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@Duratek”

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION INSTRUMENT INFORMATION
Customer Name: GTS Duratek - Instrument Services Facility Manufacturer:  Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2350-1 | Serial Number: 120633
Contact Name: Thomas Scott Probe: N/A Serial Number: N/A
Customer Purchase Work Order Calibration Method:

Order Number: N/A

Number: 2002-01434

Electronic and Source

INSTRUMENT CALIBRATION INFORMATION

. . Instrument Response
Instrument Range Callbrat‘llt:lnuitandard i Comments
(CPM) (CPM) Before After Calibrated in accordance with
Calibration Calibration | RP-INS-I-245 Rev 0
400K 400,000 400,374 400,374 Pulser: 120935 Cal Due: 03/18/03
40K 40,000 40,055 40,055 D-814: 2525 Cal Due: 02/18/03
4K 4,000 4,004 4,004 Psychron: 7480 Cal Due: 05/17/03
400 400 400 400 EPPROM Version: 37122N28
HYV Cal Values . DesiredHV As Found _ As Left
(M2350 HV Entry) (Voltmeter) (VDC) (VDCO) (VDO
600 600 603 603 Temp: 22.8°C
1,200 1,200 1,196 1,196 Pressure: 749 mmHg
1,800 1,800 1,786 1,786 Humidity: 29 %
 Parameter  Tolerance (£10%) AsFound |  AslLeft
Low End Threshold 4 (3.6 to 4.4) mVDC 4.28 4.28 Geotropism: SAT ACK/Scroll: SAT
Midpoint Threshold 20+ (18 to 22) mVDC 19.9 19.9 BAT>4.5: SAT Volume: SAT
High End Threshold 40 £ (36 to 44) mVDC 39 39 Count: SAT Audio Divide: SAT
Window Width 4+ (3.6 t0 4.6) mVDC 4 4 Alarms: SAT Lamp: SAT
Display-to-mV ratio: 100 to 4 mV Overload Test: SAT

STATEMEN T OF CERTIFICATION

incurred during shipment or use of this instrument).

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage

Instrument

Calibrated By: M

Reviewed By%mb @V{

Calibration Date: 12/27/02

Calibration Due: 06/27/03

pate: /2 “3/-0 2_
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DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readmgﬂvhere applicable
Cu S_TOMER INFQRMATI()N . L DETECTOR INFORMAI’ION
Customer Name: Duratek Instrument Services Manufacturer: Ludium
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68B
Contact Name: Thomas Scott Serial Number: 092522
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number 2002-01434 Source
DETE(‘TOR EFFIC]EN CY/RESPONSE/PREC]SION INFORMATION
1) Source Nuclide: C** Serial Number: 019708 | Activity (dpm) : 26,640 ) Certification Date: 11/20/96
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 N/A 4,250 Count 1(Heel) 4,178
Count 2 N/A 4,104 Count 2(Center) 4,144
Count3 - N/A 4,038 Count 3(Toe) 3,842
Average N/A 4,130.7 Average 4,054.7
Background (cpm) N/A 262.3 Pass/Fail PASS
Net Counts N/A 3,868.4 o o o Tolerance £10%
Efficiency N/A 14.5% i | Min: 3,649.2 Max: 4,460.1
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A Source #: N/A 22.1E¢ 1.0
- SCALER INFORMATION e  DETECTOR INFORMATION
Model Serial Number Due Date Background (cpm) Operating Threshold
- —_— Voltage -
2350-1 ' 120633 06/27/03 262.3 1850 4 mV
Detector Setup Report YES v NO Barcode Report YES v NO Voltage Plateau YESv NO
No As Founds Taken due to broken anode wire Detector has one layer mylar at 4mg/cm
=*Calibrated with 25Ft. Cable** Caled in accordance with RP-INS-1-245.
10 mmute background performed _ Efficiency determmed w/43-68 source jlg Dead Tlme set to manufacturer s suggested settmg
: < STATEMENT OF CERTIFICATION o d ', 5 : ,‘ )
We Certtfy that the detector hsted above was evaluated for proper operation prior to shipment and that it met all the Manufacturexs pubhshed operatmg specnflcatlons We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred during
shipment or use of this detector).
Detector
Certified By: % Reviewed By: {//zww f 412'4/ Date: / ~Z -~ Sr—d Z.
Certification Date: 12/27/02 Certification Due: 06/27/03




43-68Cl4hv.txt

BACKGROUND PLATEAU 43-68 #092522 25FT CABLE 12/27/02

900 0
950 0
1000 0
1050 0
1100 0
1150 1
1200 0
1250 0
1300 1
1350 0
1400 2
1450 5
1500 5
1550 2
1600 14
1650 27
1700 55
1750 106
1800 183
1850 291
190 384
1950 469
ALPHA PLATEAU TH-230 #119738 18, 600DPM
900 0
950 0
1000 0
1050 0
1100 0
1150 67

1200 1307
1250 2803
1300 3657
1350 3908
1400 4297
1450 4352
1500 4194
BETA PLATEAU Cl14 #019708 26,640DPM

1400 1
1450 1
1500 3
1550 8
1600 245

1650 1040
1700 2046
1750 3070
1800 3813
1850 4113
1500 4444 L
1950 5118
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D2 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 13:39:57.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: fZ%
Comments:

Model 2350 Serial # = 120633.

User I.D. =

High Voltage = 1850 volts.
Threshold = 100.

Window = 1000,0ff.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = 2.210000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-68B.
Detector Serial # = 092522.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.0 volts.



DET2 Generated: 12/31/2002

Model 2350 Serial #120633

13:58:05.

ummmmmmmmmn

. *H1850$R* 100%%*
Set High Voltag 1850 Set Thre :
. *W1000SWOFFSP* *040 OOFFS
Set Window: 1000, OFF Set Overload: ,OFF
*SUTSI*
Set Scaler Count Time: 60 Set Readout Units = counts
*SB1S-* .
Set Readout Time Base = min Set Readout Range Multiplier = auto
) *GT,2.210000E-05$D*
Set Dead Time: 2. 210000E- 05
O$ 0*
Set Callbratlon Constant 000000E+00
Set Detector Mode : 43 68B

*NO92522$§
Set Detector Serial #: 092522

10

rm: 1.000000E+09

(]
o

Set Ratemeter A

)00 00 00 O 00O

*K1000000SH*
Set Scaler Alarm: 1000000

0000 00 0 A

Set Dose Alarm 1 OOOOOOE+09

mwmmmmmwmmn

SAVE PARAM TERS AS D2
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DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION - DETECTOR INFORMATION i
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68A
Contact Name: Thomas Scott Serial Number: 092522
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
» DE'I‘ECTOR_EF’FICJENCYIRES‘PONSE/PRECISION,INFORMATI()N
1) Source Nuclide: Th**® | Serial Number: 119738 Activity (dpm) : 18,600 Certification Date: 10/20/97
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 N/A 4,180 Count 1(Heel) 3,721
Count 2 N/A 4,127 Count 2(Center) 4,219
Count 3 N/A 4,300 Count 3(Toe) 3,790
Average N/A 4,202.3 Averag: 3,910 -
Background (cpm) N/A 40 Pass/Fail PASS
Net Counts N/A 4,201.9 L ‘ L Tolerance £10%
Efficiency N/A 22.6% SR e Min: 3,519 Max: 4,301
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source# N/A Source#: N/A 19.4E* 1.0
' SCALER INFORMATION ~ DETECTOR INFORMATION
Model Serial Number Due Date Background (cpm) Operating Threshold
—— —_ — Voltage —_
2350-1 120633 06/27/03 .40 1400 4mV
Detector Setup Report YESY NO Barcode Report YESY  NO Voltage Plateau YESV NO
No As Founds due to broken anode wire in detector Detector has one layer mylar window
**Calibrated with 25Ft. Cable** Calibrated in accordance with RP-INS-I-245.
10 minute background Efficiency determined w/43-68 source jig Dead Time set to manufacturer’s suggested setting
We Certify that the detector listed above was evaluated for proper operation prior to shipment andrt.hat it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measuremants are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).
Detector %
Certified By: 4’ Reviewed By: (/;47%/ %/ pat: /2~5/-9
\Ze 7
Certification Date: 12/27/02 Certification Due: 06/27/03




43-68Cl4hv.txt

BACKGROUND PLATEAU 43-68 #092522 25FT CABLE 12/27/02

800 0
950 0
1000 0
1050 0
1100 0
1150 1
1200 0
1250 0
1300 1
1350 0
1400 2
1450

1500 5
1550 2
1600 14
1650 217
1700 55
1750 106
1800 183
1850 291
1900 384
1950 469
ALPHA PLATEAU TH-230 #119738 18, 600DPM
900 0
950 0
1000 0
1050 0
1100 0
1150 67

1200 1307
1250 2803
1300 3657
1350 3908
1400 4297
1450 4352
1500 4194
BETA PLATEAU C14 #019708 26,640DPM

1400 1
1450 1
1500 3
1550 8
1600 245

1650 1040
1700 2046
1750 3070
1800 3813
1850 4113
1900 4444
1950 5118
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D1 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 13:39:38.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: /W
Comments:

Model 2350 Serial # = 120633.

User 1I.D. =

High Voltage = 1400 volts.
Threshold = 100.

Window = 1000,0f€f.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = 1.940000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-68A.
Detector Serial # = 092522.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.0 volts.



DET1

Model 2350 Serial #120633

Generated: 12/31/2002 13:57:33.

H1400SI* g
Set 1gh Voltage: 1400 Set Threshol 100
. WlOOOSWOFF P* 04008
Set Window: Set Overload 400 OFF
*F60SH* *SUTSI*
Set Scaler Count Time: 60 Set Readout Units = counts
_ *SM0S3*
Set Readout Tlme Base = min Set Readout Range Multiplier = auto
, 940000 -055M*
Set Dead Time: 1 940000E
. L 1.000000E+00S80%*
Set Callbratlo nstant: 1.000000E+00
T A IIIlIIIIII NN
*M43-68A§%*
Set Detector Model: 43-68A
Set Detector Serla #: 092522
.000000E+Q95V*
Set Ratemeter A larm: 1.000000E+09
O OO SH*
Set Scal lar 1000000
*P1.000000E+09S.*
Set Dose Alarm: 1.000000E+09

SAVE PARAM TERS AS D1



@Duratek*

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION e - DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 44-2
Contact Name: Thomas Scott Serial Number: 121806
Customer Purchase Work Order . .
Order Number: N/A Number: 200201434 _ Evaluation Method:  Source
- DETECTOR EFFICIENCY/RESPONSE/PRECISION INF! ORMATION
1) Source Nuclide: Cs'”’ | Serial Number: 019463 Activity: SuCi Certification Date: N/A (Used for Plateau Only)
2) Source Nuclide: Cs'* | Serial Number: 049711 Activity: Variable Certification Date: 03/27/02
Parameter Precision Test mR/Hr (Source #2)
Count 1 N/A Count 1. 2.01
Count 2 N/A Count 2 2.00
Count 3 N/A Count 3 1.99
Average N/A Average 2.00
Background N/A Pass/Fail Pass
Net Counts N/A Tolerance £10%
Efficiency N/A e : / Min: 1.800 Max: 2.200
Low Sample Activity: igh Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #2: 21,247 Source #2: 80,256 4.570549E° 1.733837E"
ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES ~ (mR/Hr)
Detector Setup Report YES 7/ NO Desired Exposure Tolerance £10% As Found As Left
Barcode Report YES vV NO 0.400 0.360-0.440 .404 0.402
Voltage Plateau: YES v NO 1 0.90-1.10 940 0.950
High Voltage: 700V 2 1.8-2.2 2.01 2.01
' ~COMMENTS -

Calibrated with 5ft. Cable

Caled in accordance with RP-INS-1-245.

 STATEMENT OF CERTIFICATION -

damage incurred during shipment or use of this detector).

We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measureraents are traceable to the National Institute of Standards and Technology. (We are not responsible for

Detector

Certified By: %

Reviewed By: %ﬂ

Date: /2~ 5/-2Z

Certification Date: 12/27/02

Certification Due: 06/27/03




BACKGROUND PLATEAU 44-2 S/N121806

500 360
550 718
600 690
650 654
700 747
750 703
800 748
850 999
900 1697
950 4913
1000 - 43098
SOURCE PLATEAU Cs137 S/N:019461 5uCi
500 3254
550 3778
600 4208
650 4378
700 4285
750 4305
800 4502
850 5626
900 11620
950

32143&-%”&7 @/

- - >
72-3 SO0 2



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D3 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 13:40:15.

I have verified the list below ﬁzz
has NO discrepancies with the DETECTOR SETTINGS TABLE: /
Comments:

Model 2350 Serial # = 120633.

User I.D. =

High Voltage = 700 volts.
Threshold = 250.

Window = 1000,0ff.

Overload Current = 40.0 micro amperes.
Scaler Count Time = 12 seconds.

Readout Units = R.

Readout Time Base = hr.

Readout Range Multiplier = auto.

Detector Dead Time = 4.570549E-05.
Detector Calibration Constant = 1.733837E+10.
Detector Model = 44-2,

Detector Serial # = 121806.

Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+009.

Low Count Alarm Setting = X

Operating Battery Voltage = 5.0 volts.



DET3 Generated: 12/31/2002 13:58:37.

Model 2350 Serial #120633

*H700SK* *T250S W*

Set High Voltage: 700 Set Threshold.
, *W1000SWOFF *0400SO0FFSC*
Set Window: 1000 OFF Set Overload: 400,0FF
*SU4ASF*
Set Scaler Count Time: 12 Set Readout Units = R
Set Readout Tlme Base = hr Set Readout Range Multiplier = auto
570549E-058%*

Set Dead Time: 4 570549E—05

, _ *SC1.733837E+10$
Set Calibration Constant: .733837E+10

*M44-2SL*
Set Detector Model 44-2

*N121806
Set Detector Serlal #: 121806

||I||I|||II|||!!T|I

1.000000E+0
Set Ratemeter Alarm: 1.0000 E+09

K100000 :

Set Scaler Alarm 1000000
Set Dose Alarm 1 000000E+09

SAVE PARAM TERS AS D3




@Duratek "

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION ' . DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37B
Contact Name: Thomas F. Scott Serial Number: 092790
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
el ~ DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
Source Nuclide: C** Serial Number: 019708 | Activity: 26,640dpm Certification Date: 11/20/96
Parameter As Found As Left Precision Test CPM
Count 1 4201 4185 Count 1 (Heel) ) 4362
Count 2 4294 4333 Count 2 (Center) 4350
Count 3 4307 4373 Count 3 (Toe) 4275
Count 4 ~ 4359 4235 Average 4329
Count 5 4219 4342 Pass/Iail ~ PASS
Count 6 4215 4221 High Voltage 1850V
Average 42658 | 42815 G :
Background (CPM) 1327.1 1233.9 ‘
Net Counts 29387 | 30476 SRR Tolerance £10%
Efficiency 11.0% 11.4% oy O e Min: 3896.1 Max: 4761.9
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source#: N/A Source#: N/A 22.4E-% 1.0
4. SCALER INFORMATION " ~ . .  DETECTORINFORMATION =~ = = "/
Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
2350-1 120633 06/30/03 1233.9 1850 4mV
Detector Setup Report YESV NO Barcode Report YESV ~ NO Voltage Plateau YESV NO
Special Remarks: 1 layer Mylar (0.4mg/cm” Caled in accordance with RP-INS-1-245
10 minute backround performed _ Efficiency performed on contact yvith SFt. cable
s  STATEMENTOF CERTIFICATION = = SRR R
We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).
Detector :
C , /7
Certified By: é ‘ @ Reviewed By: m_/' jﬁ pat: /2 —5/)-2Z
Certification Date: 12/31/02 Certification Due: 06/30/03




43-37hv.txt

BACKGROUND PLATEAU 43-37 #092790 5FT CABLE 12/31/02

900 0
950 0
1000 0
1050 0
1100 3
1150 2
1200 3
1250 5
1300 3
1350 3
1400 8
1450 3
1500 23
1550 53
1600 177
1650 277
1700 506
1750 754

1800 1058
1850 1238
1900 1307
1950 1351
ALPHA PLATEAU TH-230 #119738 18, 600DPM

900 0
950 0
1000 0
1050 98

1100 2087
1150 3797
1200 4120
1250 4247
1300 4218
1350 4430
1400 4409
1450 4146
1500 . 4358
BETA PLATEAU C14 #019708 26, 640DPM

1400 5
1450 6
1500 196
1550 949

1600 2121
1650 2998
1700 3803
1750 4566
1800 5063

1850 5176
19005237
1950 5444 C::;Z;ﬁ4~qﬂ é;;:;;égnéf

r2-3/-9%

Page 1



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D4 in the Model 2350.
Today’'s date is 12/31/2002.
The current time of day is: 13:40:38.

I have verified the list below ’j%
has NO discrepancies with the DETECTOR SETTINGS TABLE: /
Comments:

Model 2350 Serial # = 120633.

User I1.D. =

High Voltage = 1850 volts.
Threshold = 100.

Window = 1000,0f€f.

Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Base = min.

Readout Range Multiplier = auto.

Detector Dead Time = 2.240000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-37C1l4.

Detector Serial # = 092790.

Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X

Operating Battery Voltage = 5.0 volts.



DET4 Generated: 12/31/2002 13:59:13.

Model 2350 Serial #120633

~ *H1850$R* *

Set High Voltage: 1850 Set Threshol 100
*W1000$WOFF$P* *0400SOOFFSC*

Set Window: , OFF Set Overload: 400, OFF

60SH* *SU7SI*
Set Scaler Count Time: 60 Set Readout Units = counts

T AR
I 1 N
0 O

. . *SCl. OOOOOOE+OO$0*
Set Calibration Constant: .000000E+00

O 0 R R

Set Detector Model 43 37Cl4

T

*N092790$
Set Detector Serla #: 092790

0 0 00 0 0 O A

. 00E+0
Set Ratemeter Alarm: 000E+09

QT .I

*K1000000SH*
Set Scaler Alarm: 1000000

TR RN

*Pl 0000
Set Dose Alarm: 000000E+O9

(TR

SAVE PARA&%TERS AS D4

RO




&5 Duratek

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION : ] "DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37A
Contact Name: Thomas F. Scott Serial Number: 092790
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
ST ~DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION -
Source Nuclide: Th™" Serial Number: 119738 | Activity: 18,600 dpm Certification Date: 10/20/97
Parameter As Found As Left Precision Test CPM
Count 1 3493 3520 Count 1 (Heel) 3610
Count 2 3561 3518 Count 2 (Center) 3567
Count 3 3582 3535 Count 3 (Toe) 3519
Count 4 3617 3606 Average 3565.3
Count 5 3569 3525 Pass/ITail PASS
Count 6 3521 | 3644 High Voltage 1300V
Average 3557.2 3558 .
Background (CPM) 4.9 4.4
Net Counts 3552.3 3553.6 Tolerance £10%
Efficiency 19.1% 19.1% i : : e e | Min: 3208.8 Max: 3921.8
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source # NA Source#: N/A 19.3E-% 1.0
~ SCALER INFORMATION =~~~ ) : DETECTOR INFORMATION = = =
Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
2350-1 120633 06/30/03 4.4 1300 4 mV
Detector Setup Report YESV NO Barcode Report YESV ~ NO Voltage Plateau YESV NO
Special Remarks: 1 layer Mylar (0.4mg/cm” Caled in accordance with RP-INS-1-245
10 minute backround _performed __ _ E jency performed on contact with SFt. cable
— STATEMENT OF CERTIFIC, '

damage incurred during shipment or use of this detector).

We Certify that the detector listed above was ovaluated for proper operation prior to shipment and that it met all the Manufa ctﬁ.rets published operating
specifications. We further certify that our Calibration Measuremeants are traceable to the National Institute f Standards and Technology. (We are not responsible for

Reviewed By: W/ff?’w ’/,745/ Date: /£ -3/-22_

Detector

Certified By:
Certification Daté:/ 12/31/02

Certification Due: 06/30/03




43-37hv.txt

BACKGROUND PLATEAU 43-37 #092790 S5FT CABLE 12/31/02

900 0
950 0
1000 0
1050 0
1100 3
1150 2
1200 3
1250 5
1300 3
1350 3
1400 8
1450 3
1500 23
1550 53
1600 177
1650 277
1700 506
1750 754

1800 1058
1850 1238
1900 1307
1950 1351
ALPHA PLATEAU TH-230 #119738 18,600DPM

900 0
950 0
1000 0
1050 98

1100 2087
1150 3797
1200 4120
1250 4247
1300 4218
1350 4430
1400 4409
1450 4146

1500 4358
BETA PLATEAU Cl4 #019708 26,640DPM

1400 5
1450 6
1500 196
1550 949

1600 2121
1650 2998
1700 3803 <::/' //ilgiy
i -] N
1750 4566 iz v e
1800 5063 oz
1850 5176 J2-3/"
1900° 5237
1950 5444

Page 1



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D5 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 13:40:57.

I have verified the list below ‘/7%
has NO discrepancies with the DETECTOR SETTINGS TABLE: /
Comments:

Model 2350 Serial # = 120633.

User I.D. =

High Voltage = 1300 volts.
Threshold = 100.

Window = 1000,0ff.

Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Base = min.

Readout Range Multiplier = auto.

Detector Dead Time = 1.930000E-05.
Detector Calibration Constant =  1.000000E+0O0.
Detector Model = 43-37A.

Detector Serial # = 092790.

Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X

Operating Battery Voltage = 5.0 volt



DETS5

Model 2350 Serial #120633

Set Scaler Count Tlme

Readout Tlme Base =
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SAVE PARAM TERS AS D5
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400 OFF
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@Duratek”

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

CALIBRATION
CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicable

Customer Name: Duratek - Instrument Services Facility Manufacturer:  Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2350-1 | Serial Number: 95359
Contact Name: Thomas Scott Probe: N/A Serial Number: N/A
Customer Purchase Work Order Calibration Method:

Order Number: N/A Number: 2002-01394 Electronic

AsLeft -

. . Instrument Response
Instrument Range Calibration Standard Comments
(CPM) Value Before After
cr™M) Calibration Calibration Calibrated in accordance with RP-INS-I-245
400K 400,000 401,581 401,581 Pulser: 101500 Cal Due: 09/11/03
40K 40,000 40,104 40,104 D-814: 2525 Cal Due: 02/18/03
4K 4,000 4,016 4,016 Psychron: 7480 Cal Due: 05/17/03
400 400 402

(Voltmeter) (VDC)
600 600 603 Temp: 234°C
1,200 1,200 1,195 1,195 Pressure: 746 mmHg
1,800 Humidity:  42%

Low End Threshold

4 (3.6 to 4.4) mVDC 4.2 42 Geotropism: SAT ACK/Scroll: SAT
Midpoint Threshold 20 % (18 to 22) mVDC 20 20 BAT>4.5: SAT Volume: SAT
High End Threshold 40 £ (36 to 44) mVDC 38.7 38.7 Count: SAT Audio Divide: SAT
Window Width 4+ 3.6 t04.6) mVDC 4 4 Alarms: SAT Lamp: SAT
Display-to-mV ratio: 100 to 4 mV Overload Test: SAT

100 to 4 mV

incurred during shipment or use of this instrument).

We Cetify that the instrument listed above was calibrated and inspected prior to sh;
We further certify that our Calibration Measurements are traceable to the National

ipment and that it met all the Manufacturers published operatmg specxﬁwt
Institute of Standards and Technology. (We are not responsible for damage

Instrument
NN

Calibrated By:

Reviewed By: 6774%% @M

Date:

/) 2-7/2-02-

Calibration Date:  12/12/02

Calibration Due:

06/12/03
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@Duratek*

DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68B
Contact Name: Thomas Scott Serial Number: 088917
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2003-00418 Squrce

 DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION -

1) Source Nuclide: C-14 | Serial Number: 020201 | Activity (dpm) : 26,820 E Certification Date: 2/5/02
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 4,261 4,261 Count 1(Heel) 4,029
Count 2 4,464 4,464 Count 2(Center) 4,468
Count 3 4,342 4,342 Count 3(Toe) 4,036
Average 4,356 4,356 Average 4,178
Background (cpm) 328.3 328.3 Pass/Fail PASS
Net Counts 40277 | 40277 o ' Tolerance £10%
Efficiency 15.0% 15.0% S e < Min: 3,760 Max: 4,596
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A __Source#: NA 22.1E° L0

Model Serial Number Due Date Background (cpm) Operating Threshold
— _Voltage E—
2350-1 95360 07/09/03 328.3 1800V 4 mV

Detector Setup Report YES V NO Barcode Report YES v NO Voltage Plateau YESV NO

**Calibrated with 25Ft. Cable** Caied i[; accordancé with RP-INS-1-245.

te b d Effici determined w/43-68 source ji Dead Time set to manufacturer’s suggested setting

e Cemfy that édae&m hsted above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating specifications. We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We arenot responsible for damage incurred during
shipment or use of this detector).

Detector

Certified By: Ml\,uf\%l,.l,’ Reviewed By: J\M f >4£&/ Date: &/-r§- ©3

Certification Date: 04/15/03 Certification Due: 10/15/03




DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D3 in the Model 2350.
Today’s date is 04/15/2003.
The current time of day is: 13:11:40.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: h~£€>
Comments:

Model 2350 Serial # = 95360.

User 1I.D. = 95360.

High Voltage = 1800 volts.
Threshold = 100.

Window = 1000,0f€£.

Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Base = min.

Readout Range Multiplier = auto.

Detector Dead Time = 2.210000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-68C-14.

Detector Serial # = 088917.

Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X.
Operating Battery Voltage = 5.2 volts.



Model 2350 Serial #95360

. 8 $M*
Set ng Voltage: 180

et Window:

*F60

Set Scaler Count Time: 60

Readout Tlme Base

00

SL2 210000E
Set Dead Time: 210000E-

Set Calibration Constant :

*W1000$WOFF P*

min

5

.000000E+00

U'I_

D*

|
058
|

*SC1. OOOOOOE+OO$ 0*

3-68C-145%*

Set Detector Model 43- 68C 14

N08891759*

*K1000000SH*
Set Scaler Alarm: 1000000

SAVE PARAM TERS AS D3

Set Detector Serial #: 088917

*

J1l.0 OOOOE+O9$V*
Set Ratemeter Alarm: 1.000

0

00E+09

Generated:

Set Thre

*T100$

sholc%:*

*SU7SI*
Set Readout Units = counts

et Dose Alarm l 000000E+O9

||II L

SMOS$3*

04/15/2003

100

*O400$OOFF
Set Overload:

et Re dout Range Multiplier =

13:46:18.

auto



background plateau 43-68#088917 25ft cable 4/15/03
900 0

950 0
1000 0
1050 0
1100 0
1150 1
1200 0
1250 1
1300 1
1350 1
1400 3
1450 0
1500 2
1550 20
1600 38
1650 79
1700 133
17

1800 315
1850 378
1900 409
1950 439
beta plateau C-14#020201
1400 1
1450 5
1500 66
1550 636

1600 1742
1650 2816
1700 3767

1750 45
1800 4472
1850 4762

1900 5026
1950 427056
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@Duratek”

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
'CUSTOMER INFORMATION | INSTRUMENT INFORMATION
Customer Name: GTS Duratek - Instrument Services Facility Manufacturer:  Ludium
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2350-1 | Serial Number: 126197
Contact Name: Thomas Scott Probe: NJA . | Serial Number: N/A
Customer Purchase Work Order Calibration Method:
Order Number: N/A Number: 2002-01434 Electronic and Source
INSTRUMENT CALIBRATION INFORMATION
. . Instrument Response A
Instrument Range Callbrat‘l;;llluitandard Comments
(CPM) (CPM) Before After Calibrated in accordance with
Calibration Calibration RP-INS-1-245 Rev 0
400K 400,000 402,218 402,218 Pulser: 120935 Cal Due: 03/18/03
40K 40,000 40,196 40,196 D-814: 2525 Cal Due: 02/18/03
4K 4,000 4,020 4,020 Psychron: 7480 Cal Due: 05/17/03
400 400 402 402 EPPROM Version: 37122N21
HYV Cal Values - ~DesiredHV ‘As Found . As Left
(M2350 HV Entry) " (Voltmeter) (VDC) (VDO . (VDO
600 600 611 611 Temp: 222°C
1,200 1,200 1,209 1,209 Pressure: 744 mmHg
1,800 1,800 1,804 1,804 Humidity: 34 %
Paraimeter Nk Tolerance (£10%) |  AsFound - As Left
Low End Threshold 4 +(3.6 to 4.4) mVDC 4.22 4.22 Geotropism: SAT ACK/Scroll: SAT
Midpoint Threshold 20+ (18 to 22) mVDC 19.0 19.0 BAT>4.5: SAT Volume: SAT
High End Threshold 40 (36 to 4) mVDC 375 375 Count: SAT Audio Divide: SAT
Window Width 4+(3.6to 4.6) mVDC 4 4 Alarms: SAT Lamp: SAT
Display-to-mYV ratio: 100 to 4 mV Overload Test: SAT
~ STATEMENTOFCERTIFICATION ‘
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
incurred during shipment or use of this instrument).
Instrument
Calibrated By: % Reviewed By: %W W pate /Z-35/-9 27~
Calibration Date: 12/30/02 Calibration Due: 06/30/03




@Duratek*

DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompamed by Calibration Charts or Readings where applicable
: CUSTOMER INFORMATI()N o DETECTOR INFORMAI'ION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68B
Contact Name: Thomas Scott Serial Number: 092524
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
’ DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
1) Source Nuclide: C** Serial Number: 019708 | Activity (dpm) : 26,640 Certification Date: 11/20/96
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 4,520 4,550 Count 1(Heel) 4,512
Count 2 4,474 4,506 Count 2(Center) 4,584
Count 3 4,459 4,610 Count 3(Toe) 4,526
Average 4,484.3 4,555.3 Average 4,540.6
Background (cpm) 335.3 327.1 Pass/Fail PASS
Net Counts 4,149 4,228.2 Tolerance £10%
Efficiency 15.6% 15.9% » Sl Min: 4,086.6 Max: 4,994.6
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A Source #: N/A 22.1E° 1.0
SCALER INFORMATION 'DETECTOR INFORMATION ’
Model Serial Number Due Date Background (cpm) Operating Threshold
- e Voltage —_
2350-1 126197 06/30/03 327.1 1850 4 mV
Detector Setup Report YES v NO Barcode Report YES v NO Voltage Plateau YESv NO
Detector has one layer mylar at .4mg/cm’ "*C.allbrated w1th 25Ft Cable** Caled in accordance with RP-INS-1-24S.
10 minute background performed Efﬁclency determined wl43-68 source ug Dead Time set to manufacturer’s suggested setting
e i Q : STATEMENT OF CERTIFICATIO "
We Cm:fy that the dewdor hsted above was evaluated for proper operation prior to shipment and that it met allthe Manu.fadurers published operating specifications. We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred during
shipment or use of this detector).
Detector
Certified By: m Reviewed By: % @// Date: / Z2-3/-22Z
Certification Date: 12/30/02 Certification Due: 06/30/03




43-68Cl4hv

BACKGROUND PLATEAU 43-68 #092524 25FT CABLE 12/27/02
900

950

1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600 15

1650 38

1700 79

1750 173

1800 242

1850 329

1900 367

1950 375

ALPHA PLATEAU TH-230 #119738 18,600DPM
900 0

950 0

1000 0

1050 0

1100 0

1150 2

1200 1626

1250 3047

1300 3657

1350 4066

1400 4178

1450 4259

OFRPRFRPRPRPRPONOOOOOOO

1500 4203

BETA PLATEAU Cl14 #019708 26,640DPM
1400 4

1450 3

1500 2

1550 55

1600 578

1650 1642
1700 2769
1750 3734
1800 4460

1850 4563
1900 4707 ﬂ%@yﬁ

1950 5044
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D1 in the Model 2350.
Today’'s date is 12/31/2002.
The current time of day is: 13:45:34.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: 7&Q/
Comments:

Model 2350 Serial # = 126197.

User I.D. = BSK0490.

High Voltage = 1850 volts.
Threshold = 100.

Window = 1000,0ff.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = : 2.210000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-68B.
Detector Serial # = 092524.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+03.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.1 volts.



DET1 Generated: 12/31/2002 13:49:19.

Model 2350 Serial #126197

. *H1850$R* *TlOO%?*
Set High Voltage: 1850 Set Threshold: 100

, *W1000SWOFFSP* *0400SO0FFSC
Set Window: 1000, O0FF Set Overload: 400,O0FF
Set Scaler Count Tlme 60 Set Readout Unlts = counts
Set Readout Tlme Base = min Set Readout Range Multiplier = auto

_ *S12. 1 000k 05$D*
Set Dead Time: 210000 5
. . *SC1. OOOOOOE+OO
Set Calibration Constant: O OE+00
Set Detector Mode : 43 68B
Set Detector Serlal #: 092524
.000000E+098V*
Al 00

0
Set Ratemeter arm: 1.0 00E+09

+0
0

*K1000000SH*
Set Scaler Alarm: 1000000

*Pl
Set Dose Alarm OOOOOOE+O9

SAVE PARAM TERS AS D1




@ Duratek’

DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompamed by Calibration Charts or Readmgs where apphcable
CUSTOMER INFORMATION S . : . DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model:  43-68A
Contact Name: Thomas Scott Serial Number: 092524
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
il DETE(“'TOR EFFICIEN CY/RESPON SE/PREC]SION INFORMATION
1) Source Nuclide: Th?® | Serial Number: 119738 | Activity (dpm) : 18,600 . Certification Date: 10/20/97
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 4,071 4,198 Count 1(Heel) 4,130
Count 2 4,102 4,064 Count 2(Center) 4,172
Count 3 4,123 4,170 Count 3(Toe) 3,982
Average 4,098.7 4,144 Average 4,094.7
Background (cpm) 2.3 2.0 Pass/Fail PASS
Net Counts 4,096.4 4,142 e e Tolerance £10%
Efficiency oo | 2% | | mm368s3 | Max4s0dl
Low Sample Activity: High Sample Activity: Dead Time (DT) Calibration Constant (CC):
Source#: N/A Source#: N/A 19.4E° 1.0
. SCALER INFORMATION e : DETECTOR INFORMATION L
Model Serial Number Due Date Background (cpm) Operating Threshold
220002 —_— Voltage
2350-1 126197 06/30/03 2.0 1400 4 mV
Detector Setup Report YESY NO Barcode Report YESY NO Voltage Plateau YESV NO
e | _COMMENTS SR
Detector has one layer mylar window  * "Callbrated w1th 25Ft. Cable** Calibrated in accordance with RP-INS-I-245.
10 minute background Efﬁclency determmed w/43-68 source jig Dead Time set to manufacturer s suggested settmg
S e STATEMENTOFCERTIFICATION L |
We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufadurers pubhshed operatmg
specifications. We further certify that our Calibration Measuremsnts are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).
Detector
Y
Certified By: M‘ Reviewed By: ( //4” i J" Date: , z-3/-9Z
Certification D%: 12/30/02 Certification Due: 06/30/03




43-68Cl4hv

BACKGROUND PLATEAU 43-68 #092524 25FT CABLE 12/27/02
900 0

950 0
1000 0
1050 0
1100 0
1150 0
1200 0
1250 2
1300 0
1350 1
1400 1
1450 1
1500 1
1550 6
1600 15
1650 38
1700 79
1750 173
1800 242
1850 329
1900 367
1950 375
ALPHA PLATEAU TH-230 #119738 18,600DPM
900 0o
950 0
1000 0
1050 0
1100 0
1150 2

1200 1626
1250 3047
1300 3657
1350 4066
1400 4178
1450 4259
1500 4203
BETA PLATEAU C14 #019708 26,640DPM

1400 4
1450 3
1500 2
1550 55
1600 578

1650 1642
1700 2769
1750 3734
1800 4460
1850 4563
1900 4707

1950 5044 (; %/

(2 -3/~9Z

Page 1



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D2 in the Model 2350.
Today’'s date is 12/31/2002.
The current time of day is: 13:45:52.

I have verified the list below ’CZi
has NO discrepancies with the DETECTOR SETTINGS TABLE: 7/
Comments:

Model 2350 Serial # = 126197.

User I1I.D. = BSK0490.

High Voltage = 1400 volts.
Threshold = 100.

Window = 1000,0ff.

Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Base = min.

Readout Range Multiplier = auto.

Detector Dead Time = 1.940000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-68A.

Detector Serial # = 092524.

Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X

Operating Battery Voltage = 5.1 volts.



DET2

Model 2350 Serial #126197

Set High Volt

0SI*
age:

I

Set Window:

1l
(T

*SB1S

Set Dead Time:

AR

Set Detector

T

T

*M4A3-68A5S%*
Set Detector Model:

00 A

*NO92524$+*
Seria

1400

*W1000S$WOF

FSP*

1000,0FF

(LT

Set Scaler Count Time: 60

eadout T1me Base = min

*

0

) . *SCl. OOOOOOE+OO$
Set Calibration Constant:

Set Ratemeter Alarm:

N L A

I

*J1. OOOOOOE

IO

43-68A

092524

.|..
*

1.0000

|
O%$V
I

Set Scaler Alarm 1000000

Ty

Set Dose Alarm

Pl 00

0000E+0

000000E+09

SAVE PARAﬁ%TERS AS D2

. OOO 058M*
1.940000E- 5

R

00E+00

Generated: 12/31/2002 13:49

100

Set Thresho : 100
*0400 $OOFF SC*

Set Overload: 400,O0FF

|mmmmmmg*nnu

Set Readout Units = counts

Set Readout Range Multiplier

il

AN

0E+09

AR T

:51.

I

= auto



01729703 WED 11:47 FAX 8653768331 DURATEK INST SERVICES

g} 002
& Duratek’
CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

anied by Calibration Charts or_R

is Certificate will be a
- CLSTOM
Customer Name: Duratek Instrument Services

Manufacturer:

Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model:  44-2
Contact Name: Thomas Scott Serial Number: 095085

Work Order

Customer Purchase

Order Number: N/A Evaluation Method: Source

AL

1) Source Nuclide: Cs"™" | Serialt Number: 019463 Activity: SuCi Certification Date: N/A (Used for Plateau Only)
2) Source Nuclide: Cs'” | Serial Number: 049711 Activity: Variable Certification Date: 03/27/02
Parameter Precision Test mR/Hr (Source #2)
Count 1 N/A Count 1 2.03
Count 2 N/A Count 22 2.00
Count 3 NA Count 3 211
Average N/A Average 2.05
Background N/A Pasy/Fail Pass
Net Counts N/A ; Tolerance +10%
Efficiency N/A Min: 1.845 Max: 2.255
Low Sample Activity: High Sample Activity: Calibration Constant (CC):
Source #2: 21,093 ___ Source #2: 77,886 LTSGR
ATTACHMENTS DETE JATA: DOSERATE PROBES
Detector Setup Report YES v NO Desired Exposure Tolerance £10% As Found As Left
Barcode Report YES v NO 0.400 0.360-0.440 .397 395
Voltage Plateau: YES v NO 1 0.90-1.10 98 .95
High Voltage: 800V 1.8-2.2

Calibrated with Sft. Cable

Caled in accordance with RP-INS-1-245.

ior to ship: and that i met all the Manufacturers published operating

é ciaeaor l‘iswd.abovc was evaluated for proper opeﬁﬁm pr

We Certify
specifications. We further cetify that our Calibration Measureraents are traceable to the National Institute of Standards and Technology. (We are nat responsible for

damage incurred during shipment or use of'this detector).

J-z29-92

Date:

’
Reviewed By: W @

Certificatign Due:  06/30/03

Detector
Certified By: é %

Certification Date: 12/30/02




BACKGROUND PLATEAU 44-2 $#095085 12/30/02 S5FT CABLE
500 219

550 177
600 468
650 723
700 718
750 705
800 713
850 692
900 744
950 801
1000 812
SOURCE PLATEAU Cs137 #019461 5uCi
500 1541
550 3160
600 4197
650 4597
700 4941
750 5059
800 5096
850 5084
900 5139
950 5331
1000 6733

oy W

[ 2~3/-2 2



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D3 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 13:46:10.

I have verified the list below Pézi
has NO discrepancies with the DETECTOR SETTINGS TABLE:
Comments:

Model 2350 Serial # = 126197.

User I.D. = BSK0490.

High Voltage = 800 volts.
Threshold = 250.

Window = 1000,0f€f.

Overload Current = 40.0 micro amperes.
Scaler Count Time = 12 seconds.

Readout Units = R.

Readout Time Base = hr.

Readout Range Multiplier = auto.

Detector Dead Time = 5.036192E-05.
Detector Calibration Constant = . 1.735619E+10.
Detector Model = 44-2.

Detector Serial # = 095085.

Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X

Operating Battery Voltage = 5.1 volts.



DET3 Generated: 12/31/2002 13:50:30.

Model 2350 Serial #126197

50

.* 800 L* *T250SW*
High a e: 800 Set Threshold:

0 0 0 AT O R

. *W1000$WOFF$P* *O400$OOFF$C*
Set Window: Set Overload: 400,O0OF
*F12SE* _
Set Scaler Count Time: 12 Set Readout Unlts = R
*SB2S . * *SM0O$3*
Set Readout Time Base = hr Set Readout Range Multiplier = auto
_ 36192E-055Y*
Set Dead Time: 5.036192E-0
5619E+10$W*
Set Callbratlon Constant .735619E+10
*M4 4
t Detector odel 44-2
*N0950
Set Detector Se rlal #: 095085
*J1. OOOOOOE+
Set Ratemeter Alarm: 000000E+09
Set Scaler Alarm 100
Set Dose Alarm 000000E+O9
I |m

000 AR AT
LN RO AL 0D
MHNNWMMWHHMHHMHHHH! (AN
N 0 O O O
AR LA
0 A
0 00 00 OO0 0 A
mmmmmmmummmmummmmmmm

00000z 0o:
SAVE BARAMSTERS AS D3




@Duratek“'

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
- CUSTOMER INFORMATION - . " DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37B
Contact Name: Thomas F. Scott Serial Number: 093963
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
LA e : . " DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
Source Nuclide: C** Serial Number: 019708 | Activity: 26,640dpm ) Certification Date: 11/20/96
Parameter As Found As Left Precision Test CPM
Count 1 4264 4346 Count 1 (Heel) . 4361
Count 2 4315 4288 Count 2 (Center) 4376
Count 3 4365 4237 Count 3 (Toe) 4290
Count 4 4298 4161 Average 43423
Count 5 4257 4368 Pass/Fail PASS
Count 6 4301 4288 High Voltage ‘ 1850V
Average 4300 4218 :
Background (CPM) 1139.7 1163.3
Net Counts 3160.3 3054.7 Tolerance £10%
Efficiency 11.9% 11.5% et : . -1 Min: 3908.1 Max: 4776.5
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source#: N/A Source#: N/A 22.4E-% 1.0
Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
2350-1 126197 06/30/03 1163.3 1850 ' 4mV
Detector Setup Report YESV NO Barcode Report YESY ~ NO Voltage Plateau YESV NO
Special Remarks: 1 layer Mylar (0.4mg/cm” Caled in accordance with RP-INS-1-245
rformed on contact with SFt. cable

10 minute backround performed Efficien
£ . STATEMENTOF CERTIFICATION - .« ¢
We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurem:nts are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).
Detector

Certified By: &/ Ap Reviewed By: ,//_M W pate:. ,Z-3/-9%

Certification Date: 12/31/02 Certification Due: 06/30/03




43-37Cl4hv

BACKGROUND PLATEAU 43-37 #093963 5FT CABLE 12/30/02

900 1
950 0
1000 0
1050 0
1100 0
1150 3
1200 3
1250 2
1300 2
1350 4
1400 5
1450 3
1500 11
1550 40
1600 133
1650 213
1700 365
1750 612
1800 1007
1850 1196

1900 1231
1950 1292
ALPHA PLATEAU TH-230 #119738 18,600DPM

900 0
950 0
1000 0
1050 1
1100 523

1150 2960
1200 4129
1250 4252
1300 4549
1350 4468
1400 4471
1450 4492
1500 4719
BETA PLATEAU Cl14 #019708 26, 640DPM

1400 7
1450 15
1500 28
1550 392

1600 1428
1650 2599
1700 3589
1750 4495
1800 4834
1850 5215
1900 5264
1950 5528
2000 5812

C Ltme o Lo

/12 ~-3/-02

Page 1



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D4 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 13:46:32.

I have verified the list below ,
has NO discrepancies with the DETECTOR SETTINGS TABLE: yﬁé/
Comments:

Model 2350 Serial # = 126197.

User I.D. = BSK0490.

High Voltage = 1850 volts.
Threshold = 100.

Window = 1000, 0ff.

Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Base = min.

Readout Range Multiplier = auto.

Detector Dead Time = 2.240000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-37C1l4.

Detector Serial # = 093963.

Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X

Operating Battery Voltage = 5.1 volts.



DET4

Model 2350 Serial #126197

Set

High Voltage: 1850

SR*

Set Window:

Set Scaler Count Time: 60

Set Dead Time:

Set

*W1000$SWOFFSP
1000, OFF

Readout Tlme Base = min

OOOOE 053G*
2 2400 E-05

000000E+00$0*

Set Callbratlon Constant .000000E+00

Set

Set

*M43-37C1 c14

Detector Model: 43 3

*N093963
Detector Ser 1a1 #: 093963

*J1. OOOOOOE+0

Set Ratemeter Alarm: 000000E+09

Set Scaler Alarm 1000000

Set Dose Alarm: OOOOOOE+O9

SAVE PARAﬁ%TERS AS D4

Generated: 12/31/2002 13:51:

Set T

0 *
resho %? 100

*O400$OOFF

Set Overload: 400,

Set Readout Unlts = counts

Set Rea

dout Range Multiplier

06.

= auto



@Duratek'“

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
- CUSTOMER INFORMATION : ~o0 o - DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37A
Contact Name: Thomas F. Scott Serial Number: 093963
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
A T _ DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
Source Nuclide: Th™° Serial Number: 119738 | Activity: 18,600 dpm . Certification Date: 10/20/97
Parameter As Found As Left Precision Test CPM
Count 1 3578 3549 Count 1 (Heel) 3597
Count 2 3498 3637 Count 2 (Center) 3612
Count 3 3576 3540 Count 3 (Toe) 3535
Count 4 3542 3495  Average 35813
Count 5§ 3601 3570 Pass/FFail PASS
Count 6 3487 3602 High Vboltage 1350V
Average 3547 3565.5 |
Background (CPM) 6.2 5.5
Net Counts 3540.8 3560 Tolerance +10%
Efficiency 19.0% 19.1% £ e e e © ] Min: 3223.2 Max: 3939.4
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A Source #: N/A 19.3E-% 1.0
%' SCALER INFORMATION A oo e DETECTORINFORMATION ooy o o
Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
2350-1 126197 06/30/03 5.5 1350 4 mV
Detector Setup Report YESY NO Barcode Report YESV ~ NO Voltage Plateau YESV NO
£ : e e % COMMENTS . i e Ll
Special Remarks: 1 layer Mylar (0.4mg/cm” Caled in accordance with RP-INS-1-245
10 minute backround performed Eﬂ'lclency performed on contact Wlﬂl 5Ft. < ble ,
, Lo . STATEMENT OF CERTIFICATION '
We Certify that the detector hsted above was evalualed for proper operation prior to shipment and that it met all the Manufa aurels pubhshed opmttmg
specifications. We further certify that our Calibration Measurem:nts are traceable to the National Institute f Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).
Detector / .
Certified By: d//é/ Reviewed By: (/“74'\70 v /4// Date: 2 —5 /- 2L
[V 7 7
Certification Date: 12/31/02 : Certification Due: 06/30/03




43-37Cl4hv

BACKGROUND PLATEAU 43-37 #093963 5FT CABLE 12/30/02
900 1

950 0
1000 0
1050 0
1100 0
1150 3
1200 3
1250 2
1300 2
1350 4
1400 5
1450 3
1500 11
1550 40
1600 133
1650 213
1700 365
1750 6l2

1800 1007
1850 1196
1900 1231
1950 1292
ALPHA PLATEAU TH-230 #119738 18,600DPM

900 0
950 0
1000 0
1050 1
1100 523

1150 2960
1200 4129
1250 4252
1300 4549
1350 4468
1400 4471
1450 4492
1500 4719
BETA PLATEAU Cl14 #019708 26,640DPM

1400 7
1450 15
1500 28
1550 392

1600 1428
1650 2599
1700 3589
1750 4495
1800 4834
1850 5215
1900 5264

2000 5812 C\/,m@ %ﬂ

/2/13/’0’&

Page 1



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D5 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 13:46:51.

I have verified the list below ‘772i
has NO discrepancies with the DETECTOR SETTINGS TABLE:
Comments:

Model 2350 Serial # = 126197.

User I.D. = BSK0490.

High Voltage = 1350 volts.
Threshold = 100.

Window = 1000,0ff.

Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Base = min.

Readout Range Multiplier = auto.

Detector Dead Time = 1.930000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-37A.

Detector Serial # = 093963.

Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X

Operating Battery Voltage = 5.1 volts.



DETS Generated: 12/31/2002 13:51:40.

Model 2350 Serial #126197

, *H1350$M* *TlOO%?*
Set High Voltage: 1350 Set Thresho 100

. *W1000SWOFFSP* *O400$OOFF SC*
Set Window: 1000, OFF Set Overload: 400,

Set Scaler Count Time: 60 Set Readout Unlts = counts

ut

*SB1 _ , *SMO$
Set Reado Tlme Base = min Set Readout Range Multiplier = auto

5

_ 930000E-0
Set Dead Time: l 93000 05

OOOOOE+OO
Set Callbratlon Constant O 0E+00

M43—37A *
Set Detector Mode 43-37A

*N093963$6*
Set Detector Serial #: 093963

*J1. OOOOOOE+09 SV*

Set Ratemeter Alarm: .000000E+09

0000SH*
Set Scaler Alarm 1000000

*Pl 000000E+09
Set Dose Alarm OOOOOOE+O9

SAVE PARAJ%TERS AS D5
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@Duratek"

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

vunRalpn 1INO1 OoRY LLLO

CIARVAV P4

CALIBRATION
CERTIFICATE

___ CUSTOMERINFORMATION | TRUMENT
Customer Name: GTS Duratek - Instrument Services Fac:lity Manufacturer:  Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2350-1 | Serial Number: 129401
Contact Name: Thomas Scott Probe: N/A Serial Number: N/A
Customer Purchase Work Order Calibration Method:
Order Number: N/A Numbe 200201434 Electromc and Source ‘ _

CALIBRATION INFORMATION _
" Instrument Response
Instrument Range Cal'bnt‘i,:';uit"d"d Comments
(CPM) (CPM) Before After Calibrated in accordance with
Calibration Calibration | RP-INS-I-245 Rev 0
400K 400,000 403,048 403,048 Pulser: 120935 Cal Due: 03/18/03
40K 40,000 40,322 40,322 D-814: 2525 Cal Due: 02/18/03
4K 4,000 4,044 4,044 Psychron: 7480 " Cal Due: 05/17/03
400 400 407 407 EPPROM Version: 37122N21

600 600 609 609 Temp: 222°C
1,200 1,200 1,204 1,204 Pressure: 744 mmHg
1,800 1,800 1,798 1,798 Humidity: 34 %

Display-to-mV ratio:

Low End Threshold 4 £(3.6to 4.4) mVDC 4.10 4.10 Geotropism: SAT ACK/Scroll: SAT
Midpoint Threshold 20 % (18 to 22) mVDC 19.5 19.5 BAT>4.5: SAT Volume: SAT
High End Threshold 40 £ (36 to 4) mVDC 38.0 38.0 Count; SAT Audio Divide: SAT
Window Width 4+3.61t04.6) mVDC 4 4 Alarms: SAT Lamp: SAT
100 to 4 mV

STATEMENT OF CERTM’ *HATION

0verload Test SAT

We Caufythat lhe instrament listed above was calibrated and inspected prior to shipment and that it
We further certify that our Calibration Measurements are traceable to the National Institute
incurred during shipment or use of this indrument).

met all the Manufacmras publlshed operating speqﬁcntwns
of Standards and Technology. (We are not responsible for damage

Instrument

Calibrated By:

et 1y

Reﬁwﬁh:é@m@ Date /2 -35/-0 7T

Calibration Date: 12/30/02

Calibration Due: 06/30/03




& Duratek

DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Read gs where applicable
CTJSTOMER INFORMATI()N S ‘ DETECTOR INFORMAI'ION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68B
Contact Name: Thomas Scott Serial Number: 119337
Customer Purchase Order Work Order Evaluation Method:
N/A Number: 2002-01434 Source

Number:
o ' DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

1) Source Nuclide: cH Serial Number: 019708 | Activity (dpm) : 26,640 Certification Date: 11/20/96
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 4,209 4,287 Count 1(Heel) 4,184
Count 2 4,297 4,187 Count 2(Center) 4,234
Count 3 4,086 4,171 Count 3(Toe) 3,915
Average 4,197.3 4,215 Average 4,111
Background (cpm) 352.1 344.1 Pass/Fail PASS
Net Counts 3,845.2 3,870.9 Tolerance £10%
Efficiency 14.4% 14.5% T Min: 3,700 Max: 4,522
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A Source #: N/A 22.1E° 1.0
' SCALER INFORMATION ‘ v ’ % :DETECT OR INFORMATION
Model Serial Number Due Date Background (cpm) gpe__t_ll;g Threshold
— _ — Voltage —_—
2350-1 129401 06/30/03 344.1 1800 4 mV
Detector Setup Report YES Vv NO Barcode Report YES v NO Voltage Plateau YESv NO i

COM]V[ENTS o
"*Callbrated with 25Ft Cable**

Detector has one layer mylar at .4mg/cm’ Caled in accardance with RP-INS-1-245.

Dead Time set to manufacturer’s suggested setting

10 mmute background performed Efﬁclency determmed w/43-68 source jig

We Cextify that the detector listed above was evaluated for proper «)peratlon pnor to sh1pmmt and that it met all the Manufacturers published operatmg speclﬁcatlons We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred during
shipment or use of this detector).

Detector
Certified By: é%

Certification Date: 12/30/02

/ pate /2-3/°0%

Certification Due: 06/30/03

Reviewed By: \//éﬂ K7




43-68Cl4hv.txt

BACKGROUND PLATEAU 43-68 #119337 25FT CABLE 12/30/02

900 1
950 0
1000 0
1050 0
1100 0
1150 0
1200 1
1250 5
1300 3
1350 4
1400 1
1450 3
1500 4
1550 7
1600 34
1650 82
1700 136
1750 266
1800 306
1850 319
1900 402
ALPHA PLATEAU TH-230 #119738 18,600DPM
900 0
950 0
1000 0
1050 0
1100 8
1150 879

1200 2354
1250 3327
1300 3828
1350 3894
1400 3931
1450 4163
1500 4125
BETA PLATEAU C14 #019708 26, 640DPM
1400 39
1450 395
1500 1178
1550 2132
1600 2891
1650 3452
1700 3770
1750 3791
1800 3892
1850 4292

1900 4911 [;ZZ%wvtbg;::LQé¢Aé9/

1950 5958

/2-3/-02-

Page 1



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D1 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 14:08:08.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: ﬂ
Comments:

Model 2350 Serial # = 129401.

User I1.D. = DRK2986.

High Voltage = 1800 volts.
Threshold = 100.

Window = 1000,0f€f.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = 2.210000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-68B.
Detector Serial # = 119337.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.4 volts.



DET1 Generated: 12/31/2002 14:00:46.

Model 2350 Serial #129401

. *H18 0SM* *TlOO *
Set High Voltage: 1800 Set Threshol : 100
, *W1000$WOFF P *0400SO0FFSC
Set Window: Set Overload: 400,0FF
*F60S - *SUT7ST*
Set Scaler Count Time: 60 Set Readout Units = counts
*SB1S _
Set eadout Tlme Base = min Set Readout Range Multiplier = auto
. *G1,2.210000E-05$D*
Set Dead Time: 2.210000E-05
. . *SCL. 000000E+00S0*
Set Calibration Constant: 1.000000E+00
Set Detector Mode : 43 68B
N119337$ O*
Set Detector Serial #: 119337
*J1.000000E+Q9SV*
Set Ratemeter Alarm: 1.000000E+09

*K1000000SH*
Set Scaler Alarm: 1000000

0 000 0O 0

t Dose Alarm 1 000000E+09

R R

*SP1S7*
SAVE PARAMETERS AS D1
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DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be aocompamed by Cahbratlon Charts or Readings where apphcable
CUSTOMER INFORMATION r e » : i DETECTOR INFORMAI’ION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68A
Contact Name: Thomas Scott Serial Number: 119337
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
' ; ; - DETECTOR EFFICIENCY IRESPONSEIPRECISION Il‘IFORMATI()N :
1) Source Nuclide: Th®® | Serial Number: 119738 | Activity (dpm) : 18,600 , Certification Date: 10/20/97
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 4,085 4,096 Count 1(Heel) 3,800
Count 2 4,135 4,123 Count 2(Center) 4,109
Count 3 4,199 4,172 Count 3(Toe) 3,866
Average 4,139.7 4,130.3 Average 3,925
Background (cpm) 1.7 1.2 Pass/Fail PASS
Net Counts 4,138 4,129.1 e , Tolerance £10%
Efficiency 222% 2% | S Min: 3,532.5 | Max: 4,317.5
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source# N/A Source#: N/A 19.4E° 1.0
© SCALERINFORMATION [~  DETECTOR INFORMATION
Model Serial Number Due Date Background (cpm) Operating Threshold
— p— Voltage
2350-1 129401 06/30/03 1.2 1400 4 mV
Detector Setup Report YESY NO Barcode Report YESY ~ NO Voltage Plateau YESV NO
gl s  COMMENTS i Goh TR
Detector has one layer mylar window  * *Cahbrated w1th 25Ft. Cable** Calibrated in accordance with RP-INS-I1-245.
10 minute background Efﬁmency determmed w/43-68 source ji Dead 'll‘lme set to manufacturer s suggested setting
We Cemfy that the ddector listed above was evaluated for proper operation prior t§ shlpment and that it met all the Manufadurexs pubhshed operatmg
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).
Detector f
Certified By: W Reviewed By:%"i‘@ M pate: ,/2- 3/-02
/V
Certification Date: 12/30/02 Certification Due: 06/30/03




43-68Cl4hv.txt

BACKGROUND PLATEAU 43-68 #119337 25FT CABLE 12/30/02

900 1
950 0
1000 0
1050 0
1100 0
1150 0
1200 1
1250 5
1300 3
1350 4
1400 1
1450 3
1500 4
1550 7
1600 34
1650 82
© 1700 136
1750 266
1800 306
1850 319
1900 402
ALPHA PLATEAU TH-230 #119738 18,600DPM
900 0
950 0
1000 0
1050 0
1100 8
1150 879

1200 2354
1250 3327
1300 3828
1350 3894
1400 3931
1450 4163
1500 4125
BETA PLATEAU Cl4 #019708 26,640DPM
1400 39
1450 395
1500 1178
1550 2132
1600 2891
1650 3452
1700 3770
1750 3791
1800 3892
1850 4292

1900 4911 ' ;
1950 5958 <::;ik4vﬂa é;;i;;ﬁﬁ&(é//

12-35/-92

Page 1



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D2 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 14:08:27.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: ﬁi%£
Comments:

Model 2350 Serial # = 129401.

User I.D. = DRK2986.

High Voltage = 1400 volts.
Threshold = 100.

Window = 1000,0f¢f.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = 1.940000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-68A.
Detector Serial # = 119337.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.4 volts.



DET2 Generated: 12/31/2002 14:05:30.

Model 2350 Serial #129401

, *H1400SI* *T100SQ*
Set High Voltage: 1400 Set Threshold: 100
O$WOFF P* *O400$OOFF SC*
Set Window: Set Overload: 400
*SUTSI* |
Set Scaler Count Time: 60 Set Readout Units = counts
Set Readout Tlme Base = min Set Readout Range Multiplier = auto
. *S1,1.940000E-05$
Set Dead Time: 1.940000E-05
. . *SCl1. 000000E+00 SO*
Set Calibration Constant: .000000E+00
Set Detector Mode : 43 68A
*N11
t Detector Serlal #: 119337
*J1.000000E+098V*
Set Ratemeter Alarm: 1.000000E+09

*K1000000SH*
Set Scaler Alarm: 1000000

*P1.000000E+09$.*
Se

t Dose Alarm: 1.000000E+09

SAVE PARAM TERS AS D2
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@Duratek"

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

DURKALIED 1IN

o1 JdEKYILED

CALIBRATION
CERTIFICATE

This Certificate will be accompamed by Cahbrauon Chaxts or Readmis where apphcable

) CL STOMER lNFORMAT [ON . ‘ DETECTOR ]NFORMA TION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model:  44-2
Contact Name: Thomas Scott Serial Number: 088920
Customer Purchase Work Order . R
Order Number: N/A_ Number: 2002-01434 Evaluation Mcthod: ~ Source

"DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION =~~~

l) Source Nuclide: (Zs“7

Certification Date: N/A (Used for Plateau Only)

Serial Number: 019463 Activity: 5uCi
2) Source Nuclide: Cs'>” | Serial Number: 049711 Activity: Variable Certification Date: 03/27/02
Parameter Precision Test mR/Hr (Source #2)
Count 1 N/A Count 1. 201
Count 2 N/A Count 2 1.98
Count 3 NA Count 3 1.96
Average N/A Average 1.98
Background N/A Pass/Fail Pass
Net Counts NA Tolerance +10%
Efficiency N/A Min: 1.782 Max: 2.188
Low Sample Activity: High Sample Activity: " | Dead Time (DT) Calibration Constant (CC):
_Source #2: 20,687 __ Source #2: 78,734 4.922908E° 1.695410E" "
L ATTACHMENTS e " DETECTORDATA: DOSE RATE PROBES _ D
Detector Setup Report YES v/ NO Desired Exposure Tolerance +10% As Found As Left
Barcode Report YES v NO 0.400 0.360-0.440 405 420
Voltage Plateau: YES v NO 1 0.90-1.10 97 95
High Voltage: 850V 2 1.8-2.2 2.14 1.98
Calibrated with 5ft. Cabl¢ Caled in accordance with RP-INS-1-245.
_ STATEMENT OF CERTIFICATION

] damage incurred during shipment or use of this detector).

We thify that the dﬁedor isted nbove was evnluated for proper operation prior o shipment and that it met all the Manufadmels published opa'nting
specifications. We further cestify that our Calibration Measureraents arc traceable to the National Institute of Standards and Technology. (We are not respunsible for

Certified By:

Reviewed By: J/

Detector
VYV %

Certification Date: 12/30/02

Date: /-22-03F

Certification Due: 06/30/03

CARVAVEY



BACKGROUND PLATEAU 44-2 #088920 12/30/02 S5FT CABLE
500 7

550 29
600 158
650 412
700 681
750 692
800 706
900 720
950 688
1000 647
SOURCE PLATEAU Csl137 #019461 5uCi
500 21
550 1851
600 3773
650 5378
700 5836
750 6619
800 6618
850 6521
900 6587
950 6474

1000 6627

Clirs 6= L

/7 2-3/-8 &



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D3 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 14:08:45.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: j77%
Comments:

Model 2350 Serial # = 129401.

User I.D. = DRK2986.

High Voltage = 850 volts.
Threshold = 250.

Window = 1000,0ff.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 12 seconds.
Readout Units = R.

Readout Time Base = hr.

Readout Range Multiplier = auto.
Detector Dead Time = 4.922908E-05.
Detector Calibration Constant = 1.695410E+10.
Dete€ctor Model = 44-2.,
Detector Serial # = 088920.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.4 volts.



D

ET3

Generated: 12/31/2002 14:06:02.

Model 2350 Serial #129401

*H8508S W*
Set High Volta e: 850 Set Threshold:
. *W1000SWOFFSP* *O400$OOFF SC*
Set Window 1000, 0FF Set Overload: 400,0
*F12SE* | 43F*
Set Scaler Count Time: 12 ‘ Set Readout Units = R
Set Readout Tlme Base = hr Set Readout Range Multiplier = auto
. *SL4.922908E-055%*
Set Dead Time: 4.922908E-05
, . *8 95410E+10 SQ*
Set Calibration Constant .695410E+10
Set Detector odel 44-2
Set Detector Serlal #: 088920 i
*J1.000000E+0
Set Ratemeter Alarm: 1.000000E+O9

*K1000000SH*
Set Scaler Alarm: 1000000

Set Dose Alarm 1 000000E+O9

SAVE PARAM TERS AS D3
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CALIBRATION
CERTIFICATE
Duratek Instrument Services '
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Cahbratlon Charts or Rmdmgs where applicable
S CUSTOMER INFORMATION - . oo , . 'DETECTOR INFORMATION -
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37B -
Contact Name: Thomas F. Scott Serial Number: 093717
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 Source
GlEms ] DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
Source Nuclide: C** Serial Number: 019708 | Activity: 26,640dpm Certification Date: 11/20/96
Parameter As Found As Left Precision Test CPM
Count 1 4290 4407 Count 1 (Heel) i 4471
Count 2 4301 4455 Count 2 (Center) 4248
Count 3 4368 4266 Count 3 (Toe) 4321
Count 4 4326 4183 Average 4346.7
Count 5 4403 4323 . Pass/IFail PASS
Count 6 4372 4343 High Voltage 1850V
Average 43433 4329 -
Background (CPM) 1302 1209.7
Net Counts 3041.3 31193 Tolerance £10%
Efficiency 11.4% - 1L7% Min: 3912.1 Max: 4781.3
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source# N/A Source #: N/A 22.4E-% 1.0
. SCALERINFORMATION - = | ... DETECTOR INFORMATION :
»Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
2350-1 129401 06/30/03 1209.7 1850 , 4 mV
Detector Setup Report YESV NO Barcode Report YESV ~ NO Voltage Plateau YESV NO

Specnal Remarks 1 layer Mylar (0 4mg/cm Caled d in accordance with RP-INS-I-245
10 minute backround performed rformed on contact with SFt. cable

~* STATEMENT OF CERTIFICATIC

We Cemfy that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufa cturers publi operating
specifications. We further certify that our Calibration Measuremants are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).

Detector

Certified By: M Reviewed By: %/2‘0 f é’/ Date: , Z-3/-8 &

Certification Date: 12/31/02 Certification Due: 06/30/03
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BACKGROUND PLATEAU 43-37 #093717 5FT CABLE 12/30/02

900 0
950 0
1000 0
1050 0
1100 2
1150 1
1200 4
1250 2
1300 3
1350 4
1400 3
1450 5
1500 11
1550 22
1600 94
1650 206
1700 347
1750 552
1800 945
0 1203

1900 1457
1950 27406
ALPHA PLATEAU TH-230 #119738 18, 600DPM

900 0
950 0
1000 0
1050 0
1100 1
1150 892

1200 2793
1250 3377

1300 3648

1350 3760

1400 3724

1450 3855

1500 3975

BETA PLATEAU C14 #019708 26, 640DPM

1400 3832

1450 3860

1500 3850

1550 3863

1600 4152

1650 4670

1700 4990

1750 5319

1800 5798

1850 6087 (::i;;évez é;é:;;ikué/
1900 6412

1950 8648 / zvc‘)’/-ﬂ?_‘

Page 1



DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D4 in the Model 2350.
Today'’s date is 12/31/2002.
The current time of day is: 14:09:08.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: jzzz
Comments:

Model 2350 Serial # = 129401.

User 1.D. = DRK2986.

High Voltage = 1850 volts.
Threshold = 100.

Window = v 1000,0f¢f.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = 2.240000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-37C14.
Detector Serial # = 093717.
Ratemeter Alarm Setting = .

Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.4 volts.
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D4 in the Model 2350.
Today’'s date is 12/31/2002.
The current time of day is: 14:09:08.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: 72?%
Comments:

Model 2350 Serial # = 129401.

User I.D. = DRK2986.

High Voltage = 1850 volts.
Threshold = 100.

Window = 1000,0ff.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = 2.240000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-37C14.
Detector Serial # = 093717.
Ratemeter Alarm Setting = .

Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.4 volts.
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DET4

Model 2350 Serial #129401

Set ngh Voltage: 1850

0SWOFFSP*
, OFF

Set Window:

Set Scaler Count Time:

Set Readout Tlme Base

60

min

O 00 0

Set Dead Time: 2 240000E 05

O 0V 0 0 0 O

Set Callbratlon Constant 1 000000E4OO

Set Detector Model 43 37C14

A 0 O 0

Set Detector Serlal #: 093717

Set Ratemeter Alarm 1 000000E+09

Set Scaler Alarm 1000000

Set Dose Alarm 1 000000E+09

SAVE PARAM TERS AS D4

DUKATERK INd1T DEKVICES

gj0ue

Generated: 12/31/2002 14:06:52.

Set Thresholc?

I |||||I Ll
T 0 IlIIIlIIIIIIIIlIIIIIIIIHIIIIHII l

Set Overload: 400

Set Readout Unlts

counts

Set Readout Range Multlpller auto
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CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
, CUSTOMER INFORMATION : : © .0 DETECTORINFORMATION -
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37A
Contact Name: Thomas F. Scott Serial Number: 093717
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2002-01434 _ Source
ST DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
Source Nuclide: Th™’ Serial Number: 119738 | Activity: 18,600 dpm Certification Date: 10/20/97
Parameter As Found As Left Precision Test CPM
Count 1 3657 3,951 Count 1 (Heel) 3672
Count 2 3721 3,986 Count 2 (Center) 3753
Count 3 3766 3,869 Count 3 (Toe) 3876
Count 4 3812 3,947 Average 3767
Count 5 3705 3,953 Pass/Fail PASS
Count 6 3783 3,938 High Voltage 1350V
Average 3740.7 3940.7 '
Background (CPM) 7.3 5.5
Net Counts 3733.4 3935.2 Tolerance £10%
Efficiency 20.1% 21.2% P e g ek Min: 3,390.3 Max: 4,143.7
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Sour;e # N/A Source #: N/A 19.3E-% 1.0
SCALER INFORMATION * o5 o % DETECTOR INFORMATION : .
Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
2350-1 129401 06/30/03 5.5 1350 4 mV
Detector Setup Report YESY NO Barcode Report YESV ~ NO Voltage Plateau YESV NO
Specnal Remarks 1 layer Mylar (0 4mg/cm Caled in accordance with RP-INS-I-245

10 minute backround performed Efﬁclency performed on contact with SFt. cable

STATEMENT OF CERTIFI"‘ATION

We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute f Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).

Detector

Certified By: @% Reviewed By: (// Lo (T 7&% Date: /E2-S5/-92

Certification Date: 12/31/02 Certification Due: 06/30/03




BACKGROUND PLATEAU 43-37 #093717 5FT CABLE 12/30/02
900 0

950 0
1000 0
1050 0
1100 2
1150 1
1200 4
1250 2
1300 3
1350 4
1400 3
1450 5
1500 11
1550 22
1600 94
1650 206
1700 347
1750 552
1800 945

1850 1203

1900 1457

1950 27406

ALPHA PLATEAU TH-230 #119738 18, 600DPM

900 0
950 0
1000 0
1050 0
1100 1
1150 892

1200 2793
1250 3377
1300 3648
1350 3760
1400 3724
1450 3855
1500 3975
BETA PLATEAU Cl4 #019708 26, 640DPM
1400 3832
1450 3860
1500 3850
1550 3863
1600 4152
1650 4670
1700 4990
1750 5319

1800 5798 % ‘
1850 6087 57’3””" - >
1900 6412 . . .
1950 8648 rz- 3/-¢#&
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D5 in the Model 2350.
Today'’s date is 12/31/2002.
The current time of day is: 14:09:31.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: jz%f
Comments:

Model 2350 Serial # = 129401.

User I1.D. = DRK2986.

High Voltage = 1350 volts.
Threshold = ' 100.

Window = 1000,0f€f.
Overload Current = 0.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = 1.930000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-37A.
Detector Serial # = 093717.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.4 volt



DETS Generated: 12/31/2002 14:07:23.

Model 2350 Serial #129401

*H1350SM* *
Set High Voltag : 1350 Set Thresh 100
1000SWOFFSP *O400$ C*
Set dow : 1000, OFF Set Overload: 400 OFF
*F60SH* . *SU7SI*
Set Scaler Count Time: 60 Set Readout Units = counts
Set Readout Tlme Base = min Set Readout Range Multiplier = auto
*ST1. 95
Set Dead Time:
) SCl OOOOOOE+00 0*
Set Calibrati Constant: 1.000000E+OO
*M43-37AS *
Set Detector Model: 43-37A
*N09371783*
Set Detector Serlal #: 093717
000 O0E+09
Set Ratemeter lar .00000 E+O9

*K1000000SH*
Set Scaler Alarm: 1000000

Set Dose Alarm l 000000E+09

SAVE PARAM TERS AS D5
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D5 in the Model 2350.
Today’s date is 12/31/2002.
The current time of day is: 14:09:31.

I have verified the list below
has NO discrepancies with the DETECTOR SETTINGS TABLE: 722?

Comments:

Model 2350 Serial # = 129401.

User I.D. = DRK2986.

High Voltage = 1350 volts.
Threshold = ' 100.

Window = 1000, 0f€f.
Overload Current = 0.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.

Readout Range Multiplier = auto.
Detector Dead Time = ‘ 1.930000E-05.
Detector Calibration Constant = 1.000000E+00.
Detector Model = 43-37A.
Detector Serial # = 093717.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000,
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X

Operating Battery Voltage = 5.4 volt
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DETS

Model 2350 Serial #129401

350$M*
Set ngh Voltage 1350

*W100
Set Window:

Set Scaler Count Time: 60

O 0

Set Readout Tlme Base = min

Set Dead T1me

Set Detector Mode 4 -37A

Set Detector Serlal #: 093717

wwmmmmmmmmmmmm

DUKALEN IND1 DHEKVIUED CARVIVE)

Generated: 12/31/2002 14:07:23.

JUAR 00 A
Set Thres.holé2 100
OWMMMWWWWW

Set Overload 400

Set Readout Unlts = counts

AR A

Set Readout Range Multiplier = auto

MMWWWMMWWMWMWWWWMWWWWW

Set Callbratlon Constant 1 000000E+00

MWWWMMWWWMMMMWMWMWM

Set Ratemeter Alarm 1 00000 E+09

Set Scaler Alarm 1000000

Set Dose Alarm 1 000000E+09

*SP5SB*

SAVE P TERS AS D5
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@Duratek”

Duratek Instrument Services

628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings where applicable

CALIBRATION
CERTIFICATE

ot . Customer Information Instrument Information
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2929 Serial Number: 118419
Contact Name: Thomas F. Scott Probe: 43-10-1 | Serial Number: 121393
Customer Purchase Work Order Calibration Method:
Order Numbgr: . N/A : Number:2002-00633 Electronic And Soqrce '
T : ’ Instrument Calibration Information : .
M&TE ID Number Calibration Due Date Environmental Conditions
Thermometer 2551 09/12/02 Temperature (°C) 22.8
Barometer 2551 09/12/02 Pressure (mmHg) 743
Hygrometer 5546 06/12/02 Humidity (%) 46%_
Pulse Generator 101500 08/23/02
P TWiz2663 03/18/03 Calibrated in accordance with RP-INS-I-241.
Tsotope | SourceIDNumber | Original Activity (dpm) | Source Cert.Date | Decayed Activity (dpm)
Th* 099612 23,280 08/08/96 23,280
Tc” 119655 4,194 08/09/96 4,194
Pu™ 019442 13,613 06/01/92 13,613
i i Frequency Calibration , S i
Desired (cpm) Tolerances (cpm) Alph:chp:‘ l;‘ound Alplzcap?:)Left Beta(‘:;nl;‘)ound Bet?c‘:'.:. :.,eft
40 40 40 40 40 40
400 (392-408) 399 399 402 402
4,000 (3,920-4,080) 4,002 4,002 4,024 4,024
40,000 (39.2K-40.8K) 40,364 40,364 40,223 40,223
400,000 (392K-408K) 402,557 402,557 401,403 401,403
Background Determination = - Alpha AsFound Alpha As Left  BetaAsFound ~ .|  BetaAsLeft
Counts, C, 21 12 1,546 1,728
Time, T, (min) 20 20 20 20
Rate, R, (cpm) 1.05 0.6 713 86.4
o _Statement of Certification .~ =~

We Certlfy that the mstrument llsted above was mhbrated and inspected prior to shipment and that it met all the Manufacturers pubhshed operatmg
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not
responsible for damage incurred during shipment or use of this instrument).

Instrument I certify that the above information is correct
Calibrated By: M8 bl | Reviewed By: (/Zf%m Date: £ -30- (2.
Calibration Date: 05/29/02 Callbratlon Due:  05/29/03




CROSS TALK SHEET

Initials/Date: Instrument ID: 118419
" AsFound Alpha Threshold (mv) ' AsLeft Alpha Threshold (mv)
172 172
b *Alpha Source:”,  Cross Talk—Performed using Pu™ 019442 . ..
Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left
Source Count, C, 24,088 24,473 1,874 1,454
Time, T, (min) 5 5 5 5
Rate, R, (cpm) Raq = 4,817.6 Rsjq = 4,894.6 Rqig = 374.8 Rsig = 290.8
EFF (% c/d) (>25%) N/A N/A - N/A N/A
%Crosstalk [ato f§ Rsig — Rofg _ 290.8 - 86.4 ] 15%
(<10%) Ru(q - Rofq 4894.6— 0.6 '
" As Found Beta Low Threshold | ~ As Left Beta Low Threshold | ‘As Found Beta High Threshold | As Left Beta High Threshold
4.2mv 4.2mv 48mv 48mv
; - BetaSource:  Cross Talk-Performed using Tc” 119655 G
Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left
Source Count, C, 1 6 5,393 5,786
Time, T, (min) 5 5 5 5
Rate, R, (cpm) Refq = 0.2 Refq = 1.2 Reig = 1,078.6 Reig = 1,157.2
EFF (% c¢/d) (>10%) N/A N/A N/A N/A
%Crosstalk [Bto d __ Reid—Ruiq - _ 12-06 — 0.056%
(<1%) Rea - Ropa 1157.2 - 86.4
: : " High Voltage Power . R e
Desired Voltage - Tolerance " DVM As Found " DVM As Left 2929 Meter As Found | 2929 Meter As Left -
600 540 - 660 600 600 600 600
800 720 - 880 800 800 800 800
1,000 900 - 1,100 1,000 1,000 1,000 1,000
1,200 1,080 - 1,320 1,200 1,200 1,200 1,200
1,300 1,170 - 1,430 1,300 1,300 1,300 1,300
e e T As Found Vern Dial Reading As Left ' Vern Dial Reading
High Voltage =~ =
AR e 830v 33 800V 3.20
..~ Statement of Certification ~ . S B
d inspected prior to shipment and that it met all the Manufacturers published operating

We Certify that the instrument listed above was calibrated an
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not
responsible for damage incurred during shipment or use of this instrument).

Instrument I certify that the above information is cqrrect:
Calibrated By: ANMAce \:a.u.l-' Reviewed By%«a ’/7/. Date: .5 ~F L0 -0 2~
Calibration Date: 05/29/02 > Calibration Due:  05/29/03




EFFICIENCY SHEET

Initials/Date: Instrument ID: 118419
As Found Alpha Threshold (mv)
172
Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left
Source Count, C, 38,239 37,827 7,548 6,351
Time, T, (min) 5 5 5 5
Rate, R, (cpm) Rejq = 7,647.8 Rejq = 7,565.4 Reg = 1,509.6 Reg = 1,270.2
EFF (% c/d) (>25%) 32.8% 32.5% N/A N/A
%Crosstalk [ato f Reig — Retn N/A
(< 10%) = = N/A
Rafd - Refq N/A
* As Found Beta Low Threshold | ~As Left Beta Low Threshold = | As Found Beta High Threshold | As Left Beta High Threshold
4.2mv 4.2mv 48mv 48mv
B . ~ BetaSource: Efficiency determined using TC*#119655 =~ i
Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left
Source Count, C, 1 6 5,393 5,786
Time, T, (min) 5 5 5 5
Rate, R, (cpm) Req = 0.2 Rejq = 1.2 Reig = 1,078.6 Rejg = 1,157.2
EFF (% c/d) (>10%) N/A N/A 23.9% 25.5%
%Crosstalk [Bto d Riq-Req  NA _
< 1%) = = N/A
Rsia-Roig N/A
- Statement of Certification :

We Certify that the instrument listed above was calibrated

and inspected prior to shipment and that it met al

1the Manufacturers published operating

specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not
responsible for damage incurred during shipment or use of this instrument).

Instrument I certify that the above information is correct:
Calibrated By: M.JL.Q—& ol Reviewed By: /M/él% Date: & - _3 p2-22
Calibration Date: 05/29/02 b Calibration Due: 05/29/03




Initials/Date:

Instrument ID: 118419

_ acl:ground : AlphaSonrce : BetaSonrce :
Beta Alpha Beta Alpha Beta ato B Btoa
15 3,125 584 0 159 18.2% 0%
1 30 4,242 472 1 497 10.4% 0%
1 44 4,760 479 1 744 9.14% 0%
750 0 86 4,700 358 1 1,167 5.8% 0.09%
800 1 86 4,963 309 1 1,146 4.5% 0.09%
850 4 106 5,026 710 2 1,027 12.0% -0.22%
900
950
1000
1050
1100
1150
1200
1250
1300
- Statement of Certification

responsible for damage incurred during shipment or use of this instrument).

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating '

specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not

Instrument I certify that the above information is correct:

Calibrated By: M—':—\LO_ i a.u.l.'. Reviewed ByW

Date: |

20Dz

Calibration Date: 05/29/02

Calibration Due: 05/29/03




Chi-Square Test GTS Duratek

MODEL 2929 Serial #118419 Th-230 Source # 119737 18,720dpm
Background Counts = 0.6 CPM
Count Number (N) Source Count (x) x-Mean (x-Mean)?
1 5442 -133.7 17875.69
2 5622 46.3 2143.69
3 5522 -53.7 2883.69
4 5665 89.3 7974.49
5 5426 -149.7 22410.09
6 5578 2.3 5.29
7 5620 443 1962.49
8 5645 69.3 4802.49
9 5576 0.3 0.09
10 5651 75.3 5670.09
11 5567 -8.7 75.69
12 5617 413 1705.69
13 5523 -52.7 2777.29
14 5585 9.3 86.49
15 5492 -83.7 7005.69
16 5602 26.3 691.69
17 5538 -37.7 1421.29
18 5609 333 1108.89
19 5547 -28.7 823.69
20 5687 111.3 12387.69
= 111514 (x-Mean)?* = 93812.20
Mean = 5575.70 Chiz= 16.83
o= 7027 20= 140.5345
Reduce Chi Square= 0.885536 30= 210.80

Reduced Chi Pass/Fail=|PASS

Performed By/Date Mo ol [ 8/13/s2

Reviewed By/Date % %4/ | L-/3-02_
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@Duratek"

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaber Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
T "CUSTOMER INFORMATION INSTRUMENT INFORMATION SN
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 177 Serial Number: 44687
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 163410
Customer Purchase ;V;:;l;g'rder Calibration Method:
Order Number: N/A 2002-00842 Electronic and Source
INSTRUMENT CALIBRATION INFORMATION
Instrument
Instrument Calibration Standard Response Comments
Range Value Before After Calibrated in accordance with
Calibration Calibration RP-INS-I-235
X1 100 100 100 Pulser: 112860 Cal Due: 12/05/02
X1 250 260 260 D-814: 2551 Cal Due: 09/12/02
X1 400 390 390 Psychron: 7480 | Cal Due: 05/17/03
X10 1,000 1,000 1,000
X10 2,500 2,600 2,600
X10 4,000 4,100 4,100 Temp: 24.2°C
X100 10,000 10,000 10,000 Pressure: 746mmHg
X100 25,000 26,000 26,000 Humidity: 49%
X 100 40,000 41,000 41,000 | Background: 40cpm
X 1000 100,000 100,000 100,000 Threshold: 35mV
X 1000 250,000 260,000 260,000 HYV (As found = 906V) (As left =906V)
X 1000 400,000 410,000 410,000 BAT: SAT Volume: SAT
Efficiency Information Audio: SAT Geotropism: SAT
X 1EFF Tc-99#119720 2,562dpm 12.4% F/S Resp: SAT | Alarm: SAT
X 10 EFF Tc-99#119718 20,520dpm 11.7% HYV Test: SAT
X 100 EFF Tc-99#099606 177,000dpm 10.7% Limited Use: X1K scale for information
AVG EFF N/A N/A 11.6% only. Use with 44-9 probe.
STATEMENT OF CERTIFICATION
We Certify that the instrument listed above was calibrated and inspected prior to shipment. and that it met all the Manufacturers published operating speclﬁumons

We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage

incurred during shipment or use of this instrument).

Instrument
Calibrated By: % Reviewed By: ‘\/é,,w @Lﬂ Date: 7 /27-07_
Calibration Date: 07/17/02 Calibration Due: 01/17/03




@Duratek~

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompamed by Cahbratxon Chaxts or Readmgs where applicable
. CUSTOMER INFORMATION INSTRUMENT INF ORl‘/IATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 177 Serial Number: 44687
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 118906
Customer Purchase Work Order Calibration Method:
Order Number: N/A Number: 2002-01440 Electromc and Source
| ' i - INSTRUMENT CALIBRATION INFORMATION i
Instrument
Instrument Calibration Standard Response Comments
Range Value Before After Calibrated in accordance with
Calibration Calibration RP-INS-I-235 Rev. 2
X1 100 100 100 Pulser: 120935 Cal Due: 03/18/03
X1 250 250 250 i DVM: 6565015 Cal Due: 09/30/03
X1 400 400 400 D-814: 2525 Cal Due: 02/18/03
X10 1,000 1,000 1,000 Psychron: 7480 Cal Due: 05/17/03
X10 2,500 2,500 2,500
X10 4,000 4,000 4,000 Temp: 25.2°C
X100 10,000 10,000 10,000 Pressure: 737TmmHg
X100 25,000 25,000 25,000 Humidity: 41%
X100 40,000 40,000 40,000 Background: 50cpm
X 1000 100,000 100,000 100,000 Threshold: 34mV
X 1000 250,000 250,000 250,000 HYV (As found = 905V) (As left =905V)
X 1000 400,000 395,000 395,000 BAT: SAT Volume: SAT
' c 'Efﬁcienéy Information = | Audio: SAT Geotropism: SAT
X 1EFF Tc-99#119720 2,562dpm 12.0% F/S Resp: SAT | Alarm: SAT
X 10 EFF Tc-99#119718 20,520dpm 10.7% HYV Test: SAT
X 100 EFF Tc-994099606 177,000dpm 13.6% Limited Use: X1K scale for information
AVG EFF N/A N/A 12.1% only. Use with 44-9 probe.

i SERL STATEMENT OF CERI'IFICATION
We Cemfy that the instrument hsted above was mhbrated and inspected prior to shipment. and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
incurred during shipment or use of this instrument).

Instrument
Calibrated By: M Reviewed By% {)M Date: /-2-0 2
Calibration Date: 01/02/03 Calibration Due: 07/02/03
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
Sy a7 ben / fop Jor)-02
¢ "
— Le— 10-02-92
B B v Low (0-03-02-
" _ (« % Lo 0-0¢-0 >—
- ) el o 10-0F-02
" ‘“ — = 168-C 2
" " v Lo 10-09-02
Lo s v ol (& Ao 01—
[T 11 l/ M /0‘//:02
! h v M fo-t2-02_ |
" t v Lon— [orig-0—
) v _ 10-15-62
I “ - o fo-/¢-02
’n I & rez Jo-17-07
] n v AeK 1018 02
h " v’ AR 10-2)-@
i " v Jex 102202
: - ) . er— lo-23o 2
“ 3 v YA S04
" " v WYL 10-25-0 -
" " / Aey Jo-28-R
" . v ton [0-29-02
) ‘ < g 3062
/
Reviewed by Date

REDS\PROCMNST\104 0 1 of |



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)

Instrument Instrument ID Pass Fail Performed by Date
L-(77 His) v M Jo-31-02

[

Reviewed by Date

REDS\PROCANST\ 104 0 1 of 1
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass | Fail 1 Performed by Date
L-17} Y4587 v 2 /) AR
" h v e— [(-{-09—
a " v 4 1502
" /! v A k502
" “ v Yer— (-0F-02—
" " e MK (& e
« ! v Lom lil-g 2
i " v Len— N-12-0 -
3 - " v 1o l-t3-024
a ' v _ ton - (40 2
(c ‘! v e \5- O 21—
B ¢ v le— H-1§-05—
o t v Ler- (A9-0
3 . v (on— -Ro 02
. a v [esn 1-21-02
X " v Je— [/-22-0 2
. " v (— 1-9503—
" " N MK 2602
/
Reviewed by Date

REDS'PROCMNST MM @

[ of 1



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
L=17 ez / Vs J22-02
" " v L0 12-030 32—
" ) v Lo [A-0¢-05—
" B — L or— [A-0S ¢
) " v Jor— (46002
" ) v o (30505~
" l v’ (O JA 40 -t >—
1" " v 2N A1/~
! - v for— 124 30 =
" 3 v e (A43-0 =
M t v U JA-1¢-0 2]
« v v Y0n— [2-{ 70 >—
" " v ene j2-l502
te * v 10— i /v -[9-8 3—
. " “ AR/ 2-20-02
Reviewed by Date

REDS\PROC\INST {04 @

l of 1
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass |- Fail Performed by Date
L1777 446872 v Ao £ -F 23
i . v ex 4-7-02
11 L] ,/ W l}’ 8.03
" " ‘/ m #'o—?
n o - Aex 6/-/07)3
" / St S-1-03
! * v Y4 9/9-R
: i v A 445-23
) " v ARx Y-lh-o3
! __” s fer 4-4/9-33
N = v s | A3
/
Reviewed by Date

REDS PROCTINST MM 9 1 Of 1




@Duratek“

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Ca11brat10n Charts or Readmgs where applicable
CUSTOMER INFORMATION - INSTRUMENT INFORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 177 Serial Number: 94756
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 118906
Customer Purchase Work Order Calibration Method:
Order Number: N/A Number: 2002-01440 Electronic and Source
INSTRUMENT CALIBRATION INFORMATION ' '
Instrument Comments
Instrument Calibration Standard Response
Range Value Before After Calibrated in accordance with
Calibration Calibration RP-INS-I-235 Reyv. 2
X1 100 100 100 Pulser: 120935 Cal Due: 03/18/03
X1 250 250 250 DVM: 6565015 Cal Due: 09/30/03
X1 400 400 400 - | D-814: 2525 Cal Due: 02/18/03
X10 1,000 1,000 1,000 Psychron: 7480 Cal Due: 05/17/03
X10 2,500 2,500 2,500
X10 4,000 4,000 4,000 Temp: 25.2°C
X100 10,000 10,000 10,000 Pressure: 737mmHg
X 100 25,000 25,000 25,000 Humidity: 41%
X100 40,000 40,000 40,000 Background: S50cpm
X 1000 100,000 100,000 100,000 Threshold: 35mV
X 1000 250,000 250,000 250,000 HYV (As found = 907V) (As left =907V)
X 1000 400,000 395,000 395,000 BAT: SAT Volume: SAT
 Efficiency Information - gt Audio: SAT Geotropism: SAT
X 1 EFF Tc-99#119720 2,562dpm 11.7% F/SResp: SAT | Alarm: SAT
X 10 EFF Tc-99#119718 20,520dpm 10.5% HYV Test: SAT
X 100 EFF Tc-99#099606 177,000dpm 13.6% Limited Use: X1K scale for information
AVG EFF N/A N/A 11.9% only. Use with 44-9 probe.
~ B i STATEMENT OF CERTIFICATION
We Cemfy that the instrument listed above was whbrated and inspected prior to shipment and that it met all the Manufadurers pubhshed operatmg specnﬁcatlons
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
incurred during shipment or use of this instrument).
Instrument
Calibrated By: M Reviewed By: Date:
Calibration Date: 01/02/03 Calibration Due: 07/02/03




01/03/03 FRI 1i:05 FAX 8653768331 DURATEK INST SERVICES

&3 Duratek
~ CALIBRATION
CERTIFICATE
628 Gallaher Road -
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings where licable

L cusromnimmmno'u P " INSTRUMENT INFORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 177 | Serial Number: 94756
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 118906
Customer Purchase Work Order Calibration Method:
Order Number: N/A Number: 2002-01440 Electronic and Source
B INSTRUMENT CALIBRATION INFORMATION .
Instrument Comments
Instrument Calibration Standard ; Response
Range Value Before After Calibrated in accordance with
: Calibration Calibration RP-INS-1-235 Rev. 2
X1 100 100 100 Pulser: 120935 Cal Due: 03/18/03
X1 250 250 250 DVM: 6565015 Cal Due: 09/30/03
X1 400 400 : 400 D-814: 2525 Cal Due: 02/18/03
X10 i 1,000 1,000 1,000 Psychron: 7480 | Cal Due: 05/17/03
X10 2,500 2,500 2,500
X10 4,000 4,000 Temp: 25.2°C
X100 10,000 10,000 Pressure:  737mmHg
X100 25,000 25,000 Humidity: 41% -
X 100 40,000 40,000 Backgmund: $0cpm
X 1000 100,000 100,000 Threshold:  35mV ;
- X 1000 250,000 250,000 HYV (As found = 907V) (As left = 907V)
X 1000 395,000 395,000 BAT: SAT Volume: SAT
‘Effidency Information T ] Audie: SAT Geotropism: SAT
‘X 1EFF Tc-99#119720 2,562dpm 11.7% F/SResp: SAT | Alarm: SAT
X 10 EFF Tc-994119718 20,520dpm 10.5% HYV Test: SAT
X 100 EFF Tc-99#099606 177,000dpm 13.6% Limited Use: X1K scale for information
- AVG EFF NA N/A 11.9% only. Use with 44-9 probe.

"STATEMENT OF CERTIFICATION -
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Inatitute of Standards and Technology. (We are not responsible for damage

 incurred during shipment or use of this instrument). B

—

g 002

Instrument . - ' /“
Calibrated By: M Reviewed By: 44..4, v /M pate: /~ Z-95

Calibration Date: 01/02/03 Calibration Due:  07/02/03




€2 Duratek-

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
A 27 CUSTOMER INFORMATION ot .. INSTRUMENT INFORMATION =
Cnstomer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 177 Serial Number: 94756
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 103264
Customer Purchase m);l;grder Calibration Method:
Order Number: NA 2002 _009'70 Electronic and Source
' INSTRUMENT CALIBRATION INFORMATION
Ins ent Comments
Instrument Calibration Standard Response
Range Value Before After Calibrated in accordance with
Calibration Calibration RP-INS-I-235
X1 100 100 100 Pulser: 101500 Cal Due: 08/23/02
X1 250 250 250 DVM: TW12663 | Cal Due: 03/18/03
X1 400 400 400 D-814: 2551 Cal Due: 09/12/02
X10 1,000 1,050 1,000 Psychron: 7480 Cal Due: 05/17/03
X10 2,500 2,700 2,500
X10 4,000 4,300 4,000 Temp: 21.7°C
X 100 10,000 10,000 10,000 Pressure: 746mmHg
X100 25,000 25,000 25,000 Humidity: 52%
X100 40,000 40,000 40,000 Background: 40cpm
X 1000 100,000 100,000 100,000 Threshold: 35mV
X 1000 250,000 250,000 250,000 HYV (As found = 904V) (As left = 904V)
X 10600 400,000 395,000 395,000 BAT: SAT Volume: SAT
Efficiency Information -~ Audio: SAT Geotropism: SAT
X 1EFF Tc-99#119720 2,562dpm 10.5% F/S Resp: SAT | Alarm: SAT
X 10 EFF Tc-99#119718 20,520dpm 11.0% HYV Test: SAT
X 100 EFF Tc-99#099606 177,000dpm 12.4% Limited Use: X1K scale for information
AVG EFF N/A N/A 11.3% only. Use with 44-9 probe.
STATEMENT OF CERTIFICATION
We Certify that the instrument listed above was calibrated and inspected prior to shipment. and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
incurred during shipment or use of this instrument).
Instrument 1 certify that the above information is correct:
Calibrated By: ML\(_D:P@,__,__\_; Reviewed By%W Date: S°-/2 02
Calibration Date: 08/12/02 Calibration Due: 02/12/03
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CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
\7T 4756 i REL 82302 |
L-177 G475 ~ oo g4 747
/177 7L75C i oL 921 82
d i | A5k 82902
/. y // % (/ DA /551’-’-——
a v Pl p G707
« d ] 45k s
a | BsL [ vd
g ‘ BsL 9-4-02
z . e A FF IR
- ~T A I Y R
I “ v St Yo
1 I | y s 2755
I 1 fot 74702
i a - A P/ D3
i % Sk 94703 |
! v LCn— 09-(F-02-
" / Lor— 09-/9-02
" " e Len— 09-20-02.
! " v s 03 Z o2l
" . — 70— 09-23-02
3 ) v’ Ut 09-24-02
. M v YOr— 09-2502)
Reviewed by Date —

REDS\PROC\INST\104.0

lof 1



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION ¢
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)

Instrument Instrument ID Pass Fail Performed by Date
137 AL756 v Meves P20z
it it J ;
' 1273 4-27v2
I ™ .
v ten 09-30-02

N

Reviewed by

Date

REDSIPROC\INST\[(M4 @

[ of |




CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
L1 2956 v @ 107-02
) " d Uen— [0-02-02
) " v ten— (0-03-02
. ! v {Orn— (0-0¢-03-
: ! v Von— [0-0F-02
i e e Tk 1O-0-62
2 " v Ler~ Jo-09-0T
L S v w2l [o-(0-b &
i - v M ro-1l-02__
" " A _w Jo-ize
" ) v  Un [8-i4-02
k " v Loy [o-/5-03 |
" . v Ten— (076-02—
" " v . rex 10717 02
q " v’ e 10-18-02
0" ” v K 102102
i ' v M 0222
3 " v Lon (02302
Z " v g5 J7ED 2
" ) v 1o [0-25-02
I h v Aex 10-28~ 02
’ N o e [0-29-92
(" " v Pl i63v0<c
Reviewed by Date

REDS\PROC\INST\104.0
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
L-177 24756 ya Ahies - 10- 362
/
Reviewed by Date

REDS'PROC\NST\I04 0 1 of 1




CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION ‘ REVISION 6
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
Lo177 9156 v R VVr
. " v (e il-0%-02—
f " i 4l [[-502
i /" v Jex W-6-02
i " / per 1-7-02
" . e b [-&-02
/
Reviewed by Date

REDS\PROCMNSTMIOS @

l of 1



CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
~ (example)
Instrument Instrument ID Pass Fail Performed by | Date 1
M-1F3 q435¢ v o 9l-0§-03
/0 iy | B ) 7203
’ ) v / Y JHP
" L L i1 /AT-03
" g v’ 2 P E
" ) v o Q1503
) ) v 10— Ao 3
i '’ v o /4783
" ~ " v 2 Q/-2303
" " v [ 0-2/-03
3 : v Y0 0l-2203
" ; / Eon 012303
A ! r - /34
A oy v o /A2
2 \ v O~ 0i-2y-d3
) v v Yo 01-25-03
" ) v tn— dl-3a-03 |
: " | for— 0/-3/-03
n / / ” ﬁgﬂ A-7-03
/i ' l o AF03
i a 7 Bl lg7-27
" 2 a_ S5 3-6-45
- & v pila A 743
/
Reviewed by Date

lof 1
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CALIBRATION AND TEST REQUIREMENTS FOR
RADIATION PROTECTION INSTRUMENTATION

REDS-INST-104
REVISION @

ATTACHMENT 6.3
RESPONSE TEST FORM
(example)

II Instrument [ Instrument ID Pass | Fail T Performed by Date
Ha77 gerie | | s |33
I a el Lo |\ Gue>
L 2 2l > oE
L / r A J7d5
- /! e S5 s
2 “ 22 3 4>
& il v Lk Ad7-03
. i - st FA00 3
3 - — - AAf15
3 /| a _ B AP
X { a S5t AAIA3
/) ! e e 943
y g v~ ( sy AT
/ i e gy 9.4 KVDD
Reviewed by Date

REDS\PROCUINST (M @

| of |




CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 90
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
H-172 9425¢ o per 3200
" - v A 3-4-02
1 1
1 4 l/ » ﬁ, 3-5o3
? ’ v Aot S423
= 7-743
n
n v A 3-/0-03
" " v/ At 303
i h ,/ AU 3-12-03
on
i v/ p e ez
n A / m 3_/4' o3
H . v oL 3-12-03
N “ P Aex 3K03
" " / ™ 2/903
" s v . v 3203
] h / bo 3203
" t / ﬂ 3 '29'23
I " l/ M 3-28-03
" ! v A 3%-03
n " t/ Ao 3290y
" - v Aer 3-28-02
" " v~ Aok 33104
Reviewed by Date

REDS'PROC\INSTMI (M O

lof 1




CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M-127 1478¢ v, | Mk 4-1- 03
z Z | s £403
/ ” v L. r-ip3
' " - S | FF03
& " / pec 4-9-03
" " /L poc 4 -3
T fl v hoe ¥-9-03
" " hd Ao 41003
" " c/ A 4-)-03
! t v MK 4103
) " / Yy 503
" " v K 903
" " v A ez
M n / X lex 418-03
] n / B _fer 4903
2 : v S\ Faes
N I v P 9-22.03
! o I RR 4-23-¢3
/
Reviewed by Date

ALEDS PROCTINST 1M 9

l of 1




@Duratek"

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION - : : . INSTRUMENT INFORMATION

Customer Name: Duratek Instrument Services

Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 177 Serial Number: 91439
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 5723
Customer Purchase ;Vut::l:)grder Calibration Method:

Order Number: N/A 2002-005;70 Electronic and Source

INSTRUMENT CALIBRATION INFORMATION

Instrument Comments
Instrument Calibration Standard Response
Range Value Before After Calibrated in accordance with
Calibration Calibration RP-INS-1-235
X1 100 100 100 Pulser: 101500 Cal Due: 08/23/02
X1 250 250 250 DVM: TW12663 | Cal Due: 03/18/03
X1 400 400 400 D-814: 2551 Cal Due: 09/12/02
X10 1,000 1,050 1,000 Psychron: 7480 Cal Due: 05/17/03
X10 2,500 2,700 2,500
X 10 4,000 4,300 4,000 Temp: 21.7°C
X100 10,000 10,000 10,000 Pressure: 746mmHg
X100 25,000 25,000 25,000 Humidity: 52%
X 100 40,000 40,000 40,000 Background: 60cpm
X 1000 100,000 100,000 100,000 Threshold: 34mV
X 1000 250,000 250,000 250,000 HYV (As found = 905V) (As left =905V)
X 1000 400,000 390,000 390,000 BAT: SAT Volume: SAT
Efficiency Information Audio: SAT Geotropism: SAT
X 1 EFF Tc-99#119720 2,562dpm 10.5% F/S Resp: SAT | Alarm: SAT
X 10 EFF Tc-99#119718 20,520dpm 10.9% HV Test: SAT
X 100 EFF Tc-99099606 177,000dpm 12.4% Limited Use: X1K scale for information
AVG EFF N/A N/A 11.3% only. Use with 44-9 probe.

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage

incurred during shipment or use of this instrument).

Instrument

Calibrated By:

NAL

1 certify that the above information is correct:

Reviewed By: .Q(/)'n{'o W

Date: §-/5=02.

Calibration Date: 08/12/02

Calibration Due:

02/12/03




CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass | Fail Performed by Date
(77 43 ‘/ | B B3P
4477 37 o a5t PR7H
L4727 7/437 — JeK £2087
" . L TSk § X707
] I v B 850 0.9
i Jt 1/ = 8’3(—0@
t ‘ / T 2702
L1929 9)435 v/ Mt g-4- 02
r - e L 7502
! / "~ d5e. 9402
“ “ - S5t 2702
{ ¢ v e F7p- 2 3
f’ ¢/ v Lot oy 0=
‘- " | Lol gapd?
K ‘- v 45t 74702
( e e %/C a7 o<
" — St 71702
a " v Ll 09-F-02|
. " v tor— 09-19-d5—
. b / 1Cr— 09-20-0 3
u T - . B 9?;27’;0& rlﬁ-&i—a“
. ' / Jen— 09-23 02
H 5 / Yt 09-2¢0T
Reviewed by Date iﬁ‘w

REDS\PROC\INST\104.9
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)

Instrument Instrument ID Pass Fail Performed by Date
[-(FF Q1439 v o - 09-25-02)
L7 41929 d Aesgis 92402
It I / Ml 42702
| 1 [
' : ‘ v’ Ten~ 09-36-02
/

\ .

Reviewed by

Date

REDS\PROCAINST\1(M4 0

| of 1



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
LI77 9143 v Mt Jo-/-0%
) ) v w., 10-02-¢2-
" ) v Lo 10-03-02
" ‘ u v Vs (0-04-go—
! B o te— (0-0%-02-
- ) o = A Lo-B 0
" " | U~ l0-09-02_
' e v B (6002
i v v ) d ol
" " N )48 [o7)/2-02
: ) v Lom (014-0 3
) ) v Lor (0-15-¢o
! " v’ Te— (0-16-03
5 " i . AMex Jo19-02
" " v Y 101802
" " v AKX 10-2)2
" " v i 22T
" ! v o j0-23-02
" ; - LS | oat43
) ) v Vo [0-9502
a i / Aex [rs-v2
* . v /L [6-29-a2
5 /- v P 6B00%
/
Reviewed by Date

REDS\PROC\INST\104 0 1 of 1



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)

Instrument Instrument ID Pass Fail Performed by Date
L7 91439 e : elp ) W03ro2

/

Reviewed by Date

REDS\PROC\INST\I(4 0 ' 1 of 1




CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID b Pass Fail 1 Performe; by Date
L7 9439 v vk VA
" . v fon— J[-0¢-05—
" " v o J-50.
i 1 / Aex JHi-o2
T " v (t— [l-0%-02~
2 ! v MK - & -2
) ! v Len [1(-0 50—
B ) v (e (1-12-03—
" - v Lon—~ [[-(3-g2—
" " v o ll-14-0 3
a X v ol [|-(5-0¥
" : v Yer— I(-1f-d—
! " v Yar [ l-1 9-02-
! " v (oo |1l-Ro-02]
H « v W 1(-R[-02 |
" : v [on— [1-RR-02 |
N . v o [-2S 03
! ! / Mg Ji-2b-02
/

Reviewed by

Date

REDS'\PROCUINST (M 0

| of |



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail [ Performed by Date
M-177 9439 / Ao j2-2-62
a A v r— /3-3-0 2
3 ) w g [A-0€-03
v " v £, — JA-05 02
" ) v Do [A-gs 0]
" ) - to— [A-0F05-
" ) - Lo [A-fo 22
) N v Yl [A-1l-02-
v -~ " v Lo [A-13-02
“ : v [ [3/3-02
" ) V" Yo (A6 g
" ) v Y.lt— [2A32-0
r : n/ M | i_z_;/é v
L e v Lon— 90
a " v | sex [2:2092
/
Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

_ RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date T
M 177 429 v jths j-s03
il M v’ \ém ,‘:lg_g 0l-0F-03
* " v Eon— 01-0&03
P , v A4St J-9.45
0 o=
: 7 g |
it I / } /)gé / //jd.i
! '’ v A [/F03
" ) v Lo o450
N - v Lo lofe-03
. - g% /705
a : v (L 0)-20 93
Y (" v Z’% 0L21-03 |
; " v [ lotz 203
' ) v o 0/-2303
) [ .
3 v e [ A703
_ ! “ - B T-43
" " v/ / ;&w« (]/—Z/J?é/ 5
it L \/ Yo — 67 [’ 200 3
) ) v Ur— 0/-3003
b ! \/ A4 ZO»—— 0 / '<g/‘<) 3
1 ! e 7 h
. 4 47203
, a . At 3-495
i ) v e A543
Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0

ATTACHMENT 6.3

RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M-I 91439 v X '- 2-4-03
. “ v e 2-7-03
" A ' M 2-)0-03
" : ’ ~ Lex 2-//-03
" a v Aok 2-12-0%
/
Reviewed by ’ Date
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@Duratek*

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompamed by Cahbxatlon Charts or Readmgs where applicable
CUSTOMER INFORMATION FE e S i INSTRUMENT INFORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 12 Serial Number: 162121
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 118906
Contract/Task Work Order Calibration Method:
Number: N/A Number: 2002-01440 Electromc and Source
SRR e  INSTRUMENT CALIBRATION INFORMATION G
. . Instrument Response - Comments
Instrument Range Callbrat‘l;;l;usetandard Before After Calibrated in accordance with RP-INS-1-223
Calibration Calibration | Rev. 1
X1 100 100 100 Pulser: 120935 Cal Due: 03/18/03
X1 250 250 250 D-814: 2525 Cal Due: 02/18/03
X1 400 400 400 Psychron: 7480 Cal Due: 06/12/03
X10 1,000 1,000 1,000
X10 2,500 2,500 2,500 Temperature: 25.2°C
X10 4,000 4,000 4,000 Pressure: 737mmHg
X100 10,000 10,000 10,000 Humidity: 41%
X 100 25,000 25,000 25,000
X100 40,000 40,000 40,000
X 1000 100,000 100,000 100,000 Audio: SAT Batt. Check: SAT
X 1000 250,000 250,000 250,000 Fast/Slow: SAT Reset: SAT
X 1000 400,000 400,000 400,000 HYV Pushbutton: SAT Overange: SAT
s };:;,EFFICIENCY DETERMINATION =~ .
EFF X1 Tc-99#119720 2,562dpm 11.7% Background: S0cpm  Threshold: 40mV
EFF X10 Tc-99#119718 20,520dpm 10.5%
EFF X100 Tc-99#099606 177,000dpm 13.5%
Limited Use: X1000 Scale for information only.
0,
Average N/A N/A 11.9% Use with 44-9.
High Voltage 9200V 901V 9201V
o : ' : ; _1 STATEMENT OF CERTIFICATION e
We Cemfy that the mst.mment hsted above was whbrated and inspected prior to shipment and that it met all the Manufacturers pubhshed operatmg specifications. We
fusther certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred
during shipment or use of this instrument).
Instrument
Calibrated By: %’ Reviewed By: %w W Date: /- Z-03
Calibration Date: 01/02/03 Calibration Due: 07/02/03
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CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M2 (62420 / A 742
(1 o o A5 7702
i 4 ~ , Lol 7 W-2IR
4 d gk /IR
L/ ‘/ v Sl D YD
} ‘« | 454 74722
P 2 d Aol e
& ‘< | gk G 77-83
. : v Lo 09-1f-0 -}
) N -~ _Ce— 09-9-05—
" ! v To— 09-21-02
N ” e BK_ 09-2-92
ve « e Ye— 09-2792
5 ) v to— 09-2¢-02
\ " v Lon— 0%-25-0
-1z 62121 e jog $2602
n " v A@? 9-27c=
" B v Ter— 09-30-02
P
T
_— A
—
/
/
Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION @

ATTACHMENT 6.3
RESPONSE TEST FORM
(example)

Instrument Instrument ID * Fail Performed by - Date

Aeé ' 107402

M-12 2)2]

"W

jd-02-0 >~

(1Y L1Y

10-03-0

1!
“ (0-04-0_

i . <

{00702
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(! ‘L

wk-07_

1 1% el

[06-09-02

o (2NN

LO-(- 0

" " Jorlro2

n n

1042-02
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1630-02

Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
m-iz b2/ 2 / )4 ,"6 - Jo~3i-02
/
Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass | T Performed by Date
M-f2 16212/ v A Va2
v H v e~ t- -0
" ! z/ ), 24 H-5202
d , " v pll W0z
" " < L (-0 F02—
Y " e Aer /-g-02
" ‘ v ten— il-y-ga—
! " v ten— (1-12-03—
. -~ v’ v~ U1 3-8
" : v ‘o~ H—(¥-02—
[ ‘ v L 5D |f
) " v b [-(f-do-
: ‘ v Lo (- 2-0 >
< a v len 1-Ro-02 |
3 H v Ter— [[-R(-0 2
" a “ (o— 11-22-02.
3 v v er— [1-33 o
! " v/ Aee [-26-02
/
Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument i Instrument ID P:s-:= Fail Performed by Date
222 227 L L /Y3
i " v | e /-0
R % v ok /1093
/! i - o 1503
" ! v Ao~ /443
" ; v yo— dl15-¢3 |
“ " v yo— &-16-03
' & - 7 (A T2
H ~ v ro— 4/-2043 |
. a l fe— 0/-2(-03
" . v/ Ve 0/-2243
i ' v Lor— A (2303
'\ X | Bk | -34—03
N a 1 By |\ 3703
v " v (o 0i-2803
" - / L5 (B7I3
" ! / Yo Ol-30-05
it ¥4 v ) W 0[’&/’0 3—
_ ” /» il 4F03
a . -y i JF03
" / v ok A503
iy /0 . s 2403
2 2 v s 7743
/
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CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

'RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
‘Instrument Instrument ID Pass | Fail Performed by Date

W72 MR ) S L7225
¥ '/ v s FHI3
/0 [ | v G 1703
A al A | s 7747

(c r e s )

& “ 2L 73

/) /" e o /745

¥ / o 2 P

% - . f 4 747

2 : - S5 A A4S
B /" o r 7 4545

¥ ¥ - A |4 H73

i / v s 3 .373

I 3 v s 245

/
Reviewed by Date
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CALIBRATION AND TEST REQUIRENIENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail . Performed by Date
M-42 2121 v [k 2303
n n s A 3-4-02
a /" v A Ao 3-S23
a ! vl A F423
/- ! “ e J 705
. ) v A 3023
! " v ARy 3-/1-03
" § / P Sizas
i " / 20 3323
h " v Ak 37983
" ! o P 31203
. ! v A 3-/8-03
h / v Aen 3-/4-03
i /" / R AH 3 m‘?
! " v Aex 3-2)-02
" " / Yy 3_2?'03'
i, i v MK 32502
" ! v A 3203
! I v A 3223
! . v Mon 32693
! I v MK 3-31-03
/
Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example) '
Instrument Instrument ID Pass Fail Performed by Date
M-12 /42/2) v L 4103
= - e Lot £ 03
i x ~ 1 S AL 3
/1 s ‘/ Bt FF0>
i di v el 4.9.0%
i 2 / MK §4.-9-03
) ! / Ao §-9-02
n " 4 A 4-1-a3
n " v MK oJ)-03
! " v ¢ §-12-03
“ " v M 4-1-0.2
! ! v Ao 4-)5-3
" " v MoK Y423
" " Vo M 4-19-03
: i v A A7
" " / - 4 449-0%
& ' 4 st £L3
! 3 t/ MK 4-22-03
! " / Aor §-23-c8
Reviewed by Date
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@Duratek“

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION .- INSTRUMENT INFORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 12 Serial Number: 117173
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 030461
Contract/Task Work Order Calibration Method:
Number: 106726.0010 Number: 2002-01050 Electronic and Source
SR : INSTRUMENT CALIBRATION INFORMATION
. . Instrument Response Comments
: Calibration Standard
Ins ent Range Value B‘efon? ‘?f“". Calibrated in accordance with RP-INS-1-223
Calibration Calibration
X1 100 100 100 Pulser: 92851 ‘Cal Due: 01/02/03
X1 250 250 250 ESV: ES-17442 Cal Due: 08/13/03
X1 400 420 420 D-812: 2551 Cal Due: 09/12/02
X10 1,000 1,000 1,000 Psychron: 7480 Cal Due: 05/17/03
X10 2,500 2,600 2,600
X10 4,000 4,100 4,100 Temperature: 22.0 °C
X100 10,000 10,000 10,000 Pressure: 745 mmHg
X 100 25,000 25,000 25,000 _ | Humidity: 44 %
X100 40,000 41,000 41,000
X 1000 100,000 100,000 100,000 Audio: SAT Batt. Check: SAT
X 1000 250,000 250,000 250,000 Fast/Slow: SAT Reset: SAT
X 1000 400,000 410,000 410,000 HYV Pushbutton: SAT  Overange: SAT
EFFICIENCY DETERMINATION
EFF X1 Te-99 #119720 2,562 dpm 10.9% Background: 40 cpm Threshold: 38 mV
EFF X10 Tc-99 #119718 20,520 dpm 125%
EFF X100 Tc-99 #099606 177,000 dpm 13.0% lem‘ed Use: X1000 Scale for information only.
Use with 44-9.
High Voltage 900V 900 V 900 V

STATEMENT OF CERTIFICATION

during shipment or use of this instrument).

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred

Instrument

Calibrated By@w @/

I certify that the above information is correct:

Reviewed By;/"-"f__—_ ;_,_7\/—..,._.-w-»—w-n——...‘»,, . Date: 7; (,/’_ (9"<

Calibration Date: 09/04/02

Calibration Due:  03/04/03




@Duratek”

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompamed by Calibration Charts or Readm& s where applicable
- CUSTOMER lNFORMATION : lNSTRUMENT INFORMATION

Customer Name: Duratek Instrument Services

Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 12 Serial Number: 117173
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 163412
Contract/Task Work Order Calibration Method:
Number: N/A Number: 2002-01348 Electronic and Source
s - INSTRUMENT CALIBRATION INFORMATION | ‘
. . Instrument Response - - Comments
Instrument Range Callbl‘ﬂt‘l,l:lluitandard B'efore. p{&fter. Calibrated in accordance with RP-INS-1-223
Calibration Calibration . =
X1 100 N/A! - 100~ Pulser: 120935 ‘Cal Due: 03/18/03 -
X1 250 N/A! 250 DVM: 6565015 Cal Due: 09/30/03
X1 400 N/A! 400 D-814: 2525 Cal Due: 02/18/03
X10 1,000 N/A? 1,000 Psychron: 7480 Cal Due: 05/17/03
X 10 2,500 N/A' 2,500
X10 4,000 N/A! 4,000 Temperature:  24.3°C
X 100 10,000 N/A? 10,000 Pressure: 746mmHg
X 100 25,000 N/A! 25,000 Humidity: 43%
X 100 40,000 N/A' 40,000
X 1000 100,000 N/A! 100,000 Audio: SAT Batt. Check: SAT
X 1000 250,000 N/A! 250,000 Fast/Slow: SAT Reset: SAT
X 1000 400,000 N/A! 400,000 HY Pushbutton: SAT Overange: SAT
" EFFICIENCY DETERMINATION =~ " | N/A' No As Founds—Meter Sticking
EFF X1 Tc-99%#119720 2,562dpm 13.3% Background: 60cpm Threshold: 35mV
EFF X10 Tc-99#119718 20,520dpm 11.6%
EFF X100 Tc-99#099606 177,000dpm 12.4% Limited Use: X1000 Scale for information only.
Average Efficiency N/A NA 12.4% | Usewithd4-9.
High Voltage 9200V 200V 9200V

_ STATEMENT OF CERTIFICATION

during shipment or use of this instrument).

We Certify that the instrument listed above was mhbrated and inspected prior to shipment and that it met all \‘.he Manufacturers pubhshed opctatmg specifications. We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred

Instrument
Calibrated By: M

Reviewed By: %@ W

Date:

[/-20-°9 2.

Calibration Date: 112002 27

Calibration Due: 05/20/03
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
/224 Y7/ 72 ~ AL 74 42
3 ‘o e~ sok 9903
¢ cr .y 7 P
e i A J7-6 X ||
A B _W o %
M 72 >N v 551 71702
I L " fon— 09+/¥-92
b u % | Lo 09-/-03-]
; i v Ler 05-20 02
- v R 0%-2t-0T
“ " v 7Cr— J9-23-02
H h v Lo 09-2¢-0 7
) 3 v Len~ 09-25-02
M-12 119723 v ' &e/”é 9202
/ n v 4/5,”4, 2702
" Y v /2N J9-36-02
e
/ /
Reviewed by Date

REDS\PROC\INST\104 .0
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CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION - REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M-12 123 v Aegg J0)02
" ' e te— (0-02-02—
" " v 16— (0-03-02-
: . v len~ 10-04-g2—
" “ v Tom— {0-0%-02]
(" ‘" el Bl 16-8-02
" H v 1e— j0-09-6Z
i et l/ ) [orio &%
! M v M joU- 02 _
n " s fex 101202
" B v Ler fo-ty-05-
) "’ v ter Jo-1s-03 |
" - v fe— [0--0 3
" " v a y).24 [o=1"7-02
h " N pex ip=/%-02
“ " v AR 102-02
I I v y-7d Wr2zez
" 5 v Lon— j0-23-02
‘ o v pia N oFFD3
) B v’ Y0 10-25-02_
" " v Aex Jo-2g 02
W " 7-/ —‘w_’, , _I:::-' o2,
" . v for (¢2202
/
Reviewed by Date -—

REDS\PROC\INST\104 .0
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION o
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
e U7 oS | Bk : \o3p-02

[

Reviewed by Date

REDS\PROCVINST\ 104 8 l of 1




CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Perfbnne_d by Date
H-1Z W73 v sy )2-2-02
" " v 2o~ 13-05-02—
3 ) v A fA-0 4.0 )]
B " v LOp— JA-0570 21—
i} " v L JA0¢ P2~
) N v Yo /34502
" " v forr 13100 —
) " v [ AN 3
) - " v to— JA1A-02
2 ; v _te— [A1/3-J2—
v ) v Lo e
N a v Yo— /(32>
& a v M 2482
3 ) v j7. (3450 >—
" " v pex 12-2072
/
Reviewed by Date

REDS\PROCNINST\1(M @
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CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION o
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail [ Performed by | Date
M-12 1123 d /p/@ 14-a3
2 B v Lon— 0l0+03
" " v Von— oloss3
i _ .t .l Y %% /-943
3 ; | s /A4 3
/' ’ L) pra /703
! / v #o- /1447
' ) v Lo bl-157¢3
) - v__ fer— ol-(¢-03 |
a & " a5 (7703
‘! ) v e d/-2003 |
) H v Le— Of-216 3
! . v fon— 0(-2203
it . v Yor 0[-2303
a ! S~ JAFA3
/! & A | e /4703
X " o Op 0i-284 3
N - v Zo— O1-2905.
v B v U Of-30¢3
‘ . | Yo 01-3(03
- / ‘/ A g-7-03
/! o /] 45 )-#03
0 ‘ v | s 3503
/
Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION ¢
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
T 1
Instrument Instrument ID Pass | Fail Performed by Date

M2 ©773 L \ze ZL03

X 2 -y Lo 2745

| & /- el L A5

|| ! '’ ap g 93

" . z el S 75
i - ~ - [/ F0Z
A 7 e | Ay PZE

/ - — b 44943

/i 1/ ” S A A4

I/ /’ v | ﬁj/é ﬂ? '/)7’7’/&

/) )’ < e J ASAT

/i /7 / ﬂ . /Z/ﬁj

- - '/ L A543

) 3 ) poL AP

/
Reviewed by . Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION o

ATTACHMENT 6.3
RESPONSE TEST FORM
(example) ’

Instrument Instrument ID Fail Performed by Date

M-z 1723 3-3-a3

“ " 3-4-03

4 H 3-S02

st /!

3443

RERR

" e

T703

Q
Y
R

a ! 30-03

. | " 3yr03

n n

32e3

! Y 34303

n h

37403

il 1

2~/703

W "

3-/§-03

n 1¢

3/9-23

! ! 22003

e L]

3-2)-c3

7l n
3-24-23

11} n
325-03

I "
32403

" n
32903

i -

32803

# h

SN ENN S NSNS NN RN E

X SE R ERPRRRRRRE R

3-3/-03

Reviewed by Date
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M-12 1 a MR 4-103
L P g o 2743
v ) v~ e =43
(\ /0 1 e St LT
! ! e JRK 4-4-02
i n e pek 4-&o3
: ! i pet 4-¢-23
" " v fee Yrra3
& " / Y 4102 _
: a v Ao 4-/2-03
i1 " J/ prs 4-14-03
) " v Jex 41603
B " v’ Aex Y4-03
! . / S - oK 4-19-03
‘ a v &L 23
" " v o $5-03
f ' 4 2 i
" / AeK 4-22-03
! " / Mo ¥-25-03
Reviewed by Date

REDS PROCTINST 1M 9

l of |




@Duratek“

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompamed by Cahbratmn Chans or Readings where apphcable
L , ‘_ CUSTOMER IN Fi ORMATION o lNSTRUMENT INFORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 12 Serial Number: 157641
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 118906
Contract/Task Work Order Calibration Method:
Number: N/A Number: 2002-01440 Electronlc and Source
n IN STRUMENT CALIBRATION INFORMATIO ' o
Instrument Range Calibration Standard BI:fitr?mm Res"X}’é‘? Calibrated in accorﬁﬁ.ﬂ?fﬁfi RP-INS-1223
Calibration Calibration | Rev. 1
X1 100 100 100 Pulser: 120935 Cal Due: 03/18/03
X1 250 250 250 D-814: 2525 Cal Due: 02/18/03
X1 400 400 400 Psychron: 7480 Cal Due: 06/12/03
X10 1,000 1,000 1,000
X10 2,500 2,500 2,500 Temperature: 25.2°C
X10 4,000 4,000 4,000 Pressure: 737mmHg
X100 10,000 10,000 10,000 Humidity: 41%
X 100 25,000 25,000 25,000
X100 40,000 40,000 40,000
X 1000 100,000 100,000 100,000 Audio: SAT Batt. Check: SAT
X 1000 250,000 250,000 250,000 Fast/Slow: SAT Reset: SAT
X 1000 400,000 400,000 400,000 HV Pushbutton: SAT  Overange: SAT
EFFX1 Tc-99#119720 2,562dpm 11.7% Background: 50cpm  Threshold: 40mV
EFF X10 Tc-99#119718 20,520dpm 11.5%
EFF X100 Tc-99#099606 177,000dpm 12.4%
Average N/A N/A 11.9% Il}lsl:lvt"?;ihlﬁg .X1000 Scale for information only.
High Voltage 9200V 903V 203V

We Cé:tify that the instrument listed above was calibrated and insbécted prior to shipment and that it met all the Manufacturers published operating specifications. We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred

during shipment or use of this instrument).

Instrument

Calibrated By:

Reviewed By%@ W Date:

-2-05

Calibration Date: 01/

%

Calibration Due: 07/02/03
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1

CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass | Fail Performed by Date
Mz | w7z/ L P P
& | 2L 770<
| l( e ? - I=2-
4 Zr ) A5L Pt/ 02
/ i e Gk §2.3-0
/( <! | , S5/ o/ 702
L ¢’ ~ 95/C— L 72
cl X o5/ P 7-0<
W . v’ (o~ 09Af-9 2
) “ Te— 0949-02—
* « v’ fo— 09-20-0C
) i v B¥ 09-2/-02
" 4 — 1e— 09-23-02
* ! v Lo 092862
3 a v ler~ 09-25 021
-1z 157641 v )24 92402
! " l/ A/@/?“ 92702
) " - To 05-30-02
//
/
, —
/ [hd
/
Reviewed by Date

REDS\PROC\INST\104 0

1 ofl



CALIBRATION AND TEST REQUIREMENTS FOR
RADIATION PROTECTION INSTRUMENTATION

REDS-INST-104

REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail ~ Performed by Date
Wz 1872691 v 4o Jori-02
L “ v Lo 10-02-0 >
" * v Ze— 10-03-0-
" . a v (o— 10-04-02—
" B " 10— 16-02-00—
Ll ! v ) >-§-oc
H ‘! ‘/ Lo~ lo-09-02
: ' v Y% Jo-fo-02
" " / pet Joi-02_
h " v A 10-12-02
W “ v ler— Jo-t4-a2—
i ) el /- 10-150 5
N . “ Te— [0-t¢-02—
/! a v R MoK 10-12-07
h h / AN Jo-! 822
" h iy Ao 105 <2
i (' " v Ak 2202
‘ ) v ten— 10-23-02
g ! v 2L Y 2 i
- . v 1em_ (0350
. " / pex. 102602
) : v Lon— lo-29-02
' " l/ = 10 D2
/
Reviewed by Date

REDS‘PROCVINSTM4 9

l of 1



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M2 IS7841 4 pet, '- 13002
/
Reviewed by Date

REDSIPROCAINSTM104 @ 1 of 1




CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrumet:t Instrument ID Pass | Fail Performed by Date
H-13 IS764/( v B NS Y2
i 5 v or— [1-0¢-03~
" " v M //-5~o2
7 ] / Y74 //—6‘1) P
i ) v tor e
" " v M i-8 -2
" “ v ten— (14)-03—
u " v Uern— ll-ta-02—
" - v o [I+43-63-
" t v _len— l-t4-0 3—
" C v~ B I 45-02~
! " v o (P-s—
t h v e J)49 02—
N H v Ter— 12002
T ql v 7 s []-21-O0 2
) i “ le— 2202
v a v’ o I[-25-00—
. " v Mok 1264

Reviewed by

Date

REDS'\PROCANST M O

l of |



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION ¢
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)

Instrument Instrument ID Pass Fail T Performed by Date "
H-12 [TT7LE] —1_ it 2725 |
X /v ] i I - 43
| ' y el et 53
ﬂ " “ | /e £ D3
“ 2 & L | e 2-703
/! ‘/ —1 | A J-/8-43
2 - A5/ AL/ D3
/] / . Y, LIS oA
ot - s 7 , /55/{_ - [ T3
B ; Rz oGk
B a o L g-K73
, 1 oz 21747
- ./ - LIA a( A7
/” 45 {-A/43
- 4 AAE4S
i i - L 34503
ot (I
L ~ ik 4743
| - 24002

Reviewed by

Date

REDS'PROCMNST M 1M @

lof 1



REDS-INST-104

CALIBRATION AND TEST REQUIREMENTS FOR
RADIATION PROTECTION INSTRUMENTATION REVISION ¢
ATTACBMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M-12 13944) v~ M 2-307
" " v V4 34-03
" ! v | V4 3502
" v Bot - 7403
1
(¢ v/ AH 3-7¢>
n
s v~ Mok 20-03
X}
- " / __ler 2-/1-03
' ':, / o 312-23
v A 3/3-63
" 3 v fer 3983
" “ v’ Aex 37703
" 7] / Aen 3603
! " v/ Aex 24903
" " v’ . A 3203
“ ! v Ao 3-2/-03
" n / Ao 2
: 23
a " l/ M 22503
" " v Aex 322403
It '
' v AOK 32%.03
" - v Aex 3-28-03
n A
v ARE 3-31-03
/
eviewed by Date

REDS PROCUNST MM I

lofl




CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION o
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M- 12 159441 v ke 4103
. Lo , )~ FZA43
a - — g 743
- - & - Lt advata)
s o v s o4-7-23
v " v et 4-& 03
" " v pr +9-03
I I , / pu YAfo-03
" " 7~ Aex Sires
“ " v/ > 4145
3 " v A 1523
N " v A1 ‘/~)£-03
“ ! v/ _ MK 44702
! i A ZAD7
! " v AeK 4 j9-03
! v o A Loyr
" “ v 2203
" . v/ 4-23-23
/
Reviewed by Date

REDS PROCINST 149 Lofl




@Duratek“

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

CALIBRATION
CERTIFICATE

This Certificate will be acoompamed by Cahbtatlon Chans or Readings where applicable

CUSTOMER INFORMATION . INSTRUMENT INFORMATION

Customer Name:

Manufacturer: Ludlum

STATEMENT OF CERTIFICATION

Duratek Instrument Services
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 12 Serial Number: 75809
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 163410
Contract/Task Work Order Calibration Method:
Number: N/A Number: 2002-00356 Electromc and Source
G | - INSTRUMENT CALIBRATION INFORMATION
Instrument Range Calibration Standard Instrument Response Comments
Value
Before After
Calibration Calibration
X1 100 100 100 Pulser: 112860 Cal Due: 12/05/02
X1 250 250 250 DVM: 6565015 Cal Due: 05/26/02
X1 400 400 400 D-814: 2525 Cal Due: 02/18/03
X10 1,000 1,000 1,000 Psychron: 5546 Cal Due: 06/12/02
X10 2,500 2,500 2,500
X 10 4,000 4,000 4,000 Temperature: 18.0 °C
X 100 10,000 9,500 9,500 Pressure:  740mmHg
X 100 25,000 25,000 25,000 - | Humidity: 31%
X 100 40,000 40,000 40,000
X 1000 100,000 95,000 95,000 Input Sensitivity: 35 mV
X 1000 250,000 250,000 250,000 Background: 60cpm
X 1000 400,000 400,000 400,000
: ’ EFFICIENCY DETERMINATION .
EFF X1 Te-994#119720 2,562dpm 12.5%
EFF X10 Tc-994#119718 20,520dpm 10.0%
EFF X100 Tc-994099606 177,000dpm 11.3% {-‘J::xfhlit9 .X1000 Scale for information only.
High Voltage 900V 900V 11.3%

during shipment or use of this instrument).

We Cemfy that the instrument hsted above was mhbmted and inspected prior to shipment and that it met all the Manuﬁlcturers pubhshed operatmg specxﬂcatlons We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred

Instrument I certify that the above information is correct:
Calibrated By: ﬁ 14 Reviewed By%’b«oo JM Date 3 -Z35-0 2~

Calibration Date: 03/25/02

Calibration Due:

09/25/02




@Duratek“

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompamed by Cahbratlon Chaxts or Readmgs where applicable
i g CUSTOMER INF ORMATION : : INSTRUMENT INF ORMATION
Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 12 Serial Number: 75809
Contact Name: Thomas Scott Probe: 44-9 Serial Number: 166972
Contract/Task Work Order Calibration Method:
Number: N/A Number: 2002-01227 Electronic and Source
T INSTRUMENT CALIBRATION INFORMATION ' ’
Instrument Range Calibration Standard Instrument Response - _Comments
Value
Before After -
Calibration Calibration e B
X1 100 100 100 Pulser: 101500 Cal Due: 09/11/03
X1 250 250 250 DVM: TW12663 Cal Due: 03/18/03
X1 400 400 400 D-814: 2525 Cal Due: 02/18/03
X10 1,000 1,000 1,000 Psychron: 7480 Cal Due: 05/17/03
X10 2,500 2,500 2,500 '
X10 4,000 4,000 4,000 Temperature: 23.8°C
X100 10,000 10,000 10,000 Pressure: 732mmHg
X 100 25,000 25,000 25,000 Humidity: 47%
X 100 40,000 40,000 40,000
X 1000 100,000 100,000 100,000 Input Sensitivity: 35 mV
X 1000 250,000 250,000 250,000 Background: 50cpm
X 1000 400,000 395,000 395,000
EFFICIENCY DETERM]NATION
EFF X1 Tc-99#119720 2,562dpm 10.1%
EFF X10 Tc-99#119718 20,520dpm 10.5%
EFF X100 Tc-99#099606 177,000dpm. 13.0% leltt:,d Use: X1000 Scale for information only.
Use with 44-9.
High Voltage 9200V 9200V 11.2%

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was mlxbrated and inspected prior to shipment and that it met all the Manufacturers pubhshed operating specxﬁcanons We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred

during shipment or use of this instrument).

Instrument
Calibrated By: t\&llu.jo.&& Reviewed By% %}/ Date: /0 -/7~ dz
Calibration Date: 10/17/02 Calibration Due: 04/17/03




CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass T Performed by Date
y 74 75407 / Aex 12-2-62
" " v U 12-030 2
) ! - [o— [A-04 0>
‘ t _ Lo A0
) ) v/ [t [2-0b g~
‘ ) v Lo— [A050
i T ViR o o
i ) v Lomn JA M-
o ~ ! v fo—" (A0
W " v 7 (A1 3-0>
" " v /- [A-1g-0 >
) " v to— [3-t3<2—
f H v Aot J2-1§-02
) b v Le— /2’/‘7 -d
! " v~ p0¢ 1220 V2
/
Reviewed by Date

REDS\PROC\INST\10M 0

lof 1



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 6
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail =.-E-}.;e)rformcd by Date l
M-2 25809 pd pelp /623
" . v Ly 01-03-03
N i < 7 OL0g-03
¥ ¥ - 2 /703
3 z v ol /M2
‘! ' - A /15703
A i s A [ Hid3
" " v e 0[SOS |
§ - v o 0/-fc03 |
& a -l A (1705
i ' v low 0/-20-03
N B v to— Of- 2703
) \ v - 02203
: ) v ter 6/-23-03
’ /1 / A — r
L K | Py S AT3
/ « i o [ AIP5
; i 72 [A703
iy . v low 0[-30 -0 3
B ; v fo— Ol-3/-0 3
X 3 | A5y 3-3 43
I B i S q443
I y e o 2 AT
/
Reviewed by Date

REDS'PROCUNST M @

1 of 1



CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
II Instrument Instrument ID P:s-s= Fail Performed by Date N
L Ha 74507 e S T4
|| X ‘< an A 3705
II N % B o 443
/4 - ) -~ ZO>
ai a o Pk
i . L St 47743
/< " ! L Vs>
2 | e 23
I /! - ] S /743
) '’ <, y )27
y b a s AA13
) B v 2 | M3
) / v s W55
/i /" v ‘ ) V. ' /yéz %
- - % o) o
, 5 v st A4S
Reviewed by Date

REDS\PROCUINST MM @

lof |



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M-12 25809 e fex 3-303
" " v Ak 3-4-03
il 7 S Jow 3503
_ a > p# ETE
A ! v 4 323
" " v Ao 3-w-03
" " v/ e 30e3
! ! v MK 31202
. " e px 34303
a " v A k%)
! " v 84203
" " - 2/¢03
" " v Ak 349-23
" i i R /ex 323
" ! v ex 3203
n n % Aoe 32.03
n " e pen 32503
! " z /v 3203
" N !/ Jex 32203
" " v’ .74 3-28-03
! " v /¥ 33103
/
Reviewed by Date

REDS PROCIINST 1M 9

| of I
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CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION @
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M-z 75809 ey e 103
‘( £ s y - FH5 43
' o ~1 y 7 L3
/L /¢ / Zot. = 1 3
7] " Pz ser 4oz
N ! il prd 48
“ . / Aee 4-9-03
n I / Ax oo~ 03
" . v Hex S5
" " v et -t
- " v Mu AR
; " v Aex Y403
" " e A L1p-03
Reviewed by Date

REDS PROCINST IR

l of 1




@Duratek "

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompamed by Cahbratlon Charts or Readmgs where applicable
- CUSTOMER INFORMATION e _ INSTRUMENT INFORMATION =

Customer Name: Duratek Instrument Services

Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 3 Serial Number: 59576
Contact Name: Thomas F. Scott Probe: 44-9 Serial Number: 118906
Contract/Task Work Order Calibration Method:
Number: N/A Number 2002-01277 Electronic and Source
SRR INSTRUMENT CALIBRATION INFORMATION =~
. Instrument Response Comments
Instrument Range Cahbmt\l'(:llusetandard Before p‘?ﬂ"'. Calibrated in accordance with RP-INS-1-217
Calibration Calibration
X0.1 100 100 100 Pulser: 120935 Cal Due: 03/18/03
X0.1 250 250 250 D-814: 2525 Cal Due: 02/18/03
X0.1 400 400 400 DVM: 6565015 Cal Due: 09/30/03
X1 1,000 1,000 1,000 Psychron: 7480 Cal Due: 05/17/03
X1 2,500 2,500 2,500
X1 4,000 4,000 4,000 Temperature:  24.6°C
X10 10,000 10,000 10,000 Pressure: 736mmHg
X10 25,000 25,000 25,000 Humidity: 50%
X10 40,000 40,000 40,000
X100 100,000 100,000 100,000 Audio: SAT Batt. Check: SAT
X100 250,000 250,000 250,000 Fast/Slow: SAT Reset: SAT
X100 400,000 400,000 400,000 Background: 50 cpm  Threshold: 24mV
. EFFICIENCY DETERMINATIO | Overange: SAT
EFF X0.1 Tc-99#119720 2 562dpm 11.7%
EFFX1 Tc-99#119718 20,520dpm 11.2%
EFF X10 Tc-99#099606 177,000dpm 10.7%
Average Efficiency N/A N/A 11.2% g‘s';“vt"‘?fhgf‘f;_x“’“ Scale for information only.
High Voltage 900V (£5%) 9204V

We Certify that the instrument ixs(ed abové waé cal

ed and mspected prior to sh1pmeut and that xt met all the Manufacturers pubhshed operatmg specifications. We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred
during shipment or use of this instrument).

Instrument

Calibrated By: Reviewed By: W Date: ,0-30 -2 2
| 7 ~ A

Calibration Date: 10/30/02 Calibration Due: 04/36/02° £-5) 43 AL
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CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION ¢
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail ] Performed by Date
/£ I757¢ — 2. Y
" “ v fen— 1/-0 ¢-g>—
" " v /4 l-S-e2
n ' 1 / pr J402
' ) v /R (-0F-0a
" i v/ M .
. . v Lor— Ui-1l-02—
! " v o t-12-02_
" N v e i-13-9 2~
3 ) v Lom fI-1¢-03—
L ° - sl 5D
¢ ! v foy A-(§-va—
) . v 7 [l 9- 2
3 5 v Jen— [1R0-02
! " v ter— 1[0
! ~ ! [ (er— (1-RRo0 2
) - v Lo— [2s0s-
" ! v ok /i~ 26 -02
/
Reviewed by Date

REDS\PROCMNST\I 04 0 lof 1



CALIBRATION AND TEST REQUIREMENTS FOR REDS-INST-104
RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
M-3 S9S% / pox 12-2-02
! ! v fenn, [A-3-02
) ! v fer [A-0¢-02—
" B v 7~ JA-0S5 0 2]
i " v o 1dsg 02
) ) - o [3-05-02—
i ) v_ L (3-4¢-122
* ! v W [R5 2
" ~ " < Lo— [213-02
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CALIBRATION AND TEST REQUIREMENTS FOR

REDS-INST-104

RADIATION PROTECTION INSTRUMENTATION REVISION 0
ATTACHMENT 6.3
RESPONSE TEST FORM
(example)
Instrument Instrument ID Pass Fail Performed by Date
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