Appendix E

Calibration Sheets and Performance Checks



Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: WRAMC Date: 11/9/2011 For Month of: Nov/Dec
Instrument Information Source Information
Type/Serial #: L2360/141321 Isotope H-3 Fe-55
Probe/Serial #: 44-110/258430 Serial Number TY 849 N/A
Calibration Due Date: 23-Oct-12 27 emission rate 10,320 N/A
BACKGROUND CPM SOURCE CPM Tech
DATE TIME Alpha Beta H-3 Fe-55 COMMENTS Initials
11/25/2011 6:30 N/A 203 5839 738131 Initial Set up ALR
11/28/2011 6:30 N/A 188 6424 676716 ALR
11/29/2011 6:30 N/A 177 4944 607079 ALR
11/30/2011 6:30 N/A 204 6303 767316 ALR
12/1/2011 6:30 N/A 233 6605 804321 ALR
12/2/2011 6:30 N/A 215 6053 760542 ALR
12/5/2011 6:30 N/A 221 5984 712057 ALR
12/6/2011 6:30 N/A 196 4935 646817 ALR
12/7/2011 6:30 N/A 232 6287 678190 ALR
12/8/2011 6:30 N/A 203 4755 738675 ALR
12/9/2011 6:30 N/A 173 6027 760641 ALR
12/12/2011 6:30 N/A 191 6390 746916 ALR
12/13/2011 6:30 N/A 175 6138 733530 ALR
12/14/2011 6:30 N/A 173 6145 668898 ALR
12/15/2011 6:30 N/A 221 4825 830987 ALR
12/16/2011 6:30 N/A 209 5563 599930 ALR
12/19/2011 6:30 N/A 226 5951 631588 ALR
12/20/2011 6:30 N/A 220 4604 854717 ALR
12/21/2011 6:30 N/A 219 5375 743574 ALR
12/22/2011 6:30 N/A 224 5573 770727 ALR
12/23/2011 6:30 N/A 197 5709 641661 ALR
12/27/2011 6:30 N/A 188 4875 676063 ALR
12/28/2011 6:30 N/A 202 4823 696020 ALR
12/29/2011 6:30 N/A 233 5520 754679 ALR
2/3/2012 5:30 N/A 194 4522 783291 ALR
Mean from form RS-013.0-1 Mean from form RS-013.0-1 5535.1 H-3
Background Beta Source Fe-55
Background Acceptance Limits Source Acceptance Limits
M-20% 4428.08 |M+20% 6642.12 |H-3
M-20% 162 M+20% 243 Beta M-20% 590505 |M+20% 885757 |Fe-55

Reviewed by: — —

Date: 2/3/2012




Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK

Form RS-013.0-3

SITE: WRAMC Date: 11/9/2011 For Month of: Nov/Dec
Instrument Information Source Information
Type/Serial #: L2360/253258 Isotope Th-230 Tc-99
Probe/Serial #: 43-68/148454 Serial Number A2-743 A2-771
Calibration Due Date: 23-Oct-12 27 emission rate 17,608 28,509
BACKGROUND CPM SOURCE CPM Tech
DATE TIME Alpha Beta Alpha Beta COMMENTS Initials
11/9/2011 6:30 0.9 111 4746 9236 Initial Set up ALR
11/10/2011 6:30 1 131 5187 9680 ALR
11/14/2011 6:30 0 108 4490 9907 ALR
11/15/2011 6:30 1 107 4664 10465 ALR
11/16/2011 6:30 1 123 3858 7584 ALR
11/17/2011 6:30 0 103 5587 9368 ALR
11/18/2011 6:30 0 91 5288 9152 ALR
11/21/2011 6:30 1 93 4936 9852 ALR
11/22/2011 6:30 2 122 5201 9681 ALR
11/23/2011 6:30 1 130 4922 8902 ALR
11/25/2011 6:30 0 116 3903 10367 ALR
11/28/2011 6:30 1 126 5159 9748 ALR
11/29/2011 6:30 1 115 4707 9028 ALR
11/30/2011 6:30 0 118 5012 9089 ALR
12/1/2011 6:30 0 120 5673 7912 ALR
12/2/2011 6:30 1 113 5659 9938 ALR
12/5/2011 6:30 1 103 3975 8627 ALR
12/6/2011 6:30 0 123 4932 9877 ALR
12/7/2011 6:30 2 99 5127 8521 ALR
12/8/2011 6:30 0 117 3967 7414 ALR
12/9/2011 6:30 1 114 4221 10136 ALR
12/12/2011 6:30 1 101 5482 10641 ALR
12/13/2011 6:30 0 112 3981 9348 ALR
12/14/2011 6:30 0 123 5223 9032 ALR
12/15/2011 6:30 0 109 4987 8216 ALR
Mean from form RS-013.0-1 0.9 Alpha Mean from form RS-013.0-1 4745.55 |Alpha
Background 110.55 |Beta Source 9235.85 |Beta
Background Acceptance Limits | Source Acceptance Limits
M-2c -0.80 [|M+2c 2.60 Alpha M-20% 3796 |M+20% 5695 |Alpha
M-20% 88 M+20% 133 |Beta M-20% 7389 |M+20% 11083 [Beta
Reviewed by:éﬁ”’—;//—?"'/‘—z % Date: 2/15/2011




Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK

Form RS-013.0-3

SITE: WRAMC Date: 11/9/2011 For Month of: Nov/Dec
Instrument Information Source Information
Type/Serial #: L2360/253258 Isotope Th-230 Tc-99
Probe/Serial #: 43-68/148454 Serial Number A2-743 A2-771
Calibration Due Date: 23-Oct-12 27 emission rate 17,608 28,509
BACKGROUND CPM SOURCE CPM Tech
DATE TIME Alpha Beta Alpha Beta COMMENTS Initials
12/19/2011 6:30 0 88 4528 9739 ALR
12/20/2011 6:30 0 117 5064 7571 ALR
12/21/2011 6:30 0 101 4370 9387 ALR
12/22/2011 6:30 1 122 4683 7839 ALR
12/23/2011 6:30 0 121 4702 10260 ALR
12/27/2011 6:30 1 121 5113 10153 ALR
12/28/2011 6:30 0 105 4632 9220 ALR
12/29/2011 6:30 0 97 4783 8321 ALR
2/3/2012 5:30 1 103 5042 9768 ALR
Mean from form RS-013.0-1 0.9 Alpha Mean from form RS-013.0-1 4745.55 |Alpha
Background 110.55 |Beta Source 9235.85 |Beta
Background Acceptance Limits | Source Acceptance Limits
M-2c -0.80 [M+2s 2.60 Alpha M-20% 3796 |[M+20% 5695 |Alpha
M-20% 88 M+20% 133 |Beta M-20% 7389 |M+20% 11083 [Beta
Reviewed by ——— ——  —— Date: 2/3/2012




Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: WRAMC Date: 11/9/2011 For Month of: Nov/Dec
Instrument Information Source Information
Type/Serial #: L2360/253258 Isotope Th-230| Tc-99
Probe/Serial #: 43-37/265544 Serial Number A2-743 | A2-771
Calibration Due Date: 23-Oct-12 27 emission rate 17,608 [ 28,509
BACKGROUND CPM SOURCE CPM Tech
DATE TIME Alpha Beta Alpha Beta COMMENTS Initials
11/9/2011 6:30 12 254.5 3784.7 5492.6 Initial Set up ALR
11/10/2011 6:30 10 236 3620 5922 ALR
11/14/2011 6:30 14 269 4134 4549 ALR
11/15/2011 6:30 7 227 3939 5622 ALR
11/16/2011 6:30 7 279 3636 5515 ALR
11/17/2011 6:30 9 283 3704 5367 ALR
11/18/2011 6:30 12 234 3535 5673 ALR
11/21/2011 6:30 11 254 3498 5672 ALR
11/22/2011 6:30 17 266 3543 5653 ALR
11/23/2011 6:30 15 227 3521 5793 ALR
11/28/2011 6:30 10 279 3825 5539 ALR
11/29/2011 6:30 5 237 3602 6165 ALR
11/30/2011 6:30 6 246 3743 6416 ALR
12/1/2011 6:30 17 287 4358 6180 ALR
12/2/2011 6:30 9 265 3613 4973 ALR
12/5/2011 6:30 7 296 3404 6342 ALR
12/6/2011 6:30 15 292 3398 5669 ALR
12/7/2011 6:30 15 262 3937 6109 ALR
12/8/2011 6:30 10 229 3300 4609 ALR
12/9/2011 6:30 15 252 4314 4800 ALR
12/12/2011 6:30 8 290 3764 5285 ALR
12/13/2011 6:30 9 234 3141 6377 ALR
12/14/2011 6:30 6 281 3242 5998 ALR
12/15/2011 6:30 9 267 4116 6424 ALR
12/16/2011 6:30 14 292 4302 5051 ALR
Mean from form RS-013.0-1 12 Alpha Mean from form RS-013.0-1 3784.7 |Alpha
Background 254.5 Beta Source 5492.6 |Beta
Background Acceptance Limits Source Acceptance Limits
M-20% 469 [M+20% 19.31 Alpha M-20% 3028 |M+20% 4542 |Alpha
M-20% 204 M+20% 305 Beta M-20% 4394 |M+20% 6591 |Beta
Reviewed by:éﬁ”’—;//—?"'/‘—z % Date: 12/16/2011




Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: WRAMC Date: 11/9/2011 For Month of: Nov/Dec
Instrument Information Source Information
Type/Serial #: L2360/253258 Isotope Th-230| Tc-99
Probe/Serial #: 43-37/265544 Serial Number A2-743 | A2-771
Calibration Due Date: 23-Oct-12 27 emission rate 17,608 [ 28,509
BACKGROUND CPM SOURCE CPM Tech
DATE TIME Alpha Beta Alpha Beta COMMENTS Initials
12/19/2011 6:30 15 226 3521 5047 ALR
12/20/2011 6:30 18 237 3138 6443 ALR
12/21/2011 6:30 12 225 3728 6449 ALR
12/22/2011 6:30 7 289 4098 5636 ALR
12/23/2011 6:30 6 248 4184 5929 ALR
12/27/2011 6:30 9 284 3165 5083 ALR
12/28/2011 6:30 16 291 3536 5994 ALR
12/29/2011 6:30 18 267 3230 4665 ALR
2/3/2012 5:30 5 263 3640 5415 ALR
Mean from form RS-013.0-1 12 Alpha Mean from form RS-013.0-1 3784.7 |Alpha
Background 254.5 Beta Source 5492.6 |Beta
Background Acceptance Limits Source Acceptance Limits
M-20% 469 [M+20% 19.31 Alpha M-20% 3028 |M+20% 4542 |Alpha
M-20% 204 M+20% 305 Beta M-20% 4394 |M+20% 6591 |Beta

Reviewed by ——— ——  —— Date: 2/3/2012




Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: WRAMC Date: 11/9/2011 For Month of: Nov/Dec
Instrument Information Source Information
Type/Serial #: L2360/253237 Isotope Th-230| Tc-99
Probe/Serial #: 43-68/216834 Serial Number A2-743 | A2-771
Calibration Due Date: 23-Oct-12 27 emission rate 17,608 [ 28,509
BACKGROUND CPM SOURCE CPM Tech
DATE TIME Alpha Beta Alpha Beta COMMENTS Initials
11/9/2011 6:30 1 59 5016 7674 Initial Set up ALR
11/10/2011 6:30 0 51 4818 8316 ALR
11/14/2011 6:30 1 65 4695 7009 ALR
11/15/2011 6:30 1 48 5238 7115 ALR
11/16/2011 6:30 0 68 4751 6687 ALR
11/17/2011 6:30 1 68 4348 8587 ALR
11/18/2011 6:30 1 68 3875 6340 ALR
11/21/2011 6:30 1 67 3956 7016 ALR
11/22/2011 6:30 1 63 5510 7993 ALR
11/23/2011 6:30 1 55 4998 6499 ALR
11/25/2011 6:30 0 63 4776 7155 ALR
11/28/2011 6:30 1 50 5352 8564 ALR
11/29/2011 6:30 1 65 4683 7525 ALR
11/30/2011 6:30 1 70 4871 6857 ALR
12/1/2011 6:30 1 60 4257 7676 ALR
12/2/2011 6:30 2 49 5218 6511 ALR
12/5/2011 6:30 2 62 5515 8094 ALR
12/6/2011 6:30 1 60 5034 6273 ALR
12/7/2011 6:30 1 63 5193 5957 ALR
12/8/2011 6:30 1 70 4324 7783 ALR
12/9/2011 6:30 1 51 4862 6948 ALR
12/12/2011 6:30 2 51 4909 6544 ALR
12/13/2011 6:30 1 51 3869 8591 ALR
12/14/2011 6:30 0 54 4851 6783 ALR
12/15/2011 6:30 1 62 5220 7822 ALR
Mean from form RS-013.0-1 0.6 Alpha Mean from form RS-013.0-1 4672 |Alpha
Background 59.35 Beta Source 7338.4 |Beta
Background Acceptance Limits | Source Acceptance Limits
M-2s -0.76  [M+2s 1.96 Alpha M-20% 3738 |M+20% 5606 |Alpha
M-20% 47 M+20% 71 |Beta M-20% 5871 |M+20% 8806 |Beta
Reviewed by: M % Date: 12/15/2011




Radiation Safety
Routine Operability of Field Instruments

DAILY INSTRUMENT RESPONSE CHECK
Form RS-013.0-3

SITE: WRAMC Date: 11/9/2011 For Month of: Nov/Dec
Instrument Information Source Information
Type/Serial #: L2360/253237 Isotope Th-230 Tc-99
Probe/Serial #: 43-68/216834 Serial Number A2-743 | A2-771
Calibration Due Date: 23-Oct-12 27 emission rate 17,608 28,509
BACKGROUND CPM SOURCE CPM Tech
DATE TIME Alpha Beta Alpha Beta COMMENTS Initials
12/16/2011 6:30 0 66 5044 7286 ALR
12/19/2011 6:30 0 62 4416 6485 ALR
12/20/2011 6:30 1 64 5176 8212 ALR
12/21/2011 6:30 0 48 4899 8558 ALR
12/22/2011 6:30 0 68 3999 8083 ALR
12/23/2011 6:30 0 54 3755 8556 ALR
12/27/2011 6:30 1 69 3982 6195 ALR
12/28/2011 6:30 0 59 5380 6804 ALR
12/29/2011 6:30 0 54 4539 7081 ALR
2/3/2012 5:30 0 63 5274 6778 ALR
Mean from form RS-013.0-1 0.6 Alpha Mean from form RS-013.0-1 4671.95 |Alpha
Background 59.35 |Beta Source 7338.35 |Beta
Background Acceptance Limits | Source Acceptance Limits
M-2s -0.76  [M+2s 1.96 Alpha M-20% 3738 |M+20% 5606 |Alpha
M-20% 47 M+20% 71 |Beta M-20% 5871 |M+20% 8806 |Beta
Reviewed by: M % Date: 2/3/2012
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CERTIFICATE

No. 147418 - TY 849

for a Sealed Radioactive Source

Source Type: Beta Wide Area Reference Source

Product code

Drawing

Dimensions of active surface
Overall dimensions

Source no.

Nuclide

Technical Data
Activity

Beta surface emission rate
Uncertainty® of

beta surface emission rate
Reference date
Traceability*

Leakage and
Contamination Test/s

Test method/s*
Test/s passed on

Additional Information
ISO classification*
Remark

* see page 2 for explanation

Eckert & Ziegler
Nuclitec GmbH

s /4 . f/:’ 74“

Production Manager

TRR05011
VZ-1370-001

@ 50 mm

@60 mmx3mm
TY 849

Tritium

10 kBg (nominal)
172 s in 2 n steradian

8 %
19 October 2011
Defined on page 2

I
26 October 2011

C.34645
Ref: PO#2425/S0#20632

& [ckert & Ziegler

Nuclitec

Eckert & Ziegler
Nuclitec GmbH

Gieselweg 1
38110 Braunschweig

Germany

Tel. +49 5307 932-0
Fax +49 5307 932-293

31 Qctober 2011

End user Reference PO#DISSANAYAKE28SEP11



Explanations for Certificates (Page 2 of Certificates)

Uncertainty

The reported uncertainty is based
on standard uncertainty multiplied
by a coverage factor k = 2, provid-
ing a level of confidence of ap-
proximately 95 %. (ISO Guide,
1995)

Air Kerma Rate

The air kerma rate of a source with
an activity A is the sum of the initial
kinetic energies of all charged
particles created by phontons,
released per volume element of air
and per unit of time.

I1SO Classification

Traceability

This certificate documents the
traceability of measurement results
to national standards, standard
measuring equipment and methods
for the realisation of physical units
of measurement according to the
Inter-national System of Units (Sl).
Traceability is defined as 'the
property of a result of a measure-
ment whereby it can be related to
appropriate standards, generally
international or national standards,
through an unbroken chain of
comparisons'.

Leakage and Contamination Tests

Eckert & Ziegler Nuclitec GmbH
has been accredited as DKD
(Deutscher Kalibrierdienst) calibra-
tion laboratory by the Physikalisch-
Technische Bundesanstalt (PTB)
and is authorized to issue reference
sources which are traceabie to
national standards held at the PTB
in Germany.

Because of the European co-
operation for Accreditation (EA)
mutual recognition agreement the
certificates are also accepted by ail
EA-members (e. g. UKAS).

This product complies with the
requirements for traceability to
NIST specified in the American
National Standard "Traceability of
Radioactive Sources to the NIST
and Associated Instrument Quality
Control (ANSI N42.22-1995)".

As a requirement for the ANS!
N42.22-1995 Eckert & Ziegler
Nuclitec GmbH participates in the
NEI/NIST Measurements Assur-
ance Program of the Nuclear Power
Industry.

Stringent tests for leakage are an essential feature of radioactive sources production. They are based on ISO 9978.
Some standard methods used for testing radiation sources are listed below.

Wipe Test |

The source is wiped with a swab or
tissue, moistened with ethanol or
water, the activity removed is
measured.

Limit: 200 Bq, USA: 5 nCi

Immersion Test Il

The source is immersed in a suit-
able liquid at 50 °C for at least

4 hours and the activity removed is
measured.

Limit: 200 Bq, USA: 5 nCi

Bubble Test Ill

The source is immersed in water or
a suitable liquid and the pressure in
the vessel reduced to 13 kPa

(100 mm Hg). No bubbles must be
observed.

The International Organization for Standardization (ISO) has proposed a system of classification of sealed radioactive sources based on safety requirements
for typical uses (see ISO 2919 and ANSI N43.6-1997). This system provides a manufacturer of sealed radioactive sources with a set of tests to evaluate the
safety of his products. It also assists a user of such sealed sources to select types which suit the application he has in mind. The tests to which specimen

sources are subjected are listed in the foliowing table.

Classification of sealed source performance standard according to 1ISO 2919 and ANSI N43.6-1997

Test Class
1 2 3 4 5 6 X
Temperature No test - 40 °C (20 min) -40 °C (20 min) - 40 °C (20 min) - 40 °C (20 min) - 40 °C (20 min) »
+80°C (1h) +180°C (1 h) +400°C (1 h) + 600 °C (1 h) +800°C (1h) 3
and thermal shock and thermal shock and thermal shock 8-
400 °Cto 20°C 600°Cto20°C 800 °Cto20°C E
External No test 25 kPa absolute 25 kPa absolute to 25 kPa absolute to 25 kPa absolute to 25 kPa absolute to S
Pressure 2 MPa absolute 7 MPa absolute 70 MPa absolute 170 MPa absolute
Impact No test 50gfrom1m 200gfrom1m 2 kg from 1 m 5 kg from1 m 20 kg from 1 m
Vibration No test 3 x 10 min 3 x 10 min 3 x 30 min
25-500Hzat5¢g 25-50Hzat5g 25 — 80 Hz at
peak amplitude peak amplitude and 1.5 mm amplitude
50-90Hzat peak to peak and
0.635 mm amplitude 80 — 2000 Hz at
peak to peak and 20 g peak amplitude
90-500Hzat10g
peak amplitude
Puncture No test 1gfrom1m 10gfromim 50gfrom1m 300gfrom1m 1kgfrom1m
Special Applications IAEA Special Form Quality Assurance System NRC Advice

No test programme can cover all
possible combinations of environ-
ments to which a source may be
exposed.

Users should therefore consuit our
experts before using sources in
potentially adverse environments.

RE1, Issue 2, 2010-09-06

'Special Form' is a test specification
for sealed sources given in the
IAEA transport regulations (IAEA
TS-R-1).

It is used in determining the maxi-
mum acceptable activities for
various types of transport contain-
ers.

If nothing else is stated, the refer-
ence date is identical with the date
of manufacture.

The quality assurance system of
Eckert & Ziegler Nuclitec GmbH
was certified by Lloyd’s Register
Quality Assurance (LRQA) ac-
cording to ISO 9001:2000 and
according to ISO 13485:2003 for
medical devices. Isotrak products
meet the requirements of 10CFR50
Appendix B.

Radioactive Material - not for
human use - infroduction into
foods, beverages, cosmetics,
drugs, or medicinals, or into prod-
ucts manufactured for commercial
distribution is prohibited - exempt
quantities should not be combined

Eckert & Ziegler

Nuclitec




RSO, Inc. RSO Job No. 9447

P.O. Box 1450 C s f' f C l-b -
Laurel, MD 20725 ertirficate ot Calibration
(301) 953-2482
ISSUED TO: Tidewater, Inc. INSTRUMENT: LUDLUM
7161 Columbia Gateway Dr. MODEL: 3
Columbia, MD 21046 TYPE: RATEMETER
| 21
CONTACT: Claude Wiblin SN: 1755
PHONE: (410) 997-4458 PO NO:CALL FOR CC

RSO, Inc. certifies that on 05/25/2011 the above described instrument was calibrated
using a radioactive source to determine the efﬁcienci for a specific radionuclide(s) and using electronically generated
pulse for the linearity. Pulsed using Ludlum 500-2, S/N 159110.

The results are tabulated below. Calibration is traceable to NIST.

Calibration Data

RANGE EXPECTED OBSERVED CLE
X 0.1 100 100 cpm 1.00
500 500 cpm 1.00
X 1 1000 1000 cpm 1.00
5000 5000 cpm 1.00
X 10 10000 10000 cpm 1.00
50000 50000 cpm 1.00
X 100 100000 100000 cpm 1.00
500000 500000 opm 1.00
C.F. AVERAGE 1.00

Probe type(s) Probel: PANGM Probe2: Probe3:

MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE 1 EFF.(%) ISOTOPE2 EFF.(%) ISOTOPE 3 EFF.(%) ISOTOPE 4 EFF.(%)

449 PR183775  FIXED CONTACT 904 Tc99 13 Cs137 30

Note: "As found" condition +/- 20% of expected values unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL
BATTERY CHECK: NORMAL TEMP: 25°C

CHECK SOURCE 1: N/A READING: PRESS: 750 mmHg
CHECK SOURCE 2: N/A READING: HUMID: 58 %

THE SUGGESTED) RECALIBRATION DATE FOR THIS INSTRUMENT IS (5/25/2012
3 ) r B e T T
Calibrated By: { Reviewed By: _{’2_ Cal Date: 05/25/2011

Dorsey Austin

aryland License MD-33-021-0! 11026




CERTIFICATE

OF CALIBRATION
(URSA-II MCA)

. RSA Laboratories

<" 19 Pendleton Drive, PO Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Customer and Contact: Tidewater, Inc. Attn: Byron Bland 410/991-8878
7161 Columbia Gateway Drive, Suite C, Columbia, MD 21046

Customer Address:

Inst. Mfr. & Model URSA-IT MCA

Cal Date 23 Novermber 2011

Comments:

Inst. Type Multi-channel analyzer
Due Date 23 November 2012

This MCA is currently used with Alpha Spectra FIDLER #050307AY 1 and Ludlum Model 44-10 #186962

Inst. s/n 200124

Cal. Interval 1 year

High Voltage:
Set Point (V) Measured (V) % Error
1500 1500 0
1000 1000 0
500 500 0
0 0 0
Fine Gain Linearity (Inputl):
Coarse Gain | Fine Gain | Pulse Height (mV) | Expected Peak Chn | Observed Peak Chn | %Error
x2 x0.25 1800 n/a 508 n/a
x2 x0.50 1800 1016 1008 -0.8
x2 x0.75 1800 1524 1510 -0.9
x2 x1.00 1800 2032 2014 -0.9
Fine Gain Linearity (Input 2):
Coarse Gain | Fine Gain | Pulse Height(mV) | Expected Peak Chn | Observed Peak Chn | %kError
x2 x0.25 1800 n/a 483 n/a
x2 x0.50 1800 966 961 -0.5
x2 x0.75 1800 1449 1440 -0.6
x2 x1.00 1800 1932 1921 -0.6
Coarse Gain Linearity:
Coarse Gain | Fine Gain | Pulse Height (mV) | Expected Peak Chn | Observed Peak Chn | %Error
x2 x0.50 1000 n/a 533 n/a
X2 x0.50 2000 1066 1055 -1.0
x2 x0.50 3000 1599 1572 -1.7
x4 x0.50 1000 n/a 1057 n/a
x4 x0.50 2000 2144 2073 -3.31
x4 x0.50 3000 3171 3134 -1.2
x15 x0.703 100 n/a 517 n/a
x15 x0.703 200 1034 1030 -0.4
x15 x0.703 300 1551 1562 0.7
x35 x0.703 100 n/a 1007 n/a
X35 x0.703 200 2014 2045 1.5
x35 x0.703 300 3021 3060 1.3
x125 x1.0 14 n/a 376 n/a
x125 x1.0 28 749 760 1.4
x125 x1.0 42 1125 1161 3.2
X250 x1.0 14 n/a 740 n/a
x250 x1.0 28 1480 1520 2.7
x250 x1.0 42 2220 2256 1.6

Page 1 of 2




CERTIFICATE
OF CALIBRATION

RSA Laboratories

19 Pendleton Drive, PO Box 61
Hebron, Connecticut 06248

(URSA-II MCA) 860/228-0487 Fax 860/228-4402
Pulse Rate:
Using 500mV pulse, MCA Coarse Gain x2, MCA Fine Gain x1.00
Input Rate (cpm) Expected (counts/60 sec) Observed (counts/60 sec) % Error
40 40 10 0
400 400 400 0
4000 4000 4002 0.1
40,000 40,000 40,046 0.1
400,000 400,000 389,487 -2.6
1,000,000 1,000,000 976,195 -2.3

Threshold:

MCA Coarse Gain x2, MCA Fine Gain x 1,00 using 50mV pulse at 1000 cpm. Pulses begin accumulating at —52 mV.

All ranges were calibrated electronically.

Sources used: n/a

RSA Laboratories Log 1D# RSAL091123-1. Instrument indicates within £10% of calibration points unless otherwise indicated. RSA Laboratories certifies that the
above instrument has been calibrated with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted standards of

natural physical constants, or have been derived by the ratio-type of calibration techniques.

@al N A

Calibrated by:

Paul R. Steinmever

Date: 23 November 2011
Page 2 of 2




CERTIFICATE

OF CALIBRATION
(SCINTILLATION DETECTOR)

RSA Laboratories

19 Pendleton Drive, PO Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Customer and Contact:  Tidewater, Inc. Attn: Byron Bland 410/991-8878

Customer Address: 7161 Columbia Gateway Drive, Suite C, Columbia, MD 21046
Inst. Mfr. & Model URSA-II Inst. Type MCA Inst. s/n 200124
Det. Mfr. & Model Alpha Spectra 20DT063QB2/5B  Det. Type Nal FIDLER Det s/n 050307AY1

Cal. Interval 1 year

Pre-calibration Checks:

M Contamination Survey 0 Battery Check OSlow Response Check DDet Volts

M Mechanical Check CJAudio Check M Window Operation

01 Meter Zero 03 Reset Check [ Plateau Check O Threshold

O Geotropism Check O Fast Response Check OAlarm Set

OPulse Generator s/n 106400 O Oscilloscope s/n 171-04928 O3 Voltmeter s/n 57410002

Comments: Settings used are as follows:

High Voltage | Threshold Shaping Time Signal Polarity Coarse Gain Fine Gain Overall gain

925V 20 mV 1 pSec Negative x125 x0.660 x82.520
CHALLENGE ISOTOPE/ENERGY INSTRUMENT INDICATION

Lu-176/8 keV Chn 85

Am-241/13.9 keV Chn 150

Cs-137/32.89 keV Chn 285
Lu-176/55 keV Chn 498

Am-241/59.54 keV Chn 540
Lu-176/202 keV Chn 1680
Lu-176/307 keV Chn 2485

No ranges were calibrated electronically.

Sources used: *’Cs s/n PRS02
™ Sources used: *'Am s/n 47
© Sources used: '“Lu s/n 219

RSA Laboratories Log 1D# 091123-5. Instrument indicates within +10% of calibration points unless otherwise indicated. RSAt Laboratories certifies that the afxbovc |
instrument has been calibrated with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted standards of natura

physical constants, or have been derived by the ratio-type of calibration techniques.

Calibrated by: @5‘-—’( Q ' é{:D Paul R. Steinmeyer

Page 1 of 1



CERTIFICATE

OF CALIBRATION
(SCINTILLATION DETECTOR)

RSA Laboratories

19 Pendleton Drive, PO Box 61
Hebron, Connecticut 06248
860/228-0487 Fax 860/228-4402

Customer and Contact:  Tidewater, Inc. Attn: Byron Bland 410/991-8878

Customer Address: 7161 Columbia Gateway Drive, Suite C, Columbia, MD 21046
Inst. Mfi. & Model URSA-II Inst. Type MCA Inst. s/n 200124
Det. Mfr. & Model Ludium 44-10 Det. Type 2x2 Nal Det s/n 186962
' Cal. Interval 1 year
Pre-calibration Checks:
M Contamination Survey [J Battery Check OSlow Response Check ODet Volts
Mechanical Check DOAudio Check Window Operation
O Meter Zero D3 Reset Check O Plateau Check O Threshold
[ Geotropism Check [ Fast Response Check OAlarm Set
[OIPulse Generator s/n 106400 0 Oscilloscope s/n 171-04928 O3 Voltmeter s/n 57410002
Comments: Settings for use with PC software are as follows:
High Voltage Threshold Shaping Time Signal Polarity Coarse Gain Fine Gain Overall gain
900 V 50 mV 1 pSec Negative x35 x0.680 x23.789

Exposed to 344 pR/h Cs-137 beam, detector showed 770 cpm/pR/Mh

CHALLENGE ISOTOPE/ENERGY INSTRUMENT INDICATION
Am-241/59.54 keV Chn 128
Lu-176/202 keV Chn 410
Lu-176/307 keV Chn 628
Cs-137/662 keV Chn 1305
Co-60/1173.2 Chn 2290
Co-60/1332.5 Chn 2597

No ranges were calibrated clectronically.

Sources used: '*’Cs s/n PRS02
B Sources used: **Am s/n 47
Sources used: '™Lu s/n 219
M Sources used: *Co s/n 0810-1

RSA Laboratories Log ID# 091123-6. Instrument indicates within +10% of calibration points uniess vtherwise indicated. RSA Laboratorics certifies that the above
instrument has been calibrated with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted standards of natural
physical constants, or have been derived by the ratio-type of calibration techniques.

Calibrated by: @/e Q, @S) aul R. Steinmeyer

Page 1 of 1



Attachment

M2360 S/N:141321 43-68 SN:PR148456
Th230 SN:E121495 Size:19800dpm, Counts:3996cpm, Background:2cpm, 4pi Eff:20.17%
Tc99 SN:5280 Size:93200dpm, Counts:27278cpm, Background:209¢pm, 4pi Eff:29.04%
C14 SN:1476 Size:229767dpm, Counts:23670cpm, Background:209cpm, 4pi Eff:10.21%
M2360 SN:141321 43-37SN:PR265540
Th230 SN:E121495 Size:19800dpm, Counts:3695¢cpm, Background:4cpm, 4pi Eff:18.64%
Te99 SN:5280 Size:93200dpm, Counts:28857cpm, Background:800cpm, 4pi Eff:30.10%
C14 SN:1476 Size:229767dpm, Counts:23005cpm, Background:800cpm, 4pi Eff:9. 66%
M2360 SN:141321 44-110SN: PR258430
H3 SN:306 Size:2035dpm, Counts:769cpm, Background:119¢pm, 4pi Eff:31.94%

M2360 S/N:253237 43-68 SN:PR216834
Th230 SN:E121495 Size:19800dpm, Counts:3864cpm, Background:2cpm, 4pi Eff:19.50%
Tc99 SN:5280 Size:93200dpm, Counts:27869cpm, Background:147cpm, 4pi Eff:29.74%
C14 SN:1476 Size:229767dpm, Counts:23792¢pm, Background:147cpm, 4pi Eff:10.29%
M2360 SN:253237 43-37SN:PR128625
Th230 SN:E121495 Size:19800dpm, Counts:3999cpm, Background:2cpm, 4pi Eff:20.18%
Te99 SN:5280 Size:93200dpm, Counts:29777cpm, Background:679cpm, 4pi Eff:31.22%
C14 SN: 1476 Size:229767dpm, Counts:25798cpm, Background:679cpm, 4pi Eff:10.93%
M2360 SN:253237 44-110SN:PR258430
H3 SN:306 Size:2035dpm, Counts: 708cpm, Background:133¢pm, 4pi Eff:25.25%

M2360 S/N:253258 43-68 SN:PR148454
Th230 SN:E121495 Size:19800dpm, Counts:3957cpm, Background:5cpm, 4pi Eff:19.95%
Tc99 SN:5280 Size:93200dpm, Counts:29394cpm, Background:262cpm, 4pi Eff:31.25%
C14 SN:1476 Size:229767dpm, Counts:2233 1cpm, Background:262cpm, 4pi Eff:9.60%
M2360 SN:253258 43-37SN:PR265544
Th230 SN:E121495 Size:19800dpm, Counts:3879cpm, Background:4cpm, 4pi Eff:19.57%
Tc99 SN:5280 Size:93200dpm, Counts:28860cpm, Background:462cpm, 4pi Eff:28.43%
C14 SN:1476 Size:229767dpm, Counts;26959¢pm, Background:462cpm, 4pi Eff:11.53%
M2360 SN:253258 44-110SN:PR268333
H3 SN:306 Size:2035dpm, Counts:936¢pm, Background:155¢pm, 4pi Eff:38.37%




RSO, Inc. RSO Job No. 9549

P.O. Box 1450 e go= - -
wadnims  Certificate of Calibration
ISSUED T(: Tidewater, Inc. INSTRUMENT: LUDLUM
7161 Columbiz Gateway Dr. MODEL: 2241-2
Columbia, MD 21046 Tléplfr; SIC';EZRSH;ATEMETE

CONTACT: Claude Wiblin
PHONE: (410) 997-4458 PO NO: 1155-100

RSO, Inc. certifies that on 08/05/2011 the above described instrument was calibrated
using a radioactive source to determine the cfﬁcwncgjfor a specific radionnclide(s) and using electronically generated

pulse for the linearity. Pulsed using Ludlom 500-2, 3/N 159110,
The results are tabulated below. Calibration is traceable to NIST.
Calibration Data
RANGE TED OBSERYVED CF.
30 30 cpin 1.00
70 70 cpm 1.00
300 300 cpm 1.0¢
700 7 B98 Tpm 1.00 -
3000 2990 cpm 1.00
7000 6979 cpm 1.00
30000 29900 cpm 1.00
70000 69791 cpm 1.00
300000 299000 cpm 1.00
700000 697000 1.00

cpm
C.F. AVERAGE 1.00

Pl & P2 setup Ba:amcters are set to the same values.
CC = 100 -2; DT = 0000 -6s. Alert set to 60,000 cpm. Alarm set to 600,000 cpm.

Probe type(s) Probel: SCINTILLATOR Probe2: Probe3:
MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE | EFF.(%) ISOTOPE2 EFFE.(%) ISOTOPE3 BFF.(%) ISOTOPE 4 EFF.(%)

44-10 PR 138340 NONE CONTACT 900 Csi37 15

Note: "As Found" condition +/- 20% of Expected values unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL
BATTERY CHECK: NORMAL TEMP: 26°C

CHECK SCURCE 1: N/A READING: PRESS: 757 mmHg
CHECK SOURCE 2: N/A READING: HUMID: 36 %

THE SUGGESTED RECAHKIBRATION DATE FOR THIS INSTRUMENT IS (8/05/2012
Calibrated By: « Reviewed By: Cal Date: 08/05/2011

Dotsey Austin

ryland License MD-33-021-01 11279




Designer and Manufacturer
of
Sclentific and Industrial
Instruments

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810  PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER  BOEING ENVIRONMENTAL ORDER NO. 20168392/358957

Mfg. Ludlum Measurements, Inc. Model 19 Serial No. 130307

Mfg. Model Serial No.

Cal. Date 18-Jan-11 Cal Due Date 18-Jan-12 Cal. Interval 1 Year  Meterface 202-016
Check mark @pplies te applicable instr. and/or detector FAW mfg. spec. T: 75 °F RH 20 % Al 698.8 mm Hg

Instrument Received

[ Meter Zeroed
[y] Resetck.

[] New Instrument

[y Mechanical ck.
[y F/S Resp. ck

[[] within Toler. +-10% @/10-20% []Outof Tol. ] Requiring Repair [ ] Other-See comments

[] Background Subtract
[] Window Operation

[ Input Sens. Linearity
[ Geotropism

fyl Audio ck. [] Alarm Setting ck. [, Batt. ck. (Min. Volt) 2.2 VDC
[[] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. Calibrated in accordance with EMI SOP 14.9 rev 02/07/97.
Threshoid \")
Instrument Volt Sef 950 V' Input Sens. 34 mV Det. Oper. V at mV Dial Ratio = m
7] HV Readout (2 points) ~ Ref./Inst. 500 / A4 V  Ref/inst 1000 f 4 Vv
COMMENTS:
(Gamma Calibration: GM detectors positioned perpendicular to source excapt for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING
5000 4000uR/Mhr ﬁ{QZQ Y, IQ{ /: v
5000 1000uR/hr I8 - y/se s ¥
500 400uRIr= 70 cpm 30/ oo [/
500 100uR/Mhr , 798 ( (OO ﬁ
250 200uRMhr=_ 33 200 cpm 180 200
250 100uR/hr / RO ) (00 /
50 L 760 cpm 2L / o) /
50 {{,F¢) _cpm 10 / o/
25 3320 cpm g/ a5 |
25 F30 cpm Z/ { 5 %
*Uncertainty within £ 10%  C.F. within £ 20% X50,X25 Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING” CAL. POINT RECEIVED METER READING*
Digital Log
Readout Scale

Ludium Measurements, Inc. certifies that the abave instrumant nas been calibrated by siandards traceable to the National Institute of Standards and Technology, or fo the calibration facilities of
other International Standards Organization members, or have been derived from accepled values of natural physical constants or have baen derived hy tha ratio type of calibration techniques.

The calibration system conforms to the requirernents of ANSI/NCSL Z2540-1-1994 and ANSI N323-1978

State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [(J73410 C1tes [J7st

Ce137 Gamma SN [ 11162 [ G112 G mses [ 5105 [ Tioos ] vere [JEssz h/JEsst [J7zo [1734 [J1616

[] Alpha SN ] BetaSIN

[Josg [ Jeso [ Jevess [ ]70897

7] Neutron Am-241 Be S/N T-304

[ Other

[ ™ 500 SN 50800

[¥ Multimeter S/N 83990502

Calibrated By:

Reviewed By:

[ ] Oscillosggpe S/N
' L]
% %f_ % Date
= L

)5 D
19

Date

NP A

This certificate shall not be reproduced except n full, without the writlen approval of Ludlum Measurements, Inc.

FORM C22A 03/11/2010 Page ! of f

pe 1\

AC Inst. []

Only E

Passed Dielectric (Hi-Pot} and Continuity Test
Failed:




RSO, Inc. RSO Job No. 9549

iinies  Certificate of Calibrati
cueL DD criiricaic o a110ration
ISSUED TO: Tidewater, Inc. INSTRUMENT: LUDLUM
7161 Columbia Gateway Dr. MODEL: 2929
Columbiz, MD 21046 TYPE: SCALER/43-10

CONTACT: Claude Wiblin SN: 176108

PHONE: (410) 997-4458 PO NO:1155-100
RSO, Inc. certifies that on 07/26/2011 the above described instrument was calibrated
using a radioactive source to determine the efficiency for a specific radienuclide(s) and using electronically generated
pulse for the linearity. Pulsed using Ludlum 500-2, S/N 159110.
The results are tabulated below. Calibration is traceable to NIST.

Calibration Data

RANGE EXPECTED OBSERVED C.IE.
SCALER 30 30 cpm 1.00
70 70 cpm 1.00
300 300 cpm 1.00
- 700 © 700 cpm’ 1.00
3000 3000 cpm 1.00
7000 7000 cpm 1.00
30000 30000 cpm 1.00
70000 70000 cpm 1.00
300000 300000 cpm 1.00
700000 700000 cpm 1.00
C.F. AVERAGE 1.00

Note: High Voltage dial set to 3.45,
Probe type(s) Probel: SCINTILLATOR Probe2: Probe3:
MODEL SER# WINDOW GEOMETRY VOLT ISOTOPE | EFF.(%) ISOTOPE2 EFF.(%) ISOTOPE3 EFF (%) ISOTOPE 4 EFF.(%)

4410-1  PRISI9S  FIXED CONTACT 870 cl4 I8 Tc99 19 Th230 35

Note: "As found” condition +/- 20% of expected valucs unless indicated.

INSTRUMENT CHECKS ENVIRONMENTAL
BATTERY CHECK: NORMAL TEMP: 24°C

CHECK SOURCE {: N/A READING: PRESS: 746 mmHg
CHECK SOURCE 2; N/A READING: HUMID: 50 %

THE SUGGESTED RECALIBRATION DATE FOR THIS INSTRUMENT IS 07/26/2012

L) A Ry PR G,
Calibrated By: Reviewed By: ¢ Cal Date: 07/26/2011
Dorsey Austin
aryland License MD-33-021-01 11278
REPORT # A



Vi DA AR M LUDLUM MEASUREMENTS, INC.
- S— POST OFFICE BOX 810  PH 325-235.5494
|mm CERTIFICATE QF CALIBRATION 501 OAK STREET FAX NO. T36.295. 48673

SWEETWATER, TEXAS 79558, U‘S.A,aod,‘”z
CUSTOMER _ TIDEWATER INC COLUBIA MD ORDER NG. 20139500/341499
WMy Ludum Measvrements, Inc,  Model 2380 Seriaibe. 787 2 £ % )
Wig.  Ludiom Measurements, inc. Mode! 4358 2 SenglNp E,g il H3 :ﬂ
Col. Diste 26-hug-09 Cal Dve Date™ 26-Aug-10 Cat. Intervel t¥ear  Meterface zoussn
Check mark  Rppiies to applicable instr. and/or detector AW mig. spoe. T 5 _°F AH LA % AN 6998 mmMg
T} Newlinstrument  Insirsment Recewed (v Wilhin Toler. +-10% T]10-20% []Outof Tol [ RequirngRepair ] Other-See comments
o/ Machanici ok, W Meter Zeroed {1 Background Sublract [T input Sens. Linearity
[ FiS Resp. ok i Retalck % Window Operation e Geotropism
[ Audio ck. {7 Atam Setting ok 7 Bam ok, (Min, Volty 22 VDG ] RS-232Port OK
[ #Caiibrated in accordance with LMI SOP 14.8 rev 12/05/89, {7} Galibrated in accordance with LK SOP 14.2 rev 02/07/97
Instrumasnt Volt Sel s C omotenfsV
(A MV ReadoutZpoints) Refamst 500 /515 v metnes s 1 BP0 v
Firmrware Vorsion: B - Eff {EEPROM Sattings)
AphaTesho 19~ User Time: Nl B
Bota Erethold; o e ApbaAsm. 99y oGy
Beda Window: Beta Alprm: 1900
Overload 4 set. AB Alamm: £SC ey
Instniment calibrated with 3 ¥ “* cabie. Mode! 2380 Date: 5—‘_,!;4’ o b s
Highvotage setwithdetectar  J o oo f Gavibration Diste Oue! BrAL /1D
COMMENTS:
Sea Attachment for Efficiencies.
Dperating voltage for 43-88 = (550,
Operating voltage for 44-110 = (LS50
Currently st Cnf Wl =11 G eperst. ‘e,
Gamma Codbealion: GM 0 S8 Jor 4 £4-5 in which B ont ol
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGEMULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
_x1000 . 19Gkepm 15 75
w0 L 40kcom s Hos b #.4%
X R - i 75
%0 - dkcom — . [~ Son
x10 Teepm 100 [7es)
x1 _ a00kcpm L) o
X1 100kcpm . el Lo
“Unoarmenty wieun 2 10% G F vadhun 2 20% _ALL Ranpels) Calibvsted Elecironically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE {NSTRUMENT INSTRUMENT
RECEIVED METER READING| CAL. POINT RECEIVED METER READING*
L
3994d (00 39944 (o) |3 __
,..:z‘ﬁ_i__é) M — -
b iy - 379 T,
o "‘7 b {7] S o
0cpm, 4 b - e

T R O R o PSS L R R T
megummnmwmmmw
L

bN

L
, £F harve DN Sermed Fom AGEpIed vk Of et piryaisal Condtirds O b B taineid by tha raoo type of caibraton
HMMI 554 antl ANZ) HOR3- 1975 Siata of

Iacaakia 10 Y Nabonal ingiiule of Sisesies s Teemwsigy, uumwmc
rmcmmm LO-1952

Trom Cabdby yatem

Referance instruments amdlior Sources: sz Tlon [ i}m [Jzse [ icoess -

Ca 137 Camema &N [ 1162 [ 1ov12 (omses T stos [ riocailTere [ lessr D lesst T jrao [vs [Teee {7] Matton Arv-241 Ba S/ T.204
of Mgha S ThZ3gpn 1495 o BetaSN __ TegSeaNLEV.Clasn 3.5 [ Other e
i w500 SN 50800 [} Osclloscope SN - [ Multivveter SN 83990502
Calibeaind By, ré.a_- m,gw/?é.é__ "B~ _m"’:@ ______ -
Rewiewsd By M Date Q& AA‘?‘Dq

Tha ¢ ek 5ot be T woitens o ruclart e T AG i lj mm(wme&

FORM C28 100 9008

Oy [ pased




LUDLUM MEASUREMENTS, INC.

“ E Disanat 8 Mbsutaciurer PDST OFFICE BOX 810 PH. 325-235-5454
L o 50t OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 755%8. USA

Bench Test Data For Delector

Delector 4368 _ SeralNo. fR~Z2({.834 Order#, __ 20139509/341499

Customer  TIDEWATER INC COLUBIA MD Alpha Input Sensivity [ 2D mv
Counter 2360  SeralNo._ ASD25% Beta lnput Senaitivity 4 mv
Count Time _ Minute BeteWindow 97 mv
Othet Ef} ‘f}!'éc: + ﬁ::f il :,/?E “ Co Ej'\{éf‘ Distance Sowce to Detector ___i;‘_u.f(:;“,;-ﬂ_
voipe Th 230 iwoope Te. 92 woowe L1t/
High Background Sz _(380C clom S 22590 ofpm  FEORYTIV/ oy
Voltage ol o A Bon_ Mg Bem ol il
1525 2 140 | 3832 107 | 4 7514 | 22090
(8500 3 78 | 4ol  is07 [ 7736 | 3 22160
1579 | ) L o249 4282 1372 8 2447 1S . [P5%
OG5 R e - 197 | 19 4375 245 ¢ 15998
;
ﬁyﬁénpmmmua«awm fleeﬁer.rem;d 5 10';49 after 15 hour siatic teat u-ing.asrume.
11 Gas progorional detector count tate decroased < 10% after 5 hour stobic it using 35 cabie and siphabeta counter.

Signature

» *7-____._ Data Esé‘%ﬂ

FOFMSB OADarZ00)
& Serving The Nuctesr indusiry Since 1982 e



' LUDLUM MEASUREMENTS, INC.
M "”W'"“'g““’”w POST OFFICE BOX 810 PM. 325-235-5484
Soenibiic and ndusiiisl 501 DAK STREET FAX NO. 325 2354672
Instrurnents SWEETWATER, TEXAS 795566, USA
Bench Test Data For Delector
Detector 44410 SerwiNo.  FR-24% 332
Customer TIDEWATER INC COLUBIA MD Qrder 8. 20139500/341400
Counter 2380  SeraiNo 2673 2 5 & Counter Inped Sensitivity & mv
Count Time . _/rMA. ﬂu,iﬁ cimnn DASHANGE Source 1o Detector M
High stope _H 3 isstope “(;_Jﬂ isotopa U isotopa
Voltage Background  Size MJP m S 2PV ofpen SO Swe
1525 L 27 . le22 20037 S
Moo | 338 | ez | 23549
125 290 | INZC RN #5510, e
16860 L 289 12 15761 B _
1675 272 . 1248 (201073
(720G 183 787 b BlHl
STAG e e e B
- : L
Signature

| FORCAA DADR2003



ATTACHMENT

Petccter: 43-68 sPR-216834

E1T. For Th¥0sn: 1495, BT < 2P%dpi. Source count % $091tpm - opm backgraund
Source sine= 19500dpm

EfF. For C14 sn: 1931-51, BfF, 4 S.3%4ph, Souree count 4 221600pr - V78cpm background
Souree sizex 247191 dpm

Doiccior: 44-110 mﬂﬁiﬂ' PR-265333

EIT For 14 sn; H131-31, EfT. < 6,2%pi, Source coum # 1570kepm - 2Bdcpin background
Source size= 24719 1dpm
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Header 1: Chesapeake Nuc
Header 2: 3N; 253258
Header 3: SN: PRZ16834
Header 4:

Hoader 5.

Header 6:

Legation:

Calibration Due Date: 08526/2010
Model 2360 Dare: 0B/26/200%
Model 2360 Time: 11:34:13 AM

Logged Samples: O

user PC Scaler Count Time: 4.1 minutes

Alpha Ratemeter Blarm Sgtpoint: 949959
fata Ratemeter Alarm Setpoint: 1900
Alpha + Beta Ratemeter Alarm Setpoint: 185G

Alpha Scaler Alarm Setpoint: 99599%
Beta Secaler Alarm Setpeint: 999449
Ripha + Beta Scalar Alarm Sarpoint: 999989

i o o AL A S ks e



BNl A A TR AW A P P I R IR Y 1 WPy 1T,

i of
“ o . POST OFFICE BOX 810 PH. 325-235-5494
Scientific and Industrial
ineioments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79558, U.S.A.
CUSTOMER TIDEWATER INC ORDER NO. 20144239/344319
Mfg. Ludium Measurements, Inc. Model 2360 Serial No. ,;? ,5 '3 ,‘2 6 8
Mfg. Ludium Measurements, Inc. Modet 43-37 Serial No. ]{7&*;‘7/, N ’1[
Cal. Date 20-Nov-09 Cal Due Date 20-Nov-10 Cal. Interval 1 Year Meterface 202-855
Check mark @ppfies to applicable instr. and/or detector IAW mfg. spec. T. 75 °F RH 20 % Al 701.8 mmHg
] New Instrument Instrument Received mithin Toler. +-10% [] 10-20% [} Out of Tol. [7] Requiring Repair [ Other-See comments
[ Mechanical ck. d Meter Zeroed [T] Background Subtract ] Input Sens. Linearity
[J F/SResp.ck ly! Resetck. L Window Operation [k Geotropism
A Audio ck. [ Alarm Setting ck. [y Batt. ck. (Min. Volf) 22 VDC [} RS-232Port OK
E‘ealibrated in accordance with LMI SOP 14.8 rev 12/05/89. [} Calibrated in accordance with LMi SOP 14.9 rev 02/07/97.
Instrument Volt Set 1‘5 7,5 v
/1 HY Readout (2 points) ~ Ref./Inst. 500 I__5OC vV Refinst, 1500 I_1500 v
Firmware Version: Z fQ[Q*-— ‘Zfé {EEPROM Setlings}
Alpha Threshold: LV om0 User Time; /&0
Beta Threshold: A{ . Alpha Alarm: Yok oW as
Beta Window: YD Beta Alam:: o
Overload /,Apf/(p_sj Jz)r/ "7[ fbf < %‘ AB Alarm: — EM.?_. 2
H - - ra - . 5 &
Instrument caiibrated with a cable. Model 2360 Date: U 20/ 0F
High voltage set with detector A oeeteot Calibration Date Due: U201
COMMENTS:

FOC Gr ToTTsw: NI-EV = 43% Zp.
FEE Cor Cid si 1315t = 17.5% 2p¢

Gamma Calibration: GM deteclors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

x1000 400kcpm e o0

x1000 100kepm {0 10

x100 40kepm HeAD D

x100 10kcpm P o XD

x10 4kcpm Hexr [ ia

x10 1kcpm Ly 7%

x1 400kcpm e Yo

x1 100kcpm (& o0

*Uncertainty within £ 10%  C.F. within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED - METER READING* CAL. POINT RECEIVED METER READING*
Digital Log

Readout 400kcpm 27525 () 37825 (o) |Scae
40kcpm 3933 f 3933 é
4kcpm 295 33
400cpm Jo = 4o 5
40cpm f 7 y 7

_udlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technalogy, or to the calibration facilities of
her International Standards Organization members, or have been derived from accepted values of natural physicat constants or have been derived by the ratic type of calibration techniques.
The calibralion system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSE N323-1978 State of Texas Calibration License No. LO-1963

Reference Instruments and/for Sources: [ |s.3o4r1122 [[J113r (J7s1 [Joss [Jzso [ Jeoeds

Cs-137 Gamma &N [ J11ez [Je112 [Jmses [Jsi0s [J1io08[JTare [ JEss2 [ Jess1 [ 720 [ 734( [N1s18 [] Neutron Am-241 Be S/N T-304
35
e Alpha S/N Pu239sn:8744 [/ Beta S/N Tcggsn:Nl-EV\CiL{jﬁ [] Other

[ m 500 S/N 50800 {1 Oscilloscope S/N ¥ Multimeter S/IN 83990502

7
Calibrated By: M Date “_,/7? v //ﬁ:/ (D ?
Reviewed By: m\&,‘_\,‘ Ru:.ﬁ_ Date <0 A s 04

This certificate shall net ba reproduced except in full, without the written approval of Ludlum Measuraments, Inc. AC Inst. D Passed Dielectric (Hi-Pot) and Gontinuity Test
FORM C225 10/15/2008 Only ] Failed:




Designer and Manufacturer
I of

Scientific and Industrial
Instruments

LUMLUN WMCADUNRENIEN I D, IN,
POST OFFICE BOX 810  PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Deteclor

Detector 43-37 Serial No. E& s Zé 5&2%

Order #. 20144239/344319

Customer TIDEWATER INC Alpha Input Sensitivity [0 my
Counter 2360 Serial No. 55268 Beta Input Sensitivity ’:/ mV
Count Time _ 1Minute Beta Window § 0 mv
Other Distance Source to Detector 5 o f‘{; oo
Isotope ? Isotope E; . -2- ; Isotope { Z'ff
High Background Size ,ﬁéﬂﬂc)om S'Zeﬁ[Q:chom S:zemy
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta
(5285 3 207 | L5983 3337 | H4 4578 2 6772
1550 3 275 | J075% 3630 2 1.53%/ 3 19295
~ 1579 3 204 | 74878 371 7 357 4 az007
1LOO 7 43/ | 802351406 | Y | 733/ H | 23924
[ Gas Proportional detector count rate decreased < 10% after 15 hour static test using 38" cable.
E/Gas proportional detector count rate decreased < 10% after 5 hour static test using 38" cable and alpha/beta counter.

Signaue M J%g ose 29 Moy (08

FORM C4B  04/09/2003
*

Serving The Nuclear Industry Since 1962 o



Model 2360 Log Data Date: 11/20/2009 Time: 11:59:21 AM Page:

Header 1: exterior
Header 2: a-b

Header 3: 2360 #253258
Header 4: 43-37#PR265544
Header 5

Header 6

Location: window

Calibration Due Date: 11/20/2010
Model 2360 Date: 11/20/2009
Model 2360 Time: 11:01:32 M

Logged Samples: O

User PC Scaler Count Time: 2.5 minutes

Alpha
Beta
Alpha + Beta

Alpha
Beta
Alpha + Beta

Ratemeter Alarm Setpoint: 939999
Ratemeter Alarm Setpoint: 899999
Ratemeter Alarm Setpoint: 999999

Scaler Alarm Setpoint: 999999
Scaler Alarm Setpoint: 959999
Scaler Alarm Setpoint: 9994999



Designer and Manufacturer
of
Scienfific and industrial
Instruments

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810  PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER ~ TIDEWATERINC o B ORDER NO.  20186800/369511
Mfg. _ Ludium Measurements, Inc. Model _ 2380 Serial No. S 325_5_/ . o
Mig. __Ludlum Measurements, Inc. Model 4348 serialNo. [12 ] ‘/ﬁ,,‘{iy o
Cal.Date ___ 23-pe] A _ Cal Due Date 23 0e7-l A Cal.Interval  1Year _ Meterdface  202.855
Check mark @applies to applicable instr. and/or detector IAW mfg. spec. 1. 73 _°F RH_____ 34 % At 4998 mmHg

™

. | New Instrument
& Mechanical ck.
"1 F/SResp. ck
iy Audio ck,

Instrument Volt S$et _Comments Vv

Instrument Received [ 4Within Toler, +-10%

[/ Meter Zeroed r
¥ Resetck.

v Alarm Setting ck.

L Calibrated in accordance with LMI SOP 14.8 rev 12/05/89.

T110-20% {7} Outof Tol.

L/ Window Cperation
W Batt. ck. (Min. Volf)

i i A

Background Subtract

"1 Requiring Repair [ | Other-See comments

=

71 Input Sens. Linearity
[T Geotropism
22 ¥DC  _+R3-232Port OK

P Cadlibrated in accordance with: LMi SOP 14,9 rev 02/07/97.

) 1975

W HV Readout (2 points) Ref/inst. 500 ,/sﬁ[__o__ vV Ref./Inst. 2000

Frmware Versicn: 39 0 [0 24 {EEPROM Settings)

Alpha Threshold: 100 s User Time: /.

Beta Threshold: Y Alpha Alarm: ??g&%f . '
Beta Window: i(_) m Beta Alorm: 4494 g

Overoad o ff E:!éeD 13.17/0-6{ Se /. ABpAlam: 44459 4

instrument calibrafed with a

_3’.,&-;’ _ cable,

Model 2360 Dme.

L0 L3>3 2l

High voltage set with detector e, f‘gg P VICIA Calioration Date Due: /0 /2% / X d...La_...‘ '
COMMENTS:
HV for 43-68: 1575V Currently set at 1575V
HV for 43-37: 1575V
HV for 44-110: 1600V See ATAcHMes] Foh EFF.
. : Gamma Calibration: GM deteclors positioned parpendicular to source except for M 44-9 in which lhe front of probe faces source.
REFERENCE INSTRUMENT REC'D . INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X100 A00kcpm Yoo Yoo
_x1000 . 100kepm.. . . e oo
X100 _A4A0kcpm Yoo L LYoo
_.x100 10kepm. - /00 oo
x10 cdkecpm . _._. Yoo - Yoo o
_.xlo e lkcpm . e 100 120 _
X1 _ 400ecpm . Yp0O Yoo .
x1 100cpm ) o0 109
“Uncertainty within + 10%  C.F. within £ 20% R - ALL Range(s) Calibrated Eieciromcclly
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
; CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital L
Rfli%gou’r ___400kcpm. 773 f? 77?(0) 3 4?7 [) Sggle
___ 40kepm 3976 3¢95 . .
Akcpm /1 N _ B _ e
400cpm Yo o Ya _ e
_40cpm_ ___1. J o o I

" Ludiom Measurements, Inc. cerifies that The above insirument has been calibrated by st@hdards traceable 1o the National institute of Standards and Technology, or to the calibration faclities of
other Intemational Stondards Organizetion memibsers. or have been derived from accefited values of natural physical censtants or hove been derdved by the ratic type of calibration techniques.

The calibretfion system contorms o the requirements of ANSI/NCSL Z540-1-1994 and ANS| N323-1978

State of Texas Calibration License No. LO-1943

Reference Instruments cmd/or Sources:
Cs-137 Gamma S/N 1 11e2 1otz [

] Alpha§/N__

[v" M 500 S/N _ 180566

s M565

Caliorated By: ?/—

Reviewed By:

] Oscilloscope S/N.__

This cerificate shall not be reproduced except in full, without the written approval of Ludium Measurements, inc.

FORM C225 03711/2010 Page

Date 2 3 -0 07‘.'//

. 86 S0390.

;. pate  £.3 V) e
\-—-._,_\ E o s \’ R b it e
AC Inst. ! ,f Passed Dieleciric (H|-P;:._1) and Conhnunty Test
Only " Failed: ... o

L. a0 131 : 0781059 L i280 [ le0sds . izoser
Lisios [ lmioos | Te7e | ES52 ESS) (1720 | 1734 (1616 | Neutron Am-241 Be /N T-304
Tl Betas/N 1 | Other R e



LUDLUM MEASUREMENTS, INC.

M Designer and gftonufocfw&r _ ‘ POST OFFICE BOX 810 PH. 325-235-5494
: 501 QAK STREET FAX NO. 325-235-4672

Scientific and industricl

Instrumenits SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

{_)e’fec’ror 43-68 Serial No, f IZ. . j (]51; E/_ ______ ' Order #. __20186800/369511

Cusfomer TIDEWATER INC — o Alpha Input Sensitivity  __.. / 00 Smv

Counfer 2360 Sserial Noa_53855:, - Beta Input Sensitivity 4. mv

Count Time  IMinute

e Beta Window . ____...“'/,O . mV

Other i . e Distance Source to Detector _S i ICQ,(., €_

lsotope :[[f_af)_g_ Isobpe YCiQ o lsotope € U,,,’,V,Wf

. High Background Size HZQM/;»— Stze ‘232414#2.\ Size ,,322217%
Voiage Apha Beta ~ Alpha .._beta  Apha _ geta AP bela
dsas L LMY 13340 LIRS 3626997 2 22235
1550 A | 119 <573 11399 | 28§__Rq2¢€ . 3 3073
Is26= 5 | AbQ 3957 346 | D7 _R939Y R 33
1600 4 . 3al 939 A¥07 p AB BookY R RS633
_ i | -~ __ |

i_| Gus Proportional detector count rate decreased 16% after 15 hour static test using 39" cable.

<
[ Gas-proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and aipha/beta counter.

S‘ignufure 7:’% % o oo Date Q,Z‘:Q CTE_L/_

FORM C4B 03/11/2010 Fc:gewia of ”}1_ . )
& e Serving The Nuciear Industry Since 1962 e



LUDLUM MEASUREMENTS, INC.

M Designer and g:cmufocfure{ 3 POST OFFICE BOX 810 PH. 325-235-5494
Scientific and Industrial 501 QAK STREET FAX NO. 325-235-4672
Instruments : SWEETWATER, TEXAS 79556, UU.S.A.

Bench Test Data For Detector

Detector 43-37 Serial No._fﬁ. 26 g S.(I’,L’,[,,, Order #. 20186800/369511
Customer TIDEWATERINC - . Alphainputsensiivity . J00 __mv
Counfer _ 2360  Serial No, a YIRS Y ' Beta Input Sensitivity V__ . mv
Count Time _ 1Minute o Beta Window __ _. L/u mV
Other _ o e .. Distance Source tc Deteclor Sur 14,;;@.
Isotope 1&23_0__. isojrope Tc ?? Isotope | C Y
High Background Size quﬂﬂdﬂzk Size QEQQOJI”% Size 227_5_74%
Vol’ra_ge _ oy Beta . Alpha ' Befc'.,,.____ . Apha . .Belo o iy peta
ISSo | DL 2Y7 3944 [ gy%x . 42 *3}7/7 b | R3U7
As7sTo M bR 3879 | i74d 8 2sgb0 | (3 A5G
lboo | 4. 6%1 | 429 @072 | 3b _ BRSH3 R aqs8
| JL,, s | ____i J‘ e
s = ] : L ; o

] Gos Proportionat detector count rate decrecsed < 10% oﬂer 15 hour s’rahc fest using 39 Coble

——€us proportional detector count rate decreased < 10% after 5 hour stcmc test using 39" cable and dlpha/beta counter.

Signature %@ﬂ % ' ~ Date | 3_3 OC7¢ //

FORM C4B  03/11/2010 Page_ Of .

o Serving The Nuclear Industry Since 1962 e



LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810  PH. 325-235-5494

501 OAK STREET FAX NO. 3252354672
SWEETWATER, TEXAS 79556, US.A.

Designer and Manufacturer
l of
Scienfific and Industrial
instruments

Bench Test Dafa For Detector

Detecteor _ 44-110

Customer _TIDEWATER INC

~ Serial No. ?}Z. 2,(833 3

_ 20186800/369511

Order #.

Alpha Input Sensitivity

Counter _ 2360 Serial NOQ,SSQSK Beta Input Sensitivity ,,,,,H,i, o mv
Count Time _1Minute o L Betawindow . 10 v
Other . o . Distance Source to Detector ju@(_@- .
lsofope J'L-B _ lsoftope _7&7? lsotope
High Background Sze Q03 Sdpm Size 23200dpon Size ,
_Volloge mpna se  apho bels  Apha geta  Apha pela
/550 | | b3 | 4 ‘ bi9_ 29 _ 3ides.
Is7s | |l ‘1/ 21759 |35 3bY7 I
lboo 1| 1SS | 1. | 936 Y 3oy
leas ) QoA 3 952 100 (BB
3y ‘

31036

52% ..

] Gas Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.

—Sas propertional detector count rate decreased < 10% after 5 hour static fest using 39" cable and alpha/bsta counter,

pDate A B0 7l

Signature %VJ( ,;_,/C\

Poge ({ of k{

FORM C4B  03/11/2010 . v i
e Serving The Nuclear Indusfry Since 1962 e



Model 2360 Log Data Date: 10/23/2011 Time: 01:29:00 PM Page: 1
Header 1: BKG-Source

Header 2

Header 3: 2360 #253258

Header 4: 43-68sn#%#148454

Header 5:

Header 6:

Location: VAPH

Calibration Due Date: 10/23/2012
Model 2360 Date: 10/23/2011
Model 2360 Time: 03:00:09 PM

Logged Samples: 0
Uéer BC Scaler Count Time: 1.0 minutes
Alpha Ratemeter Alarm Setpoint: 989999
Beta Ratemeter Alarm Setpoint: 999999
Alpha + Beta Ratemeter Alarm Setpoint: 9989999
Alpha Scalsr Alarm Setpoint: 999099

Beta Scaler Alarm Setpoint: 299999
Alpha + Beta Scaler Alarm Setpoint: 999999




Designer and Manufacturer

of
lw Scientific and Industrial
Instruments

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810 PH. 325-235-5494

501 OAK STREET FAX NO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER _ TIDEWATERINC. e o . .. ... ORDERNC. __ 20186800/36751} -
MfgQ. Ludlum Measurements, Inc..  ___ Model _ L2360 _' . . SerialNo. Q53 Q3 7 i
Mig. ___ ludium Measurements, Inc. Model 43-68. ____ Serial No. | PIZ&L&_B_’,S‘/ EE———
Cal. Date 24-0Oci-11 .. CalDue Date _ 24-0Oct-12 A Cal.interval ___ 1 Year Meterface  202-855
Check r_nc:rk }ﬂoppl’les to applicable instr. and/or detector IAW mfg. spec. T._ ... 73 °F RH 34 % A L7018 mmHg

Instrument Received LJ4-within Toler. +-10%
v Meter Zeroed

. New Insirument

ly] Mechanical ck.
i_] F/SResp.ck i/ Reset ck.

w/ Audio ck. [ Alarm Setting ck.
;/Cﬁlibra‘red in accordance with LMI SOP 14.8 rev 12/C5/89.

Insfrument Volt Set _Comments vV
] HV Readout {2 points) Ref./Inst. _

Firmware Version: :3970[ VP 2\-’

500

Alpha Threshold: 100 v/
Beta Threshold: Y my
Beta Window: M9 me

Overoad ¢ Hopgel) BoT mo7 . S .

7710-20% [ QutofTol. |

S0 72~ v Retsnst.

I Requiring Repair [ ] Other-See comments

i

L] Background Subtract 1 input Sens. Linearity
lyl Window Operation

v Batt. ck. (Min. Volt] |
| | Caiibrated in accordance with LI SOP 14.9 rev 02/07/97.

] Geoctropism
.22 VDC | —5—-RS-232 Port OK

000 / 200%F v
[EEPROM Settings)

User Time: / ﬁ
Aipha Alarm: :ﬁ?fff??
Bela Alarm: 999799
ABAm:.  99I99

Instrument calibrated with a g £+~ cable. Model 2340 Date: / ﬁ/Q 5/ / 2o 1Z4
High voltage set with detectol 47" fom.c el Calibration Date Due: 0/ g_z/ ﬁﬂl,a;; B
COMMENTS: '
HV for 43-68: 1525V Currently set at 1525V
HY for 43-37: 1625V
HV for 44-110: 1600V See ATTacHme~] Fof EFFF.
Gamma Calibration; GM detectors positioned perpendicular 1o source except for M 44-9 in which the front of probe faces source.

o REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X000 400k cpm Ypo Yoo
_x1000 . 100k cpm I £ -2/ B . fe0o .
X100 __40k cpm . _Yog L o Yea .
_x100 10kepm . IR -2 2 S leo o

X0 __4kcpm. Moo - Yoo
X0 . dkgpm (o¢d {00 ,
oxl __..A00cpm Yoo Yoo . _
Xl 100 cpm 10 _ 106
*Uncertainty within + 10%  C.F. within  20% . AlLL Range(s) Cdiibrated Elecironically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING*- CAL. POINT _ RECEIVED METER READING*
Digital L. :
Rgclxgom 400kcpm 3??{6 [ Q\ _34?{ ﬁ(g) Sggie . R R e

40kcpm 299y _ ¢85 " ¢ o

____4kcphm. . 1/ Yoo (. . . o .
. -.A00cpm.. oHe L Yo ) e )
- _40cpm I S v ) _ i

4 7
Ludium Measurements, Inc. cerfifies that the obove instrument has been calibrated by standards trazeable 1o the National Instifuie of Standards and Technology. or 10 the calibration facilities of
other International Standards Organization members, or have been derved from accepted valyes of natural physical constants or have been dedved by the ratio fype of callbration techniques.

The calibrotion system contorms 1o the raquirsments of ANSNCSL 7540-1-19%4 and ANSI N323-1978

State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: | |73410 Thm
Cs-137 Gamma S/ L1162 | G112 T mM545 5105 'Ti008 _ 11879
T AphaSMNL o Beta /N
7 mMS00S/N 190564 . | Osciloscope S/N.

Calibrated By: %;

Reviewed By: __ N_\A \,._l_\ }

This certificate sholl not be reproduced except in full, without the written approval of Ludium Meosureménis, Inc.

Poge I L of

FORM C225 03/11/2010

7 L1059 - 280 . 40646 70897
CES52 1 (ES51 © 720 [ (734 1616 | Neutron Am-241 Be S/N T304
.- Cther

W Multimeter S/N_

Date ;? (/“ 0c Z// .

- bate 25 OUhLLL. B

86250370

Only T Failed:

ACInst. |} Passed Dielectiic (H-Pol) and Continuity Test |



LUDLUM MEASUREMENTS, INC.

Designer and g:onufociurer POST OFRICE BOX 810  PH. 325-235-5494 ;
L Sl ot : 501 OAK STREET FAX NO. 3252354672
instruments SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Dafa For Detector

Detector __ 43648 ___ Seral No._ F N Rl é 3 '7/ Order #. __20186800/369511
Customer TIDEWATERINC — ) = Alpha Input Sensitivity /o0 mv
Counter 2360 SerialNo, AS 3R37 Beta Input Sensitivity  — . Y v
Count Time _ 1Minute A Beta Window ... Yo mv
Other 5 .t ... _ . Distance Source to Detector _g,,;[:é:c 7 2
lsotope 74 R3¢ - lsotope e 99 Isctope _C_/y
High Background Size 19800 4pom Size 93200 4p-m Size 2),,9ﬂ§3{0m
veliege Apha  Befa Alpha Beta  Apha  sela  APhe Beld

1s00 | 3 93 3255 | IRay | D9 _NUY . R RISI7
ISR L R Y7 13869 i3S D 1 R7%67 . 1 2342
S50 . | 1% . dloo 130§ 35 Q%us/ 3 23393
U578 L RbY Y200 Lj2¢) o] 3%/9Y 29 M3

]

P
i

! ! ;

:
- - i ; ]l
i ‘
| T T T
! | : ‘ |
; I i S ) o I
]
. |
i : §
s il emisinseineman . e s % . il T P | SR I RPN | T S S S S
[] Gas Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.
A——Sas proportional detector count rate decreased < 10% after 5 hour stafic test using 39" cable and alpha/beta counter.

Signature . %’/’ | pate O YepcTt //

FORM C4B 03/11/2010 che_a;of 7:7{, . s
e Serving The Nuclear Indushry Since 1962 e



Designer and Manufacturer
of

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810  PH. 325-235-5494
501 GAK STREET FAX NO. 325-235-4672

" sclentific and Industrial
Instriuments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Defector __ 43-37 ___ Serial No, P/LIQB/éag ______ Order #. ~ 20186800/369511

Customer TIDEWATER INC

Alpha Input Sensitivity my

Counter 2360 SericiNo. RAS3AR3IP . ' Beta Input Sensifivity ‘(;,_ mV
Count Time __1Minute T St Wi s »
Other o Distance Source to Detector ______3_.ufg& te
sotope 7HR3 0  isotope 7279 sotope * € /?____
High Background Size [?fﬂdﬁhn Size 43200 4ppn Size ARG747
Weiage _ AMeha Beta _ _ Apna  Bele © Apha  Bela  APMO Bele
1600 . O YSE | 3705 /686  BO  2TYi M 24693
Clexs L X p79 3999 [fax RS R4y 4 aswg
1650 | 8 | %% Y300 135 sy 1300 K . 2y
,,,,T, S % e

[[] Gas Proportional detector count rate decreased < 10% after 15

A Gas proporfional detector count rate decreased

éignofu%
s E

Fage :‘b____of

FORM C4B  03/11/2010

=

hour static test using 39° cable.

10% after 5 hour static test using 39" cable and alpha/beta counter.

Date af O Z / / o

g’,’{o Serving The Nuclear Indushry Since 1962 e



LUDLUM MEASUREMENTS, INC.

M Deslgnerdnd Jrenulasiuer POST OFFICEBOX 810 PH. 325-235-5494 ‘
501 OAK STREET FAX NO. 325-235-4672

Scientific and Indusiricil .
Instruments SWEETWATER, TEXAS 79556, US.A.

Bench Test Data For Detector

Detector 44-110 seriaiNo. PIL. 206330 __ Order #.  20186800/369511
Customer _TIDEWATER INC o R Aloha Input Sensifivity . /0O mv
Counter __._. 2360 Seral Noagmz I : Beta Input Sensitivity  — .. . l{ oomv
Count Time _ 1Minute o Befa Window ,ia _ mv
Other - 7 ) Distance Source to Detector Sur é? A

lsotope ,&i isotope —Z‘; 77 ISOIOPE o

High Background Size _Q0354/pm Size %ﬂaadﬁﬁh Sze
Voltage Alpha Beta Alpha Beia Alpha Beic Aiphe Beia
/S50 | 2 7 (Y99 22 Db
575”3 L jod | 0 sYy | U7 33Ess. .
léoo | R /33 . 0 708 Y B3sy)l L
[6as ) J9Y 4% %S RG( 337er
l6So | b 224 | D3 | F92 | 033 Do3dql. [
i ! | |
- s SV ‘ . o
| sz ; — s TR E : e i o
L] Gas Proporﬁoncxl detector count rate decrec:séc;”;. IO% after 15 hour static test using 39" cable. T

[_-&as propoertional detector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.

vate 2Y-0c Tt/

Signature 7' ;; Lt

FORM C48  03/11/2010 Pogeiiof ,,gL,

e Serving The Nuclear Industry Since 1962 e




Model 2360 Log Data Date: 10/24/2011 Time:

02:58:50 PM Page: 1

Header

Header
Header

Header 6:
Location:

43-

1l: Tidewater

2: Brooks 175E
Header 3: 2360 #253237

4 -

5

375N/128625

Calibration Due Date: 10/24/2012
Model 2360 Date: 10/24/2011
Model 2360 Time: 02:38:40 PM

ngged Samples: O

User PC Scaler Count Time: 1.0 minutes

Alpha
Betea
Alpha + Beta

Alpha
Beta
Alpha + Beta

Ratemeter Alarm Setpoint: 999995
Ratemeter Alarm Setpoint: 909909
Ratemeter Alarm Setpoint: 9959929

Scaler Alarm Setpoint: 999999
Scaler Rlarm Setpoint: -+ 992999
Scaler Alarm Setpoint: 998995




Designer and Manufaciurer I_U DLUM MEASUREMENTS, INC.

of
SUSIUETS CERIFCATEOFCAUBRATON  [oLreesones ey
1 SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER _ TIDEWATERINC - = . o ORDER NO. . 20184800/369511 _

Mig.  ludumMeasurements inc.  Model 2360 - sercino. JY/3R1

Mg,  _ _ ludium Measurements.Inc. __ Modei ,,',743;68,,,,  mrs_pen v DETIGH No.,[?,@;L 7?15 é e B

Cal. Date __ 24-Cct-11 Cal Due Date L 240ct12  Caliaterval __ 1 Year | Meterface  202.855
Check mark Mopplies to applicable instr. and/or detector IAW mfg. spec. T .73 °F RH _ .34 % At _701.8 mmHg

- | Newlinstument  instrument Received {Z-Within Toler. +-10% | 10-20% |} Outof Tol. ] Requiring Repair |~ Other See comments

! Mechanical ck. v Meter Zeroed ‘ .| Background Subtract [ input Sens. Linearity

1 F/SResp.ck Iy’ Reset ck. i/ Window Operation " Geotropism

vl Audio ck. W Alarm Setting ck. iy Bati. ck. (Min. Volt) .22 VDC  —RS-232 Port OK

L L€alibrated in accordance with LMI SOP 14.8 rev 12/05/89. { I Calibrated in accordance with LMI SOF 14.9 rev 02/07/97.

Instrument Volt Set _Comments VvV
/[ HY Readout (2 points) Ref./inst, 50/ SOS v Ref/inst, 2000/ _A0pS v

Frmware Verson: 990{0 . 20 (EEPROM Settings)

AlphaThreshold: 150 e/ User Time: /‘9 B

BefaThesnold:  tf ey Apha Alarm: - 299 #5

Beta Window: l{{) Y Beta Alarm: q¢?i?_j

Overload clerKeD. BoT ae? 57+  __ ABAam: g 7999

Instrument calibrated witha 5y~ cable. i Model 2360 Date: 1o /2 74 2@//7 o

High voltage set with detector a7 savees?ep . Calibration Date Due: " J 0 /2% [/ ,B,QL%,WW T
COMMENTS:
HV for 43-68: 1550V Currently set at 1550V

HY for 43-37: 1625V
HY for 44-110: 1600V

See ATTacHresT Fok FFF

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOULVD READING" METER READING*
X000 400kepmi. .. oo Y00
_x1000_ 100k cpm , . {dv , e 420
X180 40kecpm voo. R /X~ A
x1C0 . 10k cpm . . lOD ooodeo
x10 - . gkecpm .. Yoo L e Mog. ...
oxio lkepm . YL 7/ . L led
_oxl ] ____400cpm o Yo Y20 ,
I ~_100cpm Wy o 400
*Uncertainty within = 10%  C.F. within + 20% et e ..ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. PGINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Remdout  400kepm 37977 (p\2&e o o
e AOkcpm 399 . B e
e _Akcom R . i . S
__400cpm . . o
__ 40cpm. _ R

Ludlum Measurements, Inc. certifigs that the above instrument has been calibrated by standards fraceabile to the Nationd instifute of Standards and Technology. or to the catibration facilifies of
other intemational $tandards Organization members, or hove been derived from accepted values of natural physical constents or have been derfved by the ratio type of calibration techniques.

The calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSIN323-1978 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: | 73410 L3 izsr T inse 1280 1 [4D&46 70897

Cs137 Gamma$/N [ 11162 T 1G112 L m565 5108 | 7008 ¢ 1879 | ESS2 L JESS! . _i720 - _]734 T 11816 | Neutron Am-241 Be $/N T-304
] Alpha$/N i BetaS/N ] e i | Other ) . o
[f" m 500 $/N 190566 7 Osciloscope /N ; iyl Multimeter S/N. . B&Z50390

' Caliorated By: A bt % oae AY+0 <y
Reviewed By: ____M ) \r\\\.....;___‘,i,, ... D 230y S

This cerlificate shalt not be reproduced except in full, without the wiiten approval of Ludlum Measurements. Inc. 7 ACilhisffliifr ,,édssec! Diel-e.cfri(.:- .{mp&%ﬁd “Co“nﬁnl_.li‘ry. Tes’r
FORM C225 03/11/2010 Page_ Jirof - Only 1% Eaitad: .




M Deslgner and Manufacturer
of

Scientific and Indusival

LUDLUM MEASUREMENTS, INC,
POST OFFICE BOX 810 PH. 325-235-5494
501 OAK STREET FAXNO. 325-235-4672

. FORM C4B 03/11/2010

instruments SWEETWATER, TEXAS 79556, U.S.A.
Bench Test Data For Detector
Detecfor . __ _43-68_ _  Seriol No. Zﬂ-/ V7q5 6 _____ Order #. 20785180_9/ 369511
CUSTomer@E_V\!’ATER_‘_NQf S Alpha Input Sensitivity / 09  mv
< 9
Counter ___ 2360 seraiNo._/Y]3R] _ Beta Input Sensitvity 7 my
CountTime IMinute - Beta Window _ __. ,‘fﬂ._.kf._m my
Other .~ e Distance Source to Detector 5 974 ___‘_ég -
i
lsotope 7HR3Y sotope [ ¢ g lsotope £ f/_
High Background Size 19800 dpom Size ._?32.0_2.4/7-\- Size RRI7E Zap,
ﬁv_ol_’roge _Apha Beta _Apha  Bela  Apha Bt Alpha Beta

Jsoo || loé 3% 1 19z | 2s
d525 L 134 w375 11333 _25,___
1550 | 2,209 .3% N7t

L/Y

U525 1 2 2b7 ﬁ Yrop | 1069

\
+ |
—t B NI SO R
\ .

S S N . D

Y N S | o

,,,,,,,,,, o _|‘ I B S U N
| j

I ,7__..};777_ T v e A‘f — - _I_ S g R

‘..__.;4‘ e e ,,,,i__._.u s s ‘i St [ T
VU e Jﬁ e
S — R S . : ST

1 Gos Proporhonc! detector couni rate decreosed <

[h—-@tm proporticnal detector count rate decreased <

Signature _% .

chej_of . LL

Ay

5. 1 93z
asoab ,' 0  11%3sY
- S N
I —

10% oﬂer ]5 hour stohc ’resf using 39 cable
10% after 5 hour stafic test using 39" cable and dlpha/beta counter.

¢ Serving The Nuclear industry Since 1962 e




LUDLUM MEASUREMENTS, INC.

M Designer and TR POST OFFICE BOX 810 PH. 325-235-5494
501 OAK STREET FAX NO. 325-235-4672

Scientific and Industrial
Instruments SWEETWATER, TEXAS 79556, US.A.

Bench Test Data For Detector

Detector __ 43-37 _ Serial No?’baéjj_t(o ‘ Order #,  20186800/369511
Customer TIDEWATERINC e e 2 s Alpha Input Sensitivity 100 v
Counter 2360 Serial No. EL’S:A)] S Beta Input Sensitivity  _.. .. ,,,i — mv
Count Time _ [Minute Beta Window .. ,,,L J _ mv
Other . _ i Distgnce Source o Detector -5 v[;_éa_c__._._g,

sotope THA30 - isotope Te4F lsotope _ C _/_Y

High Background Size |9 B0d pon Size. 93200gfp e Size 32?257(//,.,

2 Rassl
A37262

Vollage Alpha _Beta Alphg _ Befa . Apha Beta

/583 R0 5%y R

e o - T — e
|
i
I
Lo |

/575 | R 523 |3229 |
Jboo Ll/{

600 13YS3. U7Y8 2y Rgas 3 A3
lbas 1 1Boo  .3b9s 192l 23 38857 T R305
850 % 1029 (3%Y) 4§85 | 3 __Ab7%S D 2esiz

N ..* i R S -
. _ I R . % S ,,,,,# S

(1 Guas Proporfional detector count rate decreased < 10% after 15 hour static fest using 39" cable.
[}Gﬁ proporticnal detector count rate decreased < 10% after 5 hour static test using 39" cabie and alpha/beta counter,

Date ;)_('/‘—0 el // .

Signature __ W%

FORM C48 03/11/2010 Pogej_____of oy { : . '
e Serving The Nuclear Industry Since 1962 e



M Designer and Manufacturer
of

Scientific and Industrial
instruments

LUDLUM MEASUREMENTS, INC,
POST OFFICEBOX 810 PH. 325-235-5494
501 OAK STREET FAX NO. 325-235-4672

SWEETWATER, TEXAS 79554, US.A.

Bench Test Data For Detector

Detector 44-110

Serial No, ?ﬂ— qu ‘{30

 Order #,  20186800/369511

Customer TIDEWATER INC } e . Alpha Input Sensitivity !_09 e mV
Counter _ 2360 SerialNo.._ | UI léa . Beta Input Sensifivity .. L[__ o I
Count Time _ ! Minute — . Beta Window L{Q L mv
Other _ o _._ Distance Source to Detector Su_flﬁﬁ ce
Isotope H3W Isotope ,,Tcif[ lsotope
High Background Size. 203 dpm Size F3R00dprm See ... ..
voltage Alpha bela_Apha sels  Apha Beta _ Meha et

)Sso 0 | 20

Y37 B0 BRm

%I L 0 9% Yl 4es | 385 I33vap B
1600 o 119 )76 |29 _33927. .
[62s | | J9¢ | I8 %s( 102 |BRe03 |

bSo | 6 3 33 %92 | Y3 dorsz |

P o 5 i & el e sos—
j_ | o e =

[C] Gas Proporiional detector count rate decreased
+7 Gas proportional detector count rate decreased

Signature : ;M—f/v S

FORM C4B 03/11/2010

Page ,,L,[,,Of . 7(/_

1A

<

10% after 15 hour static fest using 39" cable.

10% after 5 hour static test using 39" cable and alpha/beto counter.

e Serving The Nuclear Industry Since 1962 e



Model 2360 Log Data  Date: 10/24/2011 Time: 01:59:14 PM

Header 1: sull Cl4
Header 2: 43-93 PR235487
Header 3: 2360 #141321
Header 4:

Header 5

Header 6:

Location: VAPH

Calibration Due Date: 10/24/2012
Model 2360 Date: 10/24/2011
Model 2360 Time: 03:30:42 PM

Logged Samples: 0
User PC Scaler Count Time: 1.0 minutes
Alpha Ratemeter Alarm Setpoint: 999999
Beta Ratemeter Alarm Setpoint: 939999
Alpha + Beta Ratemeter Alarm Setpoint: 999999
Alpha Scaler Alarm Setpeoint: 998999

Beta Scaler Alarm Setpoint: 999599
Alpha + Beta Scaler Alarm Setpoint: 999999
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