhbhkhkhkhkhkkhkhkhkdkhkhkdhkdkhkhhkhkik

Sample I.D. C:\GENIE2K\CAMFILES\BKG112402.CNF
Spectrum Number BKG112402.CNF
Performed & Reviewed By ,xp_%Zé;y Date # /R5/02.
Nuclide Wt mean Wt mean ' Wt mean
Nuclide Id Activity - Activity , Activity
Name Confidence (uCi/ml1 ) Uncertainty % Uncertainty
K-40 1.000 1.45E-006 4.80E-007 33.1 O
CO-60 0.221 7.26E-008 2.85E-008 39.3 « Jz,74
? RA-226 0.944 1.16E-006 3.69E-007 31.9
? U-235 0.684 7.03E-008 2.24E-008- 31.8

?
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 1.96 sigma

o % % %k %k %k ok ok ok ke ok UNIDENTTIVFIED PEAIKS % K Kk ke ke ke ok koK
'\’ Peak Energy Peak Size in Peak CPS
No. (keV) Counts ‘per Second % Uncertainty

All peaks were identified.

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

Errors quoted at 1.96 sigma



{TON AND TEST REQUIREMENTS FOR ( ( | ma( av3T-104
RADIATION PROTECTION INSTRUMENTATION : REVISION 0

4
ATTACHMENT 64

S INITIAL REFERENCE RESPONSE TEST FORM
'_ & (example) )

+20% Va]ue of Jlg and Source

Reference Reading. ID Number Geometry Remarks
- B T Ppad | o ooth 4G Ao 2)15)03
Y o LA /ol e/ds Cal. deee 2/15/03

i

Reviewed by/Date

"




'CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION | REVISION ¢
- ATTACHMENT 6.3
N’ RESPONSE TEST FORM
(example)
Instrument ID Pass Fail Performed by Date
/X [ v/ ' 'XG/J@&?«S}«M ’///?/02-u'
/2 / ' e ./.://0% /-2/_,‘;/09

(

=7y |

Reviewed by

REDS\PROC\NST\104.0 1ofl



2350 SERIES DATA LOGGERS

<ATION OF THE LUDLUM MODEL

(

REDS-[IQ -201

REVISION 4

COUNT RATE DETECTOR RESPONSE TEST FORM

SECTION 1 (To be completed at Initial Receipt Response Test)

Technician Signature:

INSTRUMENT & DETECTOR INFORMATION

DETECTOR TOLERANCE VALUES I

Date: jo%219-02—

Instrument Model No. Csl Due Dat Minus 10% Phos 10% l SEG ID / Serial No.
Pommen SN | /7526 | 4£8-03| __Jo'7/ 139 Coitenimdee | 5-5-G¢ |
Detector Model No. - " | CalDu¢ Date ting Conditions: Nuclide .
_(/3 106 ; O Abnormal D Alimde_—___ft. 7e -97
Detector Serial No. A ,f—&? (gab!e Length_ 23 S & O Temperature °F I Activity in dpm >/
SECTION1 Reviewed By: Date: __/ /97/ 03

SECTION 2 (To be completed by RP Technician)

to beginning, verify the Instrument SN listed abov;F IF the information above Is incorrect, DO NOT CONTINUE.

Source Count Data

SECTION i“ﬁ“e’:i‘;“ed“‘é‘;“"“?’”‘“fm

Date:

w | e [ e

263 lﬂm%ﬂ 36| 5% 1192, 0
2547 111539 | psets | 32\ prra | 1476 ot
&gum w2 | oo |pm2al saed g
o1:3 Visitbliogss | 125 1ot iy sz
%l %) " N T AN AN
1350 | 1513 |1z ) | 445 | st

10381 #4503 |31 | ko | nt!

(8.1 | pol | (| 14 ||

)a checkedanducveriﬁedwbeeomct.
R 7703

DACITREORY ANCUATNCTITRICINT 4 DN



lg SITON OF THE LUDLUM MODEL ~— \3 ( - | 'REDS-IN§
aERIES DATA LOGGERS .‘ o REVIS. . 4

COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM -

OZGobeooulpleeedbyRPTeclnﬂchn) : _
ImtmmemModel Z350=) | Instrument Serint# /7358 6 Cal Due Date 449, 03 | Detector Model # ¢/9-706 2 | Detector Serial # $é Source Serial # //9 65T

| (g reype | j ot Date e —

A 17:.771 !'5’7 sy [ ortl s st | s ||.2%%——m [
P | vd ro Loy EN I ovﬁ 1563 Lima J,% 1825\ y8LlL Lol lzsa@® |“2=
e L/ o lenalma | 1 e lumiles |98 | o= limta] smosy lawlV' | |2swed®_ 55
el e oot | [ 95 |paalseo Lana 1532 \ws3 |l pus e |9 2558 )|
o) :J/ \/ 10 |33t .S / "/D"’/ J&f{ /587 pusi /173 w5\ s s | / AT '-”/‘7;%1631/
3{2 /JAA/ / 10 336 [2i8% || / " 123 4] 1560 | ayy] 162 1305 || 1000- L/ | % 2 u-so-;/7
S 1o e e / ||,¢;a usy3| e/ Vo3| 173 |3\ 23¢ o]/ Mﬁ FE 2

so "ﬁé‘/’% 2 & a1 5o Lot | 1588 ladq | iosp Ll | | 2teee) Vsl
ST "‘/ [0 |35 ?D'/b’ / 5 /221 /530 120 | 1510 /5206 /,VJ/ “-JY: \/ ?Sua@ %;/Vl
et |1 /0 |z 8249 / 1<ﬁ7 18 | frz2 93 | ssow 1257 | a4l |anl/ ZSZ’Z% 53—

piimd 4 [o loa|3t.2) ¢ |ug% |eoseod o L ses7 liws’| sve | | 2% -t —
T W) o |seun|soy] / ,,/93 108 | 1018 (0| pooef |17 | oo lom|V/ | |2Seaeo (O |5
Seip 7 -/o 22| 302 / /’/J(o 196 |)55Y |12 /fbl/ w2l 093 ""ml, ZSZMQ/ Z> ”’lo{.‘;@

NOTE: L, wmsmmmmmm j-‘m been checked and are verified 10 be correct. ) R
SECTION2 Reviewed Byg r4 % Date; /A? 7 03 :

PASITES\REDS\PROCS\INST\INS201_4.WPD , 90of11




235 SERIES DATA LOGGERS

" TTION OF THE'LUDLUM MODEL (

- REDS-I

REVIS1ION 4

COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM -

SECTION 2_(To be completéd by RP Technician)

/. ‘ [0 ;// | ! sl sl s L s | s |oe]” / 7&:.«%4&:2/ %
/ 12 hagd || | o8’ |z |59 (33| 53] |5 | 110 )/ | | Pup /2’ ”/Dé”/ 20
- \/H 1o baa Lspal ) Lo dmdlst) | o3l 100 | o] /23 Ll v/ Poor, ,%z,) aas—
L1 e~ |
| ~ ll
” , II e E ]l
. ~ . 20— | |
T B Y B
|| \\u\
" 1 " J HR —
NOTE: 1. Byh.ddallnglhi block, the technician indicates that mmmu-ﬂmmm
SECTION 2 Reviewed By 0 Date:___¢ °27 3 . ”

X INST\INS201_4,
P:ASITES\REDS\PROCSVINSTV _4.WPD 9 Of ll




( ﬁRATION OF THE LUDLUM MODEL ( ' - REbo-INST-201
2350 SERIES DATA LOGGERS : REVISION 4

COUNT RATE DETECTOR RESPONSE TEST FORM

Response Test) Technician Signature: j Mu LS A Date: 2{3[o2.
DETECTOR TOLERANCE VALUES EFF SOURCE INFORMATION :
—_— =
Instrument Model No. A3SD-! | CalDueDate Minus 10% Plus 10% Net EFF SEGID/SeralNo. | //4(,$O
Instrument Setial No. 953% 3-31-03 4?3 ~ éa; ‘ IL , t/ Certification Date 8"?’01(0
Detector Model No. D C2l Due Date || Operating Conditions: . Nuclide -
' : 44-4 (<1603 0 Normat a Abnormal O Altimde__ f. l 1¢ qq
Detector Serlal No. 25806/ / || =rCableLength __S™_n. o Tewperatire_Jp_*F (| Activity incpm A
SECTION 1 Reviewed By: _ - Date: _,#2;[23__ .
SECTION 2 (To be completed by RP Technician) Prior to ¥¢ginning, verify the Instrument SN listed above. F the information shove is incorrect, DO NOT CONTINUB.
o Source Connt Data ' '
' ) _ Performed
Dackground Data Comnt 1 Comt2 | Count3 Mean | Tolerance || Efficlency il
(SCR1) (SCR2) (SCRY) Net .
= ' Source === - %
: g;gg BKG {| Gross | Net | Gross | Net | Gross | Net (;:u'nt Pass | Fail EFF Technician Date/
- Couns | CPM |[ Cms | CPM | Coes | CPM | Oy | CPM 1@;&‘ 109 (e Prived & Inised) | Time

Yo |3 [0 Is7e o711 [537 |s7b ls3 [S8 |/ 7 j o i
o |3 s |55 [s7e bed |Gt 52|52 |/ YZRN) Mwu Vi

REMARKS:

NOTE: 1. By initialing this block, the technic]
SECTION2 Reviewed By:___27

.
OO

2§s @lmmmem parameters hf checked and are verified to be correct.
> Date: ; o

PASITE. . AOCSVNSTVNS201_4.WPD R




OPERATION OF THE LUDLUM MODEL
2350 SERIES DATA LOGGERS

C

REDS-INST-201
REVISION 4

GAMMA DETECTOR RESPONSE TEST FORM

SECTION 1 (To be co

bleted at Initial Receipt Response Test)

Technician Signature: _ XC. Zemmn)

Date; /0-29-0,)_

INSTRUMENT & DETECTOR _ACCEPTABLE INSTRUMENT RESPONSE RANGES l___ S;IJE INFORMATION ]l

INPORMATION HowNe, | 0 1955 |

| 331,354 497, 030 CobaanDae |y r- 9. "

e |am3ne | 22109 38,17/ 57,257 Moclido CS-137 “
5,909 8,843 ActeiyingG |y gy

;Zf%—o

SECTION 1 Reviewed By:

Date:__ / (208

SECTION 2 (To be completed by RP Technician). Prior to beginning, verify the In

IF the above information is incorrect, DO NOT CONTINUE. -

ment SNs listed above.

__ACTUAL INSTRUMENT RESPONSE

| Position 2 1 Pecformed by “
@ 6 Inches See Note |
BKG ——
™ S it
1,086 414 192|158, 900 e Forca [IC2|°BES
10,930\ 4836 A 425, 94159, 6D C.Forcar [R0z |6 8055 °
(0,65 |13, i [360 9357[159 pog” huein tf2s fo2-
jodst [PHoxs3RSTY 167 203 |¢ Yro )yl
> 8 "37401 A L | a—
== gl

:. NOTE 1: By hﬁﬁalingﬂlhblock.thetechniciay
SECTION2 Reviewed By:

that lnsuumunpaumetenhavebeen

checked fied to be correct.
7/d

Date:

' P:\SleS\RBDS\PROCS\INS’I\INSZOlJ.WPD

40f5




“ATION OF THE LUDLUM MODEL ('\
. SERIES DATA LOGGERS' ‘

REDS-( w1
REVISION 4

SECTION 2 (To be completed by RP Technician).

Instrument Modsl 725D Instrument Serial # <3 He | Cat Due Date¥/2:/ Detector Model #

GAMMA DETECTOR RESPONSE TEST CONTINUATION FORM

A0 Detector Serial # /6 -2 % 4 9 | Source Serisl # S 0 ¢\
: Source Count Data N Pesformed b
|| Backeround Data Position 1 Position 2 Position 3 Tolerance “SeeNoe 1
) Count @ contact g‘l!ld!es @ 18 inches
’ Time .
SEH R EIRIEIRIEI eI N =T
& Istoro ot ¢ lgrrsie | Yooser|5esB lusauy 1822 (7280 ||~ |damzpm@. -
; T T Dot ecec i
g2l P31 Y016 - 5760 |Hetac 18533 (760 ¥ | e Ui 1
A |
hg :
1 —

IR

NOTE 1: By initialing this block, the tec

SECTION2  Reviewed By:_

PASITE”  “DS\PROCS\INSTVMINS201_4.WPD

. R
S . i o

echnjc indicates the instrument parameters have peen kedapdmvedﬁgdmbeeonecn
Al bue: __ (203
5/°%]




PN,

ERATION OF THE LUDLUM MODEL ( , ‘ REDS-INST-201
2350 SERIES DATA LOGGERS | ___REVISION 4

COUNT RATE DETECTOR RESPONSE TEST FORM
SECTION 1 (’l‘o be completed at Initial Receipt Response Test) Technician Signature:

INSTRUMENT & DETECTOR INFORMATION “ DETECTOR TOLERANCE VALUES I

Date: 027-02

H Instrument Modcl No. 23 50 J Cel Due Dats Minus 10% I I SEG ID / Serial No.

“ ! Serial No. 953*/—0 I-22.03 : Centification Date

|l Detector Modet No. . Cs! Due Date : Nuclid

II 43 /06 5 ’ Normal O Abnormal . -

" Detector Serial No. 1323988 “}.9. 05 [|oCableLengh 25 1. Activity in dpm’ S,0/6 -—"
SECTION 1 Reviewed By: : Date: .

| 0. 224
" 0:223

BKG |[ Gross| Net | Gross | Net | Gross | Net %‘;‘: 1
. CPM Cnts _CPM Cnts CPM | Cts CP!:’= MNSCR
| 300 |126] 10201502 1222 |87 | 1127 | 1745
301 |14l 1109]1%19] 1118|1387 |08, | 1124
ace Jisselioaaliusylings| 38 noa| 112,

Pass
2
v
Vv
R2/4 "’-’&78’ loo [l | T2 13 11211 1098 / "o.:.lq
4-»] 1092 Usog | 12edlrsrg| | 115e | v | | 0.030
J0_|2724| 272 )|1273) 100 ||151| tasp) 1367 095 11 12| V.
V|| 1B 2723 | 272 1877\ 099\eetr | 1133 ezl 119l 04t 2 | Y 0.223

v 0226

At "J o bz |aze (o33 ]t107 ko (1126 msg %
REMARKS: *-PM.. onfy M ruetceaed M .«.Sn"‘ c

NOTE: 1. Bylniﬁallnglhlsblqck.lhetechnlylndl_am the instrument parameters have checked and are verified to be correct.
SECTION2 ReviewedBy: AL L% Date: 523 7203 T




0 \rmN OF THE LUDLUM MODEL ( REDS-
23, bERIES DATA LOGGERS REVIS1ON 4

COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM -

Tnstrument Model 2350- Instrument Seriat

Q5 Y

CalDueDate  (.22-(

) Detector Serial # L33 G98

Source Serial # /794,50 |

D179
Performed by
See Nowe §
Gross Technician . Dae)
Crts (N-nnm:uuoo Time
Y%g 1163 14281137 | 17 | o 7 [ 25
1539 |l 15y 2o | 1501 (ot Aw» it
Netos |1104)1557 252 1489 Lﬂ f/m/ré(!-%- ""/23%2’
f-13 Z~ |
1355 Wo7dzss 117241356 e Lotz PG
U-13.02.
1393 o3| s¢ |11¢0 |u4co Le. ,g/,m/m o0
. n-17-02
137 2093\ 14£13 | 1134|140 / e /m,/;cy 090D

13444 loaclivse 1207

7438

iC F—fq.m /Xa;& 073D

n-(g - 02

1880 |1o7lim4q 1117601519 /m,éfm» -
1397 jio6| 485 (1234] 1355 10 En /;cx &- 19-02-

1328 |lo6Y 7439|1172

1439

1-19-02,
L7285

ﬂ/qﬂ( - :
S -0 -02-
l IILC’ v w— 2230

13 46| 109p] 442.9] 11 71| 1339
'B—Jlﬂeus 1453l l1ag) 1415 "M/‘g»ﬂ? "iczlps‘ozl
| 111334 (1031|1501 {1248 1414 |LC'F,;¢-M /J(.;-n‘-;ll—oz,
REMARKS: . 7 - %
NOTE: 1. By initisfing this block, the technician Indicates that the instrument paremeters have been checked and aro verified 10 be correct,
SECTION2 Reviewed By:__ W id &= pue: /o 703
v Qj’? GuZ‘ P-JO ﬂ%—aai meaf_ L

PASITES\REDS\PROCS\INST\INS201_4.WPD

9of11




C

COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM

ZI1ON OF THE LUDLUM MODEL

230 _iIRIES DATA LOGGERS

REVIS

Detector Serial # Source Serial # //9450

Performed by
See Note 1

|12 2/ Lo [T ”‘%&"o"
¢ lrare por3| ;3u |10 1336 Voo 083 |20 | |\ dvein [ha oyidd
206 255\ 1292 i 432a 1922 40506 fw“/ /'m-/fc;” '/27‘252'
a0 _fuaglizer luos [ pas lrosg | o7 Nl | | Jadved (S |Go0
R i ‘WFNM 180 |¢3538 |0 110 \)./b{w,\ft?%y. er ol
|z a2 ety |0dglza |16 105 J
KA Zradl 2 AL SR ] (e 1999
zoto“ t V3T 1971 (10® 130|132 by || J040
2|26 ||y 172 BB |, 9 |11S3-{7337 /0 Ceo
Zes?|Z6S | ¢ 1272 booy |13L |16 | 1313 1108 | 025~ 4{
‘ 35 |35 || 7 1343 o3t |03 s lisrco ol | 1ece "”‘ﬂ d Muobﬂiﬁ 29t
Iz “/o 1Y 212 s oz uarlews fnar 1320 he 2| o [0 7] O Mo |20
Al | oot |300] 0 [i3ee |meidrsr# 18 03 Yz | 094 | 0AlS -Mw:@ ’j;‘;;*
REMARKS: B
NUTB.IB’HM!IIIN’MMMIMII paremeters have been checked and sre vesified 10 be correct,
SECTION2 Reviewed By:__ 772/ 6’ pue:__ 2703 T

P:ASITES\REDS\PROCS\INST\INS201_4.WPD

9of 11




| '55551‘101\1 OF THE LUDLUM MODEL ( ‘  REDS-
234 SERIES DATA LOGGERS |

COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM -

_SECTION 2 _(To be completed by :
Instrument Modetd3§D~

A A I oA 200 2 VA N (2307
Sht Aars : : o7 | foe7  |123|v -Mvﬁ e
[3ar |~ | U8 | 1136 71 «%ﬂéﬁ
Iont 7 ey |enns 2T Ndvern el
Kar [~ we3 | 11#9 1| N sduerd X 14250
loar v’ 130 | 09 PV M"qu s

L 1 | _

| N *~"\ ‘
' ' N~
ll | N ™~
' | || | Lt d AN

NOTE: 1. By initialing this block, the technician j'm have been checked and are verified 1o be .
SECTION2 Reviewed By:_ ﬂn 07 Date: ///7,7/53 . T

s

P:\SH'BS\RBDS\PROCS\_INSI\INSZOIJ.WPD . 9of 11




PERATION OF THE LUDLUM MODEL ( o RE(_:INST-ZOI
£350 SERTES DATA LOGGERS _ REVISION 4

COUNT RATE DETECTOR RESPONSE TEST FORM

ponse Test) Technician Signature: _ Date/2-/4-p3.
DETECTOR TOLERANCE VALUES SOURCE INFORMATION
Instrument Model No, ,2350 - / Cal Due Date Minus 10% Plus 10% Net EFF SEG ID / Serial No. -
mewmeneSeiNo. | q52140 | -22-03|  817.4 ©122¢.0 | 0.22.5 | Coteatonpue
Detector Model No, 43-[006R | CalDucDae ting Conditions: : " Nuclide
—— s - : Normal O Abnormal 0Alinde - f.
Detector Serial No. 133999 AX9.03 [|oCbleLength . _ O Temperanre mperature _25_° FJ Activity in dpm 5547 . l

SECTION 1 Reviewed By: - Date: /4,3' Z/0% :
SECTION 2 (To be completed by RP Technician) Priof 1o beginning, verify the Instrument SN listed above. IF the information shove is incorrect, DO NOT CONTINUE.

Source Count Data.

Alarm n‘ ! . .
Test Tre . Background | Count 1 Comt2 Count 3
’ (SCR1) (SCR2) (SCR®) i
= pm—————

Gross | Net | Gross | Net
CPM | Cnts CPM | Cnts | CPM

{min) .
fot ' J1 |0 289 |24 959 |35\ sp0c| 1250|027
41 1/ 1 10 130 994{12/| 951 line| 954
¥ dot| / | so 9% 8|7254 151|193 990
iV 4D 2002135 9771295 957

21/2941 933 /292 907
AL

N

*I

NOTE: 1. By initisling this block, the technici; ers h checked and are veriﬁed to be correct.
SECTION 2 Rcviewed By __‘m_pm

PASITE. . LOCSUNSTVNS201_4.WPD Q..




OPERATION OF THE LUDLUM MODEL , REDS-INST-201
2350 SERIES DATA LOGGERS : ‘ ___REVISION 4

o ‘ 'COUNT RATE DETECTOR RESPONSE TEST FORM
SECTION 1 (To be completed at Initial Receipt Response Test) Technician Signature:

I INSTRUMENT & DETECTOR INFORMATION | DETECTOR TCLERANCE VALUES l
2350~ | €1l Due Date Minus 10% 0%

95340 |1-22-03 | 3135 |45 .

43. 106 A Cal Due Date || Operating Conditions:

- B Normal O Abnormal a Altitnde fr.
" Detector Serial No. 133952 4£-9.03 | 0 CableLength fi O Temperamre __ °F | Activity in dpm W, 580 “
— d
SECTION 1 Reviewed By: ALl 7 [ Date: '
SECTION 2 _(To be completed by RP Technician) Prior to be{ inning, verify the Instrument SN listed above. IF the information above Is incorvect, DO NOT CONTINUE.
. ) Source Count Data |
Alarm
Test Test Type Backgrovnd Data , | Count 1 " Comt2 Count 3 Mean | Tolerance Emcfm
(SCR1) . (SCry) (SCR3) Net
| — . - e e SM’m
Count Gross. Count
BKG || Gross | Net | Gross | Net | Gross | Net
Post Time oSG | cem f| com | coM | cos | coM | o | cPm -l
10 |28 |28 39¢4.2) 3% _|3908.2] #7702 Koy,
v | o |17 |27 52,3006+ |4ot23 3173 137173 ]2995.3

o |26 |26 [3815|sswy| 40 |ronslaqoy 5oLl 30.00 7
o | &7 |27 3843|5074 Yy 3 13962 392 213920.9
70 |39 |39 [3esxl3us3 [394 [3732 |4038 to3, [SBT0
o | 11 |11 392372213001 [398 [oor boo ) 108
| e 39 3.9 340 este 449 [uigs] 3] 2904 3239

"53( N o [ao |20 "5117 BUs |3910 | 3% [#ps7 [fes7| 38957

RBMARKS*MP a‘e &‘7‘

NOTE: 1. By lniddingthlsblock.ﬂxetechnlcwﬁd checkedmdmveﬂﬁedzobeeom
SEC'I‘ION 2 Re\newed By n%'% Dat:mmm

/ .

JSISSINSK R T E ]




W"’E‘-‘

7 DIION O OF THE LUDLUM MODEL . et ( REDS-INg= 1
23 ERIESDATALOGGERS* o T | - REVIS._ N4
a COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM - |
ﬂﬂﬂ%ﬁmummmwnnmmmrw_w _
Instrument Serial #5534 Cal Due Date 1+22-03 | Detector Modet # 43- /oo A | Detector Seriat # /3.3 G4 Source Serial # Zey<(32 |l -
Source ContData :
I%gl,uuwe~ Background Data (—1 — — 1mmm Performed by
St I ount | Orocs | Nt | Gross Net Grons Net “Eg't" E" B,
Sar |- |0 [37]3 “ I B3 [3%o 95 [3ed0_Ba3¢ [3843 ||/ 7 juuc. @ /fm—
i | [0 |33 o |BoT354 |30 3915 B9l 920 Lo | | AR TS
ISa o |34 3 o | ¢ [3804 ps193947|39u¢| 3010 |33 || 3625 gs
BAar [ | r0 |33 7 [390r [s797]3999 995 2951 [3047 | 313
1 2653 [3evgdos Koo |3963 e 3920-

Qe 170 [F [
TIRVARIAA K
1o 140 [0 | ¢

B 39928 813 | Yoos o3 || 390
3150 Urosep? ! 9987|391 |3907 | Has”

- —
T T | | ] T~
‘WWWW?M ’ '

SECTION 2 Revnewcd By ;;W Date: //e‘ti 03 . o

P:mnmommmml_4.wm . 9of 11




.<ATION OF THE LUDLUM MODEL, ¢ o REDS-INgr-zOl
2350 SERIES DATA LOGGERS | . REVISION 4

I GAS FLOW PIPE DETECTOR RESPONSE FORM
SECTION 1 (To be completed at Initial Receipt Response Test) Technician Signature: Date:

- DETECTOR INFORMATION DETECTOR TOLERANCE VALUES | SOURCE INFORMATION
Detector Model No, - | - 4£3- 99 ! Mims 10% Plus 10% Net EFF SEG ID/Serial No. Gt
Detector Serial No. -~ | QL 3CGO/ - Certification Date

| crpuepme 15-03 || 14 44 3R 84 s 045" | et
OpenﬁngCondiﬁom o Normal o Abnomml Q Alitude fi Activity in dpm (Spp) 07004 JI
I e - Ctble Leneth O Temperawre P /
SECTION 1 Remwcd By Mﬂ' . Date: %
SECTIONz mumunrmymnmmmuummmm TF the § jon sbove s incorsect, DO NOT CONTINUE.
" Background Data pr | PelommedBy
Coumt | Gross BKG Technician Date/
Time | BKG | CPM (Name Printed & Time
=(min) Counts Initialed)

W__]

. ] "
' e,;o’e:l 352

Note: 1. By initiallng this block, the tec nstrument parameters have been checked a verified to be correct.
SECTION 2 Reviewed By: W . Date: __é%,

co"




<ATION OF THE LUDLUM MODEL ( o / REDs-ng £-201
2350 SERIES DATA LOGGERS | . . REVISION 4

e ; : GAS FLOW PIPE DETECTOR RESPONSE FORM

Technician Signature: %1, Date: /2-20-4.2,

CE VALUES I l SOURCE INFORMATION l

SEG ID/Serial No. ASHOL/#2 946 8 l
Certification Date b-/-95

Nuclide , 72-99 "
scsiyimamnd | 46 977 "

Performed By -
See Note 1
M2asp Sat/ Count . Techmician | p.o/
seutuvm | v | *° | ™ | T | 286 | O Joom | o | B | el
953 440 1’2—2« 23 :
I o oxa 0 | tood 100 |/36¢
253440 / 2+ 22- 0 ' '
| s de— '/ 70 /028 703 )3 /257 \/
1 | '( ' _ Ll
| [ ] RN

Note: 1. Byinitialing this block, the techni ;,
SECTION 2 Reviewed By:

fdicafeS At (e Instrument parameters have been checksd and/are verified to be correct,
o Date:
. ;.5‘. / .

g

R




OPERATION OF DENVER INSTRUMENT REDS-CHM-216

MODEL XE 3000 ANALYTICAL BALANCE REVISION 0
ATTACHMENT 6.2
EXAMPLE DENVER INSTRUMENT MODEL XE 3000 RANGE CHECK
ﬁ .~ Model XE3000 . . SIN 304 [CalDueDate: 5 [24/03
| Weight Acceptance Range Reading (grarr71s)

1g . 09-11 P
2g 19-2.1 e

Sg 4.9-5.1 N A4

10g 9.9 - 10.1 P
20¢g C19.9-20.1 /

49.9 - 50.1 Pz

L
S
(]

100 g 99.9 - 100.1 J00.0
200g - 199.9 - 200.1 QLO00. 2
500 g 499.7 - 500.3 Soo.2_
1kg 999.5-1000.5 | Jo0o00.4
1.5 kg - 1499.2 - 1500.8 /500. &
2kg 1999.0 - 2001.0 Je0 /.0
2.5 kg 2498.7 - 2501.3 2500 .2
3kg 2998.5 - 3001.5 3oo/. |
V—V;_g;?bg)gt SN, cahbratugn—/7 d;be and cahbran/on due date: Qgéo'?? /0/57,69. £ /0/09/03
erformed By: K€ . Feozg. Date:  /3/2/02

REDSWPROCSICHMICHM-216.0 _ 1of 1
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OPERATION OF DENVER INSTRUMENT
MODEL XE 3000 ANALYTICAL BALANCE

REDS-CHM-216
REVISION 0

- ATTACHMENT 6.2

EXAMPLE DENVER INSTRUMENT MODEL XE 3000 RANGE CHECK

g Model XE3000 S/IN 23047 [Cal Due Date: l//oU/Q‘i
| Weight Acceptance Range Reading (grams)
| 1g 09- 1.1 /
2g 19-2.1 P
Er 49-5.1 R
10g 9.9 - 10.1 /
20g 19.9 - 20.1 /
50 g 49.9 - 50.1 /o
| 100 g 99.9 - 100.1 100. O
200 g 199.9 - 200.1 200- [
500 g 499.7 - 500.3 560.3
1kg 999.5 - 1000.5 00,5
1.5 kg 1499.2 - 1500.8 1500.8
2 kg 1999.0 - 2001.0 ADO(.D
2.5 kg 2498.7 - 2501.3 2500.3
3 kg 2998.5 - 3001.5 300019
Welgﬁt Set SN, cahbrg]naaatc and céf{l:muon due date: WM/O/W/&}
LPerformed By: ;‘/«/ & @‘\ Date: ¢+ /gs /03~

¥ ¢ heck of (005-3'49 ooly , Limided -use ot scale

witke v andg ot

\Oobr’ws +o 3‘/\2

REDS\PROCS\CHM\CHM-216.0

lof1
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OPERATION OF DENVER INSTRUMENT
MODEL XE 3000 ANALYTICAL BALANCE

REDS-CHM-216
REVISION 0

ATTACHMENT 6.1

EXAMPLE DENVER INSTRUMENT BALANCE WEIGHING LOG

Date/Time Sample Number/Description Weig_ht Tech___ |
124 02 / 1050 100 o Tead 4/q7. /00,0 )5_
Wy Soo dq st ot $20.3 | 7%
z/-as-o,;/OYao /00 4 sT w’di /106.f | L
) RYY g T2 d/é YR HF
202~ 0,;,/03’00 /00 /00. /[ P i .
J ey ToT s LA
13-4 08»/ 0730 Jooc  Teld aéj— /000 XOF
J &/ Sost uht 300,20 |Hez
mEea o0 | wog Zutdd /00./ | sag
v 5@47 /yf{dj Seo.s |z
{A-6~02 [O6/O Joo’ 7 T 207 # 100. O RoOZ
& Foo < g Tzat //ﬁ" Soo.2 |z
i-7.0 > [ 0cz3s | re0 q e M,;L )0, p o
ii\ J de]q 7’—7/4/7@/— Soo.2— |HKez
\ _ A
N T~
| =

REDS\PROCS\CHM\CHM-216.0

1of 1



Tennelec Sample Log

Omaha VA Smear Analysis
Date/Time Sample ID Quantity | Batch Key | Analyzed
Counted ‘ by
12/3hz  so58 | Aol 03 woi 24 6971 YN
125z oy | fLeodi p3 woR 7 ty72 | D&
whehe 1722 | 00l 23 woz 20 | 69723 | XZ
Sk 3/ | Ropol 03 o b 6979 /ﬁ
tfofie  pig | Amel 03 Fol 12 6975 | p&
z/f/o 2239 1 Bsonl 03 Sol /3 Y78 pes
z; hz 7339 | 41003 02 wol /0 697 | o
2Y80 | Aope3 02 woz 7 6¥5Y 14
ez /{z 1970 | Apio3 02 wo3 7 sY9s | pd
£oos3 62 woy 7 V3414 922
A0at3 02 Fol 2Y 8992 2
Aocs3 62 Sal S 650s” | pA&
,/}/al 4571 | Apoo3 02 32 s~ 6500 | o3
2 26 | #0003 0L wof g 65¢7 a,f‘f
2/shr  453Z| 20083 0) woez 4 ¢S50y | pd
2/shr /53 | Aoded ol w3 & 45765 et
/she /8595 | #0003 01 wa | Y PAYA' -2 4
rfihz 2800 | gpée3 6t Fol ¥ 657/ D
[ 2626 | Botst gt Fol 12 413 | o
[the /700 | Basel 01  FOL 26 £S5~ X
43&42 1720 | L0608/ 01 wol /4 VAL g
o Ihe 725 | foess ol wo2 Y (577 | oZ
p2fshs /805 | Luy) 0/  wo3 36 6518 | o
i2lohs 1633 | Bowsr g1 wey /¥ 75 o2
gé&z 093 | Apotlst  Fol 3Y 6527 )
12/hs _ p53| Aoool 0/ wol Xs 4539 | oL
1AL 0/ T A000/ g W02 v 4536 pt
Az o0 | o0l o) we3 26 4738 | of
2 /36| A000) 0] wed /9 syo | o
20Y3 | 000/ ol Sol S~ £sy/ 2728
£100) 0/ S02 /0 sy | pof
fuel 0] So3 s~ | srys | po
12/7/3. /Y7 |Ndool 01 FEI 30 48"37 o
/o2 722390 | yooej 01 wel 30 bs 39 é,f‘
%/éz' /233 fpoo [ 03 SB 2- 6S717 ﬁ_
vZf/sz 25l 180801 02  Fol 76 b3y




Tennelec Sample Log

Omaha VA Smear Analysis
Date/Time Sample ID Quantity | Batch Key | Analyzed
Counted by
2 ;’/oz 2310 | Loool 02 wol /6 AS AN, )
2z /3N fooe) 02  wol 22 465 Y0 o2
;/M z /1514 | A0062 O] £F0/ 7/ b€ lé-"
%/;44: Lot | A0002 o)  wel /7 Liva’ 12728
gA’/r- /6Y% \dpr0 2 0] woz 24 5550 ;)z;,f[
afhe 1720 |gonnz 0l w03 22 455/ | pZ
2 ™7 |Ao082 ol w0y Zé LSS 2 )
Z, gz pe0Y | A0002 01 Sof 5 Lor3 225
: rz///ﬂ- /512 002 ¢/ S0Z 5 46535 Y p/ﬁ'
y2/fufie  1F2¢ |ponsz o/ SE3 40 E553 225
,zjféz 2787 iddoey 02  Fol /3 £52/ IaY.
1z 4421 | 4000y 02 wol 70 be72 | oA
2/o/s2 2220 | Ho00d 02 oo 2 é 4523 pZ
2 /4y | Aol 02 woZ /0 4579 | o
nl/f/:L 250 | Aagas a2 winyg Y 4s75— | pet
)Z/{JAL w87 | Aeoay 02 C0O) < 4L 76 %
;77/5%2. (204 | Lodoy a2 Se2 S L8272 QA’S
n,/g/w. 2217 AoeY 02 S0 2 /0 6875 | oF
2lojer  p236 | Aoooy 0] Fol 12 4e77 oz
2Jifer 1292 | Aonot ol wo ' 450 |p&
ol 1256 | Aoy 0l wo2 £ (et |
e 738 \Aoney 0l wo3 b ASE2. | 25
2307 000 04wy 3 4sE 3 <
1251|090 Z0] Soy 3/ 4r&y | ok
1928 THTNG 082 0] FEZ el b8 | ok
1937 |Aoe0s 0/ VDI & 4566 25
1Y¢( |Aeo05d/ Vo2 & stz |
50 | Agog20l 70/ 20 AR A
070 Jony 28] 702 /0 sty | o
(s~ e o000l 0l pHL 36 g e
2929 |Doco) 61 Lol 20 [3ed’ @
7700 1)6801 01 Dol 19 Wisle %X—
pre 80001 6t FYl 12— b4t 7 o
f140/0) Fil PR VT N




32.00

30.00

29.00

o o
. . ' t !
, | EEERERERE
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Efficiency (%)

28.00

27.00

01/01 01/04 01/07 0110 0113 01/16 0119 01/22

Tennelec (15632) Control Chart

Th-230 SN 119739

4&;4:;4.&&@.&&4-4;&.&&4.1&1
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January 2003
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Lower control = 27.39%

—— -

Lower warning= 28.11%

—_) -

Mean = 29.54%

Upper waming = 30.97

Upper Control = 31.69%
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Tennelec (15632) Control Chart

Th-230 SN 119739
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December 2002
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Lower control = 27.39%

—_————

Lower warming= 28.11%

e Y =

Mean = 29.54%

——

Upper warming = 30.97

i —

Upper Control = 31.60%




Tennelec (15632) Control Chart
Tc-99 SN 119715

J}-n{z#u@*smmmllaﬂlacllér%qémcp&il$uu—i:c%34ﬂ£nla¢l‘iclzl:4:m€£¢£+
T b | i '
1 i : T
‘ | S
3050 [TITTTTIITIII TS prnaeassnnnsraaey
T | ' | Lower control = 26.79%
<R i |
o~ il B o ——
>530.00 - ! Lower waming= 20.14%
() g »-»-(j)‘ ar - -di-ilr 1 4i| - drm-a-dr - - -g-a-ty o -gr-ep-p
C - q i - —0—
o) | Mean = 20.85%
N — 8 .
-9 2950 ! JRO S W — 1711
T i
u: i i i Upper waming = 30.56%
L | T ' g ‘;
1rrr # YYYYTITY VL YYYYYYTYYY x(«-v‘.v...‘iruv YY YT .
29.00 - | . R ERRER ! R ERE R Upper Control = 30.91%
AAA+LAA:LI} 4\‘$A4$AAALAL4EAAﬁvth-iﬁi‘ilx‘
L ; ? Sy b : - :
. B R al
12/01 12/04 12/07 1210 1213 12/16 12/19 12/22 12/25 12/28 12/31

December 2002



Efficiency (%)
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; j i —
N t 1 l i ' ’
; ! ! l | : Upper warning = 30.56%
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LR )

carmd

go0 @

Type of Count:  Tritium (3ml / 12ml geometry)
Source Control SEG # 029709.01

Packard Tri-Carb 2550

SN 401663
Duratek, Maxey Flats Disposal Site

Month of December 2002

Reviewed

DAY OF H3 H3 BKG JINITIALS | FILE NAME | COMMENTS
1 MONTH cPM EFF CPM SDATA1.30x
3 12518.40 | 0422 18.85 TP 0.134
4 1264650 | 0427 1649 | TPKS 0.135
5 "12457.80 | 0.420 17.26 KS 0.136
6 12451.70 { 0420 17.01 TP 0.137
7 12541.80 | 0.423 16.87 KS 0.138
8 1251340 | 0423 16.72 “KS 0.139
) 12380.80 | 0418 18.18 KS 0.140
10 12398.90 | 0419 17.03 KS 0.141
11 1235150 | 0417 17.31 | KS 0.142
12 12308.00 | 0.416 16.08 KS 0.143
13 1231620 [ 0416 - | 17.09 KS 0.144
16 12605.20 | 0.426 17.81 TP 0.145
17 1254260 | 0.424 16.65 KS 0.145
18 125981.40 | 0.426 15.85 KS 0.147
19 12592.00 | 0.426 16.70 KS 0.148
20 12582.70 | 0.426 17.1. KS 0.149
21 | 1253540 | 0.424 15.98 KS 0.15
22 12430.00 | 0421 17.07 KS 0.152
23 12427.10 | 0.421 16.82 KS 0.153
27 12351.20 | 0.418 16.66 | TP/IKS 0.154
26 12363.50 | 0419 16.76 TP 0.155
29 | 1239020 0.42 16.94 KS 0.156
30 1234550 | 0418 16.75 KS 0.157
T
\
\\ [
\hj
C \\
Jaw
\\
LN
— N
Comments:

rodd sIvid AgIvK

b3

§0TC9L8909 Xvd CE:¢1

cos/Lo/10



wove

01/07/03

( | ( ( -

MAXEY FLATS PROJ

TRI-CARB 2550 #401663 BACKGROUND
3 ml Water to 12 ml Ultima Gold LLT

N
(8))

- IN
D

N
N

-

20' ‘Hg-c—:‘-&-l:'-ﬁ"{}-‘:)—{:ﬁ:'ﬂ:‘-ﬂ:% e T e A T O e 1 L

) ; B

counts"IMihﬁté??". -

-
@]
e

—
(o)
o+
hs
t
!
t
]
)
.
]
]
L
L
o

B
. . . .
o of= . - .
) ‘ﬁ‘-“—'f"ﬁw,Mv’"quﬂ;——o"—,-—vr—gv—:"—ﬁ—‘ﬂ—‘ﬂ‘*

12345678 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3f

December, 2002

13:32 TFAX 8088783108

—=— -3 Sigma (14.63) -2 Sigma (16.41) —3— Mean (19.95) +2 Sigma (23.52) +3 Sigma (25.28) \

e




[doo4

13:32 FAX 8068763108

01/07/03

MAXEY FLATS PROJ

C

“"?!i, H}%
- TRI-CARB 2550 #401663 H3 EFFICIENCY |
3 ml Water to 12 ml Ultima Gold LLT
- 1 2 3 4 5 6 7 8 9101112131415 16 17 18 1920»21 222324252627 26 29 30 3
December, 2002
——=.£=.——  ;aiS'Q;ha (0.412) -2 Sigma (0.415) e Mean (0.420) +2 Sigma (0.424) +3 Sigma (0.427)




CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
A Wity ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail - Performed by | Date I
- Jvd )77 2L33°7 VA1 B ‘ //fé—oﬂ‘
Lol ity | oe332 | 7| / &v—— 102
_Jud 7 26337 v~ ’///54 02—”-
Lvd 19 63377 v 725/74*/ //—/)-09:!
Lol 1] '7 26337 \/ 4{531—-——— =120~ .
Ldir | 2p339 o PR R
il ') QU537 o Esregpd | g1 aé&r
Y, F¢35) | Zem Ap. |yl
Lud 177 26237 v W 1-19-03/5fod
lvd 177 26337 da B 7257%20@ //~/MZ/07633
U 26337 v ﬁéﬂzﬁs yrFos i |
L2497 50337 v Blrars LS o
tvd /77 56337 L / 2% s D _ 110585/,
Loud 177 24337 \/ : e Hpn’  fu zs-oz/
A vz 2AL,337 v 0. Lnrs | :,mf
A 177 5337 v X T __|ita5-02)0w
H Loz dl s 757 &6337 v _ ‘é@;én/n/ A ‘1!96-62/070
Zud i 26357 v g0 2 ) 01
Lo 477 .,?.biﬁ") ’,’f,j/g,,,,; -/ , K. %W
Lod 172 26337 v 2O, Eren
Lud 199 96337 / B P
Aud /79 aé?zy v’ | A - i
w | &a. %&lb;«/
. | A/ g ‘Q% / / /9%3
= WA — Reviewed by Datd
REDS\PROCUNST\104.9 1of 1



CALIBX...TON AND TEST REQUIREMENTS FOR A A ' REDS{, T-104

RADIATION PROTECTION INSTRUMENTATION o " 'REVISION 0
|  ATTACHMENT 6.4 - o |
INITIAL, REFERENCE RESPONSE TEST FORM
(example)
" Instrument Model Number: . | 3 * |
Scale or Reference +20% Value of Jig and Source . - | .
Decade Reading Reference Reading. ID Number Geometry Remarks
1%
N ; ‘ ,
x[ | =520 Wia Jovrte T 19450\ Clowts i BKG @ 36 10 70cppem

w10 | POy | B0y 10500ty & V| Clpert Lhem 5t Pp€ % 7Py mr
, 7 J’¢/ 7 : _ 7 B

Reviewed by/Date

REDS\PROCANST\04.0 ' : 1of 1

) y D



&2 Duratek-

CALIBRATION |
CERTIFICATE
Utek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337 o
Fax: (865) 376-8331
' This Certificate wﬂl be acoompmed by Cah'bratmn Charts or Readings where apphcable
S - CUSTOMER INFORMATION ° e s INSTRUMENT INFORMATION -
Customer I\ame Duratek Instrument Services M-—ma't'..re.. Ludlam
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 177 Serial Number: 26337
Contact Name: Thomas Scott ) Probe: 449 ‘Serial Number: 016220
Customer Purchase Work Order Calibration Method:
Order Number: N/A Number: 2002-00893 Electromc and Souree
S ' INSTRUMENI' CALIBRATION INFORMATION : O
Calibrauon Standard Instrument Comments
Instrument * Value Response _
Range ' Before After Calibrated in accordance with
Calibration Calib ration RP-INS-1-235
X1 100 100 100 Pulser: 120935 Cal Due: 03/18/63
X1 250 250 250 D-814: 2551 Cal Due: 09/12/02
X1 400 400 400 Psychron: 7480 | Cal Due: 05/17/03
X10 1,000 1,000 1,000
X10 2,500 2,500 2,500
- s } X160 4,002 4,600 4,000 Temp: 21.4°C
X 100 10,000 10,000 10,000 Pressure: 745mmHg
X100 25,000 25,000 25,000 Humidity: 56%
X100 40,000 40,000 40,000 Background: 60cpm
X 1000 160,000 100,600 . 100,000 Threshold: 37mV
X 1000 250,000 250,000 250,000 HYV (As found =903V) (As left = 903V)
X 1000 400,000 400,000 400,000 BAT: SAT Volume: SAT
L . Efﬁciéﬁcy Inf:mml : ] Audio: SAT Geotropism: SAT
X 1EFF Te-99#119720 2,562dpm 1L7% F/SResp: SAT | Alarm: SAT
X 10 EFF " Tc-99#119718 20,520dpm 11.5% HYV Test: SAT
. Limited Use: X1K scale for information
X 100 EFF Tc-99#099606 177,000dpm 11.3% only. Use with 44-9 probe. s
AVG EFF N/A N/A 11.5%
' A "STATEMENT. OF CERTIFICATION
We Cemfyt!utthe xnstnxment lxsted sbove was calibrated and inspected prior to shipment and that it met all the Manufacturers pubhshed operating specifications. We
further certify that our Calibration Measurements are traceable to the National Institute of Stmdards and Technology. (We arenot responsiblc for damage incurred during
shipment or use of this instrument).
Instrument '
Calibrated By: (% %E ;“ ‘ Reviewed By' (A / Date: 2.2¢. 02
~alibration Date: 07/24/02 Calibration Due: 01/24/03

\&/



gcooz

TNS LAB OAK RIDGE

11726702 TUE 10:37 FAX 423 483 4621

Chaih of Custody Record

C

C

Ebertins Services
N2 1379  Camememsn EBERL]
(852) 481-0883 Phona » (85%) 4834621 Fax ERvieEs
Profect Name: Velemns fHfeis Project Number: 101,70+ 003D
Semd Report To: [O ¢ Sempler (PintNemel: . Tones 2f s Poge_l ot |
Adress: [, OD 6a(bﬁer y23h Sampler (Print Name): 55?
Kingsfon TN 37763 Shipment Method: o &
o |wememeer 83754 7956130
- " 5 <, Purchass /5} 5 5
| Phane: s5) 276-8376 sboratory Receing: Epo - Lne, Onkbidie. ) Order &
_—%’m s] S70-6T | .- -/ —
Fietd Sample 1D . | i | e | Comensl raRucion, e msbmmamfm
vA-02— 0176 n-25-20.] 200 |faun [ 14 day Formarmind.
" Relnquis y’sm Reoeimw:(?ugnam) Dmte; me: Sample Custodian Remarks (Completed By Labormry)i
f * ' ' QAXQC Level Turnaround Sample Receint
einaUshed by: (Sipnatre Tlacewved by: (Signalura) Date: Tine: Total & Containers Recelved?
Levl | O | Routine O [ COC Seats Present?
Level # D | 24Hour O [ GOC Seals intact?
Relinquis s (Signatyre) [Received by: (Signatwre) Uats: “lime: fevel I O 1Week O Peceived Comtainers Intact?
Other (m] Other ______~ Temperature?




SAMPLE IDENTIFICATION AND

)

REDS-CHM-101

CHAIN-OF-CUSTODY REVISION 2
COL .# YA-0o]
ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
_ . (example) '
Collected by: Z/n'a’aj l. /'7{/ for: @UJ( atih o ( 077')&/9!&« 'VA)
Site Contact:
i FPuone: .
I Sample Sample Collection Collection Remarks
Number Location Date Time
(=24 AoccolEo] -18-02 | 1400 Bag )
| 35-49 Nooo kuiof -18-02 | 1Heo Bag a2
Bo- (3 | Aeocollwes | H-ig-02 | Heo i
bt - 13 Aooo bles | U-@-07 | Meo [
%-q Mooo plwed | 11-(8-67 |  Heo N
| =285 1 Acoo \nso| -18-02 | Moo | Pages?
b-15 | AcocelolSez | ji-13-07 | 1400 )
L,\f(o-zo A 000 (01503 H-18-02 1400 v
\
-N\\
\\
X \
I . N\
_ CUSTODY LOG
o Name Date/Time Name DatélTime
Colleted ™ vt €. }—j//\(',t -18-02 /p.wa Relnquished by yorr  Zrpe |12l -0, oo
e & 7("‘*%/»& l’/9~7/bl.//o:od Renibedty 37 W 12202 p3?
Sy RO - S \"ﬁ |
| Aeeeptedb; \ . Relinquished by M\ A‘“ |
YNy e\
~
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SAMPLE IDENTIFICATION AND - REDS-CHM-101
, CHAIN-OF-CUSTODY ' REVISION 2
" ' C.O0.C. ¥ y4-002.
ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)
Collected by: '»é/n‘a’a, C/—f,r_;«for: ;D.uhau‘&.é) ( @movﬂa_- YA)
Site Contact: Address:
FPhonec:
Sample Sample Collection Collection Remarks
Number Location Date Time
1-91 __ |Acoo2 0l Fol n-21.02 | 1400 | Freg &l
1-11 __ |Aooo20| wnl 11-24-02. 1500 ‘5,2.".;1
12-4{ Aoco2.6] Woz H-20.02 {500 N
#2-63  |Aooo20({pp3 | 1-2-02 (500 /
t4-99 | Aco0201 Wodl U-2-02 1500 &
(-5 Aoco20]50 | W02 | 1530 | Brge3
« t-10 | Aooo2.01 802 H-2(-02 [530 N
- "\u 20 | Aono20183 | ajoa | 1530 )
N
\ *_; A
. == NG \\
% \\
CUSTODY LOG
r Name -| Date/Time Name Date/Time
Collocied by . ?: 1,..:/.0,2/ /530 Relin mﬁf - 36‘07/’ 100

W%M Nufozfoz foued M"“"""W (-2 rolo
- ) mnw - B oo R‘m’mw"”'\ s ) '
A E . '\ B SR . B Rdinqushedby \ N .

REDS\PROCS\CHM-101.2 1 of 1




SAMPLE IDENTIFICATION AND REDS-CHM-101

CHAIN-OF-CUSTODY o REVISION 2
| v C:OIC . W@O3
N/ ~ ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)
| Collected by: PSYARO for: :me ( oma ha Va)
Site Contact:
Phonc:
q Sample Sample Collection Collection Remarks
Number - Location Date Time

J =30 [NeOpLOIFE]| (l1-21-02 | 1630 |Bag &)
b1~30 NCoTT o I WEL | 1-21-02 | (030 ;aog),*?_

N
N[
|
N

N AN

CUSTODY LOG
| Name .| Date/Time | Name . Date/Time
Calleaed by Ao u-.u-o% 2| Rt g v-x-ay,,

Aoty 5 M q-f,z7.o7/,‘; Rellaquhed by § w 12702 5.l
\ N UJ*} ’ ‘I'IJZ%L',.“ Refinquished by \ ) .
| Aecsped by \'P( T | Rty Ak

Accepted by N\ - | Relinguished by o \

REDS\PROCS\CHM-101.2 l1of1l




SAMPLE IDENTIFICATION AND REDS-CHM-101

, CHAIN-OF-CUSTODY REVISION 2
w C.0,C. %30
ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)
Collected by: P. SZARO  for: .:DLU(CIZE/D { 0061/4&/ yd_,)
Site Contacts Address:
Phone:
Sample Sample Collection Collection Remarks
Number Location Date Time
1-38 | Beoo 01 Fol I-25-02. | 0807 \Poag e/
-1 |Begojot wor | U-25-02 | 0830 |Aru2

5=/ Boso 101 wo2. l-25-02 I530 N

19-48  |Boao lof wo3 | 1-a5-02 | 4930 /

#9-4¢ | Bean 101 WoO4 11-25-02- | 0830 N4

N
|| A
N \\
\\\
. \\
CUSTODY LOG
Name -| Date/Time ' Name Date/Time
S AR | TE W oge | PR g Forn % 100
et e tl,  |Uroz m RSN Al Resas 013D
A e O VS yos o] P \Y S
B | Accepted by N .| Relinquished by Aﬁ’
: n.wpcedby ] /J\ Relinquished by * \ .

REDS\PROCS\CHM-101 2

lofl




SAMPLE IDENTIFICATION AND REDS-CHM-101

i CHAIN-OF-CUSTODY ( REVISION 2
./ CO.C. # VA
ATTACHMENT 6.1 4 do5
CHAIN OF CUSTODY RECORD
(example)
Collected by: P. S7 A R0 %aii,k (oma_ha_ YA. \
Site Contacts .
Phone:
Sample Sample Collection Collection Remarks
Number Location Date Time

-1, | Booo |02 For | w2s.02 | o200 | Toa. [
17-36 | Booo 102. 201 | 11-25-02. | 0547 | /3% 2
8 2148 |Boool6Z o) | U-2502 | 0947 d)

( T~
A A
<
\,\
b \
| N
CUSTODY LOG
I :
T | Name -} Date/Time ' Name Date/Time
Clesdby 1) <70 ) 11-3.5-02.4 - Relinquished by M. _}{ : -u-u‘-aa;;/w A
3 Rl M«ﬂe U202 Josg) Y Dhpiplly, 112702 so2b
) . \ Y/
. Aazpnj.bn q/‘mmr %7 (v 020 ftenf-qu:saedby \\K‘\X/ _ -
T Accepted by - . \ u/ d . .Rdinqukhedby s
\-—/ . Accepted by | /\\" | Relinquished by * e \

N\

REDS\PROCS\CHM-101.2 lofl




SAMPLE IDENTIFICATION AND REDS-CHM-101

; CHAIN-OF-CUSTODY REVISION 2
’\,f | C.0.C. #%5%
| 0.0. #%5
ATTACHMENT 6.1 =
CHAIN OF CUSTODY RECORD
(example)

Collected by: J.| .Muc1A for: uvate (oMARA ’YA)

Site Contact:

Phone:

Sample Sample Collection Collection Remarks
Number Location Date Time '

1-24 | Ron{ 03 WA 1-24-02 | 0900 B « |
35-3]  |Rosafo3woz | laiioe | o900 94
32 -+ Broo 103 wo {-2,-02 | D9 /
42 4T | Pemn 103 wWe | U207 | o9 v

42-59 | Posn (03 FOI f-26-02 | 0900 Pac #3
lraqcutﬁ_mm_s_&n L | Meapoz| o0 | BEwz

v ~——
| o~

I~ 4
]

CUSTODY LOG
-1 Date/Time
b 697
R
| e T _
D575 P U 2] s

Accepted by ' t\«

REDS\PROCS\CHM-101.2 ‘ lof1 z




SAMPLE IDENTIFICATION AND REDS-CHM-101

; CHAIN-OF-CUSTODY o 4 REVISION 2
bt ATTACHMENT 6.1 coc. s v4-go7
CHAIN OF CUSTODY RECORD
(example)
Collected by: J.4 /y(lLC/A. :Didzaﬂé) (¢ 577)“%0- - YA )
Site Contact: Address:
Phone:
Sample Sample Collection Collection Remarks
Number Location Date Time
110 | Aaco3 02 wal | l-2b-0z| 1000 | Baz. %/
117 | Acco3 03 woz | 11-26-02| 1000 =
J&24 Aoco3 02 a3 H-26-02 /0006 /
25-33 Asoo3 b2 o W-26.02. | /doo 0
34-357 | hooo3 02 Fo/ | 1-16.02| /ooo FronZ
| 242 | Aooo30x S/ 102 | Jovo | Be3
L | 4347 |Aocee3 02 Soz /)-2£.02.| Javo Y
o F | . \&
| | AN T~
" \\\
,, CUSTODY LOG |
(C /Neme | DatefTime | om Dgte/Time | -
““W/WWV {refy g0 |22 i/’mu«/ Lok M12d)
-\ G et %7%1— Josoof FEwEEY %M,,Jé, sl =75 10:5
B m,a/ R Z2790 e W o
. \ | i Relisquished by A
Amg;ed by _ /\)\ Relinquisbed by /‘J\

‘REDS\R;“Q\CHM-IOX 2

{

lofl
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SAMPLE IDENTIFICATION AND REDS-CHM-101

» CHAIN-OF-CUSTODY ' REVISION 2
A Co.c. Va-cop
ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)

Collected by: J. /L, Muc /:4 for: DwzaZEA) (emaba> V.A .)
Site Contact: Address:
Fhone:

Sample Sample Collection Collection Remarks

Number Location Date Time

& Aoeo3 ol wo [ N-2¢.02 1030 .qu# /of/
- 7
7-12 Aooco3 o/ Hv2. | /1262 1038 A

8- | Aeco3 ofwo3 | 1-24-02 | Jo30 )

L4 Aocoa3 o) Wa_ié 11-26-€2 1030 /

25722, | Aawo3 orrm/ 1-2.02 | 1630 A

- AN
\\A
7Y
\\

e

: ‘ CUSTODY LOG
";;CL ,}Nam .| Date/Time _(\@ | Date/Time | -
A WES Ui, By f30 | Z=3gsd Pwerae (%ot 1120]

T R P i YL 22 ,/a'f/'U o
'%MQ -'.1'-."%7A2/97d 'WA o
| peemey DO P

U .
' B [ Aeceptedny \ o ‘
N/ Accepted by . N\ i _ Rellnquished by - \ R

)

REDS\PROCS\CHM-101.2 1of 1
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SAMPLE IDENTIFICATION AND REDS-CHM-101
CHAIN-OF-CUSTODY REVISION 2
C.0.0 VA~ 2%
ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)
Collected by: [j/nda:/ ,Z/ nm/ for: Maﬁ/) O'n—m%m, \ZS
SteComtact: g0}, , f Jores’ '
Phone:
Sample Sample Collection Collection Remarks
Number Location Date Time
‘ L]\ /=R5 | Weoo OrF= |12-3-02 2545 |Peg ]
- d

AN

N

~

~

—
N
~N
N
x N\
\
CUSTODY LOG |
. iDate/'].‘ime “ ' Name Date/Time
a3-03fens| “B0 ) 2602/t
yj%:' /aod Mwb’\ R
NS i
\ ’;A

REDS\PROCS\CHM-101.2

1of
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SAMPLE IDENTIFICATION AND REDS-CHM-101
CHAIN-OF-CUSTODY REVISION 2

C.0.C, #YA-015

ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD -
(example) '
Collected by: 4 /%, JQ/A{/‘I/)‘ for: %/ a Vi,
Site Contact: Address:
' Feudl Tones
Fhone:
Sample Sample Collection Collection Remarks
Number Location Date Time

K- [ Accolt01Po |- 01P6¢) 12-21-03 e

AN
AN

— B BN
| ~ N

CUSTODY LOG
Name .| Date/Time Name | Date/Time
- b’ﬁe ﬁ,ﬂ . 12-21-02 /mo Zgn a-.z_z-a%/soo

(/B d§0)

=T » A \mmas, _ ~

REDS\PROCS\CHM-101.2 1of1




SAMPLE IDENTIFICATION AND ' REDS-CHM-101

CHAIN-OF-CUSTODY REVISION 2
. [’:'ﬂ-c.#74-0/0
o ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)
Collected by: /2% C. /-‘G,,o;t‘or: e froe VA (@[/7”4 et 4 }
Site Contact: Address: - g
@a,&\@};&f . _ L Y
FPhones
- Sample Sample Collection Collection Remarks
Number Location Date Time
/-3 Aooo o/ Fo) /R - 302 Yoan
4-—5’ \ /dd / ™ ~
-7 w2 | ) )
- 2/03 / /
G-10 [ e [ /
A Y / /
I S ) —
{ : " /3 V Jo3 v v
./ \
\\ |
f A
A
A \
e — \
| - CUSTODY LOG | - |
u Name | Date/Time | Name Date/Time -
casetyt 20 Lo - a3 [ 1600 | PETERY . 5 fne]

P o LIVX
PO U V37 1530 P8 Jwee, (S0 0730

%ﬁ'@ﬁ‘@ DT> AN
‘ _ ‘b’, | ﬂ/ . Reﬁnanhadby‘ - TM\A’

Accepted by ' /7\ Relinquished by - \

REDS\PROCS\CHM-101.2 1of 1




SAMPLE IDENTIFICATION AND REDS-CHM-101

CHAIN-OF-CUSTODY REVISION 2
/ Co.C.#H Y4 -0/)
W) ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)
Collected by: /(/46?"4_ ., /—4»’/\/ for: Owmala YA, Durayer
Site Contact: -)Q w Z/ J’m é’é Address:
FPhone:
Sample Sample Collection Collection Remarks
Number Location Date Time
A 1-9 |Aeo20/F0) /2-3.02 | /580
1 r0-1 wo/( TN
. 12-13 Woa_ '
: , If-15 | wo3 .
o6 -1 | o</ / ]
A Y, [ ]
- ” 20 II Soz / /I
: Z] o>
N~ T 7l [
Y2 Y Vi %
"\ -3  WeroZ2pls04 12-3-02. /1S00
" \ /e '
| B — — 7 —
" X \
L N\

___CUSTODY LOG

Name l;;e/Time - Name Date/Time H

Collecteiiby 12-3 150 Rdinqnishedb. ’9-5 [léca
?"r@m &y //S; 0 %Mw f3fo_0730
. o ljio oz |0 \. R

m X T Bty \ ¥ '
|| Accepted by N 4 | Renquistedpy \

REDS\PROCS\CHM-101.2 1ofl




REDS-CHM-101

SAMPLE IDENTIFICATION AND
CHAIN-OF-CUSTODY , REVISION 2
4 . C'-O'C' 35‘ 74‘0/2,
" _ ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
: : (example)
Collected by: /oy . <+ ~pfior: O fa - VA (Z)zs ZlA )
Site Contact: Mdrcu
704,«_/ <J50?¢§
Phone:
Sample Sample Collection Collection Remarks
Number Location Date Time
‘ Beooo/ 6/Fo/ /2-5-02. /600
l S ~é N d/wo/ ~ N
7-/0 | 0 Jwes \
- " /) v 9 swed
N s2-73  |Bewosoares
/4-7¢ o 02Wo / / /
- - /7 Bopo | 3£ / / /
. " /9 26 | | 03u02 / /
[ 03wo3 | [
. \ i/ 03wpnd v V/
\\ : _ )q'_ . ~
___CUSTODY LOG
Name Date/Time Name Date/Time

f.-Z-,S/;Goo mﬁ% - f2-5 Js
%ﬁgﬁmm\ A MJ@,{M %0 0730

I-"?-/[o 079‘6\\3’““ ”ﬁdb”"

REDS\PROCS\CHM-101.2 l1of1l




SAMPLE IDENTIFICATION AND REDS-CHM-101
CHAIN-OF-CUSTODY REVISION 2
{ C.O0.C.# Y4-0/3
[\ ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)
Collected by: Linda 2. /'//’rrn/f;)r: Oma Ao - YA, (Lura7ek }
Site Contact: ﬂ [LA, nge‘{‘ Address: <
Phone:
Sample Sample Collection Collection Remarks
Number Location Date Time
/- Awos"ﬁfo/ /2-5-02 /346
2 N o/ o ~
,‘ 3 | woe2 |
4 [ we? I
G b wod /
| 6-% lpemws 0250/ /
7 - 02/ /
10 O wo2 / l
T 02003 /
h [ 2~ l p2cvold '
I '3 OR-Sof
14 o2 Bo2
/5 52503
{6 42804 | 1
N V. _ 028505 \( %
CUSTOQ_Y=DOG
Date/Time | Name Date/Time
125 /1307 2-5 /16
by 130 W%W “:7%
' "yID 07‘/0& e
msbedby N\ A e
Rdinqnished by

REDS\PROCS\CHM-101.2

lofl




' SAMPLE IDENTIFICATION AND . REDS-CHM-101
CHAIN-OF-CUSTODY | | .‘ REVISION 2

C.O0.C.# Y40 )4

o \ ATTACHMENT 6.1
CHAIN OF CUSTODY RECORD
(example)
Collected by: aﬁmd, 8. F e/ tor: Oma o —Va C&a@&é)
Site Contact: P a:u[ T 97'-&4) Address:
Fhone:
Sample Sample * Collection Collection Remarks
Number Location Date Time .
/=2, |Awot o3F0) |t2-¢-02 | J43p
3 ~\ d2wes/ ™~ N
4 pAwo2 \ \
: S 0 Qwo3
: " 6 | oawod [
N 7 | 6280y / ]
S I 02 S0 / |
R 02503 | [ | |
N 12 evotosral / |
3 ~N _orwo/ / |
4 ) 0/ wo>
N 5 O) wo3
. A ey
}—6 |Cooco) ©)oHO[ V vk
— //4. —_ =
CUSTODY LOG B |
Date/Time : Name - Date/Time
Ja-¢ ) 130 | ™= TN 12-4 //505 |
'r/v £330 Méx w’bu,t/wx "t * 0734
T E‘I[D OM ‘ ety B :* ‘ {«
- | R;nquisbedby » \ w

REDS\PROCS\CHM-101.2 l1ofl




