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CALIBRATION RECORDS
FOR INSTRUMENTS USED FOR

RADIOLOGICAL SURVEYS

Purpose

The Westinghouse Blairsville Site utilized nuclear materials during the period of the mid to late 1950’s
to the early part of the 1960’s. Work was performed both under licenses with the atomic Energy
Commission and for the Bettis Atomic Power Laboratory. Although all work ceased during the
1960’s, subsequent radiological surveys and investigations, starting in 1993, established that some
residual radioactivity, primarily in underground piping and subsurface soil contamination, existed on
the site. During the period of 1993 through the present, additional remediation work and radiological
surveys have been conducted to establish that the site can be released for unrestricted use. This series
of reports documents the results of the final status radiological surveys subsequent to the various
remediation efforts.

Scope

This report compiles information on the calibration of the radiological survey instruments, which were
used to measure the radiation levels presented in the other reports issued for this project. In each
report, which documents a final radiological survey, the data sheets that record the measured radiation
levels also provide specific information with respect to the specific instrument used to make the
measurement. This report provides the necessary information to establish the entire calibration history
of each specific instrument. These instruments have been used for the Westinghouse sites at
Blairsville, Cheswick, and Forest Hills (now Viacom, Inc.). Therefore these calibration records are
applicable to all these sites.

Discussion

All instruments used for radiological surveys on this project were calibrated on a frequency depending
on the specific instrument. The calibration history for every instrument used on the project is
summarized in appendix A, which cover the years 1993 through 1999. These summaries also provide
a reference to a "Code Number." Included with this report in Appendix B are sheets labeled "Code
Number 1" through "Code Number 70." Each of these "codes" incorporates the calibration records as
appropriate for the specific instrument.

The certification sheets for each of the source standards used by the project to calibrate the instruments
for conversion of CPM to DPM are included in Appendix C. Other calibrations were performed at
other licensed operations as noted by the calibration records and no information on Source Certification
is provided here.
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1993
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IH&S. rm #200 Forest Hills Site

1993

In

[

.

amentation Calibration Summary

Page

of 2

instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MoDEL | SERIAL | DETEC. S de Se 8]
NUMBER MANUF. NUMBER TYPE v
1 Eberline SAC-4 1128 A
2 Tennelec | LB5100 | 13295 A 1 Yes 9&10
3 Tennelec LB5100 13295 B
Yes 9-14-93 Yes 7-15-93
] Yes 12-14-93 Yes 10-15-93
4 Eberline BC-4 808 B Yes 3-13-94 Yes 1-4-94
28&3 11
5 Eberline BC-4 862 B
6 Eberline ESP-2 1510 A No 5-16-93 Yes 9-1-93
Yes 11-9-93 No 7-7-93
) No 11-10-93 Yes 11-18-93
7 Eberline ESP-2 1517 A 4 Yes 2-12-94 12 No 11-19-93
Yes 43-94
8 Eberline ESP-2 1588 A
Yes 8-3-93 Yes 8-27-93
9 Eberline PAC-4G 4478 A No 8-4-93 Yes 11-19-83
Yes 2-17-94
) 5 13
10 Eberline PAC-4G 4478 B
‘ 11 Eberiine ESP-2 1593 B Yes 71593 Yes %1393
Yes 10-12-93 No 7-10-93
12 Eberline ESP-2 1595 B Yes 1-6-94 Yes 10-14-93
6 14 No 10-15-93
’ Yes 1-8-94
13 Eberline ESP-2 1601 B
: Yes 7-14-93 Yes 7-27-93
Eberline E-520
14 4195 B/G Yes 10-12-93 No 7-10-93
Yes 1-4-94 Yes 11-12-93
15 Eberline E-520 5242 B 7 Yes 3-30-94 15 & 16 Yes 2-4-94
16 Eberline E-520 5242 B/G
Yes 8-27-93
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; Yes 11-19-93
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With Yes 2-17-94
Window; LEG/NW - Low Energy Window with no 8
Window; HEG/NW - High Energy Gamma/No Window
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IH& S rm #200 Forest Hills Site 1993 Int 1mentation Calibration Summary Page of 2
Instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. wopeL | SERIAL | DETECT. | Code  [InService | 0.0.S. | CalDue | Code  |InService 00S. | CalD !
NUMBER | MANUF. NUMBER | TYPE D2 s/N ate
Y 7-28- -13-93
17 Eberine | ES520 | 5245 B No 7.26.03 98 \ﬁ: 71493 7
Yes 11-13-93 26 Yes 2-23-94
18 Eberine | E&520 | 5245 B/G 17&18 Yes 21204
19 Eberline E-140 1376 B/G Yes 10-12.93
Yes 7-13-93 No 10-13-93
20 ludum | 2221 | ote4s A No 71093 27 Yes 1-8-94
Yes 10-14-93
19 No 10-15-93
21 Ludium 2221 91943 B Yes 1-25-94
Yes 2-2-04
22 Eberline ESP-2 1522 B/IG No 5-2-93
Yes 8-26-93
Yes 8-24-93 28
23 Eberline PRM-7 234 G Yes 11-24-93
20 & 21 Yes 2-22.94
! 346
24 Eberline PRS-1 LEG/NW Yes 4-13-93
(SPA-3) Yes T 268 7-12.93
Reuter No -1es
25 Stokee ERM | L-2088 G Yes 6-30-93 29 Ves 10-20.03
\r(\leos o082 10-14-63 Yes 12704
26 Eberline RM-14 4469 B 22 No 10-15-03 ’
Yes 3-1-94
27 Eberline RM-20 1986 A
30
] Yes 7-30-93
28 Eberiine RM-20 1987 B No 8-1-93
Yes 11-12-93
Dosim. 190- 23 Y 2.12-94 Yes 12-15-83
2 Corp. 3032 884 B/G e No 12-16-93
31
30 Eberline RM-14 7588 B
Yes T10.63 7-15-93
: No -10-
31 Eberline ESP-2 1522 A Yes 10-14.93 Yes 1-14-94
01943 24 No 10-15-93
32 Ludium 2221 (44.3) LEG-W Yes 1-25-94 32
91943
33 Ludium 2221 (44-2) HEG-NW Yoo 7 21.03
No 7-22-93 Yes 12-30-93
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma,; Yes 8-31-04
B/G - Beta Gamma; LEG/W - Low Energy Gamma With 25 33
Window; LEG/NW - Low Energy Gamma Without
Window; HEG/NW - High Energy Gamma No Window




INSTRUMENT CALIBRATION SUMMARY

1994



IH & Form #200 Forest Hills Site 1994 trumentation Calibration Summary Pa_ 1 of3
Instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. SERIAL | DETEC. Asrvice D%
numeer | wmanur. | MOPEL lnumeer | TveE
as b
No 2-5-84
1 Eberfine SAC4 1128 A N sa
No 5.10.94
A ( 8.23-84
2 Tennelec | LB5100 | 13285 A 1 Vi 15,84 8&10
No 11-30-84
] Yes 3-8.85
3 Tennelec | LB5100 13295 8 - — - —
Yes 8-14-.94 Yes 4-3.04
A { 9.14.84 Yi 7-4-34
4 Eberfine BC4 808 B8 yes 121684 Yes 10-11-34
283 Yes 3-15-85 11 Yes 1-5-05
Yes ‘4-4-95
5 Eberline BC-4 862 B
Yi 2-12.84 Y 4-3.84
8 Eberfine ESP-2 1510 A ves S Jes e
No 5-15-94 Yes 8-30-94
8-234 12~
7 Eberine | ESP2 | 1517 A 4 Yo fian 4 12 Yos 1508
No 11.27.84
Yes 3-8.85
8 Eberiine ESP-2 1588 A
No 5483 Yes 21788
Yi §-21.84
9 Eberline | PAC-4G | 4478 A oo aires
Yes 11-18.84
5 13 Yes 3-21.94
10 Eberline PAC-4G 4478 B
" Eberiine ESP-2 1583 B v i e T
Yes 4.3.94 No 1-8-84
Vi T4
12 Eberiine ESP-2 1585 8 Yii 161 1?34 ‘ﬁ: 5-1-84 s
6 Yes 1-5-85 14 Yes 8-11-84
Yes 4-4-85 Yes 11-11-84
13 Eberline ESP-2 1601 B Yes 2209
14 Eberine | E520 | 4195 B/G NS o - 2554 v
Yes 9-30-84 Yes 5-8.84
Yes 12-28-84 Na 5-10-84
15 Eberline E-520 5242 8 7 Yes 2-16-95 15 & 18 Yes 8.24-84
Yes 11-28-84
No 11-27.84
18 Eberine | E-520 5242 B/G ves 1ads
Yes 2-17-84
DETECTOR TYPE: A-Alpha; B- Beta; G - Gamma,; :’:z ;fm
B/G - Beta/Gamma; LEGW - Low Energy Gamma/With No 6-20-94
Window; LEG/NW - Low Energy Window with no 8 Yes 102004 10-28-84
Window; HEG/MNW - High Energy Gamma/No Window Yes 2:21-95




IH& Form #200 Forest Hills Site jtrumentation Calibration Summary Pa, 2 of 3

Instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. MODEL SERIAL | DETECT. ‘
NUMBER MANUF, NUMBER TYPE )
‘8 XpX
17 Eberline E-520 5245 B Yes 6-14-84 22484
No 545-84 3.7-94
Yes 8-23-94 26 Yes 6-7-84
18 Ebertine | E520 | 5245 BIG 17&18 Yes - No 5884 02084
Yes 2-28.95
19 Ebetline E-140 1376 BIG Yes 554
Yes 1-25.94 No 1-8-84
No 1.26-84 yes 4-30-84
20 Ludium 2221 91843 A Yes 43084 27 No 5184
No £.1-84 Yes 8-11-84
19 Yes 8-11-84 Yes 11-16-04
21 Ludlum 2221 91943 B Yes 11208 1114 Ne 1-17-64
) No X )
¥ 30-84
22 Ebedine | ESP-2 | 1522 BIG - — No ™ *
Yes 5-24.94 28 Yes 8-11-84
No 5-25-04 Yes 11-26-81
23 Eberiine PRM-7 234 G Yes 8294
20 & 21 Yes 12-8-84
. 346 ves iate Yes 13784
24 Eberiine PRS- | spasn) LEG/NW N 12884
Yes 4-30.84
Reuter No 1558 No §-1-84
25 Stokes ERM | L-2088 ' X 300t 29
Yes 8-3-94
! 8.4.84
2% Eberine | RM-14 | 4469 B o) Yes 1104
Yes 2895 Jes 164
Yes 4-30-94
27 Eberine | RM-20 | 1986 A % Yo 5184 o
: Yer pRExT) ‘;f: 11284 -1
2. Eberline RM-20 1087 B Y’g’s 2134 04 Yes 23085
No 5-24-94
5 No 131683
2 Dosim. | som2 | o BIG 2 Yo - i Yes 41854
Corp. Yes 121884 No 4-19-94
Yes 3.18.95 31 ‘;f: aa8a 8-3-64
30 Eberline Ri-14 7588 B - Yes 11-11-84
. \;ﬁ 1-28.04 12584 Yes 2-6-85
a Eberline ESP-2 1522 A Yes 4-30-34 Yes 1-14.93
No 5-1-84 No 4-14-84
21943 24 Yes 8-11-84
Yeg 11-28-84
32 Ludium 2221 @a3 | LEGW | yes g 32
91943
33 Ludium 2224 (44-2) HEG-NW Voo TR
No 3184 o -84
DETECTOR TYPE: A - Aipha; B - Beta; G - Gamma; ves 10ee - “ 308
B/G - Beta Gamma; LEGM - Low Energy Gamma With 25 33 Yes 7-18-84
Window: LEG/NW - Low Energy Gamma Without Yes s
Window; HEG/NW - High Energy Gamma No Window
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. strumentation Calibration Summary

Pa_

3 of3

Instrument inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. SERIAL |DETEC./AS {BEUe ) 1 3 Service 8% al
numser | manur. | MOPEL | yumeer | TYvPE !
es (1Y X
No 4-20-84 N 7.20-84
4 Radeco HD-28 1944 v No o o 22585
No 11-12-84
35 Radeco | H-808Vi | 6892 v 34 Yes 2088 41
38 Radeco | H-808vi | 6994 v
Mo No 1-15-94
Yes 7-24-84
37 Radeco | H-808V1 | 6898 W Ne s
35 42
38 Radeco H-800v1 8897 v
i 7-13-84 Yi 7-19.04
3g SKC 224 4 BZ TeS rrast Yes 72084 e
Yes 1-25-85 Yes 2-28-95
40 SKC 224 5 BZ 36 43
41 SKC 224 6 BZ
No Yes 8-11-94
2 | sc | o 7 82 |3 a5 e v priy
43 SKC 224 8 BZ 37 44
a4 Eberline E-520 4185 Beta - e - —
No 7-14.84
45 Eberine | MP-2 125 NA ves v
38 45
46 Eberiine MS-1 173 NA
47 Eberine | RM-14 | 3248 Beta Yes 72004 e ves 1884 -1
Yes 2-28-95 Yes 3-18.85
30 46
Yes AL
DETECTOR TYPE: A- Alpha; B - Beta; G - Gamma, el 1284 .
B/G - BetaiGamma; LEGAV - Low Energy Gamma/With
Window; LEG/NW - Low Energy Window with no 40 47
Window; HEGNW - High Energy Gamma/MNo Window
AR SAMPLE TYPE: LV - Low Vol, BZ - Breathing Zone
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IH & . Form #200 Forest Hills Site 1995 . itrumentation Calibration Summary Pu_: 10f4

Instrument Inventory Calibration Dates and Current Staius Calibration Dates and Current Status
CODE INST. mopeL | SERWL | DETEC. Dug ) - Cald
NUMBER MANUF, NUMBER TYPE
es is)
- N 3.10-95
1 Eberline SAC-4 1128 A Ye‘; 81685
No 81795
¥i 11-24.85
2 Termelec | LB5100 | 13295 A 1 Ne 12535 9&10
Yes 3-4.88
3 Tennelec LB5100 13205 8 - — - —
Yas 8-13.96 Yes 4.4-35
4 Eberiine BC4 808 B ves gyl ver by
2&3 Yes 3.19.88 11 Yes 12685
Yes 2-13-68
5 Eberline BC-4 862 B
- Ye 5988 Y F16-95
8 Eberline ESP-2 1510 A rf: 31005 Y:: 52105
Yes 8-18-86 Yes §-22.495
No 8.17.85 N 8-23-85
7 Eberfine | ESP-2 1517 A 4 ves 112485 12 ves 11.30.85
No 11-26-85 Yes 2.27.88
Yes 3-4-96 Yes 5-11-88
8 Eberline ESP-2 1568 A
No 8483 Yes PR S
9 Eherline PAC-4G 4478 A Y;: baes 8385
Yes 8-268-85
5 13 Yes 1.2-88
10 Eberline PACAG 4478 B Yes 3.22.98
1 Eberline ESP-2 1583 B v ] Ve T
Yes 4.4.85 No 2-22.85
Yes 8-8-86 Yes 5.27-95
12 Eberline ESP-2 1585 8 Yes 9-5-85 Yes 3-18-85
8 Yes 12.5-85 14 Ne 8-17-86
Yes 2-13-88 Yes 11-24-85
i x No 12-13-86 N 14.-25-85
13 Eberiine | ESP-2 1601 B o . Yo s
14 Eberine | E-520 | 4165 BIG Ves e ver o
Mo 8-22-85 Yes 10-28-95
~ Yes 11-30-85 Yes 12-26-85
15 Eberline E-520 5242 B 7 Yes 22788 158 18 No 12.22.95
Yes 4-1-88
16 Eberfine E-520 5242 BIG
Yes 2-21-86
DETECTOR TYPE: A- Alpha; B - Beta; G - Gamma,; ves 5895 it-e8
B/G - Beta/Gamma;, LEGAV - Low Energy Gammaith Yes 8-16-85
Window, LEG/NW - Low Energy Window with no 8 Yes s20.85
Window, HEG/NW - High Energy Gamma/MNo Window Yes 3-22-08




IH & . ‘orm #200 Forest Hills Site 1995 strumentation Calibration Summary Pu_: 20f4

Instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. mopeL | SERWAL | DETECT. 8)!
NUMBER | WANUF. NUMBER TYPE i
17 Eberline E-520 5245 B 3-23-95 318
6.23.85 8-18-88
7 & 8 16-10-85 26 8-17.85
10-11-85 11.24.85
18 Eberine | E520 | 5245 BIG 17 &1 \2088 .
1-25-98 3.4.66
4-30-98
19 Eberfine E-140 1376 B/G No T1-17.08
o 11588 Yes 4.3.85
Yes 4.9.85 No 4-10-85
20 Ludium 21 91843 A No 41085 27 Yes 8585
Yes 8.5-85 Yes 12-27-86
19 No £.8-85 No 12-20-85
21 Ludium 2221 91943 B Yes 12488 Yes #2488
No 5-1-94
¥ 8565
22 Ebetine | ESP-2 | 1522 BIG 7 . Yes
Yes 8-18-85 28 Yes 12.27-95
Yes 8.19-85 No 12.28.85
23 Eberline PRM-7 234 G 2082 No 82085 Yes 4-10-88
Yes 12.27-86
348 1 Yes 3-20.88
2 Bberine | PRS- | cpps | LEGNW No &
Reuter ¥ 7885 |
25 Stokes ERM 1-2088 G Yes 51596 2
Yes 8-18-85
No 8-17-85
26 ! RM-14 .
Eberiine M- 4468 B 22 \;:5 (12508 11-24-95 Ve e
Yes 3598 ;"“ 3495 058
27 Eberfine RM-20 1986 A 30 Yes 12.97.95
Yes 31805 \ZOs 12 21088
A{ 3-20-86
28 Eberiine RM-20 1087 B Yes S8
Yes 3-21-86
Dosim. 180- 23 Yes 12.27.5 Ve sl
2 Corp. 3022 884 B/a ves 20-98 Yes 51695
31 No 8-17-85
30 Eberline RM-14 7588 B Yes 122185
Yes 77095
N 3-1-885
31 Eberfine ESP-2 1522 A ‘ﬁ:s 617 8-16-88 o ERyxT]
24 Yes 11-24-86
91843 Ne 11-25-85
32 Ludlum 2221 @43 | LESW - 255 32
91043
33 Ludium 2221 (442 | HEGNW Ves e
No 10-5.95 Yes pX:X: N
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamme; | i 21088 505
B/G - Beta Gamma; LEGAY - Low Energy Gamma With 25 33 No 52886
Window; LEG/NW - Low Energy Gamma Without Yor 122768
Window, HEGMNW - High Energy Gamma No Window \ZZ 12-2885 w2it




IH & . form #200 Forest Hills Site 1993 .. strumentation Calibration Summary Pa,. 3 of4

Instrument inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. mopEL | SERIAL |DETEC./AS ) - TinServi ! o
NUMBER | MANUF. NuMBer | TYPE
Yus B35
Yes 11-18.85 M 3-1.85
34 Radeco HD-28 1844 Lv Yes 51998 Yeos 12.20.85
Mo 12-21-86
35 Radeco | H-809vV1 | 6992 W 34 41
36 Radeco | H-808Vi 6994 v
No 7-25-64 No 1-18.94
Yes 12-20-05
37 Radeco | H-808V1 6696 W No 122198
35 42
a8 Radeco | H-808Vi 6887 v
R 12585 ¥ X
39 SKC 224 4 BZ 7es e Yes 2185 B
Yo ey
es - 5=
40 SKC 224 5 BZ 36 43
41 SKC 224 6 BZ
Mo 73594 Yes 3505
42 SKC 24 7 BZ o byt
37 44 No 8-18-85
43 SKC 224 8 BZ \ﬁ: 11-25.95 1268
Yas 3-8-86
44 Eberine | E-520 | 4185 Beta = — S - —
45 Ebertine MP-2 125 NA . Nod fory "
46 Eberline MS-1 173 NA
47 Ebedine | RM-14 | 3248 Beta ves 7B ves T
No 31-88 . No 3-20-85
Yes ! 12.20-85 Yes 8.18.85
No 12.21.8% No 21785
39 46 Yes 11.24.95
Na 11-25-85
Yes 3-4-96
Yes 2-26-65 Yes 6505
DETECTOR TYPE: A- Alpha; B - Beta; G - Gamma,; YN:; 18 2.20.96 o 8685 -
B/G - Beta/Gamma; LEGM - Low Energy Gamma/With 40 No 12.21.86 ) e
Window; LEG/NW - Low Energy Window with no 47
Window, HEG/NW - High Energy GammaMNo Window
AIR SAMPLE TYPE: LV - Low VoI, BZ - Breathing Zone




1995 " strumentation Calibration Summary

IH & . form #200 Forest Hiils Site F e 40f4
instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. MODEL | SERMAL | DETEC. | : 0 P
NUMBER | MANUF. NUMBER TYPE
43 Eberline ESP-2 1578 A Mt 8:2.85 211.98
49 Eperine | ESP-2 | 1841 A 48 55
Yes R
No &?-95
51 Bicron | MicroRem | 142 Gamma {rental uni retumed) ‘
49 ‘ 56
52 mrﬁne E-140 1487 Gamma
53
54 50 57
55
Yes [FETR:]
58 ?:s e 12-20.85
51 No 12-21-86
Y -
57 (] 4-11-98 58
58 Ves 1-9458
No 1-28-86
59
52 59
80
61
82 53 60
83
DETECTOR TYPE: A - Apha; B - Beta, G - Gamma;
B/G - Beta/Gamma; LEGMW - Low Energy Gamma/With
Window; LEG/NW - Low Energy Window with no 54 81
Window: HEG/NW - High Energy Gammea/No Window
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IH & S Form #200 Forest Hills Site

1996

Instrumentation Calibration Summary

Page 1of4

Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL DETEC.
NUMBER MANUF. NUMBER TYPE
. A( 3-4.96
1 Ebertine SAC-4 1128 A Yes £.6.96
No 6-9-96
2 Tennelec LB5100 13295 A 1 Yes 10-22-96 9&10
Yes 1-21-97
Yes 4-21-97
3 Tennelec LBS100 13295 B
Yes 11-7-86 3-19-86 Yes 2-13-96
Yes 6-14-96 No 21496
7. 8-896
4 Eberline BC-4 808 B ves A Yes 8096
283 No 11-7-96 11 Yes 11-19-96
Yes 3-2.97 Yes 21297
5 Eberline BC-4 862 B
. No 11-25-85 Y 2-27-96
6 Eberline ESP-2 1510 A e 2406 Mo i
Yes 6-8-96 Yes 8-9.96
No 6-9-06 No 8-10-96
7 Ebertine ESP-2 1517 A 4 Yes 10-25-98 12 Yes 11-26-96
Yes 1-21-97 No 11-27-98
Yes 4-21-97 Yes 3-20-97
8 Eberline ESP-2 1588 A
No 8-4-93 Yes 1-2-96
9 Eberine | PAC-4G | 4478 A ves 102 - 32398 3229
Yes 7-1-96
5 13 Yes 10-1-96
10 Eberline PAC-4G 4478 B Yes 1.1.97
No 1-2-97
Yes 4-6-97
1 Eberline ESP-2 1593 B o 7958 - 3955
Yes 5.11-86 No 3.5-86
Yes 8-2-96 Yes 6-27.96
12 Eberline ESP-2 1595 B No 8-3.06 Yes 10-1-96
6 Yes 11-19-96 14 No 10-2:98
Yes 21297 Yes 2-4.97
13 Eberiine ESP-2 1601 B Yes s-307
14 Eberine | E-520 4195 B/G - 226,96 #2798 Yo 122795 41096
Yes 11-29-86 No 41196
No 11-30-96 Yes : 7-23-96
15 Eberline E-520 5242 B 7 Yes 3-2097 15 & 16 No 7-24.96
Yes 11-30-96
Yes 2-4-97
16 Eberfine E-520 5242 B/G
Yes 1-3-96
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; ves 22506 3-22:66
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With Yes 7-2-96
Window; LEG/NW - Low Energy Window with no 8 ves 10199
Window; HEG/NW - High Energy Gamma/No Window Yes 4697




IH & S Form #200 Forest Hills Site 1996 Instrumentation Calibration Summary Page 2of4
Instrument Invento Calibration Dates and Current Status Calibration Dates and Current Status
ry
CODE INST. MoDEL | SERIAL | DETECT.
NUMBER | MANUF. NUMBER | TYPE s/No | Da jat
Yes Yes 3-4-96
i " No 1-25-96 Yes 6-11-86
17 Eberline E-520 5245 B Yeu 43098 No 61296
No 5-1-96 26 Yes 11-30-96
18 Eberine | E-520 5245 BIG 17&18 ves 61.06 8206 M 12198 g
Yes 12-4-96
no 12-5-98
19 Eberline E-140 1376 B/IG Yes 4-9-97 Yes 4-24-96
Yes 1-24-96 No 4.25-96
No 1-25-96 Yes 8-30-96
Yi - Yi 12-4-96
20 Ludlum 2221 91943 A res s006 6806 27 Yes 12506
19 Yes 10-1-98 Yes 4.9.97
21 Ludlum 2221 91943 B Ne 10296
Yes 4-10-96
No 4-11-96
22 Eberline ESP-2 1522 B/G Yes 35606 Yes 8-30-96
No 3-21-96 28 Yes 12-4-96
Yes 7-30-96 No 12-5-96
23 Ebetline PRM-7 234 G No 7-31-96
20 & 21 Yes 11-19-96
346 ’ No 11-20-86 N )
i Y 4-6-97 o 1
24 Eberline PRS-1 (SPA-3) LEG/NW es Yoo 104.06
No 10-2-96
Reuter Yes 3.596
25 Stokes ERM | L-2088 G v oo 29
No 6-12-96
Y 10-1-96
26 Eberine | RM-14 | 4469° B 22 No 10296
Yes 1-8-97 Yes 4-10-96
Yes 3-30-06 ‘:\lo 4-14-96
27 Eberiine | RM-20 1986 A 20 s 63198 83096
Yes 12-10-96
Yes 3-20-96 No 12-11-96
28 Eberline RM-20 1087 B YN° 32198 Yes 4.9.97
es 7-1-66
No 7-2-96
. No 12-28-95
Dosim. 190- 23 Yes 10-9.96
29 3032 B/G No 10.10-96 Yes 6-11-96
Corp. 884 Yes 1.29-97 3 1
30 Eberline RM-14 7588 B
Yes 3.5-86
Yes 6+11-96
31 Eberline ESP-2 1622 A No 6-12-96 No 41494
Yes 10-11-06 Yes 11596
24 No 10-12-96 Yes 2.4.97
125429
32 Ludium 2221 HEG-NW 32
33 Ludium 2221 ?149_42? HEG-NW No 10-5-95
Yes 7-22-97 Yes 4-24-96
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; id 42590 02608
B/G - Beta Gamma; LEG/W - Low Energy Gamma With 25 a3
Window; LEG/NW - Low Energy Gamma Without
Window; HEG/NW - High Energy Gamma No Window




IH & S Form #200 Forest Hills Site
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL | DETEC./AS
NUMBER MANUF. NUMBER TYPE
N 6-20-96
34 Radeco HD-28 1944 LV - 11167
No 12207
35 Radeco H-809V1 6992 Lv 34 4
36 Radeco H-809V1 6994 Lv
No 7-2594 No 122195
37 Radeco H-809V1 6696 Lv
35 42
38 Radeco H-809V1 6997 Lv
Y 6-5-96 Y 2-28-95
30 SKC 224 4 BZ ves 6.7.06 No 3105
Yes 1-23-97
No 1.24.97
40 sKC 224 5 BZ 36 43
41 SKC 224 6 BZ
No 7-25-84 Yes 3.6-96
N 3.7.96
42 SKC 224 7 BZ Yeu 6.6.96
Yes 10-3-96
37 44 No 10-4-96
43 SKC 224 8 BZ Yes 2:6-97
Yes 5-4.97
44 Eberiine E-520 4195 Beta Vos 5556 Vo 5555
No 6-7-96 No 8-20-85
' Yes 1-24-97 Yes 3-8.97
45 Eberline MP-2 125 N/A No 3.9-07
38 45
46 Eberline MS-1 173 N/A
47 Ebefine | RM-14 | 3248 Beta N 122198 ver kol
No 6-12.98
39 46
No 12-21-85 Yes 1-24-96
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; ;fs 1-25-96 6506
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With No 6-9-96
Window; LEG/NW - Low Energy Window with no 40 47 Yes 10.2:66 10-1-68
Window; HEG/NW - High Energy Gamma/No Window Yes 2-497
AIR SAMPLE TYPE: LV - Low Vol; BZ - Breathing Yes 367
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1996

Ins.umentation Calibration Summary

Page 4o0f4

Instrument Inventory

Calibration Dates and Current Status

CODE INST. MODEL SERIAL DETEC.
NUMBER MANUF. NUMBER TYPE
. N 31206
48 Eberine | ESP-2 1578 A e 11.20.08
No 11-30-96
Y 5597
49 Eberine | ESP2 | 1641 A 48 = 55
No 8205
(rental unit
51 Bicron Micro Rem 142 Gamma retumed)
49 56
52 Eberline E-140 1487 Gamma
53 Eberline PAC-4G 4105 Alpha
54 Eberline E-140 1333 Gamma 50 57
1
Yes 4-11-96
N 41298
56 Yes 82206
No 8-23.08
51 Yes 12-4-96 58
57 No 12-5.06
Yes 4297
58 No 12666
Yes 6-27-96
No 6-28-96
§9 Yes 10-22:96
52 No 10-23-96 59
60
Y 12496
61 r:: 12-5.96
62 53 60
63
Yes 12-4-96
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; No 12586
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With
Window; LEG/NW - Low Energy Window with no 54 61
Window; HEG/NW - High Energy Gamma/No Window




INSTRUMENT CALIBRATION SUMMARY

1997
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Instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. SERIAL
numBer | manur. | MOPEL | numBER
1 Eberline SAC-4 1128 Mo R
Yes 9.10-97
Yes 12-8-97
2 Tennhelec LB5100 13295 1 9&10
3 Tennelec LB5100 13295 o e e RS,
Yes 6-9-97 No 2-13-97
4 Eberline BC-4 808 Yes 9-11-97 Yes 9-10-97
2&3 11
5 Eberline BC-4 862
6 Eberine | ESP-2 | 1510 Yer esd Yer o207
No 2-24-97
Yes 6-11-97
7 Eberiine ESP-2 1517 4 12
8 Eberline ESP-2 1588
Yes 5-25-97 Yes 1187
9 Eberline PAC-4G 4478 ves e YN:s 129 4.6.97
5 13 Yes 7-15-97
10 Eberline PAC-4G 4478
11 Eberline ESP-2 1593 Yoz ST5ET Ve T
No 2.13.97 Yes 5-3-97
Yes 9-10-97 N 5-4-97
12 Eberine | ESP2 | 1595 °
6 14
13 Eberline ESP-2 1601
14 Eberine | E520 | 4195 o 32107 e o 5697 e
Yes 8-5-97
15 Eberline E-520 5242 7 15 & 16
16 Eberline E-520 5242
Yes 1-1-97
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma, Tes ;:g:g;
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With No 7-10-97
Window; LEG/NW - Low Energy Window with no 8 Yes 101697
Window; HEG/NW - High Energy Gamma/No Window
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Instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. mopeL | SERIAL | DETECT. ode CalDue ‘Codi O
NUMBER MANUF. NUMBER TYPE
17 Eberine | E-520 5245 B Yes 4997 Yes ! 4997
Yes 7.9.97 No 10
Yes 10-14-97 2% Yes 10-16-97
18 Eberfine E-520 5245 B/G 17 & 18
19 Eberline E-140 1376 B/G No 12-5-06
No 10-2:96 Yes 4.9.97
Yes 5.21-97 Yes 7-9-97
20 Ludium 2221 91943 A No 5-22-87 27
Yes 9-9-97
19
21 Ludium 2221 91943 B
No 12-5-96
. Yes 6-4-97
22 Eberline ESP-2 1522 B/G NS 5556 T
Yes 7-9-97 28
23 Eberline PRM-7 234 G
20 & 21 .
24 Eberline PRS-1 346 LEG/NW Na 10296
(SPA-3)
Reuter Yes 1-8-97
25 Stokes ERM L-2088 G Yoo 330,06 29
Yes 7-1.97
26 Eberline RM-14 4469 B 22
No 12-11-96
Yes 4.9.97
. No 41097
27 Eberline RM-20 1986 A 30 Yes 7.44.97
Yes 12997 No 71597
Yes 11-20-97
28 Eberline RM-20 1987 B No 1-30-97
Yes §-27-97
Mo 52897 No 61206
Dosim. 190- 23 Yes 9-0.97 -12;
29 Corp. 3032 884 B/G
" . 3
30 Eberline RM-14 7588 B
No 101266
31 Eberline ESP-2 1522 A Yoo S5
No 2-5.97
125429 24 Yes 7-1-97
32 Ludlum 2221 HEG-NW 32 No 7287
Yes 11-2097
33 Ludlum 2221 ?:‘?_42:; HEG-NW No TR
Yes 7-22.97 No 8-2906
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma;
B/G - Beta Gamma; LEG/W - Low Energy Gamma With 25 33
Window; LEG/NW - Low Energy Gamma Without
Window; HEG/NW - High Energy Gamma No Window
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL | DETEC./AS
NUMBER MANUF. NUMBER TYPE
N 1-22-97
34 Radeco HD-28 1944 Lv - 10107
35 Radeco H-809V1 6992 Lv 34 41
36 Radeco H-809V1 6994 Lv
No 7-25-94 No 12-21-85
37 Radeco H-809V1 6696 Lv
35 42
38 Radeco H-809V1 6997 LV
Y 1.23-97 N 3-1-85
39 SKC 224 4 BZ No 12407 °
Yes 10-1-97
40 SKC 224 5 BZ 36 43
M SKC 224 6 BZ
No 7-25-94 Yes 2697
42 SKC 24 7 BZ - 5507 S47
Yes 8-21-97
37 44
43 SKC 224 8 BZ
44 Eberline E-520 4195 Beta Yoo TS Ve 55
No 1-24-97 Ne
45 Eberline MP-2 125 N/A
38 45
46 Eberline MS-1 173 N/A
a7 Eberine | RM-14 | 3248 Beta No 122165 No 0:12:96
39 46
No 12-21-95 Yes 2-4-97
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; Le: 407 5.3-97
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With Yes 8.21-67
Window; LEG/NW - Low Energy Window with no 40 47
Window; HEG/NW - High Energy Gamma/No Window
AIR SAMPLE TYPE: LV - Low Vol; BZ - Breathing
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instrument inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL DETEC.
NUMBER MANUF, NUMBER TYPE
. Y ) 5.5.97
48 Eberline ESP-2 1578 A Yoo e7.07
No 8897
Yes 11-20-97
49 Eberline ESP-2 1641 A 48 55
No 9295 Yes 122456
(rental unit No 12-25-96
51 Bicron Micro Rem 142 Gamma retumed)
49 56
52 Eberline E-140 1487 Gamma
: Yes 122496
53 Eberiine | PAC-4G | 4105 Alpha fes 12.25.96
Yes 6-25.97
54 Eberline E-140 1333 Gamma 50 57
55
Yes 4297 Yes 12-24-06
56 Eberine | PAC-4S | 4034 Alpha Yee faadl o 122508 62557
51 58
57 Eberline RM-14 137 Beta
58 Eberline RM-14 247 Beta o 103406 Yos T
Yes 6-4-97 No 12-26-96
No 6-5-07 Yes 7-17-97
59 Eberline E-530 210 Gamma Yes 10-1.97
52 59
60 Eberline ESP-1 275 Gamma
61 Eberline | ESP-1 276 | Alpha/Beta i 12506 1249 ves 122656 122596
Yes 7-17-97
82 53 60
63
Yes 12-4-96 Yes 12-25-96
DETECTOR TYPE: A - Alpha; B - Beta, G - Gamma; y:s 12566 11707 No 12-26.96
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With
Window: LEG/NW - Low Energy Window with no 54 61
Window; HEG/NW - High Energy Gamma/No Window
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL DETEC.
NUMBER MANUF. NUMBER TYPE
; 12:31-96
62 Eberline RM-14 936 Beta Yeu 6.95.97
63 Eberline ASP-1 420 Gamma 62 69
64 Eberline PAC-45 4035 Alpha
Yes 12-30-96
No 12-31-97
65 Ludium 2221 102049 LEG
63 70
86 Picea
67 Yes 7-17-97
68 64 71
69
Yes 9-10-97
70
65 72
7
72
73
66 73
74
67 74
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma;
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With
Window: LEG/NW - Low Energy Window with no 68 75
Window; HEG/NW - High Energy Gamma/No Window




INSTRUMENT CALIBRATION SUMMARY

1998
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Instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
ConE — pv—y - - e —— ——— e
numBer | manur. | MOPEL 1 numBER
1 Eberline SAC-4 1128
Yes 1-19-99
2 Tennelec LBS100 13295 1 9410
3 Tennelec LB5100 13295
Yes 3-11-98 Yes 31698
Yes 6-11-98 Yes 6-16-98
Y 714 9-16.98
4 Eberline BC-4 808 Y:: 1 o.;ag.gs \;‘eos 9.17-68 !
Yes 1.5-99 Yes 1.7-09
243 1 I:o 1-899
s Eberline BC-4 862
. N 6/12/97 Yi 4.5.98
6 Eberline ESP-2 1510 Yoo £.17.98 M 7908
No 9-10-98
. Yes 11-18-98
7 Eberline ESP-2 1617 4 12
8 Eberline ESP-2 1588
Yes 2-19-98 Yes 1.28-98
9 Eberline- PAC-4G 4478 YNeos 5.25.98 52408 YNE: 4.29.68 2898
Yes 10-8-98 Yes 5.11-98
5 Yes 1.19-99 13 No 5.12.98
10 Eberline PAC-4G 4478 Yes 11-18-98
11 Eberline ESP-2 1593 Veos 57558 Vs 73553
Yes 6-16.-98 No 4.27.98
Yes 9-16-98 Yes 8-11-98
12 Eberline ESP-2 1585 No 91798 No 812:98
Yes 1-7-98 Yes 12-14.98
6 No 1.8-99 14 Yes 3.17-99
13 Eberline ESP-2 1601
14 Eberline E-520 4195 \Y(ii lgg:gg v'?s s 820.08
No 4.30-98 No 8-30-98
Yes 5-11-98 Yes 3-17-99
15 Eberline E-520 5242 7 No 5-12-98 15 & 16 No 31869
Yes 11-18-98
No 11-19.99
16 Eberline E-520 5242
Yes 3-16-98
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; Ves S
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With No 9.17.98
Window; LEG/NW - Low Energy Window with no 8
Window; HEG/NW - High Energy Gamma/No Window
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL DETECT.
NUMBER MANUF. NUMBER TYPE
Yes 2308 Yes 3198
17 Eberline E-520 5245 B No 2-4-98 Yes 7-3-88
Yes §-13-98 No 7-4-98
Yes 9-10-08 26 Yes 11-498
18 Eberine | E520 | 5245 B/G 17 &18 Yor S0 12699 o 11568 1400
No 1-27-68 No 31599
Yes 5-24-99 Yes 6-24-99
19 Eberline E-140 1376 B/G Yes 3-1-98
No 12-26-97 Yes 7-3-88
Yes 51398 Yes 9-10-98
20 Ludlum 2221 91943 A No 5-14.98 27 No -11-98
Yes 8-20-98 Yes 1-26-99
19 No 8-30-68 No 1-27-99
21 Ludlum 2221 91943 B ves P
Yes 4-26-98
. No 4-27-98
22 Eberlfine ESP-2 1522 B/G Yoo 27598 Les £120 8-11-98
28 ° e
23 Eberline PRM-7 234 G
20& 21
24 Eberline PRS-1 346 LEG/NW Ne 10-2-%
(SPA-3)
Reuter Yes 2-3.98
25 Stokee ERM | L-2088 G o 2408 29
Yes 5-13-98
Yes 9-10-98
26 Eberline RM-14 4469 B 22 No 9-11-98
Yes : 1.29-69 Yes 52668
No 1-30-99 No 4.27-98
27 Eberine | RM-20 1986 A Yes 5.12.08 81198
No 122307 30 i:: 132_‘1175_'99:
28 Eberline RM-20 1987 B Yes 5-5-98 No 31809
Yes 8-11-98 Yes 6.24.99
No 81268
20 Dosim. 2082 190- B/G 23 Yes 121408 No 6-12:96
Yes 3-17.99
Corp. 884 No 3-18-99
31
30 Eberline RM-14 7588 B
No 10-12-96
31 Eberline ESP-2 1622 A Yes 3-31-08
No 4-1-88
155420 24 Yes 7.23.98
32 Ludium 2221 HEG-NW 32 \‘(\L"s 7-24-98 11.4.98
No 11.608
33 Ludium 2221 91943 | e Yes 41190
u (44-2) - No 7-23.87 Yes 6-24-89
No 52096
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma;
B/G - Beta Gamma; LEG/W - Low Energy Gamma With 25 33
Window; LEG/NW - Low Energy Gamma Without
Window; HEG/NW - High Energy Gamma No Window
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. mopEL | SERIAL | DETEC./AS | 2al D
NUMBER | MANUF. NUMBER | TYPE | ‘Number | Yes/l Yati
- Yes 122195
Yo 12-9-98
34 Radeco HD-28 1944 Lv fes 12.10.98
Yes 6-17-99
35 Radeco H-809V1 6992 v 34 4“1
36 Radeco H-809V1 6994 Lv
No 7-25-94 No 12-21-95
37 Radeco H-809V1 6696 Lv
35 42
38 Radeco H-809V1 6997 Y
Y 6-4-98 N 3-1-85
39 SKC 224 4 BZ No 6.5.98 ©
Yes 6-17-99
40 SKC 224 5 BZ 26 43
41 SKC 224 6 8z
No 7-25-94 Yes 4.28-98
N 4-27-98
42 SKC 224 7 BZ Yoo £.12.98
No 8-13-98
37 44 Yes 12-14-98
43 SKC 224 8 BZ Yes 3-17.99
No 3-18-99
Yes 6-25-99
44 Eberline E-520 4195 Beta XS T5AET Yoo 557
Yes 8-12-98 No 3.9-97
No 8-13-98
45 Eberline MP-2 125 N/A Yes 61799
38 45
46 Eberfine MS-1 173 N/A
47 Eberine | RM-14 | 3248 Beta Ne 12218 No 61206
39 46
No 12-21-95 Yes 4-28-98
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; ;fs 4-27-98 62065
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With No 1-26-90
Window: LEG/NW - Low Energy Window with no 40 a7 Yes 61669

Window; HEG/NW - High Energy Gamma/No Window
AIR SAMPLE TYPE: LV - Low Vol; BZ - Breathing
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MopeL | SERIAL | DETEC. vice [ 0.0:8: i} Cal DueiiiCo
NUMBER MANUF, NUMBER TYPE »
-19-
: (rental unit
48 Eberline ESP-2 1578 A retumed)
49 Eberline ESP-2 1641 A 48 55
No 9-2-95 No 12-25-96
(rental unit
51 Bicron Micro Rem 142 Gamma retumed)
49 56
52 Eberline E-140 1487 Gamma
§3 Eberline PAC-4G 4105 Alpha No 6-24.97
§4 Eberline E-140 1333 Gamma 50 57
55
No 7-4-97 No 6-25-97
56 Eberine | PAC-4S | 4034 Alpha ey
51 58
57 Eberline RM-14 137 Beta
58 Eberline RM-14 247 Beta Ves 155 = TS
No 4.6.98
Yes 7123198
59 Eberline E-530 210 Gamma No 7124198
52 Yes 12-15.98 59
Yes 3-17-99
. _ No 3-18-98
60 Eberline ESP-1 275 Gamma Yes 6.24.99
61 Eberine | ESP-1 276 | Alpha/Beta o 698 558 No 12269
Yes 7-23-98
No 7-24-98
62 53 Yes 12-14-98 60
Yes 3-17-09
63
No 7-17-97 No 12-26-96
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; \,(f: 0.30.08 8-20-98
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With Yes 1-20.99
Window; LEG/NW - Low Energy Window with no 54 Yo 1309 s 200 61
Window; HEG/NW - High Energy Gamma/No Window
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL DETEC.
NUMBER MANUF. NUMBER TYPE
. Yi 8-28.98
62 Eberline RM-14 936 Beta Ny 8.20.08
63 Eberline ASP-1 420 Gamma 62 69
64 Eberline PAC-45 4035 Alpha
No 123197 Yes 52508
65 Ludium 2221 102049 LEG
63 70
€6 Bicron MicroRem B698G Gamma
87 Eberline MS-2 999 Nal No e
68 Eberline RAS-1 0885 n/a 64 71
69 Eberine | RO-2 3644 | G3MMa
Beta
No 1.2.98
99136
70 Ludlum 2221 (225) LEG
65 72
71
72 No 73508
Yes 5-13-98
No 5-14-08
73 Yes $-10-98
66 No 9-11-98 73
Yes 1-29-99
74
Yes 8-20-98
67 74
Yes 11-6-98
DETECTOR TYPE: A- Alpha; B - Beta; G - Gamma; ;‘:s 1-7-98 17.09
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With No © 61899
Window; LEG/NW - Low Energy Window with no 68 75
Window;, HEG/NW - High Energy Gamma/No Window




INSTRUMENT CALIBRATION SUMMARY

1999
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Instrument Inventory Calibration Dates and Current Status Calibration Dates and Current Status
CODE INST. SERIAL
NUMBER | manur. | MOPEL | numeer
1 Eberline SAC-4 1128
2 Tennelec LB5100 13295 1 9&10
3 Tennelec LB5100 13295
Yes 1-5-99 Yes 1-7-99
Yes 3.28-98 No 1-8-99
4 Eberline BC-4 808 Yes raee o 42099 Mot
2&3 11
5 Eberline BC-4 862
6 Eberline ESP-2 1510 Ne 81898 No 11998
7 Eberline ESP-2 1517 4 12
8 Eberline ESP-2 1588
Yes 1-19-89 No 11.19-88
o Eberine | PAC-4G | 4478 ver Toree
_ 5 13
10 Eberline PAC-4G 4478
1 Eberline ESP-2 1503 o e s T
No 1-8-89 No 3-18-99
12 Eberline ESP-2 1595
6 14
13 Eberline ESP-2 1601
. . N 11.19.98 Y 3-17-99
14 Eberline E-520 4195 ° rfos 3-18-99
15 Eberline E-520 5242 7 15 & 16
16 Eberline E-520 5242
No 9-17-98
DETECTOR TYPE: A- Alpha; B - Beta; G - Gamma;
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With
Window; LEG/NW - Low Energy Window with no 8
Window; HEG/NW - High Energy Gamma/No Window
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL DETECT.
NUMBER MANUF. NUMBER TYPE
17 Eberline E-520 5245 B
26
18 Eberline E-520 5245 B/G 17&18
19 Eberline E-140 1376 B/IG Yes 1-26-99
Yes 1-26-09 No 1-27-98
No 1-27-99
20 Ludium 2221 91943 A Yes 5-1-99 27
19
21 Ludlum 2221 91943 B
No 8-12-99
2 Eberline ESP-2 1522 BIG Ves yREETS
28
23 Eberline PRM-7 234 G
20 & 21
24 Eberline PRS-1 346 LEG/NW No 10-2:96
(SPA-3)
Reuter Yes 1-20-99
25 Stokee ERM | L-2088 G Yee 13080 29
2% Eberline RM-14 4469 B 22
Yes 3-17-99
No 3-18-69
27 Eberline RM-20 1986 A Yes 6-24-99
30
Yes 31799
28 Eberline RM-20 1987 B No 31899 -
Dosim. 190- 23 No 6-12.96
.29 Corp. 3032 884 B/G
31
30 Eberline RM-14 7588 B
No 10-12-96
31 Eberline ESP-2 1522 A Yes 21199
24 Yes 6-24-99
125429
32 Ludium 2221 HEG-NW 32
33 Ludlum 2221 ?lig HEG-NW - —
No 8-29-96
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma,
B/G - Beta Gamma; LEG/W - Low Energy Gamma With 25 33
Window: LEG/NW - Low Energy Gamma Without
Window; HEG/NW - High Energy Gamma No Window
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL | DETEC./AS
NUMBER MANUF. NUMBER TYPE
34 Radeco HD-28 1944 LV
35 Radeco H-809V1 6992 Lv 34 41
36 Radeco H-809V1 6994 Lv
No 7-25-94 No 12-21-85
37 Radeco H-809V1 6696 Lv
. 35 42
38 Radeco H-809V1 6997 Lv
39 SKC 24 4 BZ Yes 6-17-99 No 3-1.95
40 SKC 224 5 BZ 36 43
41 SKC 224 6 BZ
No 7-25-94 Yess 3-17-99
No 3-18-99
42 SKC 224 7 BZ Yoo 6.25.99
37
43 SKC 224 8 BZ 44
44. Eberline E-520 4195 Beta Voo PR Ves 5557
No 3.9-97
45 Eberline MP-2 125 N/A
38 45
45 Eberline MS-1 173 N/A
47 Eberine | RM-14 | 3248 Beta Ne 122165 No 6126
39 46
No 12-21-85 No 1-28-99
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; Yes 6-16-99
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With
Window; LEG/NW - Low Energy Window with no 40 47
Window; HEG/NW - High Energy Gamma/No Window
AIR SAMPLE TYPE: LV - Low Vol; BZ - Breathing
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Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. MODEL SERIAL DETEC.
NUMBER | MANUF. NUMBER | TYPE yat
2-19-9
" (rental unit
48 Eberline ESP-2 1578 A et
49 Eberline ESP-2 1641 A 48 55
No 9-2.95 No 12-25-96
{rental unit
51 Bicron Micro Rem 142 Gamma retumed)
49 56
52 Eberline E-140 1487 Gamma
53 “Eberline | PAC-4G 4105 Alpha No 12:24.97
54 Eberline E-140 1333 Gamma 50 57
55
No 7-1-97 No 6-25-97
56 Eberine | PAC-4s | 4034 Alpha e "
51 58
57 Eberline RM-14 137 Beta
58 Eberline RM-14 247 Beta s yr] = T
No 4-6-98
| Yes 7123198
59 Eberline E-530 210 Gamma No 7/24/98
52 Yes 1215.98 59
Yes 31798
. No 3-18-99
60 Eberline ESP-1 275 Gamma Yeu 62460
61 Eberine | ESP-1 276 | Alpha/Beta Yo 64799 78 Ne 12269
62 53 60
63
No 7-47-97 No 12-26-96
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma, Yes £.30.68 8-20-98
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With Yes 1-29-99
Window; LEG/NW - Low Energy Window with no 54 No 13080 52090 61
Window; HEG/NW - High Energy Gamma/No Window No 5-25-09




IH & S Form #200 Forest Hills Site

1999 Instrumentation Calibration Summary

Page 5 of 5

Instrument Inventory

Calibration Dates and Current Status

Calibration Dates and Current Status

CODE INST. SERIAL DETEC.
numBer | manur. | MOPEL fnumBer| TvPe
62 Eberline RM-14 936 Beta
63 Eberline ASP-1 420 Gamma 62 69
64 Eberline PAC-45 4035 Alpha
No 12-31-97 Yes 8-23-99
65 Ludium 2221 102049 LEG
63 70
66 Bicron MicroRem B698G Gamma
67 Eberiine MS-2 299 Nal No et
68 Eberline RAS-1 0885 nfa 64 71
. Gamma
69 Eberline RO-2 3644 Beta
09136 No 1.2-98
70 Ludium 2221 (225) LEG
65 72
71
72 Yes 1.29-68
No 1-30-99
73
66 73
74
Yes 8.20-98
67 74
Yes 6-17-99
DETECTOR TYPE: A - Alpha; B - Beta; G - Gamma; No 6-18-98
B/G - Beta/Gamma; LEG/W - Low Energy Gamma/With
Window; LEG/NW - Low Energy Window with no 68 75
Window; HEG/NW - High Energy Gamma/No Window
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EBERLINE INSTRUMENT CORPORATION
PLUTONIUM ALPHA STANDARD

CERTIFICATE
SERIAL NO. 7345

The alpha particle emission rate frem the active surface of the source is:

1,120

i+

20 Alpha particles/minute (2 Pi)

The total disintegration rate is:

2,210

+

40 Disintegrations/minute (4 Pi)

The source was stardardized by counting the alpha particles emitted jroin
the active surface with internal, proportional, standardization chambexr.
Tne backscatier of alpha particles from the surface was assumed to be
1.5 % in caleulating the total (4 Pi) disintegration rate.

0.0010 uCi .
: DATE: September 24, 1974

Isotopic Content:

99.23 % Pu-239 &nmmvzgf’/<j;qumég¢1 :
0.75 Pu-240 J. Donald Rodriguez, Heai
0.015 Pu-241 Isotope Section

Re-standardization is advised after one year.



EBERLINE INSTRUMEN.T'C"ORPORATION
PLUTONIUM ALPHA STANDARD

CERTIFICATE
SERIAL NoO. 5308
The alpha particle emission rate froem the active surface of the source is:

15,900 + 300 Alpha particles/mivvte {2 Pi)

The total disintegration rate is:

31,300 * 600 Disintegrations/minute (4 Pi)

The source was standardized by counting the alpha particles emitted from
the active surface with internal, proporti&nal, standardization chamber,
The backscattier of alpha particles from the surface was assumed to be
1.5 % in caleulating the tetal (4 Pi) distintegration rate.

0.0141 uCi
DATE: September 24, 1974

Isotopic Content:

99.23 % Pu-239 SIGI:’E’D:A& /6;—»@?46 Xl e <
0.75 Pu-240 “J. Donald Rodriguez, Hedd .
0. 015 Pu-241 Jsctope Section

Re-standardization is advised after one year.



EBERLINE INSTRUME’IVT'C'ORPORATIOIV
PLUTONIUM ALPHA STANDARD

CERTIFICATE
SERIAL NO. 7346

The alpha particle emission rate from the active surface of the source is:

117,300 + 2300 Alpha particles/minute (2 PZ)
The total disintegration rate is:

231,100

M

4600 Disintegrations/minute (4 PL)

The source was standardizad by counting the alpha particles emitted from
the active surface with internal, proportioral, standardization chamber.
The backscatter of alpha particles from the surface was assumed to be

1.5 % in calculating the total (4 Pi) disintegration rate.

0.1042 uCi
' DATE: September 24, 1974

Isotopic Content:

. . .
0.75 Pu-240 (/d. Donald Rodrigies, HeGd

0. 015 Pu-241 Isotope Section

Re-standardization is advised after one year.



EBERLIVNE INSTRUME’NT'C'ORPORATION
PLUTONIUM ALPEA STANDARD

" CERTIFICATE
SERIAL N O. 7347
The alpha particle emission rate from the active surface of the source is:

1,133,000 + 22,700 Alpha particles/mirvte (2 PL)

The total disintegration rate is:

2,232,000 £ 44,600

Disintegrations/minute (4 Pi)

The source was standardized by counting the alpha particles emitted from
the active surface with internal, proportional, standardization chamber.
The backscatier of alpha particles from the surface was assumed to be

1.5 % in calculating the total (4 Pi) disintegration rate.

1.0066 uCi
: DATE: September 24, 1974

Isotopic Content:

99.23 9 Pu-239 SIGHED% M Secln o oen
0.75 Pu-240 J. Donald Rodrighez, H@)O

0.015 Pu-241 Isotcpe Section

Re-standardization is advised after one year.



REPORT OF CALIBRATION
Electroplated Beta Source Serial # 761/84

Description of Source:

N . . . 1 191 e}
Principal radionuclide Technetium 99

Electroplated on polished Hi disc, approximately_0.79 mm thick.
{type of metal)

Diameter, 2.54  cm active, 3+ 18 _cm total.
2

Radioactive material permanently fixed to the disc by heat treatment, without any covering over
the active surface.

Calibration Date: September 10, 1984

Measurement Method:

The 2n beta emission rate was measured using an internal gas flow proportional chamber. Trace
ability to NBS has been demonstrated, the most recent intercomparison with NBS being
May 1981 when the EIC—NBS agreement was within 0.3%.

Measurement Result:

The total number of beta particles emitted from the surface of the disc per minute on the above
date was

101 x 15

The total disintegration rate, assuming _25___% backscatter of beta particles from the surface
of the disc, was

162 e 24 (0,00007% ucCi)
*

r/ .
The uncertainty of the measurement is | 2: ‘which is the sum of random counting error at the 99%
confidence level and the estimated upper limit of conceivable systematic error in this measurement.

Information on isotopic composition or radioactive impurities:

¥ Based on 100 minute counts

Calibrated by: Jim Arellano

{please pnrjig:?type)

eberline

-Eberline Instrument Corporation
P.O.Box 3874
Alobuquerque, New Mexico 87110




REPORT OF CALIBRATION

Electroplated Beta Source Serial # T762/84

Description of Source:

Principal radionuclide Technetium 99

Electroplated on polished i disc, approximately 0.79 mm thick.
{type of metal)

Diameter, 2.54 _ cm active, 3. 18 _cm total.

Radioactive material permanently fixed to the disc by heat treatment, without any covering over
the active surface.

+

Calibration Date: September 11,1984

Measurement Method:

The 2n beta emission rate was measured using an internal gas flow proportional chamber. Trace
ability to NBS has been demonstrated, the most recent intercomparison with NBS being
May 1981 when the EIC—NBS agreement was within 0.3%.

Measurement Result:

The total number of beta particles emitted from the surface of the disc per minute on the above
date was

802 x 90

The total disintegration rate, assuming 25 % backscatter of beta particies from the surface
of the disc, was

1,310 x 140  (0,000592 uCi)

The uncertainty of the measurement is 1 1%which is the sum of random counting error at the 99%
confidence level and the estimated upper limit of conceivable systematic error in this measurement.

¢

Information on isotopic composition or radioactive impurities:

Calibrated by: _ Jdim Arellano

{please print or type)

eberline

- Eberiine Instrument Corporation
P.O.Box 3874
Albuquerque, New Mexico 87110




REPORT OF CALIBRATION

Electroplated Beta Source Serial # _ 76%/84

Description of Source:

Principal radionuclide Technetium 99
Electroplated on polished Ni disc, approximately _ O0.79  mm thick.
{type of metal)

2

Diameter, 2.54 ¢m active, 5.18 cm total,

Radioactive material permanently fixed to the disc by heat treatment, without any covering over
the active surface.
€

Calibration Date: September 11,1984
Measurement Method:

The 2n beta emission rate was measured using an internal gas flow proportional chamber. Trace
ability to NBS has been demonstrated, the most recent intercomparison with NBS being
May 1981 when the EIC~NBS agreement was within 0.3%.

Measurement Result:

The total number of beta particles emitted from the surface of the disc per minute on the above
date was

11,700 x 400
The total disintegration rate, assuming 25 % backscatter of beta particles from the surface
- of the disc, was

18,700 * 700 (0.0084% uCi)

The uncertainty of the measurement is 2¢2_which is the sum of random counting error at the 99%
confidence level and the estimated upper limit of conceivable systematic error in this measurement,

Information on isotopic composition or radioactive impurities:

Calibrated by: Jim Arellano

{plesse print or type)

eberline

~Eberline Instrument Corporation
P.O.Box 3874
Albuquerque, New Mexico 87110

{signature)




REPORT OF CALIBRATION
Electroplated Beta Source Serial # 764/84

Description of Source:

Principal radionuclide Technetium 99

Electroplated on polished Ni disc, approximately 0.79 mm thick,
(type of metal)

Diameter, 2.54 _cm active, 3. 18 _cm total.

Radioactive material permanently fixed to the disc by heat treatment, without any covering over
the active surface.

Calibration Date: September 14,1984

Measurement Method:

The 2r beta emission rate was measured using an internal gas flow proportional chamber. Trace
ability to NBS has been demonstrated, the most recent intercomparison with NBS being
May 1981 when the EIC-NBS agreement was within 0.3%.

Measurement Result:

The total number of beta particles emitted from the surface of the disc per minute on the above
date was

91,200 t 2,700
The total disintegration rate, assuming 25 % backscatter of beta particles from the surface

f the disc,
of the disc, was 146,000 % 4,000  (0,0657 uCi)

The uncertainty of the measurement is 3%_which is the sum of random counting error at the 99%
confidence level and the estimated upper limit of conceivable systematic error in this measurement.

Information on isotopic composition or radioactive impurities:

Calibrated by: Jim Arellano

{please print

eberline P

-Eberhine Instrument Corporation
P.O. Box 3874

p
Albuqguerque, New Mexico 87110 /((

pe)

'M
; . -
\‘_f)(gnature)




CERTIFICATE OF CALIBRATION
BETA STANDARD SOURCE

Radionuclide: Cs-137
Half Life: 30.0 £0.2 years
Catalog No.: EAB-137
Source No.: T-993

Description of Source
a. Capsule type:
b. Nature of active deposit:

¢. Active area/ diameter/volume:

d. Backing:
¢. Cover:

Radioimpurities

Method of Calibration

Customer: OXFORD/TENNELEC
P.O.No.: TR 9209-0082
Reference Date: September 15 1992 12:00 PST.
Contained Radioactivity: 29,900 dpm.
Contained Radioactivity: 0.498 kBq.

PL

Distributed and evaporated metallic salts

45 mm

0.254 mm stainless steel

0.9 mg/cm? aluminized mylar

None detected

The source was prepared from a weighed aliquot of solution whose concentration in puCi/gram was

determined by by gamma spectometry.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration:

b. Random uncertainty in assay:

¢. Random uncertainty in weighing(s):
d. Total uncertainty at the 99% confidence level:

NIST Traceability

+ 1L1%
+ 1.0%
+ 04%
+ 2.5%

This calibration is implicitly traceable to the National Institute of Standards and Technology.

Notes

1. Nuclear data were taken from "Table of Isotopes”, edited by Virginia S. Shirley, 1986.

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay (and later NIST certification) of Standard
Reference Materials (As in NRC Regulatory Guide 4.15).

Jpmar U flinin,

QUALITY CONTROL
Sepl. 1V, /792

Date Signed

ISOTOPE PRODUCTS LABORATORIES

1800 No. Keystone Street.,
Burbank, California 91504

_(818) 843 - 7000

IPL Ref. No.: 408-26-1




CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide: Po-210 Customer: OXFORD/TENNELEC
Half Life: 138.376 £ 0.002 days P.O.No.: TR 9209-0082
Catalog No.; EAB-210 Reference Date: September 15 1992 12:00 PST.
Source No.. U-295 “ Contained Radioactivity: 30,600 dpm.
Description of Source Containgd Radioactivity: 0.511 kBq.

a. Capsule type: PL .

b. Nature of active deposit: Electroless deposited polonium

c. Active area/ diameter/volume: 45 mm

d. Backing; 0.254 mm silver CAUTION!

e. Cover: 100 pg/cm? gold DELS%AJSTS&JITPFEACE

' ACTIVE AREA
Radioimpurities
None detected

Method of Calibration

The source was assayed using a windowless internal gas flow proportional counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: + 1.3%
b. Random uncertainty in assay: + 1.0%
¢. Random uncertainty in weighing(s): +  0.0%

+ 23%

d. Total uncertainty at the 99% confidence level:

NIST Traceability
This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from "Table of Isotopes”, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay (and later NIST certification) of Standard
Reference Materials (As in NRC Regulatory Guide 4.15).

. U1~ o

QUALITY CONTROL
Nept- 11, /792

Date Signed

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street.,

Burbank, California 91504

(818) 843 - 7000

IPL Ref. No.: 408-26-2
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CALIBRATION RECORDS
FOR INSTRUMENTS USED FOR

RADIOLOGICAL SURVEYS

Purpose

The Westinghouse Blairsville Site utilized nuclear materials during the period of the mid to late 1950’s
to the early part of the 1960°s. Work was performed both under licenses with the atomic Energy
Commission and for the Bettis Atomic Power Laboratory. Although all work ceased during the
1960’s, subsequent radiological surveys and investigations, starting in 1993, established that some
residual radioactivity, primarily in underground piping and subsurface soil contamination, existed on
the site. During the period of 1993 through the present, additional remediation work and radiological
surveys have been conducted to establish that the site can be released for unrestricted use. This series
of reports documents the results of the final status radiological surveys subsequent to the various
remediation efforts.

Scope

This report compiles information on the calibration of the radiological survey instruments, which were
used to measure the radiation levels presented in the other reports issued for this project. In each
report, which documents a final radiological survey, the data sheets that record the measured radiation
levels also provide specific information with respect to the specific instrument used to make the
measurement. This report provides the necessary information to establish the entire calibration history
of each specific instrument. These instruments have been used for the Westinghouse sites at
Blairsville, Cheswick, and Forest Hills (now Viacom, Inc.). Therefore these calibration records are
applicable to all these sites.

Discussion

All instruments used for radiological surveys on this project were calibrated on a frequency depending
on the specific instrument. The calibration history for every instrument used on the project is
summarized in appendix A, which cover the years 1993 through 1999. These summaries also provide
a reference to a "Code Number." Included with this report in Appendix B are sheets labeled "Code
Number 1" through "Code Number 70." Each of these "codes" incorporates the calibration records as
appropriate for the specific instrument.

The certification sheets for each of the source standards used by the project to calibrate the instruments
for conversion of CPM to DPM are included in Appendix C. Other calibrations were performed at
other licensed operations as noted by the calibration records and no information on Source Certification
is provided here.



CALIBRATION RECORDS
FOR INSTRUMENTS USED FOR

RADIOLOGICAL SURVEYS

List of Volume Contents

1. Appendix A: Instrument Calibration Summary Sheets
Appendix B: Certificates of Calibration for Source Standards

2. Appendix C: Instrument Codes 1 to 3

3. Appendix C: Instrument Codes 4 to 8

4. Appendix C: Instrument Codes 9 to 14

5. Appendix C: Instrument Codes 15 to 25

6. Appendix C: Instrument Codes 26 to 36

7. Appendix C: Instrument Codes 37 to 70
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CODE NUMBER 1

REPORT #001



IH& S Form # 203

Forest Hills Site Manual Lab Counter

(Chi Square)

1[1Cs137#849 [ ]TcO9# 763/84 [ ]Tc99#764/84
|MPu239#5308 [ |Pu239#7346 [ ]Tc99 #767/84

,91(919.(99 gg‘lg </ 2 MIINUTE COUNT: 46,108
2l 133 A 4 (D, 564 GROSS CPM (Count/min) ] 5; Gggl
{;7@) 1/99\ Q(D) qu NET CPM (Gross count -Bkg.) /3’ 05(_(
35) 920 3 (07 305 EFFICIENCY (Net CPM/DPM) | /] -]
26,079 26,108, CORR. FACTOR (1 / Eff) 2.4
TOTAL/ 10: .
(average) 9\01 ng
Sq. Root of average: 7

(Sigma) (oA
3 Sigma: “/gé TOTAL COUNTS: .
Average + 3 Sigma: 26719 COUNT TIME: 5 o Minutes
Average - 3 Sigma: 85747 COUNTS PER MINUTE o5

InavE: T Gamezn

SIGNATURE:W /Q’Iﬂfwr)

G-({-99




IH& S Form # 203

Forest Hills Site

(Chi Square)

Manual Lab Counter

// 28

[ 1Cs 137 # 84-9
[ Pu 239 # 5308

[ ] Pu 230 #7346

[ 1Tc-00# 763/84 [ ] Tc 99 #764/84

[ ] Tcoo #767/84

/.%.%’_._.

R 25

223

2/l72

235 P53

A6YS0

AS?9Y¢

0076

23928

A4 02

A3 ¢

TOTAL /7 10:
(average)

26075

Sq. Root of average:

{Sigma) / @/
3 Sigma: 4/(573
Average + 3 Sigma: 2 G éoé/
Average - 3 Sigma: ‘;S/é 38

2 MIINUTE COUNT:

GROSS CPM (Count/min)

NET CPM (Gross count -Bkg.) /. '3/ @7

EFFICIENCY (Net CPM /DPM)

CORR. FACTOR (1 / Eff)

TOTAL COUNTS; 9/
COUNT TIME: QO Minutes
COUNTS PER MINUTE

0.

SIGNATURE:

nave ElydE Sclea 77

“7

“2-99




IH& S Form # 203
Forest Hills Site

Manual Lab Counter

(Chi Square)

| 22

11 1Cs137#849
| 4 Pu 239 # 5308

[ ]Pu239 #7346

[ 1Tc-99# 763/84 [ |Tc 99#764/84
[ ] Tco9 #767/84

S Y- 97

2¢ 285 26727
2c082 2¢ /752
2595/ 24205
L&oO7 2 2¢ 188
25937 2¢ 08¢
TOTAL /10:
{average) 2672/
$q. Root of average:
(Sigma) /¢/
3 Sigma: 5/53
Average + 3 Sigma: 2cL0Y
Average - 3 Sigma: 025435’

2 MIINUTE COUNT:

L€o88

GROSS CPM (Count/min)

YA &4

NET CPM (Gross count -BKkg.)

/30y

EFFICIENCY (Net CPM /DPM)

07 4

CORR. FACTOR (1 / Eff)

2.4

TOTAL COUNTS;

2
COUNT TIME: 2 o Minutes
COUNTS PER MINUTE o./

NAME: oz « Sors s

SIGNATURE:

/~12-237




IH& S Form # 203

Forest Hills Site Manual Lab Counter
(Chi Square)
g
]Cs137#849 [ | Tc-99# 763/84 [ ] Tc99#764/84

|]APu239#5308 [ 1Pu230#7346 [ ] Tcoo #767/84

hes98 2L 99 2 MIINUTE COUNT: 26046
" {9 [5/ Y Q/ 732 GROSS CPM (Count/min) /a2 2
2.5 '745/ 15 66 q NET CPM (Gross count -Bkg.) /2620,
:L ¢ aS6 1\< ,)‘14 EFFICIENCY (Net CPM /DPM) 1‘//, ¢
15%35 is 9 T?g CORR. FACTOR (1 / Eff) a 17/

TOTAL / 10:

(average) 18856%

Sq. Root of average: _

{Sigma) 160.5

3 Sigma 499.5 TOTAL COUNTS; 2

Average + 3 Sigma: 26350 COUNT TIME: Q. Minutes

Average-3 Sigma: | g 59547 COUNTS PER MINUTE Ny

NAME: V. 7Azol

SIGNATURE: (/,7%?/@_;
4
T

S



IH& S Form # 203

Manual Lab Counter

Forest Hilis Site
(Chi Square)
] : naglt [
[1Cs137#849 [ ]TcO9# 763/84 [ | Tc99# 764/84

?q Pu239#5308 [ ]Pu239#7346

[ ] Tc99 #767/84

| srasd

S| 285450
254N | 25520
15705 | 25637
2534 | 25780
25705 | a5 454
TOTAL / 10 )
(average) 25585 9
Sq. Root of average: 160 4
(Sigma) ottt
3 Sigma: 6(5)},0
Average + 3 Sigma: iéﬁ.g'?
Average - 3 Sigma: 150‘7?

2 MIINUTE COUNT:

15559

GROSS CPM {Count/min)

/12.2¢¢

NET CPM (Gross count -Bkg.)

/26 &

EFFICIENCY (Net CPM /DPM)

Y0.%

CORR. FACTOR (1 / Eff)

2.5

TOTAL COUNTS;

COUNT TIME: 2 ¢ Minutes
COUNTS PER MINUTE O, 9\

Twwe [ Y 7or e

SIGNATURE: /7 117, ,f/
7

7-8-58




IH& S Form # 203

Forest Hills Site

(Chi Square)

Manual Lab Counter

oA

[ ]Cs 137 #84-9
[] Pu 239 # 5308

{ ] Pu 239 #7346

[ ]Tc-99# 763/84 [ |Tc99#764/84
[ 1Tco9 #767/84

i 2V

T/ EEC

235G 2See32
A5 S/ 3 53

AT S3 25455

AJ 528 ASHL 3
RSE/E PAR VL)
TOTAL /10:

(average) 25 {73
Sq. Root of average: !

{Sigma) [0

3 Sigma: YAG
Average + 3 Sigma: 2¢ 053
Average - 3 Sigma: 25 09 3

2 MIINUTE COUNT:

23,510

GROSS CPM (Count/min)

/g7ff

NET CPM (Gross count -Bkg.)

/12,755

EFFICIENCY (Net CPM /DPM)

NO.8

CORR. FACTOR (1 / Eff)

2.6

TOTAL COUNTS;

COUNT TIME: Jg Minutes
COUNTS PER MINUTE J

F NAME: Lz 2y Of,ﬂ,;f

1

SIGNATURE:
ownre s LE
/

2-2% -9&




IH& S Form # 203

Forest Hills Site Manual Lab Counter

(Chi Square)

11238

1[1Cs137#84-9 [ ]Tc-99# 763/84 [ ] Tc99+# 764/84
| DYPu239#5308 [ |Pu239#7346 [ ] Tcoo#767/84

13127

31280

2556 | 25558 2 MIINUTE COUNT: 2510
2S5 29 4 2552 \{ GROSS CPM {Count/min) 12858
;S ~) {1 Q— S—(C(;) . NET CPM {Gross count -Bkg.) ‘ va %S 8
iscz0 | 25719 EFFICIENCY (Net CPM/DPM) | ([ { , | of6
2S5 59) 5579 | CORR. FACTOR (1/ Eff) 9.43
(aversge) a5¢oe

sq. R(oSc:; rc:aa)verage: 0O

8 Sigma: ' 40 TOTAL COUNTS; S

Average + 3 Sigma: 6088 COUNT TIME: QO Minutes
Average - 3 Sigma: 95128 COUNTS PER MINUTE .7

I NAME: Jine (GE WA TA

s&c;r\a,c\'rumz:4h;t &Q )

H/:z |49




IH& S Form # 203

Forest Hills Site Manual Lab Counter

(Chi Square)

]1Cs 137 #84-9
M_Pu 239 # 5308

[ ]Tc-99# 763/84 [ ]|Tc99#764/84
[ 1Pu239 #7346

[ ] Tco9 #767/84

13-12-97

16385 16289 2 MIINUTE COUNT: 26572
3(0 154 %43 L GROSS CPM (Count/min) ’%;)8 '
2029 2L 206 NET CPM (Gross count -Bkg.) | {3 2680.9
15920 2,118 EFFICIENCY (Net CPM/DPM) | 149 1}
1633| 26 25Y CORR. FACTOR (1 / Eff) 2.4

(overzae) ALY

il AT ;_

3 Sigma: 48 L TOTAL COUNTS; A
Average + 3 Sigma: 26730 COUNT TIME: 2O Minutes
Average - 3 Sigma: A5 75 s, COUNTS PER MINUTE o.1

SIGNATURE: (Z C/
. WA

Wil | b

DATE PERFOQW‘? ED

3/28C

‘/!377



IH& S Form # 203

Forest Hills Site Manual Lab Counter

(Chi Square)

/728

[]Cs137#849 [ ]TcO9# 763/84 [ ]Tc99#764/84
DLPu239 #5308 [ |Pu230#7346 [ ]Tco0 #767/84

3280

31297

Jfgy7 25579 2 MHNUTE COUNT: ;2
Yoy, 250 s GROSS CPM (Count/min) /L9 3
o gy 2ry e NET CPM (Gross count -Bkg.) /2 Ty 3
s e EFFICIENCY (Net CPM /DPM) 4/, o T
255y oy CORR. FACTOR {1/ Eff) 2.us
TOTAL/10:
{average) 25725/
Sq. Root of average:
(Sigma) V4]
3 Sigma: v gd TOTAL COUNTS; 2
Si :
Average + 3 Sigma 2E23/ COUNT TIME: 2o Minutes
Average - 3 Sigma:
g g 2527/ COUNTS PER MINUTE . /O

NAME: /W7 s 177

T
el 7
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This Certificate will be accompanied by Calibration Charts or Readings where applicable

Pittsburgh, PA
412/733-1900

GTS Instrument Services
2045 Route 286

15239-2839
Fax: 412/327-8189

CALIBRATION
CERTIFICATE

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: Westinghouse

Customer Address:

P.0. Box 3700

Model

Pittsburgh, PA 15230

Instrument Manulacturer

Eberline

Serial Number 1128

External Probe(s)

Serial #

Customer P.O.#  MB-14027-5 Calibration Method Pulser s/n 101500
Work Order # 1-97-05-209
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
1 0.1 MIN 20K CPM 2,000 CPM 2,000 CPM |Al]l Calibrations Btn. + & - 10%
5 80K 8,000 8,000
3 Input Sensitivity = 10mV
4 1 MIN 20K 20,023 20,023
5 30K 80,171 80,171 High Voltage = 754 Volts
g 10 MIN 20K 200,293 200,293 Response Check to 230Th
8 80K 801,550 801,550
9 Electronic calibration only
10
1"
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable
to the National Institute of Standards and Technology (We are notresponsible for damage incurred during shipment or

use of this |nstrument)

Instrument Calibrated by: MM/ e

Calibration Date: 06-09-97

(Slgne
//

Next Calibration Due: __#9-09-97

Adm|n|stra ive Coordmator

ation is correct:
06-09-97

Date




IH& S Form # 203

Forest Hills Site Manual Lab Counter

(Chi Square)

1725 | msTRUMENT CODE: |

o |[1Cs137#849 [ ]Tc-09# 763/84 [ ]Tc 99 # 764/84
DQPu230#5308 [ |Pu230#7346 [ | Tcoo#767/84

w |3/290

2 MINUTE COUNT: T 91764 |
P 2197 GROSS CPM (Count/min) 13892
27¢ 96 27683 NET CPM (Gross count - Bak) | } 3881 14
29 816 27947 EFFICIENCY (Net CPM/DPM) ).\(th.k
27728 L7604 CORR. FACTOR (1 / Eff.) 2.3
TOTAL/ 10: -

 ma )

3 Sig(mj | 199.9 TOTAL COUNTS: | S
Average + 3 Sigma: 263 54 COUNT TIME: g\o Minutes
Average - 3 Sigma: 21255 COUNTS PER MINUTE: R 9;5

SOURCE EFFICIENCY | NAME: Carmen) VERE AR
SIGNATURE: ' ‘
: 7
ELECTRONIC CALIBRATION DATE: 7-207% | | CALIBRATION DATE: ,3'//9 /@7

CALIBRATION DUE: 7 / g / 97




IH& S Form # 203
Forest Hills Site Manual Lab Counter

(Chi Square)

th’ // 28 INSTRUMENT CODE

{11Cs137#849 | ]Tc-99 # 76384 [ ]Tc90#764/84 | DATEOF SOURCE
IDIPu239#5308 [ ]Pu230#7346 | | Tcoo#767/84 |+ DECAY: "

' |3/250

‘7 AT A afl l;\'9~ ” 2 MINUTE cou&;: 3'73@
A117% o"“’ ?Oé’ GROSS CPM (Count/min) i3 Lod
A %80 Ao 884 NET CPM (Gross count - Bgk) | \% (03 @
' 200 ATO\D EFFICIENCY (Net CPM/DPM) 4334 %,
212535 A 7051{ CORR. FACTOR (1/Eff) 3.3

TOTAL/ 10:

(average) A7
1. Root of average: .
(Sigma) 4. T (OROUND DAMA
3 Sigma: 4(:‘ . TOTAL COUNTS: 3
Average + 3 Sigma: 3’1@5‘93 COUNT TIME: A0 Minutes
Average - 3 Sigma: 26 W H COUNTS PER MINUTE: A8

'SOURCE EFFICIENCY | Name: (Laemen VERGAR

SIGNATURE'( Z 0]47/&";

ELECTRONIC CALIBRATION DATE: 7-L2-9& CALIBRATION DATE: \- 2 PEN|

CALIBRATION DUE: L‘”a’u _ q 7




IH& S Form # 203

Manual Lab Counter

Forest Hills Site
(Chi Square)
COUNTERSMN: | /.8 |
SOURCE USED: |[ ]Cs137#849 [ ]Tc-99# 763/84 [ ] Tc99#764/84 ACTIVITY
(Checkone) | [ Pu239#5308 [ |Pu239#7346 [ ] Tcog #767/84 - DPM 34,480

EHECK SOURCE CH!I SQUARE DATA
(2 minute counts)

R 7479 27359
27357 275 70
L7¢7¢ 27£07
274,28 L7¥0¢
274/ / 27273
TOTAL/10: 4
(average) 2737¢
‘3. Root of average: ., -
(Sigma) /¢
3 Sigma: 9’ g A
Average + 3 Sigma: 17870
Average - 3 Sigma: CEF ¢

 EFFICIENCYDATA:

2 MINUTE COUNT: 273¢Y
GROSS CPM (Count/min) /3482
NET CPM (Gross count - Bgk.) /369L
EFFICIENCY {Net CPM/DPM) 3.7 7.
CORR. FACTOR (1/Eff) 2,29

COUNT TIME:

COUNTS PER MINUTE:

CALIBRATED BY VENDER:  General Techt
(Elecgro_rylc’al galklt_:ra_tlénfdﬂn‘_lly) :

Y| NAME: ez s

ELECTRONIC CALIBRATION DATE:

7LLr-7C

CALIBRATION DATE:

J0-27-9%

o
il

CALIBRATION DUE:

/-2/-97




IH& S Form # 203

Manual Lab Counter

;(Electronlcal callbratlon only)

Servlces Inc.

AND

CHI SQUARE BY: -

| SIGNATURE:

Forest Hills Site
(Chi Square) Jo0En pam D8
SourZile /@_,,Q)MCC
‘ COUNTER S/N: /28 | INSTRUMENT CODE: ‘
’soURCE'_ USED: |[]Cs137#849 [1Tc99# 76384 [ ]|Tc99#76484 | DATE OF SOURCE | _ ACTIVITY |
“ (Check one) [1Pu239#5308 [ Pu239 #7848 | ] Tcoo #767/84. _DECAY: 4///74 ppm | 22908
C}HECK SOURCE CHl SQUARE DATA -EFFICIENCY DATA:
{2 minute counts) - g
. MINUT :
Y, ey 2 MINUTE COUNT A
’ GROSS CPM (Count/min

/871 /779 ‘ ) Nar

, NET CPM (Gross count - Bgk.

/8RY /878 ‘ B

- EFFICIENCY CPM/DPM

oZC)d) /gy-’ FFICIEN (Net DPM) /(//4"

oLy /?02, CORR. FACTOR (1/Eff) F
TOTAL / 1G: T
(average) /90 g e —
q. Root of average: * BACKGROUND DATA:

(Sigma) 4568 3 St

3 Sigma: / 3 / TOTAL COUNTS: 3
Average + 3 Sigma: 2033 COUNT TIME: Do Minutes
Average - 3 Sigma: / 7 77 COUNTS PER MINUTE: iy
CALIBRATED BY VENDER: - v_‘Generéi Technical | SOURCE EFFICIENCY NAME: M

o

ELECTRONIC CALIBRATION DATE:

7-22-9¢

CALIBRATION DATE:

/a ~A)- 9

CALIBRATION DUE:

/21T




IH& S Form # 203

Manual Lab Counter

Forest Hills Site
(Chi Square)
| COUNTERSM: /)25 | INSTRUMENT CODE: 1 /
SOURCE. ussu [ ]1Cs137#840 [ ]Tc-99# 76384 [ |Tc99# 764/84 | DATE OF SOURCE ‘ ACTIVITY
(Checkone) | MPu239#5308 [] PU239#7346 | ] Tcoo #767/84 DECAY: 5/6/7‘ DPM | 3/4 €7

AND
CHI SQUARE BY:

CHECK.SOURCE CHHSQUARE DATA ErEICIENEY BATA:
RIS 29,6 2 MINUTE COUNT: 276 yv)/
27 /3, 2707 GROSS CPM (Count/min) /3823
29555 9_7(“7,\{ NET CPM (Gross count - Bgk.) /3813
293¢y _ ;%?e EFFICIENCY (Net CPWDPM) | ¢/t/ 7 yA
CORR. FACTOR (1/Eff. ,.
21460 1,60 arem  12.3
TOTAL/ 10:
(average) 2733( — T T T
°q. Root of average: ' BACKGROUND DATA:
- (Sigma) lé é e R T
3 Sigma: 498 TOTAL COUNTS: /
Average + 3 Sigma: 2 30 oY COUNT TIME: 26 Minutes
Average - 3 Sigma: 068 COUNTS PER MINUTE: Lo5
SOURCE EFFICIENCY | NAME: Loy A

= SIGNAT%

-

ELECTRONIC CALIBRATION DATE:

CALIBRATION DATE:

725 7’4

CALIBRATION DUE:

/0~ 25 ~g¢




GTS Instrument Services

2045 Route 286

I“II' Pittsburgh, PA 15239-2839

I 412/733-1900 Fax: 412/327-8189

I
(il

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name:

Customer Add

Westinghouse
P.0. Box 3700
Pittsburgh, PA

ress:

15230

Instrument Manufacturer Eberline

Model —
External Probe(s)

Serial Number 1128

Serial #

Customer P.O.#  MB-14027-S Calibration Method Pulser s/n 120935
Work Order # 1-96-07-209
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment

1 0.1 MIN 20K CPM 2,000 CPM 2,000 cPM |All Calibrations Btn. + & - 107
5 80K 8,003 8,003
3 High Voltage = 758 Volts
4 T MiN 20K 20,006 20,006 Input Sensitivity 2 10mV
5 80K 80,089 80,089 nan
5 Response Check to ““YTh
7 10 MIKE 20K 200,280 200,280
8 80K 800,300 800,800 Electronic Calibration only
9 per customer request
10
1
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).

i

Instrument Cal

Calibration Date:
Next Calibration Due: /

{

A A =——
ibrated by=_[4AZ [ (W
767—22—96

10-22-96

I cerfli tha g i
LU T

y ation is correct:
([ JO— 07-22-96

QT,f

Administrative Coordinator

v



IH& S Form

# 203

Forest Hills Site

Manual Lab Counter

(Chi Square)

: [ ]1Cs137#849
| 4 Pu 239 # 5308

[ 1Tc-99# 763/84 [ ]Tc9oo#764/84 |
[ ] Pu 239 #7346

[ ] Tcoo #767/34

/
| 5/ 9¢

27279 272359
27 357 2757
27 ¢ 27<07
27228 L7Y0g
274/ ) 27273
TOTAL/10:
(average) 2757¢
'g. Root of average: —
(Sigma) /e
3 Sigma: A
Average + 3 Sigma: 17879 2_,
Average - 3 Sigma: X CEG o

2 MINUTE COUNT: 2 734$/
GROSS CPM (Count/min) /3482
NET CPM (Gross count - Bgk.) /3680
EFFICIENCY (Net CPM/DPM) 53,7 ‘7\’
CORR. FACTOR (1/Eff.) 2,29

TOTAL COUNTS: /
COUNT TIME: 26 Minutes
COUNTS PER MINUTE: , 0 g

NAME: (g2 i
SIGNATURE: 4&“

ELECTRONIC CALIBRATION DATE:

PLL-FC

CALIBRATION DATE:

A
16 -~2/7-%F

CALIBRATION DUE:

/-2/-97




IH& S Form # 203
Forest Hills Site

Manual Lab Counter
(Chi Square) Aoocnmoam [or-

T 28

 INSTRUMEN

SourCL S porioE

[1Cs137#849 [ ]Tc-99# 763/84 [ ]Tc99#764/84

ACTVITY.

2208

[ 1Pu239#5308 MPuzag#_’%( [ ] Tco9 #767/84 DPM
1904 /901 2 MINUTE COUNT: A
/2 7/ /f7 9 GROSS CPM (Count/min) Na
JBAY /3753 NET CPM (Gross count-Bgk ) | ./,
7
R O8 J"" /gg/"z EFFICIENCY (Net CPM/DPM) /(/A’
/LY /902 CORR. FACTOR (1/Eff) s
TOTAL / 16: | ‘
(average) /9 g
3q. Root of average:
(Sigma) 728 -,
3 Sigma: /3/ TOTAL COUNTS: 3
Average + 3 Sigma: 2033 COUNT TIME: 2¢ Minutes
Average - 3 Sigma: /7 77 COUNTS PER MINUTE: WY
SOURCE EFFIC ((NAME: s 0 7
ELECTRONIC CALIBRATION DATE: - .
, Tr2-9E CALIBRATION DATE Jo-2J- ¥
CALIBRATION DUE: /1) <7




IH& S Form # 203

Forest Hills

Site

Manual Lab Counter

(Chi Square)

1725

I Pu 239 # 5308

]Cs 137 #84-9

[ 1Tc-99# 763/84 [ | Tc 99#764/84

[ 1Pu239 #7346 [ ] TcO9 #767/84

R75/9 27418
27 /32 ik L et
27555 276N
273¢8 %96 |
29 4o &1 (0!
TOTAL / 10:
(average) 2 23d¢
q. Root of average: .
3 Sigma: 498
Average + 3 Sigma: 28009
Average - 3 Sigma: 77766 8

2 MINUTE COLNT:

GROSS CPM (Count/min) /32823
NET CPM (Gross count - Bgk.) /38132
EFFICIENCY (Net CPM/DPM) 7% 7 %
CORR. FACTOR (1/Eff) 2.3

TOTAL COUNTS:

COUNT TIME:

COUNTS PER MINUTE:

CY:| NAME: /4%7 Jncf;

ELECTRONIC CALIBRATION DATE:

SIGNAT(% /

7-r-19C CALIBRATION DATE: 92 F T
ELIBRATION DUE: Jo- 25T ¢




(R

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

GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name:

Westinghouse

Customer Address: P.0. Box 3700

Pittsburgh, PA 15230

Instrument Manufacturer __Eperline

Model SAC-4
External Probe(s)

Serial Number 1128

Serial #

Customer P.O.#  MB-14027-8 Calibration Method __napnfulser s/n 120935
Work Order # 1-96-03-210 “““Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
0.1 MIN 20K CPM 1,991 CPM 1,991 CPM | All Calibrations Btn. + & - 10%

; 80K 7,990 75,990
3 Input Sensitivity = 1UmV
4 1 MIN 20K 19,948 19,9438
5 80K 79,959 79,959 High Voltage = 760 Volts
> 10 WiN 20K 199,569 199,569 30T Efficiency = 29.1%
8 80K 799,467 799,467 '
9
10
11
12
13
14
15
16
17
18
19
20
21
22

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable

use of this instrument).

to the National Institute of Standards and Technology (We are not resTnsiblefor damage incurred during shipment or

Calibration Date:

Next Calibration

Due: / 06-08-906

N isfcorrect:

03-08-96
Date

I

Ynistrative Codrdinato




“Ill GTS Instrument Services
' | 2045 Route 286
| “ I"II | Pittsburgh, PA 15239.2839
-: 412/733-1900 Fax: 412/327-8189

s o
ELECTEONIC CALIBRATION
oo

Flectronic Calibration :
1. Test Instrument e 5. Time Base Y
2. Pulse Rate C;q"—* 6. Counting Time | / |
3. Amplitude Cea“t" 4 7. High Voltage £
(>

4. Time Period 8. Counts

Background Detexmination

9. Instrument Model %-"—(f ’( 15 ;z Time Period XD
\&:»\/
10. ‘Serial Number W29 //1/6 'i‘ime Base \
11. Location ‘?@é? K:}/7] Counting Time (Do
12. Date 3-0 A 18. Purge Time N ‘lAv-
13. Time (WS ig Rz?ztzin X Alph_a , Beta
S . o
14. Test By EEZM éO Background O\ - @ 160 o
Efficiency Deteﬁﬂnation
21. Source & S/N Tw>? bz 26. Coi;rirgzie < = Eg#al A>= 6663’(7 CPM
522; Source DPM {7doo

O
et ' \ 7 r
] 23‘.5 Time Base \ 27. 2 d (2 co?l;(ta: ai%te ) = 141.5

chi Sguare (Sum total C\

24. Time Period x ( 28. Number line 26/ := B3
{2“5 Counting Time Laa 29. Chi Square Fit (2-22) =[] ves
priall cpm IDifference Difference |
N Y ifrom ‘T?‘é?"count Squared (c) If "NO" Contact Foreman = - ' No
L it N VA 158.% 30. 221§ht Rate (line 26-line 20) S0¢3:>
2 go@é? { -4 5.9 31. Efficiency:
3 [H470 ‘ 61’5,(2‘1 %610 Net CPM (l\]&ir(li.BO)Qz) % 1o0e Z_w@
. | 5{64 [ 04;. ‘ 1 \M ‘ z . ‘Source .DP ine 2 . L= -mm:
s 50| bl | 3799 || s 5182 | et | 140186 |22
. 5(%0: ‘Z&-4 -31.0 | o | D2 Sli| 2062:6 |
, sl 1Zeb | 1B.% w | 5045 | o | qedd | o



IH& S Form #B- 203

Blairsville Site

Manual Lab Counter

(Chi Square)

. COUNTER S/N:

/L8

INSTRUMENT CODE' '

'SOURCE USED: -

" (Check one). -

[ 1Cs137#849
[ 1Pu239#5308 [ Pu239 #7346

{ ] Tc-09# 763/84 [ | Tc 99 # 764/84
[ 1 Tcoo #767/84

DECAY:"

' DATE OF SOURCE "

: ACTVITY:
‘V - - 230957

CALIBRATED BY VENDER: . General Technical
B Servsces, Inc.

CHECK. SOURCE CHI SQUARE DATA
(2 minute counts): '
/7 7752 | 1970381
97 ¥ [97/40
/972327 | 92720
97 99/ | (9813C
/97327 /(97 798
TOTAL / 10:
.| (average) /97536
Sq. Root of average:
{Sigma) YYy4.y
3 Sigma: 732372
Average + 3 Sigma: /765,(3
Average - 3 Sigma: /9619 7
CHECK SOURCE

CHI SQUARE BY:.

by

CCALIBRATION DATE:

3-P-7¢

{ DATE PERFORMED:

4 3 /E-7¢




|

o s

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

GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name:

Westinghouse

Customer Address:

Customer P.O.#

P.0. Box 3700
Pittsburgh, PA

15221

MB-14027-S

Instrument Manufacturer Eberline
Model S4C~-4 Serial Number 1128
External Probe(s) Serial #

Calibration Method Pulser s/n 298 & 12093!

Work Order # I-95-11-210 Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
] 0.1 MIN 20K CPM 1,969 CPM 1,999 Cpu A311 Calibrations Btn. + & -~ 107
o 80K 7,997 7,997
3 Input Sensitivity = 10mV
4 T MIN 20K 20,000 20,000
5 80K 79,993 79,993 High Voitage = 760 Volts
? 10 WIN 20K 200,029 200,029 “7“Th Efficiency = 29.2%
8 80K 799,976 795,876
9 see attached sheet for additional
10 informestion
11 -
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTI

FICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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:

Calibration Date:

('

Next Calibration Due:

103-05-96

12-05-65
Date




““' GTS Instrument Services
| | 2045 Route 286
Il “I"I' Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

- AR
ELECTRONIC CALIBRATICN
A NSO

Electronic Calibration

1. Test Instriument %12’ 5. Time Base ﬁ

2. Pulse Rate CA/L/ 6. Counting Time

3. Amplitude é&/f ' . 7. High Voltage

4. Time Period 8. Counts

‘Background Determination

S. Instrument Model “AC—of 15. Time Period X o
10. Serial Number (\2,6 16. Time Base ‘

11. Location /PM? 17. Counting Time \Dmu.)
12. Dpate (Z-SK < 18. Purge Time N ‘.A\—

Type of g
~13. Time ‘%g_o 19. Radiation l ZE |Alpha L Reta
14. Test By HZM 20. Background O . \ @ 7(0@ \Y%

sum total A
10 _ 50‘?3;] CPM

Average

21. Source & S/N (‘\/4230 e3> 26. Count Rate
22. Source DPM ‘ \’7400

\ / average
23. Time Base ‘ 27. 2 o (2Wcount rgate ) = l‘-&fz,_.g
. \ .

Chi Sguare (sum total C\

Efficiency Determination ( ’

24. Time Period * | 28. Number Tine 26 ) - SO
25. Coun_ting Time } l‘M\") ' 29. Chi Square Fit (2-22) = )< .Y-es
rriall cpm fDifference {Difference :
(p) rom Z\aﬁ Count | Squared () If "NO" ContactiForeman No
O : i : Net
007}
2 (p@”l %l—(%.ﬁ' 30. Count Rate (line 26-line 20) ‘50“73(0

Sbléi sq"' 1441‘ l 31. Efficiency:

GHQ ' ‘LZ‘S [k{qsls Net CPM (line 30)

) 2
3%"‘! ~ Source DPM (line 22) X 100= 2 i|Z /o

565$ 1.7 TOTALS.
sio]  ded | 2wl oo eodz | 20 | loong | s
50751’ 5> Rz 9 SOCL- 77 S49.3 s n/a
sip ! g4 | 19628 | [ [90%S | 38T | 141 | o



IH& S Form #B-203

Blairsville Site Manual Lab Counter

(Chi Square)

- COUNTERSIN: /28 INSTRUMENT com—:- 7
SOURCEUSED: |[ | Cs 137#849 [ | Tc.00# 763/84 [ |Tc99# 764/84 | DATE OF SOURCE. ACTIVITY'
. .(Checkone) : |[]Pu239#5308 [} Pu239#7346 [ |TcO9#767/84 |  DECAY: 22-7-9Y L DPM s30 o i

CHECK SOURCE CHI. SQUARE DATA~
o (2 minute counts)

/953597 /T 38Y
77e /70 27290
¢ For /7C 77
/767 39 F76¢c®
(96268 | (Fusve

TOTAL / 10:
(average) /96493
8q. Root of average:
(Sigma) b
3 Sigma: /32’9
Average + 3 Sigma: /97822
Average - 3 Sigma: /7J'/éj/
CALIBRATED BY VENDER:" Géneral Technical CHECK SOURCE | NAME: /27 51— /Ly0e v o

CHI SQUARE BY:

Services, Inc. ‘S|GNATLg/ %
- o

CALIBRATION DATE: Joes g \DATE PERFORMED: / J2-7-95




N

GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

[ ]
|

CALIBRATION
CERTIFICATE

i

412/733-1900

Fax: 412/327-8189

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: __Westinghouse Instrument Manufacturer Eberiine
Customer Address: P2.0. Box 3700 Model Serial Number 1128
Pittsburgh, PA 15230 External Probe(s) Serial #
Customer P.O.# MB-14027-S Calibration Method nanPulser s/n 101500
Work Order # I-95-08-211 “""Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
; 0.1 MIN 20K CPM 1,998 CPM 1,998 CPM |All Calibrations Btm. + & - 107
5 80K 7,990 7,990
3 igh Voltage = 760 Volts
4 1 MIN 20K 19,991 19,991 nan
5 80K 80,007 80,007 “““Th Efficiency = 30.07%
g 10 MIN 20K 200,018 200,018 See attached sheet for additiomal
8 80K 800,136 800,136 information
9
10
"
12
13
14
15
16
17
18
19
20
21
22

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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 shipmentor

use of this instrument).

Instrument Calibrated by:

Calibration Date:

Next Calibration Due:

‘ mmation is correct:
\L 08-24-95

Date




GTS instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

e [l
B
Iililll’

Ul

412/733-1900 Fax: 412/327-8189
’ = o o
ELECTRONIC CALIBRATION
AR RSN

Electronic Calibration

1. Test Instrument <,\_,66 5. Time Base TN
2. Pulse Rate (/M/ 6. Counting Time /
3. Amplitude Q@"f, 7. High Voltage /
4. Time Period - L—? 8. Counts _ &
‘Background Determination
9. Instrument Model <SfAg | 15. Time Period X 10O
. 1] -
10. Serial Number N2% 16. Time Base i
11. Location QQ; g; 17. Counting Time 1O
12. Date G-z 18. Purge Time - N 554—»
_ Type of T
13. Time 4720 19. Radiation ] X |aipha Beta
14. Test By (ZZM 20. Background {‘9» Z e Tl v
Efficiency Determination ‘ :
. Average sum total A
21. Source & S/N Lz T—"E’:l!b‘ZZ 26. Count Rate \ 10 = ‘;ZU:E - CPM
22. Source DPM kj‘-%{)’o
\ / average {
23. Time Base i 27. 2 o (2Wcount rate ) = l
. Chi Sguare {sum total C\ : ‘
24. Time Period % | 28. Number line 26 / = fi\ é
25. Coun_ting Time iMw 29. Chi Square Fit (2-22) = \)[ :Y~es
Triall CPM Difference {Difference / :
o ¥ .. %from Ave.Count]Squared - -
= (n) (B) (C). If "NO" ContactrForemdll No
' Cy — Net - o -
r |5%%0 117 BLeYe, 30. Count Rate (line 26-line 20) S22 P
0 .
2 ?Oﬁ Z< &Z{ 31. Efficiency:
3 44 Z&OE Net CPM (line 30) < 100 BD an
L ] . 22 = ________l______v
. ?Z% ZL ‘—l’b"*" Source DPM (line ) | i
s |59k |9 224 e | S207 1 49 »5240
s |97 24 | 19324 s |93 [ 5329 |, e
. . | . . - 7 _
L | 0 | 5287 15 | 5329 c4322




IH& S Form #B- 203

Blairsville Site Manual Lab Counter

(Chi Square)

COUNTERSMN: | 5, | INSTRUMENTCODE: | ,
SOURCE USED: |[]Cs137#849 [ ]Tc99# 763/84 []TcO9#764/84 | DATE OF SOURCE ' ACTIVITY:
~(Checkone) . |[]Pu239#5308 [qPu230#7346 [ ]Tcoo#767/84 | - DECAY:" - /2-7-7¢ | ppm. 230 9¢5~

EiCHECK SOURCE CHI SQUARE DATA
2 mmute counts)

[FEdLy | 77027
flesec SZIIID
/2233 | [9¢s 52
vgcsve | /9 7¢42

(77258 |/77099

TOTAL /10: _
(average) /76577
8q. Root of average: 172781

(Sigma) £33 | 24
3 Sigma: /230
Average + 3 Sigma: /f7?2f
Average - 3 Sigma: /75/‘247

»»»»»» | | CHEGKSOURCE |NAME: Loz 5 olwfa}

o CHl SQUARE BY' i
- @z»., -

%

F-le- T




-
W s

2045 Route 286

GTS Instrument Services

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: Westinghouse

Customer Address:F -0+ BOx 3700

Pittsburgh, PA

15230

Eberline
1128

instrument Manufacturer
Model SAC-4

External Probe(s)

Serial Number
Serial #

Customer P.O.# MB-14027-S Calibration Method aanPusler s/n 101500
Work Order # 1-95-05-220 ““Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
’ 0.1 MIN 20K CPM 2,002 CPM 2,002 CPM | All Calibrations Btn. + & - 107
o 80K 8,024 8,024
3 Input sensitivity =" 10mV
4 I MIN 20K 20,043 20,043
5 80K 80,310 80,310 High Voltage = 760 Volts
?10 MIN 20K 200,384 200,384 “>YTh Efficiency = 30.0%
- 8 80K 803,122 803,122
9 See attached sheet for additional
10 information
11
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTI

FICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met ali of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements aretraceable
to the National Institute of Standards and Technology (We are notresponsible for damage incurred during shipmentor

use of this instrument).

Instrument Calibrated by.=Z :

Calibration Date:

08-16-95

Next Calibration Due:
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2045 Route 286
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Electronic Calibration

1.
2.
3.

4.

Test Instrument
Pulse Rate
Amplitude

Time Period

e

Co
Cone
o

‘Background Determination

9.
10.
11.
12.
13.

14.

Instrument Model
Serial Number
Location

Date

Time

Test By

SAC-
12D
B R
S-lE
LTS
YA

Efficiency Determination

21. Source & S/N

-TL 230 2>

CTRON

o

GTS Instrument Services

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

T

ic

CALTBRATTON

22. Source DPM | 7 doT
23. Time Base |
24. Time Period Y |
25. Counting Time “ JIVITN
erial| cpn |pifference {Difference
L n -:’(ﬁ:.)" ':from A(%%.Count Squared (“
L isadl D 0.0
. |sizsl eAN | 19%8
3 [S183] B 2
L szl 514 | 33524
5 Sl 231 | (0956
o | %231 1| 1.2
; |54 4449 | 4 006,0

5. Time Base ‘f’———f\
6. Counting Time /
7. High Voltage //
8. Counts 4
15. Time Period }')(lC)
i6. 'i'ime Base (
17. Counting Time [i)v«(kJ
18. Purge Time  “PJ(¥¥-
Type of ‘
19. Radiation X |Alpha |, Beta
20. Background - 0(3 @ 7@0 v
- Average sum total A N ‘
26. Count Rate \ 10 - 5214, | cen
\ / average : ‘
27. 2 o (2Wcount rate ) =\ '
Chi ‘Sguare (sum total C} P
' 28. Number line 26/ =_517
29. Chi Square Fit (2-22) = X :\fes
R y _;
If "NO" ContactForemam= - Mo - . -
Net E Scoren
" 30. Count Rate (line 26-line 20) ;‘5?_9-_5_
31.  Efficiency:
Net CPM (1ine 30) - o
Source DPM (line 22) % 100= M
o | Sisp | 6 | 3igrz | s
o | 5270 | 59 | 31248 |, wa
1 | S7lE 1.9 3.6 Zpb3io.



IH& S Form #B-203

Blairsville Site Manual Lab Counter

(Chi Square)

A COUNTERSIN: - | » oy INSTRUMENT CODE: /
SOURCE USED [1Cs137#84-9 [ ]Tc-00# 76384 [ |Tc99#76484 | DATE OF SOURCE" ACTIVITY'| .
(Checkone) . |[ ]Pu239#5308 [{Pu239#7346 []Tcoo#767/84 |  DECAY: | /2-2-94 opm- R23OPCH

. CHECK: SOURCE CHI SQUARE DATA
L 2 mmute counts) :

/7783¢ (722c8

/9¢ 700 /9729
(96229 | /9683¢
P77 ¥9é& /72¢coy/
/7¢ 82Y Z92re5”

TOTAL/ 10:

{average) /97032

Sq. Root of average:

(Sigma) y ik ol

3 Sigma: /33

Average + 3 Sigma: r983¢Y

Average - 3 Sigma: /94" 200

| NAME:
CALIBRATED BY VENDER:- General Techmcal } gﬂfgglf:RuERgf Z"W 044’ ‘s
""" A L ety I

CALIBRATION DATE: _ SS/C-74 ‘DATE PERFORN-l‘ED:‘:' \3—-__ 7 &9y
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This Certificate will be accompanied by Calibration Charts or Readings where applicable

GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name:
Customer Address:

Westinghouse
P.0. Box 3700

Instrument Manufacturer _Lperline

Model -

Serial Number 1128

Pittsburgh, PA 15230 External Probe(s) Serial #
Customer P.O.# ¥B-14027-5 Calibration Method 239PU1ser s/n 101500
Work Order # 1-94-12-219 Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment

1 0.1 MIN 20K CPM 1,999 CPM 1,999 CPM All Calibrations btn. + & - 107
5 80K 7,997 7,997
3 -
4 1 MIN 20K 19,978 19,978 Input Sensitivity = 10mV
5 80K 79,964 79,964
6 High Voltage = 760 Volts
7 10 MIN 20K 199,794 199,794 nan '
8 80K 801,286 801,286 ““YTh Efficinecy = 30.6%
9
10 See attached sheet for more
1 information
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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 shipmentor
use of this instrument).

Instrument Calibrated by,

Calibration Date:
Next Calibration Due:

<

att

——Ge' %correct:
J 12-09-94

03-09-95_

ti
7dministrative Coordinator

Date

vV



GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839
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Electronic Calibration

412/733-1900 Fax: 412/327-8189

CTRONTC CALTBRATTION

1. Test Instrument 5. Time Base _
2. Pulse Rate CAL 6. Counting Time ) .
3. Amplitude C;;Z:T. 7. High Voltage /
4. Time Period V L@ 8. Counts 4
‘Background Determination
9. Instrument Model SAC"’—,— 15. Time Period {
} —%
10. Serial Number ‘\Z& 16. ’i‘ime Base Y1 G
11. Location ‘j@t&g 17. Counting Time O
<
12. Date F2-9 4 18. Purge Time N ,,Ah
Type of 1
13. Time (300 19. Radiation 7< Alpha |, Beta
7 T T
14. Test By Z—Z(AA 20. Background @R 1 @ ”(g?@ v
Efficiency Determination
L Average sum_total A _
21. Source & S/N 2> #Fes 26. Count Rate \ 10 = 6327.L'CPM
22. Source DPM l79m T
\ / average ,
23. Time Base ?Q’ 27. 2 o (2Wcount rate ) \ = | O
Chi Sguare (sum total C : o
24. Time Period \ 28. Number ( line 26 = !D" l
25. Counting Time ) e i) 29. Chi Square Fit (2-22) = [21 Yes
Triall CPM Difference 'Difference ' '
B .. %from Ave.Count]Squared - - .
= (a) (R) { If "NO" ContactrForemarn - IN}O :
5301 e E g ” Net .
‘l = L ZL)‘ L 0T O 30. Count Rate (line 26-line 20) %-EZ'ZO
531 Q. ¢ 74
2 : ' Lb 2420*0 31. Efficiency:
3L é{ 8{7; b\ - Net CPM (line 30) < 100 38&;7
2¢ ' ine 22 = =2/
s St lol.Z (CYA IR Source DPM (line 22) \ (
s skl umz | Bz || o232 | 950 | Qo300 | s
o |SBL LT L H183.6 1 | o |50 | 1o | [0(60& |, wa
, (sl 135 | swdbd | |, | sy 1212%& | s

(z&




IH& S Form #B- 203

Blairsville Site

Manual Lab Counter
(Chi Square)

Services, Inc.”

CHI SQUARE BY:

COUNTER SIN: * s f'iNsTéu'MENTCOD;;‘::: /
SOURCE USED: | [ ]Cs137#849 [ ]Tc-00# 763/84 [ ]Tc99#764/84 | DATE OF SOURCE ACTIVITY
_(Checkone) . |[]Pu239#5308 [QPu239#7346 [ ] Tcoo#767/84 | DECAY: 9/30 24 DPME | 23 s
. CHECK' SOURCE CHI SQUARE DATA
: - (2’ minute counts) _______
(95,030 | /94 75¢C
(7% g¢l | /7Y 730
(90 S77 | /7Y 775
/%; 2g¢ /9Jj 7.2
LI 651 (95 222
TOTAL /10: [
(average) 19T, /8Y
8q. Root of average:
(Sigma) 99/
3 Sigma: /323
A + 3 Sigma: ,
verage igma /?6 S5z
Average - 3 Sigma: /9386/
{ NAME: . .
CALIBRATED BY VENDER:: General Techmcal CHECK SOURCE ZM'}’ J” 177,

CALIBRATION DATE:

/2- G- Y

DATE PERFORMED: *

Ly~
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GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name:

Westinghouse

Customer Address:

Avenue A & West Street

Model

Pittsburgh, PA 15221

Instrument Manufacturer

Eberline
1128

Serial Number

External Probe(s)

Serial #

Customer P.O.#  MB-14027-S Calibration Method 2301’“1531' s/n 101500
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment

1 0.1 MIN 20K CPM 1,994 CPM 1,994 CPM All Calibrations Btn. + & - 107
2 80K 7,991 7,991
3 Input Sensitivity % 10 mV
4 1 MIN 20K 19,954 19,954
5 80K 79,986 79,986 High Voltage = 750 Volts
6
7 10 MIN 20K 199,512 199,512 All counts based on 1 minute
8 80K 799,844 799,844 239
o ““Th Efficinecy = 30.67
10
11 See attached sheet for additional
i2 information
13
14
15
16
17
18
19
20 =
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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 shipmentor
use of this instrument).

Calibration Date:

Next Calibration Due:

n is correct:
/ 08-29-94




2045 Route 286

i =

ELE

Electronic Calibration

ll GTS Instrument Services
|

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CTRONIC CALIBRATION

1. Test Instrument % 5. Time Base T
2. Pulse Rate éﬁv’i_’ 6. Cour_lting Time ‘ /
3. Amplitude é@w—r 7. High Voltage /
4. Time Period ‘—7 8. Counts e
-Background Determination ‘
9. Instrument Model é\A(;A—L 15. Time Period (
10. Serial Number urd 16. Time Base ML
11. Location Euﬂ? 17. Counting Time O v
12. Date g“ qu—gi 18. Purge Time - ﬂs} ”V-\r—
13. Time O30 19. Riz_gitzin Eélpm Beta

14 Test By i ZAA 20. Background £). 7~ A@ 1< v

Efficiency Determination : .
21. Source & S/N "T\:Ba P UZ AN 26. COEZ:rzzie ( = Egtal : = ‘533(95 CPM
22. Source DPM 1 LLD’O
23. Time Base < 27. 2 o (Meount rite ) = .o

. ’ Chi. sguare [ sum total € : :
24. Time Period { 28. Number ( Tine 26 = lZ\d’
25. Com?ting Time 'Mid 29. Chi Square Fit (2-22) = [z Yes

Trial| CPM .‘Difference ! Differvence | ‘ '

4 (A) ":from P?ée)z'.(?ount Squared (o) If "NO" ContactrForem@n™ ~ Mo
_1 §m§ ‘5“{? ‘_%2’ £ 30. Iéiznt Rate (line 26-line 20) _%%5\;3
2 5284 : 47"4 | D06, 5 31. Efficiency:

3 530% Q’Si{ SS2-5 Net CPM (line 30) % 100- Z’D ,s %

i 5202 | L{»@ ‘{ 'Zﬁ%’l' 5 Source ADP.M (llne. 22) WS4 P
s [559) 145 [ Wed | | o |s32q | US| 203 |
s 15153 1ol lo%oz.3 | o | 525 | Mg | (boold |, s
7 62%’2/ u4q.< ‘1 72u450.5 0 | S2e Q;Li_«( $ile > | cubts



IH& S Form #1203
Forest Hills Site

Manual Lab Counter

{Chi Square)

/2%

{1 1Cs 137 #8439
| IxTPu 230 #5308

[ 1Tc99# 76384 [ 1Tc99#764/84
[ ]Tcoo #767/84

[ 1Pu239 #7346

T I8 7,

| 726 94 3,252

27 30% 27195
27 328 A75%3
27 957 2723%
A79405 | 2755y
A7433 27224
TOTAL/10:
(average) 27%%-F
8q. Root of average:
(Sigma) /65,9
3 Sigma: Z/ %.3
Average + 3 Sigma: 5275’é$2
Average - 3 Sigma: 2697«2»5

(e 7ol] BruTsom
::SIGNATURE\";”:—/'// Z

Z-50 r?y




IH& S Form #B-203
Blairsville Site Manual Lab Counter

(Chi Square)

COUNTERSM: | ,,,. | INSTRUMENTCODE: |

SOURCE USED 11 ]1Cs137#849 [ ]Tc-99# 763/84 [ |Tc 99# 764/84 DATE OF SOU E:
(Check one) [ JPu239#5308 [ Pu239#7346 [ ]Tc99#767/84

g ACTIVITY:
o /3%4/ CDPM: |23/ oo

CHECK SOURCE CHl SQUARE DATA5
(2 mmute cnunts)_zgE S

[Pe 22y 982

P w8/ L TI" 799

STy VBN /4%

Feszy (G 85T
(G 762 (F¢Svs
TOTAL/10:
(average) FECS PO
Sq. Root of average:
(Sigma) ¥ 3
3 Sigma: /329
Average + 3 Sigma: /757G
Average - 3 Sigma: SIS
— I 1 [ aeersoinee T —
IBRATED BY VENDE. ,General Technical TR CHECK SOURC z e Ao 74

| CHI SQUARE B

» ;_Servuces, Inc. | SIGNATURE: %j/
SINHRENE B WW%

iQALlBRATION paTE: g/,_é /sy DATE PERFORMED y //7/7y
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GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: Westinghouse

Customer Address:

Avenue A & West Street

Model

Pittsburgh, PA

15221

Instrument Manufacturer

Eberline

SAC-4 Serial Number

External Probe(s)

1128
Serial #

Customer P.O.#  MB-14027-S Calibration Method ___nanPulser s/n 101500
Work Order # 1-94-05-222 “““Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment

1 0.1 MIN 20K CPM 1,999 CPM 1,999 CPM All Calibrations Btn. + & - 107
2 80K 8,002 8,002
3 High Voltage = 750 Volts
4 1 MIN 20K 20,018 20,018 N
5 80K 80,062 80,062 “““Th Efficiency = 30.3%
? 10 MIN 20K 200,247 200,247 See attached sheet for additional
8 80K 800,080 800,080 information
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument tisted above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable
to the National Institute of Standards and Technology (We are notresponsible for damage incurred during shipment or

use of this instrument).

Instrument Calibrated by Z st £-

Calibration Date:

b5-23-94

Next Calibration Due: 08-23-94

Ww is correct:
05-23-94

7 Administrative Coordinator

Date

/
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Electronic Calibration

1. Test Instrument

2. Puls

e Rate

3. Amplitude

4. Time Period

e

Cae
(e

Ly

Background Detexmination

9. Instrument Model

10. Serial Number

11. Location :
12. Date

13. Time

14.

Test By

<Ac-

1z9 |
e,

5-2344

oo
(AN

Efficiency Determination

Source & S/N

GTS Instrument Services

2045 Route 286

| Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

T B B AR RS

' BFLECTRONIC CALIBRATION

21. 0?0 (lbZ3
22. Source DM i1doo
23. Time Base % |
24. Time Period \
25. Counting Time [eana
lovial| cpm |Difference ; Difference
I ave.Count |Squaréd
18333 (S, U 5.5
, 892 15 | 56701
s |53 Yo lLG6.S
- bsp| 43 | 58-S
s 15351 o, | 1594, |
. lsus] sey | 24485 |
Cle3s3l 35 | 1PH4 S

5. Time Base S
6. Counting Time ‘ ‘
7. High Voltage
8. Counts #
15. Time Period t
16. Time Base W LO
17. Counting Time l{).ﬂ«(hﬁ
18. Purge Time N hJ,ﬁf
19. Rgiitzin @,mm _ Beta
20. Background 0.§:’ -@ (7§2> v
o e, (eman) s,
27. 2 o (ZVcoi\;ﬁ:ri%?:e ) = 452
' Chi Sguare [ sum total C\_ S
28. Number <1ine 26 /= '(ﬁ
29. .Chi Square Fit (2-22) = [Engzfes
If "NO" Contact-Foreman No
30. Icq:ifmt Rate (line 26-line 20) 52669
31. Efficiency:
tor o e 30 s 0
- v . TQraLa,
s |5237 | 3035 | Q8.4 nS2ET
s |5209 | §%3 | 2FBG | v
o | S2C | 52 21353 | .y




'IH& S Form # 203
Forest Hills Site

Manual Lab Counter

{Chi Square)

/28

4 Pu 239 # 5308

[ 1Pu 239 #7346

763/84 [ |Tc99#764/84 |
[ ] Tcoo #767/84

#oo/sy

27025 | 270¢¥
2¢ ¢ 2 27399
27/99¢ 2 749(¢
2717 222/0
273YY | 2722¢c
TOTAL/ 10:
(average) 02 7/ 73
Sq. Root of average: _
(Sigma) Y44
3 Sigma: §/§7 {
Average + 3 Sigma: 2 (L3
Average - 3 Sigma: ‘¥%7g

NAME: //ﬁ'ff:s« Sy i

it 4
(7 & avd
v

sl Tsy
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GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: __Westinghouse Electric Corp.
Customer Address: Avenue A & West Street
Pittsburgh, PA 15221

Instrument Manufacturer __Eberline

Model SAC—4

Serial Number 1128

External Probe(s) Serial #
Customer P.O.#  MB-14027-85 Calibration Method 93gMP=1 s/n 301
Work Order # 1-94-02-215 Th s/n 11625
Electrostatic s/n ES-8295
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
1 X0.1 20K CPM 2,000 CcPM 2,000 CcPM All Calibrations Btn. + & - 10%
5 80K 7,992 7,992
3 All counts based on 1 minute
4 X1 20K 20,000 20,000
5 . 80K 79,981 79,981 Input sensitivity = 10 mV
6
X10 20K 200,007 200,007 High Voltage = 760 Volts

3 80K 800,059 800,059 nen
9 ““"Th Efficiency = 30.5%
10 :
11 See attached sheet for additional
12 information
13°
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).

Calibration Date:

Next Calibration Due: g;:'i 05-09-94

\ ify th above-i \formation is correct:

TAdministrative Coordinator Date




GTS Instrument Services
2045 Route 286

) Pittspurgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

 ELECTRONIC

i

Electronic Calibration

See 5.

Time Base

1. Test Instrument

2. Pulse Rate Cﬁ,{};ﬁ 6. Counting Time
3. Amplitude :*\' 7. High Voltage
4. Time Period | ﬁ:l&__ 8. Counts ,
~~ AR
-Background Determination
9. Instrument Model ff&ﬁ(1=-éf 15 Time Period ]kk:fw
10. Serial Number //Z,g 16. 'i‘ime Base ¥ 10
11. Location e—Pé5f{ 17 Counting Time ﬁspﬂ;k,
12. Date Z*?—ﬁq 18. Purge Time ~ 1A
Type Of : '
13. Time /D! 0 19 Radiation |Alpha L. | Beta
14. Test By JaC(\g,_g"!;c?i\t—;Pv 20. Background .3 @ 7é?@ A
7
Efficiency Determination ‘ - :
\~TG) Average sum total A
21. Source & S/N 2305;/13 J/GT3 26. Count Rate \ 10 = S§3}3% CpM
22. Source DPM /7-, ‘/OO'
. \ / average —-
23. Time Base X ( 27. 2 o (2Wcount f%te ) = /95, z
’ Chi Square [sum total € - -
24. Time Period T 28. Number Tine 26/ = _9.9>
25. Counting Time L0 29. Chi Square Fit (2-22) = Yes
priall CPM Difference Difference
8 3}@5. from %%%.Count Squared - If "NO" ContactForeman _ T Mo
T ‘ Net ; —
‘1 5%%? ,)/l 5%96 30. Count Rate (line 26-1line 20) :37))) !
2 "532}{ /9’ 141{ 31. Efficiency:
3 183y l 3l /296 Net CPM (line 30) | 20 5—‘25
' Source DPM (line 22) X 100= OSU.2 X i
s 50901 86 139 | TOEA
|5 lsado | 92 chb o |eagg | b | &776 | @i
: — {
s 151911 115 13395 s | 5249 3 2909 5 0/
7 Sl /0% /] [a&q - {10 SQFE’ 2% 751/ . Codkk



:_!‘:)f; sst Z‘i’l';;“sﬁ 9203 ' Manual Lab Counter
.m Bkag, Efficiency)

[1Cs137#849 []Tc-99# 763/84 [ ]|Tc99#764/84
DqPu239#5308 { ]Pu239#7346

75/sfay

3/283

. 2 MINUT UNT:
27899 27/34 E COUNT
2¢ 8/ Y GROSW(Count/ min)
NET CPM  ( s count -
22/ 32 272241 bkg cp
EFFICIENCY (Net /d
27/86 | 27 2¢1 (Net cpm / dp
. CORR. FACTOR (1 /Eff
t7d5a 272/ 2 ( i
TOTAL/10:
(average) 272/4é |
Sq. Root of average:
(Sigma) /[6Y. &
3 Sigma: : S50 WUNTS:
Average + 3 Sigma: 7O COUNT TIME Minutes
‘Average - 3 Sigma: 264 70 COUNTS PER MINUTE




pp&d HEALTH PHYSICS inc,

2986 Industrial Blvd. — Bethel Park, Pa. 15102 — Phone 412 — 835-9555 — Fax No. 412 — 835-9559

CERTIFICATE OF CALIBRATION

SHIPPING ADDRESS

BILLING ADDRESS (If Different)

= 7
M £ 8,

Mﬁgﬁf?}&

Ave A ¢ ¢tlsy 57

Frg A 25t
- 7
CONTACT: _£.. Saaezsr PHONE: () DATE: /// % /57 P.O.# ;i FRA2KES
Receiving Comments: (oot Cpnels Fov s AL FButess  Cosid
instrument Received: > within Toler.$10% | [ ¥10-20% | Tout Toter. | [Requires Repair
Mfg. Inst. Ederline Model # -575;“‘?5?“%/ Serial # _ /2%
Detector _Za/r-A4 & Model #___ ™ Serial # -
- ) fj; f ra (;,»'"‘ R ‘
/| CALTBRATION REPAIR LOAN Byf"}mg\?ﬁ it
scale source reading |{scale source | reading l!scale source |reading
aRae wR/hr L mR/hr
esm) | cPm asm | L2U
) O 100 23000 GILY
4 173 ,
I 00 E8h N\ swoon | 2595¢
7098 .= 8000 | GG L 22
Y000 2895 Y68 | 26
< (2
Calibration Source: | |GAMMA [>dapna [ | BETA | [eLectronic| JoTHER
Description: l I ra-226 ] I cs-137 L}il_pu—239 ] l sr-90 I}:;]mp-1
RESPONSE GRAPH  A//4 PROBE EFFICIENCIES 271
- Alpha_¢(.(3- 43 % Beta_ $
Check Source Reading RiA
Battery Check Reading &l /A

TEMP/HUMIDITY_&7.7°¢; € &

Ed
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CALIBRATION i 'oartears HO-00  |QA Dept. TN Warranty__ " . |
LABOR Shipping Lo Date_il/ 4 /G2
MATERIALS Pick-Up —— Date_-~ / [/ ~

& This Certificate Expires In . Months
SALES Re-Calibrate On Or Before _< 7 * /%4
SHIPPING WP AZwnivm | 15,91 [Job ID #

NOTICE: Applied Health Physics, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute
of Standards and Technology under Nuclear Regulatory Commission License #37-09135-01 and PA State License #PA-0228. This calibration
system conforms to the requirements of NRC regulation 10-CFR-34, 10-CFR-35, MIL-STD 45662A and ANSI-STD N323-1978.
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IH& S Form

#203

Forest Hills Site

Manual Lab Counter
{Chi Square, Bkg, Efficiency)

i

[ ]Cs137#849
[ Pu 239 # 5308

[ 1Tc-00# 763/84 [ ]Tc99#764/84
[ 1Pu230 #7346

S1/95 |

2832

24 35¢ 2435/
2uylad | 24SHY
249991 2415/
2462 [ | 24509
A4806| 29288
TOTAL /10:
(average) 02 %é(z;’
8q. Root of average: )
(Sigma) /IS6
3 Sigma: {fé g/
Average + 3 Sigma: V1YL 2L
Average - 3 Sigma: 3? 00

2 MINUTE COUNT:

GROSS CPM (Count / min) /5’\69 (

NET CPM  (Gross count -
bkg cpm)

EFFICIENCY (Net cpm / dpm) 3‘24;%

CORR. FACTOR (1/Eff) 259

TOTAL COUNTS: e
COUNT TIME <o Minutes
COUNTS PERMINUTE |~ 7

L4

it/ ‘7/?3
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2986 Indusmal Blvd - Bethel Park Pa. 15102 — Phone 412 — 835-9555 — Fax No. 412 — 835-9559
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HIGH VOLTAGE

. lt ***'k***ii ‘ fedekkkkkd
I H &S FORM #20. * MANUAL LAw COUNTER *
FOREST HILLS SITE * CALIBRATION *
ook e et de e e e e e oo veke ok B de dede ke
COUNTER & S/N: CAP. #: MANUFACTURER: | . LOCATION: A HP LAB VOLT METER TYPE & S/N
/28 89,94 Lagsesn USED FOR CALIBRATION: By Vender
SOURCE USED: [1Cs 137 #: 84-9 [1 Tc 99 #: Activity dpm as of (DPate) -
(Check one) VOLT METER EXPIRATION
I;Q Pu 239 #: 5308 [ 1 Pu 239%#: Activity 34, Jo¢o  dpm as of Q&;ZZZ .(Date) DATE: By Vender
PLATEAU DATA
PLATEAU 1 MIN CTS. 11000 CHI SQUARE DATA
H. V. COUNTS 10000 TOTAL / 10 : 17/Qj§/ 2 MIN. COUNTS
(Avg.)
9000 sQ. ROOT AVG: S¢. 3
C (Sigma) 719017072
0 8000
u 3 Sigma: 2 &3 209/ 17269
N 7000
T AVG. + 3 Signa 73y 7 (2Ll 7943
S 6000
AVG. - 3 Sigma C8S7 |7028 723
P
2 5000 crbce Sovace /74 7199 12 89
R 4000 r
BACKGROUND DATA
M 3000
I Total Counts: /&  Count Time:
N 2000 (Minutes)
u Counts Per Min:
T 1000 (Counts 7 Miny /- ©
E 900
800
700 EFFICIENCY DATA
600
500 2 Minute count: 22359 O (Gross Ct.)
400 : !
300 Count / 2 : g7, 29J (Gross CPM)
200
103 CPM - Bkg.: //, 29¢  (Net CPM)
» Net CPM / Activity: 3¢,/ J(EFf)
0 1'2'3'4'5'"6' 7" 8" 9°"1 1 1 1 1 1 1 1 1 1" 2 (dpm) hd
o0 0 6 0 0 0 0 0 O O 1t 2 3 4 5 6 7 8 9 0
o/ 0 o 0.0 0 0 O O O 0 O O O O O O O O O 17/ Eff.: 2 77 (Correction Fac)
L] 0o ¢ 0 0 0 0O 0 0 0 0 O =

COMMENTS

High Voltage set at ‘610 volts by

CALIBRATED BY:

John Douglas, Applied H. P.

SIGNATURE: (See Vender Cal certificate)

DATE: 3/7/¢3

Vender (Applied Health Physic,

Inc)

CHI SQUARE BY:

Larry Smith, Forest Hills HP

DATE: 3/4/?_}

s
-



dede ke de ekl B3k de kK de ek ke

I H &S FORM #203 * MANUAL LAB COUNTER *
FOREST HILLS SITE *  CALIBRATION *
kR ek Rk kkRRhk ik kkhhkhd
COUNTER & S/N: SAC-4 #1128 CAP. #: MANUFACTURER: Eberline LOCATION: Forest Hills H.P. Lab VOLT METER TYPE & S/N: Electro Static
USED FOR CALIBRATION: Volt meter
SOURCE USED: [ 1 Cs 137 #: B84-9 [ 1 Tc 99 #: Activity dpm as of (Date)
(Check one) VOLT METER EXPIRATION
[ 1 Pu239 #: 5308 [X1 Pu 239#: 7346 Activity 231000 dpm as of 4/28/93 .(Date) DATE:
PLATEAU DATA
PLATEAU 1 MIN CTS. 110000 3 CHI SQUARE DATA
H. V. COUNTS 100000 / TOTAL / 10 : 2 MIN. COUNTS
A (Avg.)
400 0 90000 — = SQ. ROOT AVG: 7859 | 7927
¢ ARV 48 37D" (sigma)
450 101 0 80000 7 e 1. Aogmar] 8035 | 7866
u 3 Sigma:
500 26842 N 70000 8116 7906
T f AVG. + 3 Sigma
550 68319 S 60000 1 7903 7895
] AVG. - 3 Sigma
600 83259 P 50000 I 7986 8028
E
650 88241 R 40000
BACKGROUND DATA
700 90005 M 30000
- 1 Total Counts: 2 Count Time: 20
750 91129 N 20000 (Minutes)
u Counts Per Min: .10
800 91264 T 10000 (Counts / Min)
E 9000
850 91386 8000
7000 EFFICIENCY DATA
900 91068 6000
5000 2 Minute count: 182773 (Gross Ct.)
950 91044 4000
3000 Count / 2 : 91386.5 (Gross CPM)
1000 92192 2000
1000 CPM - Bkg.: 91386.4 (Net CPM)
1050 92750 0
Net CPM / Activity: 39.6% (Eff)
1100 97598 0 1" 2 3 4 5 6 7 8 9 111 1t 111 1 1 1 2 (dpm)
R g 0o 0 0 0 0 0 O O 0 t 2 3 4 5 6 7 8 9 0
1150 113182 o 0 0 0 0 O O 0 O O 0 O O 0 O 0 0 0 o 1/ Eff.: 2.53 (Correction Fac)
4 0o 0 0 0 0 0 O 0O 0 0 O
' HIGH VOLTAGE COMMENTS
High Voltage set at 700 volts
CALIBRATED BY: Larry Smith SIGNATURE: ;Z i ? Z DATE: 4/28/93

CHI SQUARE BY: Larry Smith SIGN@% /jﬁ‘\mm: 4/28/93
_av/ 1
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* CALIBRATION
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CALIBRATED BY

404/73?

DATE ‘9/ 281 2 j

COUNTER M0.o / SERIAL HO. // 5 CAP. NO. SHIELD NO. MODEL NO. SAC -4 NEC o )asc
LOCATION : [JG BLDG (JT BLOG SOURCE WO. (JCs137 N0.84-13  [JCs137 NO.84-15 ACTIVITY OPM DATE /7
R BLDG ) 239 7316 — ~
OTHER ﬁénﬁf‘ﬁééG (JPu239 HO.B14 B uded Ho.97o+ ACTIVITY 23] 99¢) OPH OATE </ [,8 /93
WV crTs Hv cTs
Y00 | O 100 | 77528
- 4y 1Hso |1u3ig2
120000 ~HP Yo \/as
c — =T 3 S 0d |26842
o000 - o 11 (H = s$o
u HirG s ‘ 530 legzry
1:mc:sz . ] = 600 lg3257
4 s
Sooeo-l p )"/ £50 {3829/
. v —
£ o0 7000
700004 R 4 7~0 7/ S
boeco— w / 73 Z: 29
1 0
=] -
u 157
4om0 4 1 £ g5
sooeo € 1 700 9/0p%
o
7 250 |ovoyy
s o
1000 (0 |72/71
- HIGH VOLTAGE 050 72750
WO o S0 SSo (D 5o oo 750 %O ?}D 72>o 7;“0 000 0sp lleo 1150
CHI SQUARE DATA
L, BACKGROUND DATA 1} L, EFFICIENCY DATA Ist SHELF |2nd SHELF ] . 2 MIN. COUNTS
! TOTAL L 10
TOTAL COUNTS o) : 2 HiN. COunT | /99773 " ““Zﬁizjl_" 7979 P27
- VG 7.2
COUMT TIME 5 omin COUNTS & MINUTES = CPH 7/386‘_5 \ _— 2034 75>éé
3
COUNTS L MINUTES O crH CPM - BXG = weT cPH | Q[3g[ & ﬁé/fq a _;Zfﬂi;___ S/16 7906
: : \\\ AVG. + 3 g @272
KET CPH L ACTIVIIY = EFfF 2T
39.6 % we. - 3g  7ogl 7903 | 78%
L rerr = cr | 263 ————— 7984 | 902%
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PLAODCDO.XLD

Unitid: 1
Date Performed; 3/24/99 7:27.50
FileName: [PLAOD00D.XLD]PLATAB2

Application Revision: 2.1.3
Application Version: Standard

Plateau

Normalized CPM

; }
[} fo]
o e
-

1

¥
Q
o
Q
ol

1 1 1

8 2 8

@ has e T @2
Detector Bias (volts)

Optimum aipha & beta simultaneous operating voltage:| 1410
Beta slope per 100 volts at beta voltage: 4.08%
Alpha slope per 100 volts at beta voltage: 2.06%

Optimum alpha only operating voitage:

Alpha slope per 100 volts at alpha voltage: 4.36%

Page 1



BACO00000.XLD
Unit 1d: 1 Background Archive File: bkgab
Date Performed: 3/25/99 7:49:35 Application Revision: 2.1.5

LB5100-W Alpha Background

1.00 +
0.80 +
0.60 F oo e e e e e e e = .

0.40 + I
L

o | T 17

ha Background CPM

= e -
040 L

Al

legend -- mean 206 36 ]

Mean background:  0.23
‘Error for mean background:  0.04 1o
Actual standard deviation:  0.18
Predicted standard deviation:  0.15
Number of individual measurements: 16
Chi-square:  20.89
Reduced chi-square:  1.39

Page 1




Unit id: 1

Date Performed: 3/25/99 7:49:35

Background Archive File: bkgab
Application Revision: 2.1.5

BACO00000.XLD

LB5100-W Beta Background

3.50 +
= 3.00 +
% U U SY SO U
g ] 1 I | - l J
=] A4 T T
o 114{ 144
2 150 ¢ % t t
g R S } ............................................................
@ 1.00 +
L 77 T e
0.00
legend --  mean 2¢ 36 |
Mean background:  1.96
Errer for mean background:  0.11 lo
Actual standard deviation:  0.44
Predicted standard deviation:  0.44
Number of individual measurements: 16
Chi-square:  14.97
Reduced chi-square:  1.00

Page 1




Unittd: 1

Date Performed: 3/25/09 7:49:35

Background Archive File: bkgab
Application Revision: 2.1.5

BACO00000.XL.D

4.00 +
350 b — oo m e
3.00 1
2.50 1 } T - T

2.00 + I i i

1.50 4 % }
1.00 +

0.50 +

Gross Background CPM

0.00

LB5100-W Gross Background

legend --

mean 26 3¢ J

Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

2.19
0.12
0.45
0.47
16
13.61
0.91

1o

Page 1




SOU00000.XLD
Unit 1d: 1 Background Archive File: bkgab
Date Performed. 3/25/99 6:39:19 Application Revision; 2.1.4

LB5100-W Alpha Efficiency

33.50%
33.00% -+
oy .Ii:: ::L::}:: STl '|: ::}:: I,
: T
S 32.50% -+
E }:: ::J; ::L PURRINI NS ::J: IR SR
s 32.00% -
<
31.50% -+
31.00%
legend --  mean 20 36 |
Mean efficiency: 32.51%
Error for mean efficiency:  0.12%  lo
Actual standard deviation: 0.12%
Predicted standard deviation: 0.18%
Number of individual measurements: 10
Chi-square:  4.05
A Reduced chi-square;:  0.45

Page 1




SOU00000.XLD

Unit id: 1 Application Revision: 2.1.4
Date Performed: 3/25/99 Application Version: Standard
File Name: [SOUOOD00.XLD]EFFAB2Z

LB5100-W Alpha-Beta Efficiency Data Entry and Oulput

Source Control 1D:] S-1736

Isotope  Th-230 Helf-Llfe 28105000 days
Type Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ celibration date  33390.00 Emor  333.90
Dacay Comected DPM 33383.69 Error  333.84

Archive Flle TH230AB

Efficiency Error Chi 22 CPM Evenis X-Talk
Alphs 32.51% 0.12% 4.05 10852.36 10 25.21%
Beta 10.99% 0.07% 451 3668.74 AintoB
Gross 43.50% 0.15% 4,77 14522.10

Page 1




S0OU00001.XLD

Unit Id: 1 Background Archive File: bkgab
Date Performed:. 3/25/92 7:11:08 Application Revision. 2.1.4

LB5100-W Beta Efficiency

F7.00% T  m et e et
36.50% + l’"""”‘"—""""I""""1"'_"'"'”""“”"”‘_"_'I’ """"" -[' "‘”m'i """""""
> 36.00% T I T
E_ 356.50% -+ L J. 4 -I- J. +
(5]
E 35.00% 4+ T T T T T T s LT e e e
8 34.50% Tt T
0 34 00% +
33.50% +
33.00%
legend --  mean 20 30 |
Mean efficiency: 35.84%
Error for mean efficiency: 0.38% lo
Actual standard deviation:  0.38%
Predicted standard deviation; 0.38%
Number of individual measurements: 10
Chi-square:  8.99
A

Reduced chi-square;  1.00

Page 1




SQU00001.XLD

Unit Id: 1
Date Performed: 3/25/99
File Name: [SOU00001. XLDJEFFAB2

Application Revision: 2.1.4
Application Version: Standard

LB5100-W Alpha-Beta Efficiency Data Entry and Oulput

Source Cantrol ID:| 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta

Calibration Date  9/17/84 Custodian  WEST.

OPM @ calibration date  8400.00 Ermor  84.00

Decay Comrected DPM  8399.60 Emor  84.00

Archive Flle TC99AB
Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.01% 0.01% 14.81 0.73 10 Binto A
Beta 35.84% 0.38% 8.99 301047 0.02%
Groas 35.85% 0.38% 9.05 3011.20

Page 1




PLAODO00.XLD

UnitId: 1 Application Revision: 2.1.3
Date Performed: 12/28/98 12:38:44 Application Version: Standard
FileName: [PLAOOO00.XLD]PLATAB2

Piateau

Normalized CPM

Detector Bias (volts)

Optimum alpha & beta simuitaneous operating voltage:[ 1410
Beta slope per 100 volts at beta voltage: 4.00%
Alpha slope per 100 volts at beta voltage: 0.69%

Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: 4.46%

Page 1



Unit 1d: 1
Date Performed: 12/29/98 5:47:37

BACOQ000.XLD

Background Archive File: bkgab
Application Revision: 2.1.5

LB5100-W Alpha Background

0.80
g 0604 T T T T T T T T T T T T T e e
O SN S e e e e e e e ——— e ..
e
%‘ 0201 } + + + & ® - o { + -
g o004 ] l ]
- L N Lo -
=
2 0204
,« - i 4 0 T = e m e 4 e o wem T G 0 G m e 6 ewmeme N R 4 e W MmN e W e 4 e W e m e o e a e S e 6 e e e W e ko s e
040 -
legend -  mean 20 3c ]
Mean background:  0.19
Error for mean background:  0.03  1¢
Actual standard deviation:  0.15
Predicted standard deviation: ~ 0.14
Number of individual measurements: 16
Chi-square:  18.00
Reduced chi-square:  1.20

Page 1




BACO0000.XLD

Unit id: 1 Background Archive File: bkgab
Date Performed: 12/29/98 5:47:37 Application Revision: 2.1.5

LB5100-W Beta Background

5.00 -

A 80
4.00 +

ot 1 oropd1
ISR ERERE RS

0.50 +
0.00 A e e L e L R AR S R S S S S

Beta Background CPM

legend --  mean 20 36|

Mean background:  2.16
Error for mean background: Q.12 ic
Actual standerd deviation:  0.69
Predicted standerd deviation:  0.47
Number of individual measurements: 16
Chi-square:  33.38
Reduced chi-square:  2.23

Page 1




BAC00000.XLD

Unit Id: 1 Background Archive File: bkgab
Date Performed: 12/29/98 5:47:37 Application Revision; 2.1.5

LB5100-W Gross Background

5.00 ¢
- T
4.00 +

350 + I
1

2o} }§£}i§{§iii "

1.00 +
.50 +
0.00 A S S S R S S R L e S A S L S R S S T T R

Gross Background CRM

legend --  mean 20 30 l

Mean background:  2.35
Error for mean background:  0.12 1o
Actual standard deviation: .70
Predicted standard deviation:  0.48
Number of individual measurements: 16
Chi-square:  36.68
Reduced chi-square:  2.45

Page 1




BETAEFF.XLD

Unit id: 1
Date Performed: 12/29/98 8:54:58

Background Archive File: bkgab

Application Revision: 2.1.4

LB5100-W Beta Efficlency

37.00% —+
36.50% -+ :f_:f,:_']:f_:_,‘_:fw.:f_:_" e -:Iv:":::::
§' 36.00% + < I I T T
£ 3550% + .L I I I
L . N PSP SINRIUUSUIO N U _ SN REONN HPS .
Wssoo% + Lo T A
B 34.50% +
34.00% +
33.50%
legend --  mean 20 36 |
Mean efficiency: 35.78%
Error for mean efficdency:  0.30% lo
Actual standard deviation:  0.30%
Predicted standard deviation:  0.38%
Number of individual measurements: 10
Chi-square:  5.61
A Reduced chi-square;  0.62

Page 1




BETAEFF.XLD

Unit id: 1 Application Revision: 2.1.4
Date Performed: 12/29/98 Application Version: Standard
File Name: [BETAEFF XLDIEFFABZ2

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control 1D:;| 767/84

isotope Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Emmor  84.00
Decay Comrected DPM 8309.51 Ermor  84.00
Archive File TC99AB
Efficiency Ermor Chi 242 GPM Events X-Talk
Alpha 0.01% 0.01% 32.90 1.1 10 Binto A
Beta 35.78% 0.30% 5.61 3005.60 0.04%
Gross 35.80% 0.30% 573 3006.71

Page 1




ALFAEFF XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 12/29/98 Application Version: Standard
File Name: [ALFAEFF XLD]EFFAB2

LBS§100-W Alpha-Beta Efficiency Data Entry and Qutput

Source Control 1ID:] S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
OPM 3 callbration date  33390.00 Emor  333.00
Decay Comrected DPM 33383.76 Error  533.84

Archive File  TH230AB

Effliciency Ermror Chi 42 CPM Events X-Talk
Alphg 32.20% 0.27% 2049 10750.45 10 25.27%
Basla 10.89% 0.09% 6.48 3635.40 AintoB
Groes 43.09% 0.27% 14.82 14385.84

Page 1




ALFAEFF XLD
Unit 1d: 1 Background Archive File: bkgab
Date Perforrmed: 12/29/98 8:23:17 Application Revision: 2.1.4

LB5100-W Alpha Efficlency

33.50% —+
33.00% +  —cm i m e e s s
g 32.50% -+ I T T T I
g 32.00% -+ l - I L -
N sts0% + T T T T
=
2 31.00% +
30.50% +
30.00%
legend --  mean 2c 3g |
Mean efficiency:  32.20%
Error for mean efficiency: 0.27% 1o
Actual standard deviation: 0.27%
Predicted standard deviation: 0.18%
Number of individual measurements: 10
! Chi-square:  20.49

Reduced chi-square:  2.28

Page 1




PLAOQOOO.XLD

Unit Id: 1
Date Performed: 10/5/98 23.05:17
FileName: [PLACOO00.XLD]PLATAB2

Application Revision: 2.1.3
Application Version: Standard

Plateau

- e

o.

Q

?

N

g

O

4

0.00
[} [} o o (@] Q (@) o j) Q [« (o]
8 888 883388888 ¢% 8

Detector Bias {volts)

Optimum alpha & beta simultaneous operating voltage:| 1470
Beta slope per 100 volts at beta voltage: 2.20%

Alpha slope per 100 volts at beta voltage: 1.23%

Optimum alpha only operating voltage:
Alpha slope per 100 volts at alpha voltage: 3.33%

Page 1



SOU00000.XLD

Unit 1d: 1 Application Revision: 2.1.4
Date Performed:. 10/6/98 Application Version: Standard
File Name: [SOQUO0000.XLD]JEFFAB2

LB5100-W Alpha-Beta Efficlency Data Entry and Output

Source Control ID:| S-1736

Isotope Th-230 Helf-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ celibration date  33390.00 - Emror 333.90
Decay Comected DPM  33383.83 Emor  333.84
Archive Flla TH230AB
Efficlency Error Chi A2 CcPM Events X-Talk
Alpha 34.04% 0.18% 17.42 11362.49 19 24.25%
Bala 10.88% 0.12% 24.93 3636.67 AintoB
Gross 44 93% 0.20% 16.06 1400017

Page 1




SOU00000.XLD
Unit Id; 1 Background Archive File: bkgab
Date Performed. 10/6/98 7:33:27 Application Revision: 2.1.4
LB5100-W Aipha Efficlency
35.00% +
34.50% +
&
5 34.00%
]
Fu 33.50% +
L]
£ 33.00% +
<
32.50% +
32.00%
legend -- mesn 20 36 |
Mean efficiency: 34.04%
Error for mean efficiency: 0.18% 1o
Actual standerd deviation: 0.18%
Predicted standard deviation: 0.18%
Number of individual measurements: 19
Chi-square: 17,12
A Reduced chi-square:  0.95
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S0OU00001.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed; 10/6/98 Application Version: Standard
File Name: [SOUD0001 . XLD]EFFABZ

1 B5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control 1D:| 767/84

Isotope  Te-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error 8400
Decay Corrected DPM 8398.62 Error  84.00

Archive Fila  TC99AB

Efficlency Emor Chi A2 CPM Events X-Talk
Alpha 0.24% 0.03% 5.84 20.56 10 Binto A
Beta 36.78% 0.32% 6.38 3089.10 0.66%
Gross 37.02% 0.33% 6.55 3108.65

Page 1



S0OU00001.XLD

Unit id: 1 Background Archive File: bkgab
Date Performed. 10/6/98 8:36:40 Application Revision: 2.1.4
LB5100-W Beta Efficlency
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p N DI ST S
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35.00% -+
34.50% -+
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legend -- mean 20 36 |
Mean efficency: 36.78%
Error for mean efficiency: 0.32% 1o
Actual standard deviation:  0.32%
Predicted standard deviation:  0.38%
Number of individual measurements: 10
Chi-square: 6,38
A

Reduced chi-square:  0.71
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BAC00000.XLD
Unit Id: 1 Background Archive File: bkgab
Date Performed. 10/6/98 5:10:54 Application Revision: 2.1.5
LB5100-W Alpha Background
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legend - mean 2 ls] J

Mean background:  0.20
Error for mean background:  0.04 1o
Actual standerd deviation:  0.18
Predicted standard deviation:  0.20
Number of individual measurements: 28
Chi-square: 22.00
Reduced chi-square:  0.81
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BACO0000.XLD
Unit id: 1 Background Archive File: bkgab
Date Performed: 10/6/98 5:10:54 Application Revision: 2.1.5

4.00 ~
3.50 +
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Beta Background CPM

0.00

1.50 --i

0.50 +

LB5100-W Beta Background

-0.50 -

legend --

mean 26 30 |

Mean background:  1.94
Error for meen background: 0.12 1o
Actual standard deviation:  0.67
Predicted standerd deviation:  0.62
Number of individual measurements: 28
Chi-square:  31.21
Reduced chi-square:  1.16
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Date Performed: 10/6/98 5:10.54

BACO0000.XLD

Unit 1d: 1 Background Archive File: bkgab

Application Revision: 2.1.56

LB5100-W Gross Background
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legend -- mean 20 36 J
Mean background:  2.14
Error for mean background: 0,12 1o
Actual standard deviation:  0.73
Predicted standerd deviation:  0.65
Number of individual measurements: 28
Chi-square:  34.10
Reduced chi-square:  1.26
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PLA00000.XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 7/27/98 5:23:34 Application Version: Standard
FileName: [PLAO0000.XLDJPLATAB2
Plateau
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1410
Beta slope per 100 volts at beta voltage: 3.45%

Alpha slope per 100 volts at beta voltage: 2.13%

Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: 3.93%
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BACO00000.XLD
Unit Id: 1 Background Archive File: bkgab
Date Performed: 7/27/98 11:56:33 Application Revision: 2.1.5

LB5100-W Alpha Background
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legend -- mean 20 : 3o

Mean background:  0.53
Error for mean background:  0.06 1o
Actual standard deviation: .36
Predicted standard deviation:  0.33
Number of individual measurements: 32
Chi-square: 37.35
Reduced chi-square:  1.20
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BAC00000.XLD
Unit 1d: 1 Background Archive File: bkgab
Date Performed: 7/27/98 11:56:33 Application Revision: 2.1.6

LB5100-W Beta Background

6.00 +
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ol T ]
2.00 + ¥¥{ I 1t
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Beta Background CPM

0.00

legend--  mean 20 36 |

Mean background:  2.75
Error for mean background:  0.13 1o
Actual standard deviaton:  0.70
Predicted standard deviation: - 0.74
Number of individual measurements: 32
Chi-square:  27.35
Reduced chi-square: (.88
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SOU00000.XLD
Unit Id: 1 Background Archive File: bkgab
Date Performed: 7/27/98 14:39:42 Application Revision: 2.1.4

LB5100-W Alpha Efficiency
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legend - ~ mean 20 3c ]
Mean efficiency: 34.20%
Error for mean efficiency: 0.21% 1o
Actual standard deviation:  0.21%
Predicted standard deviaton: 0.18%
Number of individual measurements: 10
Chisquare: 11.18
Reduced chi-square:  1.24
A
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SOU00000.XLD

Unit Id: 1
Date Performed: 7/27/98
File Name: [SOUQ0000.XLD]EFFAB2

Application Revision: 2.1.4
Application Version: Standard

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| S-1736

isotope  Th-230 Half-Life 28105000 days
Type  Alpha

Calibration Date  3/28/78 Custodian  WEST.

DPM @ calibration date  33390.00 Error  333.90

Decay Corrected DPM  33383.88 Error  333.84

Archive File TH230AB
Efficiency Error Chi A2 CPM Events X-Talk
Alpha 34.20% 0.21% 11.18 11418.00 10 24.59%
Beta 11.15% 0.07% 3.66 3723.08 Ainto B
Gross 45.35% 0.24% 11.07 15141.08

Page 1




SOU00001.XLD

Unit Id: 1 Background Archive File: bkgab
Date Performed: 7/27/98 15:11:23 Application Revision: 2.1.4

LB5100-W Beta Efficiency
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legend - mean 2c 3c |
Mean efficiency:  37.59%
Error for mean efficiency: 0.42% lo
Actual standard deviation:  0.42%
Predicted standard deviaton:  0.39%
Number of individual measurements: 10
Chi-square:  10.85
Reduced chi-square:  1.21
A
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SOU00001.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 7/27/98 Application Version: Standard
File Name: [SOU00001.XLD]EFFAB2

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.62 Error  84.00

Archive File TC99AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.02% 0.01% 7.06 1.84 10 Binto A
Beta 37.59% 0.42% 10.85 3157.71 0.06%
Gross 37.62% 0.42% 10.70 3159.54
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PLA0O000Q.XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 3/31/98 9:13:41 Application Version: Standard
FileName: [PLA00000.XLD]PLATAB2

Plateau
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Detector Bias (voits)

Optimum alpha & beta simultaneous operating voltage:| 1470
Beta slope per 100 volts at beta voltage: 3.89%
Alpha slope per 100 volts at beta voltage: 0.88%

Optimum alpha only operating voltage:
Alpha slope per 100 volts at alpha voltage: 4.10%
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BAC00000.XLD

Unit Id: 1 Background Archive File: bkg21
Date Performed: 3/31/98 14:57:07 Application Revision: 2.1,5

Alpha Background CPM

LB5100-W Alpha Background

legend — mean 20 3c

Mean background: ~ 0.30
Error for mean background:  0.04 1o
Actual standard deviation: ~ 0.29
Predicted standard deviation: ~ 0.27
Number of individual measurements: 40
Chi-square: 43.67
Reduced chi-square:  1.12
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BAC00000.XLD
Unit Id: 1 Background Archive File: bkg21
Date Performed: 3/31/98 14:57.07 Application Revision: 2.1.5

LB5100-W Beta Background

Beta Background CPM

legend -  mean 20 36 |
" Mean background:  1.98
Error for mean background:  0.11 lo
Actual standard deviation:.  0.84
Predicted standard deviaton: ~ 0.70
Number of individual measurements: 40
Chi-square: 55.14
Reduced chi-square:  1.41
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BACO00000.XLD

Unitid: 1 Background Archive File: bkg21
Date Performed: 3/31/98 14:57:07 Application Revision: 2.1.5

LB5100-W Gross Background

1.00 ~
0.00
-1.00 -

Gross Background CPM

legend --  mean 20 . 30 |

Mean background: ~ 2.28
Error for mean background:  0.12 1o
Actual standard deviation:  0.95
Predicted standard deviation: .75
Number of individual measurements: 40
Chi-square:  62.37
Reduced chi-square:  1.60
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Date Performed: 3/31/98 17:43:09

SQU00000.XLD

Unit Id: 1 Background Archive File: bkg21

Application Revision: 2.1.4

LB5100-W Alpha Efficiency
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legend - mean 20 3¢ J
Mean efficiency: 33.79%
Error for mean efficiency: 0.18% 1o
Actual standard deviaton:  0.18%
Predicted standard deviation:  0.16%
Number of individual measurements: 5
Chi-square:  5.18
Reduced chi-square:  1.29
A
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SOU00000.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 3/31/98 Application Version: Standard
File Name: [SOU00000.XLD]EFFAB2

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33383.98 Error 33384

Archive File TH230AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 33.79% 0.18% 518 11282.00 5 25.38%
Beta 11.49% 0.11% 5.86 3837.05 Ainto B
Gross 45.29% 0.13% 2.01 15119.05
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SOU00001.XLD

Unit Id: 1 Background Archive File: bkg21

Date Performed: 3/31/98 18:04:11 Application Revision: 2.1.4

LB5100-W Beta Efficiency
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legend — mean 20 3o ]
Mean efficiency: 37.73%
Error for mean efficiency:  0.23% 1o
Actual standard deviation:  0.23%
Predicted standard deviation:  0.34%
Number of individual measurements: 5
Chi-square:  1.93
Reduced chi-square: .48
A
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SOU00001.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 3/31/98 Application Version: Standard
File Name: [SOU00001.XLD]JEFFAB2

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian. WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.63 Error 84.00

Archive File TC99AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.03% 0.01% 317 2.30 5 Binto A
Beta 37.73% 0.23% 1.93 3169.45 0.07%
Gross 37.76% 0.23% 1.83 3171.75
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PLA00000.XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 3/11/98 2:12:29 Application Version: Standard
FileName: [PLA00000.XLD]PLATAB2
Plateau
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:[ 1410 |
Beta slope per 100 volts at beta voltage: 3.67%

Alpha slope per 100 volts at beta voltage: 1.47%

Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: 4.25%
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BAC00000.XLD
Unit Id; 1 Background Archive File: BKGAB
Date Performed: 3/11/98 9:04:28 Application Revision: 2.1.5

LB5100-W Alpha Background

Alpha Background CPM
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legend-  mean 2c 3o J

Mean background:  0.14
Error for mean background:  0.02 1o
Actual standard deviaton:  0.25
Predicted standard deviation:  0.22
Number of individual measurements: 80
Chi-square: - 102.47
Reduced chi-square:  1.30
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BAC00000.XLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 3/11/98 9:04:28 Application Revision: 2.1.5

LB5100-W Beta Background
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legend—~  mean 2 3o I

Mean background:  1.78
Error for mean background:  0.08 1o
Actual standard deviation:  0.75
Predicted standard deviation: ~ 0.77
Number of individual measurements: 80
Chi-square: 75.41
Reduced chi-square:  0.95
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BAC00000.XLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 3/11/98 9:04:28 Application Revision: 2.1.5
LB5100-W Gross Background
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legend -- mean 20 3o

Mean background:  1.92
Error for mean background:  0.09 1o
Actual standard deviaton:  0.77
Predicted standard deviation: .80
Number of individual measurements: 80
Chi-square: 73.22
Reduced chi-square:  0.93
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EFF00000.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 3/11/98 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:] S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha

Calibration Date  3/28/78 Custodian  WEST.

DPM @ calibration date  33390.00 Error  333.90

Decay Corrected DPM  33384.00 Error  333.84

Archive File TH230AB
Efficiency Error Chi 42 CPM Events X-Talk
Alpha 33.56% 0.13% 4.51 11204.68 6 25.45%
Beta 11.46% 0.12% 11.34 3824.63 Ainto B
Gross 45.02% 0.24% 10.84 15029.32
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EFF00001.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 3/11/98 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:] 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian WEST.
DPM @ calibration date  8400.00 Error 84.00
Decay Corrected DPM  8389.63 Error 84.00

Archive File TC99AB

Efficiency Error Chi 42 CPM Events X-Talk
Alpha 0.01% 0.01% 4.38 1.05 5 Binto A
Beta 37.65% 0.48% 416 3162.10 0.03%
Gross 37.66% 0.48% 404 3163.15

Page 1




EFF00001.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 12/11/97 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.64 Error  84.00

Archive File TC99AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.07% 0.02% 7.42 517 6 Binto A
Beta 38.33% 0.26% 3.59 3219.46 0.18%
Gross 38.40% 0.24% 3.20 322517
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EFF00000.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 12/11/97 Application Version: Standard
File Name: [EFF00000.XLDJEFFAB2

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.07 Error  333.84

Archive File TH230AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 34.48% 0.15% 521 11511.38 6 23.97%
Beta 10.87% 0.15% 17.20 3628.99 Ainto B
Gross 45.35% 0.23% 9.85 15140.37
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Unit id: 1
Date Performed: 12/11/97 10:34:36

EFF00000.XLD

Background Archive File: BKGAB
Application Revision: 2.1.4

L.B5100-W Alpha Efficiency
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legend --  mean 2c 3c |
Mean efficiency: 34.48%
Error for mean efficiency: 0.15% lo
Actual standard deviation: 0.15%
Predicted standard deviation:  0.14%
Number of individual measurements: 6
Chi-square:  5.21
Reduced chi-square:  1.04
A
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Unit Id: 1

Date Performed: 12/11/97

File Name:

EFF00000.XLD

Application Revision: 2.1.4

Application Version: Standard

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:} S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha

Calibration Date  3/28/78 Custodian  WEST.

DPM @ calibration date  33390.00 Error  333.90

Decay Corrected DPM  33384.07 Error 33384

Archive File TH230AB
Efficiency Error Chi A2 CPM Events X-Talk
Alpha 34.48% 0.15% 521 11511.38 6 23.97%
Beta 10.87% 0.15% 17.20 3628.99 Ainto B
Gross 45.35% 0.23% 9.85 15140.37
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PLAO0000.XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 12/11/97 0:20:53 _ Application Version: Standard
FileName: [PLA00000.XLD]PLATAB2
Plateau
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1440
Beta slope per 100 volts at beta voltage: 2.78%
Alpha slope per 100 volts at beta voltage: 1.06%

Optimum alpha only operating voltage:
Alpha slope per 100 volts at alpha voltage: 4.44%
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BAC00000.XLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 12/11/97 7:29:25 Application Revision: 2.1.5

LB5100-W Alpha Background

Alpha Background CPM

legend --  mean 2o 3o J

Mean background:  0.18
Error for mean background:  0.03 1o
Actual standard deviation:  0.21
Predicted standard deviation:  0.19
Number of individual measurements: 36
Chi-square: 42.25
Reduced chi-square:  1.21
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Unit Id: 1

Date Performed: 12/11/97 7:29:25

BAC00000.XLD

Background Archive File: BKGAB
Application Revision: 2.1.5
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Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

1.93
0.10
0.64
0.62
36
37.24
1.06

lo
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BAC00000.XLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 12/11/97 7:29:25 Application Revision: 2.1.5
LB5100-W Gross Background
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legend --

mean 2c 30

Mean background:  2.11
Error for mean background:  0.11 1o
Actual standard deviation:  0.74
Predicted standard deviation: .65
Number of individual measurements: 36
Chi-square:  45.56
Reduced chi-square:  1.30
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PLAQOUC0.XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 9/10/97 23:29:02 : Application Version: Standard
FileName: [PLAO0000.XLD]JPLATAB2

Plateau
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1410
Beta slope per 100 volts at beta voltage: 6.10%
Alpha slope per 100 volts at beta voltage: 1.39%

Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: 4.40%
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BKGCAL.XLD
Unit Id: 1 : Background Archive File: BKGAB
Date Performed: 9/11/97 6:01:52 Application Revision: 2.1.5
LB5100-W Alpha Background
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legend -- mean 20 3o

Mean background:  0.12
Error for mean background: 0.03 1o
Actual standard deviation;  0.20
Predicted standard deviation: .20
Number of individual measurements: 60
Chi-square: 61.86
Reduced chi-square:  1.05
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Unit Id: 1
Date Performed: 9/11/97 6:01:52

BKGCAL.XLD

Background Archive File: BKGAB
Application Revision: 2.1.5

LB5100-W Beta Background

Beta Background CPM
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legend --  mean 20 3o |

Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

1.83
010 1o
0.79
0.78
60
59.82
1.01
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BKGCAL.XLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 9/11/97 6:01:52 Application Revision: 2.1.5

LB5100-W Gross Background

L 2 J
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L .TT""TI
1:00 ——; { I-L -.%..iEIiII I.L“-L

Gross Background CPM
N
o
(o]

0.00 +— -
-1.00 -+
legend -  mean 20 Kls) l

Mean background:  1.95
Error for mean background:  0.10 1o
Actual standard deviation: ~ 0.83
Predicted standard deviaton:  0.81
Number of individual measurements: 60
Chi-square:  62.50
Reduced chi-square:  1.06
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EFFCALAXLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 9/11/97 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Controi ID:] S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.15 Error  333.84

Archive File TH230AB

Efficiency Error Chi ~2 CPM Events X-Talk
Alpha 32.63% 0.19% 9.56 10893.73 6 27.39%
Beta 12.31% 0.15% 14.99 4109.64 Ainto B
Gross 44.94% 0.25% 11.86 15003.37
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EFFCALB.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 9/11/97 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.64 Error  84.00

Archive File TC99AB

Efficiency Error Chi 42 CPM Events X-Talk
Alpha 0.00% 0.00% 6.50 0.33 6 Binto A
Beta 36.79% 0.22% 2.88 3090.54 0.01%
Gross 36.80% 0.23% 2.95 3090.87
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PLA00000.XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 6/10/97 23:06:26 Application Version: Standard
FileName: [PLA00C00.XLDJPLATAB2

Plateau

Normalized CPM

1290 +
1380 +

Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1410
Beta slope per 100 volts at beta voltage: 3.42%
Alpha slope per 100 volts at beta voltage: 1.37%

Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: 3.67%
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BAC00000.XLD

Unit 1d: 1 Background Archive File: BKGAB
Date Performed: 6/11/97 5:26:44 Application Revision: 2.1.5

LB5100-W Alpha Background

2.50 v
2.00 +
1.50 +
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0.00

-0.50 +_
-1.00 +

Alpha Background CPM
]

legend - mean 20 36

Mean background:  0.20
Error for mean background: 0.03 1o
Actual standard deviation:  0.27
Predicted standard deviation:  0.26
Number of individual measurements: 70
Chi-square:  78.00
Reduced chi-square:  1.13
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BACO00000.XLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 6/11/97 5:26:44 Application Revision: 2.1.5

LB5100-W Beta Background

Beta Background CPM
N W
o O
o O
31
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legend --  mean 26 3G ]

Mean background: ~ 1.99
Error for mean background: 0.10 1o
Actual standard deviaton:  0.86
Predicted standard deviation: ~ 0.81
Number of individual measurements: 70
Chi-square; 76.35
Reduced chi-square:  1.11
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BAC00000.XLD
Unit 1d: 1 Background Archive File: BKGAB
Date Performed: 6/11/97 5:26:44 Application Revision: 2.1.5

LB5100-W Gross Background

Gross Background CPM

legend--  mean 2c 3o ]

Mean background:  2.19
Error for mean background:  0.10 1o
Actual standard deviation:  0.94
Predicted standard deviation:  0.85
Number of individual measurements: 70
Chi-square: 84.17
Reduced chi-square:  1.22
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EFF00000.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 6/11/97 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:} S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.22 Error 333.84

Archive File TH230AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 33.10% 0.28% 19.18 11050.25 6 25.711%
Beta 11.45% 0.08% 4.77 3824.14 Ainto B
Gross 44.56% 0.29% 16.22 14874.40
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EFF00001.XLD

Unit 1d: 1 Application Revision: 2.1.4
Date Performed: 6/11/97 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error 84.00
Decay Corrected DPM  8399.65 Error  84.00

Archive File TC99AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.01% 0.00% 4.05 1.05 6 Binto A
Beta 37.16% 0.19% 213 3121.21 0.03%
Gross 37.17% 0.19% 2.06 3122.26
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PLAOGuuu.XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 3/9/97 1:02:47 Application Version: Standard
FileName: [PLA00000.XLD]PLATAB2
Plateau
1.00 +
= 7
o 0.80 +
(&
3 0.60 +
N
© 0.40 +
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© 0.20 +
Z
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1470
Beta slope per 100 volts at beta voltage: 1.50%
Alpha slope per 100 volts at beta voltage: 1.05%

Optimum alpha only operating voltage:
Alpha slope per 100 volts at alpha voltage: 7.99%
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Unit Id: 1
Date Performed: 3/10/97 7:18:29

BACO0GuUU.XLD

Background Archive File: BKGAB
Application Revision: 2.1.5

LB5100-W Alpha Background
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Q40 L—r—rm e s e e
legend -- mean 20 3c
Mean background:  0.16
Error for mean background:  0.03 1o
Actual standard deviation:  0.18
Predicted standard deviation: ~ 0.20
Number of individual measurements: 35
Chi-square:  27.22
Reduced chi-square:  0.80
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Unit Id: 1
Date Performed: 3/10/97 7:18:29

BACO00UUU.XLD

Background Archive File: BKGAB

Application Revision: 2.1.5

LB5100-W Beta Background

3.00 + ! 1
Ll
1.00 I

Beta Background CPM

0.00

-1.00 +

legend --  mean 20 30 |

Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

1.88
012 1o
0.81
0.69
35
47.48
1.40
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EFF0O00UU.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 3/10/97 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Controt 1D:| S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.30 Error  333.84

Archive File TH230AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 34.92% 0.13% 3.9 11656.58 6 23.28%
Beta 10.59% 0.04% 1.34 3536.90 Aintc B
Gross 45.51% 0.11% 2.06 15193.48
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EFF00GuU1.XLD

Unit 1d: 1 Application Revision: 2.1.4
Date Performed: 3/10/97 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error 84.00
Decay Corrected DPM  8399.66 Error  84.00

Archive File TC99AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.54% 0.05% 8.12 45.65 6 Binto A
Beta 37.59% 0.44% 10.58 3157.40 1.43%
Gross 38.13% 0.44% 10.78 3203.05
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PLAV.U00.XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 12/2/96 11:00:49 Application Version: Standard
FileName: [PLA0C000.XLD]JPLATAB2

Plateau

Normalized CPM

1380 +

1110 +
1290 +

1200 +

Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:{ 1440
Beta slope per 100 volts at beta voltage: 1.10%

Alpha slope per 100 volts at beta voltage: 1.13%

Optimum alpha only operating voltage:
Alpha slope per 100 volts at alpha voltage: 2.81%
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BACuU00.XLD
Unit id: 1 Background Archive File: BKGAB
Date Performed: 12/3/96 7:03:39 Application Revision: 2.1.5

LB5100-W Alpha Background

1.50 +

1.00 -

0.50

Alpha Background CPM

legend --  mean 2c 3o |

Mean background:  0.27
Error for mean background:  0.04 1o
Actual standard deviation:  0.27
Predicted standard deviation:  0.26
Number of individual measurements: 35
Chi-square:  37.53
Reduced chi-square: -~ 1.10
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BAC.00.XLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 12/3/96 7:03.39 Application Revision: 2.1.5

LB5100-W Beta Background

6.00 —
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e i 1l ] ]
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Beta Background CPM

0.00
-1.00 +

legend--  mean 20 30 |

Mean background:  2.26
Error for mean background: 0.13 lo
Actual standard deviation:  0.89
Predicted standard deviation:  0.75
Number of individual measurements: 35
Chi-square: 47.24
Reduced chi-square:  1.39
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Date Performed: 12/3/96 7:03:39

BAC(J00.XLD

Unit Id: 1 Background Archive File: BKGAB

Application Revision: 2.1.5

LB5100-W Gross Background
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legend -  mean 2c 30_]
Mean background:  2.54
Error for mean background:  0.13  lo
Actual standard deviaton:  0.96
Predicted standard deviation:  0.80
Number of individual measurements: 35
Chi-square:  49.32
Reduced chi-square:  1.45
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EFFGCU00.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 12/3/96 Application Version: Standard
File Name:

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:] S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33380.00 Error 33390
Decay Corrected DPM  33384.38 Error 33384

Archive File TH230AB

- Efficiency Error Chi A2 CPM Events X-Talk

Alpha 33.86% 0.19% 9.21 11305.00 [ 24.33%

Beta 10.89% 0.08% 5.04 3634.11 Ainto B
Gross 44.75% 0.19% 6.97 14939.11
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Unit Id: 1
Date Performed: 12/3/96
File Name:

 EFFGUU01.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Application Revision: 2.1.4
Application Version: Standard

Isotope  Tc-99 Half-Life 77740000 days
Type Beta

Calibration Date  9/17/84 Custodian  WEST.

DPM @ calibration date  8400.00 Error  84.00

Decay Corrected DPM  8399.67 Error  84.00

Archive File TC99AB
Efficiency Error Chi A2 cPM Events X«Talk
Alpha 0.06% 0.01% 4.60 514 6 Binto A
Beta 37.70% 0.36% 717 3166.47 0.16%
Gross 37.76% 0.36% 7.18 3171.61
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PLAO  )XLD

Unit Id: 1 Application Revision: 2.1.3
Date Performed: 8/6/96 23:54.:49 Application Version: Standard
FileName: [PLA00000.XLD]PLATAB2
Plateau
1.20
?25 1.00 -
N 0.60
«©
g 0.40
S 0.20
0.00 PP
2 8 82 38828888 ¢2883 9 8
(32} ™ <t w [{e] ~ [0} [+ (o] 9_ : g Q by Lr‘_)
Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1470
Beta slope per 100 volts at beta voltage: 2.50%

Alpha slope per 100 volts at beta voltage: 0.50%

Optimum alpha only operating voltage:[ 600 |

Alpha slope per 100 volts at alpha voltage: 10.24%
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Unit Id: 1

Date Performed: 8/7/96 8:08:18

BACC ,0.XLD

Background Archive File: BKGAB
Application Revision: 2.1.5

2.00 +
1.50 +
1.00 +

LB5100-W Alpha Background

0.50 + I
=

Alpha Background CPM

I |
) (O . 0 S S

20 3c |

Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

0.34
005 1o
0.31
0.29
34
38.26
1.16
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Unit Id: 1

Date Performed: 8/7/96 8:08:18

BACOL J.XLD

Background Archive File: BKGAB
Application Revision: 2.1.5

6.00 -
5.00 -
4.00 +
3.00 -
2.00 -
1.00 +

Beta Background CPM

LB5100-W Beta Background
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0.00

-1.00 -

legend --

mean 2c 3o ]

Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

1.86
0.12
0.71
0.68
34
35.80
1.08

lo
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EFFC. ,OXLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 8/7/96 10:34:36 Application Revision: 2.1.4

LB5100-W Alpha Efficiency

34.50% 1

siog | oo E— SR R o :
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33.50% + ¢
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33.00% —+ L

Alpha Efficiency

32.50% -1

32.00%

legend -  mean 20 36 |

Mean efficiency: 33.58%
Error for mean efficiency: 0.16% lo
Actual standard deviation:  0.16%
Predicted standard deviation:  0.14%
Number of individual measurements: 6
Chi-square:  6.33
Reduced chi-square:  1.27
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EFFL  JO.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 8/7/96 Application Version:; Standard
File Name: [EFF00000.XL.D]JEFFAB2

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:] S$-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.48 Error  333.84

Archive File TH230AB

Efficiency Error Chi A2 CPM Events X-Tatk
Alpha 33.58% 0.16% 6.33 11211.74 6 24.43%
Beta 10.86% 0.06% 2.89 3623.97 Ainto B
Gross 44.44% 0.14% 3.47 14835.70
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EFFL

Unit Id: 1

Date Performed: 8/7/96 11:05:51

J1.XLD

Background Archive File: BKGAB
Application Revision: 2.1.4

LB5100-W Beta Efficiency

37.50% +
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2 36.50% | . i $
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3 36.00% 1
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‘D 35.50% + S O
@ 35.00% -+
34.50% +
34.00%
legend--  mean 2c 30 |
Mean efficiency: 36.19%
Error for mean efficiency: 0.26% 1o
Actual standard deviation:  0.26%
Predicted standard deviaton:  0.29%
Number of individual measurements: 6
Chi-square:  4.06
Reduced chi-square:  0.81
a
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EFFOL

Unit Id: 1
Date Performed: 8/7/96
File Name: [EFF00001.XLD]EFFAB2

+XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Application Revision: 2.1.4
Application Version: Standard

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.67 Error  84.00
Archive File TC99AB
Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.27% 0.02% 3.47 22.50 6 Binto A
Beta 36.19% 0.26% 4.06 3039.87 0.73%
Gross 36.46% 0.26% 3.82 3062.37
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PL~. .000.XLD

Unit Id: 1 Application Revision: 2.1.3

Date Performed: 5/7/96 0:06:20
FileName: [PLA00000.XLD]JPLATAB2

Application Version: Standard

Plateau
1.00 +
E 0.80 +
o
Qg 0.60 +
N
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Detector Bias (volts)

1170

1290

1380

[= 2 =]
g <@
T W
- -

Optimum alpha & beta simultaneous operating voltage:| 1440
Beta slope per 100 volts at beta voltage: 4.08%

Alpha slope per 100 volts at beta voltage: 1.37%

Optimum alpha only operating voitage:

Alpha slope per 100 volts at alpha voltage: 7.05%
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BAL . ,000.XLD

Unit Id: 1 Background Archive File: BKGAB

Date Performed: 5/7/96 6:45:48 Application Revision: 2.1.5

1.00 +
0.80 +

0.60 -

0.20
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-0.20

Alpha Background CPM
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LB5100-W Alpha Background
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legend --

mean 2c 3o J

Mean background:  0.23
Error for mean background: 0.03 1o
Actual standard deviaton: ~ 0.17
Predicted standard deviation: ~ 0.17
Number of individual measurements: 42
Chi-square:  41.36
Reduced chi-square:  1.01
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BAL. . J000.XLD
Unit Id: 1 Background Archive File: BKGAB
Date Performed: 5/7/96 6:45:48 Application Revision; 2.1.5

3.50
3.00 -
2.50 -
2.00 1,
1.50
1.00 +
0.50 +
0.00

Beta Background CPM

LB5100-W Beta Background

-0.50 -

legend -~  mean 2c 3c |

Mean background:  1.58
Error for mean background:  0.07 1o
Actual standard deviation.  0.56
Predicted standard deviation:  0.44
Number of individual measurements: 42
Chi-square: 64.04
Reduced chi-square:  1.56
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Date Performed: 5/7/96 12:24:37

Unit Id: 1

EF: .4000.XLD

Background Archive File: BKGAB
Application Revision: 2.1.4

LB5100-W Alpha Efficiency

33.20% +
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legend--  mean 2c 3o |
Mean efficiency: 32.38%
Error for mean efficiency: 0.07% 1o
Actual standard deviation:  0.07%
Predicted standard deviation:  0.14%
Number of individual measurements: 10
Chi-square:  2.26
Reduced chi-square:  0.25
A
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Unit Id: 1
Date Performed: 5/7/96

EF: .4000.XLD

File Name: [EFFO0000.XLD]EFFAB2

Application Revision: 2.1.4

Application Version: Standard

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:} S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha

Calibration Date  3/28/78 Custodian  WEST.

DPM @ calibration date  33390.00 Error  333.90

Decay Corrected DPM  33384.55 Error  333.85

Archive File TH230AB
Efficiency Error Chi A2 CPM Events X-Talk
Alpha 32.38% 0.07% 2.26 10810.10 10 26.69%
Beta 11.79% 0.13% 21.02 39035.94 Ainto B
Gross 44.17% 0.18% 10.69 14746.04
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EF\ .y001.XLD

Unit Id: 1 Background Archive File: BKGAB
Date Performed: 5/7/96 13:16:36 Application Revision: 2.1.4

LB5100-W Beta Efficiency

37.50%
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legend -  mean 20 3c |
Mean efficiency:  35.92%
Error for mean efficiency:  0.31% 1o
Actual standard deviation:  0.31%
Predicted standard deviation:  0.29%
Number of individual measurements: 10
Chi-square: 10.29
Reduced chi-square:  1.14
A
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EF: 0001.XLD

Unit Id: 1 Application Revision: 2.1.4
Date Performed: 5/7/96 Application Version: Standard
File Name: [EFF00001.XLD]EFFAB2

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:] 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.68 Error  84.00

Archive File TC99AB

Efficiency Error Chi 42 CPM Events X-Talk
Alpha 0.04% 0.01% 5.78 3.58 10 Binto A
Beta 35.92% 0.31% 10.29 3017.52 0.12%
Gross 35.97% 0.31% 10.19 3021.10
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PLA1, .. JOXLD

Unit Id: 1 Application Revision: 2
Date Performed: 3/14/96 0:02:44 Application Version: Standard
FileName: CALBXL\UNIT1\PLA1A000.XLD

Plateau

7

Normalized CPM
000000000
O2ANWEAONANRWOWO
QCQOOOOOOOOOO0O

1440
1500 |
1560 ]
1620

Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:
Beta slope per 100 volts at beta voltage: 2.19%

Alpha slope per 100 volts at beta voltage: 1.49%

i Optimum alpha only operating voltage:| 780
Alpha slope per 100 volts at alpha voltage: 3.12%
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Unit Id: 1
Date Performed: 3/14/96 6:43:47

BACh. J0.XLD

Application Revision: 4

LB5100-W Alpha Background

2.00 7
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Alpha Background CPM

0.00 %

-0.50 -

legend -- mean o] 2c l

Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

0.33
0.05
0.32
0.29
28
33.38
1.24
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BAC,..J0.XLD
Unit Id: 1
Date Performed: 3/14/96 6:43:47 Application Revision: 4
LB5100-W Beta Background
450 71
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legend -- mean (o] 2c

Mean background:  2.12
Error for mean background:  0.14
Actual standard deviation:  0.75
Predicted standard deviation:  0.73
Number of individual measurements: 28
Chi-square:  28.70
Reduced chi-square:  1.06
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EFF1,..J0.XLD
Unit Id: 1
Date Performed: 3/14/96 8:36:32 Application Revision: 3
LB5100-W Alpha Efficiency
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legend -  mean o 26 |

Mean efficiency: 34.51%

Error for mean efficiency:  0.49%
Actual standard deviation:  0.22%
Predicted standard deviation:  0.19%

Number of individual measurements: 10
Chi-square: 12.57

Reduced chi-square:  1.40
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EFF1~w0.XLD

Unit id: 1 Application Revision: 3

Date Performed: 3/14/96 Application Version: Standard
File Name: C:\LBXL\UNITN\EFF1A000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:} S-1736

isotope  Th-230 Half-Life 28105000 days
Type  Alpha

Calibration Date  3/28/78 Custodian  WEST.

DPM @ calibration date  33390.00 Error  333.90

Decay Corrected DPM  33384.60 Error  333.85

Archive File TH230AB
Efficiency Error Chi A2 CPM Events X-Tailk
Alpha 34.51% 0.49% 12.57 11521.21 10 23.70%
Beta 10.72% 0.16% 18.10 3578.88 Ainto B
Gross 45.23% 0.64% 17.95 15100.08
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EFF1.000.XLD
Unit 1d: 1
Date Performed: 3/14/96 9:08:21 Application Revision: 3
LB5100-W Beta Efficiency
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legend -~  mean o 26 |

Mean efficiency: 37.34%
Error for mean efficiency:  0.54%
Actual standard deviation:  0.29%
Predicted standard deviation: 0.38%
Number of individual measurements: 10
Chi-square:  5.19
Reduced chi-square:  0.58
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EFF1.u00.XLD

Unit Id: 1 Application Revision: 3
Date Performed: 3/14/96 ' Application Version: Standard
File Name: C:\LBXL\UNITN\EFF1B000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.69 Error  84.00

Archive File TC99AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.07% 0.01% 4.31 591 10 Binto A
Beta 37.34% 0.54% 5.19 3136.71 0.19%
Gross 37.41% 0.54% 5.07 3142.62
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PLA1AuWO0.XLD

Unit Id: 1 * Application Revision: 2
Date Performed: 12/19/95 0:04:36 Application Version: Standard
FileName: CALBXL\UNITN\PLA1AQ00.XLD

Plateau
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0.90 | —
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1440
Beta slope per 100 volts at beta voltage: -0.01%
Alpha slope per 100 volts at beta voltage: 1.57%

1 Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: 92.80%
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BAC11uu0.XLD

Unit Id: 1
Date Performed: 12/19/95 7:00:12 Application Revision: 4

LB5100-W Alpha Background

1.00 7
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0.00

Alpha Background CPM

-0.20 +

legend -  mean o] 20 I

Mean background:  0.23
Error for mean background:  0.03
Actual standard deviation:  0.20
Predicted standard deviation:  0.15
Nurmber of individual measurements: 30
Chisquare: 49.35
Reduced chi-square:  1.70
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Date

BAC11uJ0.XLD

Unit Id: 1
Performed: 12/19/95 7:00:12 Application Revision: 4
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Beta Background CPM

0.00

LB5100-W Beta Background

legend -~

mean (o] 20

Mean background:  1.82
Error for mean background:  0.08
Actual standard deviation:  0.60
Predicted standard deviation: ~ 0.43
Number of individual measurements: 30
Chi-square: 58.10
Reduced chi-square:  2.00
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Unit Id: 1

Date Performed: 12/19/95 11:57:42

EFF1Au00.XLD

Application Revision: 3
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34.50% 1
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legend — mean

2 |

Mean efficiency: 34.34%

Error for mean efficiency:  0.49%
Actual standard deviation:  0.16%
Predicted standard deviation: 0.14%

Number of individual measurements: 10

Chi-square:  10.59
Reduced chi-square:  1.18
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EFF1Au00.XLD

Unit Id: 1 Application Revision: 3
Date Performed: 12/19/95 Application Version: Standard
File Name: CA\LBXL\UNIT1\EFF1A000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.67 Error  333.85

Archive File TH230AB

Efficlency Error Chi A2 CPM Events X-Talk
Alpha 34.34% 0.49% 10.59 11463.42 10 23.95%
Beta 10.82% 0.16% 511 3610.80 Ainto B
Gross 45.15% 0.64% 7.15 15074.22
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EFF1bu00.XLD
Unit Id: 1
Date Performed: 12/19/95 12:49:41 Application Revision: 3
LB5100-W Beta Efficiency

38.50% 1 _

38.00% + -
§ 37 50% L it T """" T“"""": “““““ === -F """""" T """"" L _Dinkiaidaided -F """" -*
é 37.00% | — — —_+_”-L
U“-,l 36.50% + L .12 """""" .t """"" f """""""""""" i """""" .IZ """" T
g 36.00% +

35.50%

35.00%
legend--  mean c 20 ]

Mean efficiency: 37.14%
Error for mean efficiency:  0.53%
Actual standard deviation:  0.24%
Predicted standard deviation:  0.30%
Number of individual measurements: 10
Chi-square:  5.66
Reduced chi-square:  0.63
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EFF15u00.XLD

Unit Id: 1 Application Revision: 3
Date Performed: 12/19/95 Application Version: Standard
File Name: CALBXL\UNITN\EFF1B000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.69 Error 84.00

Archive File TC99AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.06% 0.00% 4.90 5.30 10 Binto A
Beta 37.14% 0.53% 5.66 3119.92 0.17%
Gross 37.21% 0.53% 5.62 3125.22
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PLA1A000.XLD

Unit Id: 1 Application Revision: 2
Date Performed: 9/19/95 6:58:19 Application Version: Standard
FileName: CALBXL\UNIT1\PLA1A000.XLD

Plateau

Normalized CPM
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1440
Beta slope per 100 volts at beta voltage: 1.97%

Alpha slope per 100 volts at beta voltage: 1.32%

1 Optimum alpha only operating voltage:{ 375
Alpha slope per 100 volts at alpha voltage: 93.29%
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BAC11000.XLD

Unit Id: 1
Date Performed: 9/20/95 0:08:30 Application Revision: 4
LB5100-W Alpha Background
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legend --  mean S 2c l

Mean background:  0.45

Error for mean background:  0.09

Actual standard deviation: ~ 0.27

Predicted standard deviation:  0.30
Number of individual measurements: 11

Chi-square:  8.00

Reduced chi-square:  0.80
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Unit Id: 1
Date Performed: 9/20/95 0:08:30

BAC11000.XLD

Application Revision: 4

LB5100-W Beta Background
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legend -- mean e} 20

Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

1.96
0.19
0.99
0.63
11
24.81
248
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Unit Id: 1

Date Performed: 9/20/95 3:30:58

EFF1A000.XLD

Application Revision: 3

LB5100-W Alpha Efficiency
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legend--  mean 26 |
Mean efficiency:  33.93%
Error for mean efficiency:  0.48%
Actual standard deviation: 0.06%
Predicted standard deviation:  0.14%
Number of individual measurements: 6
Chi-square:  1.01
Reduced chi-square:  0.20
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EFF1AQ00.XLD

Unit 1d: 1 Application Revision: 3
Date Performed: 9/20/95 Application Version: Standard
File Name: C:\LBXL\WUNITN\EFF1A000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| S-1736

Isotope  Th-230 Half-Life 28105000 days
Type Alpha
Calibration Date  3/28/78 Custodian WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.74 Error  333.85

Archive File TH230AB

Efficiency Error Chi ~2 CPM Events X-Talk
Alpha 33.93% 0.48% 1.01 11327.16 6 24.49%
Beta 11.00% 0.16% 10.41 3673.15 Ainto B
Gross 44.93% 0.64% 4.34 15000.32
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EFF1B000.XLD

Unit Id: 1

Date Performed: 9/20/95 4:23:05 Application Revision: 3
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LB5100-W Beta Efficiency

legend—-  mean o 20 |

Mean efficiency: 37.39%
Error for mean efficiency:  0.54%
Actual standard deviation:  0.35%
Predicted standard deviation:  0.30%
Number of individual measurements: 10
Chi-square: 12.46
Reduced chi-square;  1.38
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Unit Id: 1
Date Performed: 9/20/95
File Name: CALBXLAUNITN\EFF1B000.XLD

EFF1B000.XLD

Application Revision: 3
Application Version: Standard

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:] 767/84

Isotope Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error 84.00
Decay Corrected DPM  8399.70 Error  84.00
Archive File TC99AB
Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.05% 0.00% 10.34 4.18 10 Binto A
Beta 37.39% 0.54% 12.46 3140.98 0.13%
Gross 37.44% 0.54% 12.43 3145.17
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PLA1A000.XLD

Unit Id: 1 Application Revision: 2
Date Performed: 6/19/95 1:05:14 Application Version: Standard
FileName: CALBXL\UNIT1\PLA1A000.XLD
Plateau
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:] 1440
Beta slope per 100 volts at beta voltage: 3.53%

Alpha slope per 100 volts at beta voltage: 1.40%

1 Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: 3.68%
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BAC11000.XLD
Unit Id: 1
Date Performed: 6/19/95 7:19:29 Application Revision: 4
LB5100-W Alpha Background
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legend-- __ mean c 20 J

Mean background: ~ 0.34
Error for mean background:  0.05
Actual standard deviation:  0.26
Predicted standard deviation:  0.26
Number of individual measurements: 28
Chi-square:  27.47
Reduced chi-square:  1.02
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BAC11000.XLD

Unit Id: 1
Date Performed: 6/19/95 7:19:29 Application Revision: 4

LLB5100-W Beta Background
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legend - mean (o] 20

Mean background:  1.68
Error for mean background:  0.11
Actual standard deviation:  0.99
Predicted standard deviation:  0.58
Number of individual measurements: 28
Chi-square: 78.24
Reduced chi-square:  2.90
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EFF1A000.XLD

Unit Id: 1
Date Performed: 6/19/95 9:41:11 Application Revision: 3

LB5100-W Alpha Efficiency
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fegend -- mean ] 2c l

Mean efficiency:  33.96%
Error for mean efficiency:  0.48%
Actual standard deviation: 0.11%
Predicted standard deviation:  0.14%
Number of individual measurements: 10
Chi-square:  5.26
Reduced chi-square: .58
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EFF1A000.XLD

Unit Id: 1 Application Revision: 3
Date Performed: 6/19/95 Application Version: Standard
File Name: CALBXL\UNIT1\EFF1A000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.82 Error  333.85

Archive File TH230AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 33.96% 0.48% 5.26 11336.03 10 24.36%
Beta 10.94% 0.16% 4.50 3651.49 Ainto B
Gross 44.89% 0.64% 5.16 14987.52
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| EFF1B000.XLD

Unit 1d: 1
Date Performed: 6/19/95 10:33:19 Application Revision: 3

LB5100-W Beta Efficiency
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legend -  mean ] 20 l

Mean efficiency: 37.60%
Error for mean efficiency: 0.54%
Actual standard deviation: 0.34%
Predicted standard deviation.  0.30%
Number of individual measurements: 10
Chi-square: 11.46
Reduced chi-square:  1.27
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PLA1.  ).XLD

Unit Id: 1 Application Revision: 2
Date Performed: 3/13/95 0:53:00 Application Version: Standard
FileName: C:\LBXL\UNIT1\PLA1A000.XLD
Plateau
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1410
Beta slope per 100 volts at beta voltage: 5.06%

Alpha slope per 100 volts at beta voltage: 0.94%

A Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: -97.68%
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BAC1 1XLD

Unit id: 1
Date Performed: 3/13/95 7:47:43 Application Revision: 4

LB5100-W Alpha Background
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legend -~ mean c 20

Mean background:  0.25
Error for mean background: ~ 0.03
Actual standard deviation:  0.20
Predicted standard deviation:  0.16
Number of individual measurements: 28
Chi-square: 41.78
Reduced chi-square:  1.55
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BAC. J.XLD
Unit Id: 1
Date Performed: 3/13/95 7:47:43 Application Revision: 4
LB5100-W Beta Background
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legend -- mean c 20

Mean background: ~ 1.88
Error for mean background: ~ 0.08
Actual standard deviation:  0.46
Predicted standard deviation:  0.43
Number of individual measurements: 28
Chi-square: 29.93
Reduced chi-square:  1.11
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Unit I1d: 1
Date Performed: 3/13/95 12:24:37

EFF1,

A.XLD

Application Revision: 3

LB5100-W Alpha Efficiency
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legend--  mean o 26 |
Mean efficiency: 33.37%
Error for mean efficiency: 0.47%
Actual standard deviation:  0.18%
Predicted standard deviation:  0.14%
Number of individual measurements: 10
Chi-square:  15.12
Reduced chi-square:  1.68
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EFFy  JOXLD

Unit Id: 1 Application Revision: 3
Date Performed: 3/13/95 Application Version: Standard
File Name: CALBXL\UNITNEFF1A000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 8-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.90 Error 333.85

Archive File TH230AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 33.37% 0.47% 15.12 11142.06 10 24.79%
Beta 11.00% 0.16% 11.03 3671.58 Ainto B
Gross 44.37% 0.63% 8.27 14813.64

Page 1




EFF1.  J.XLD

Unit Id: 1
Date Performed: 3/13/95 13:16:36 Application Revision: 3

LB5100-W Beta Efficiency
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legend--  mean o 20 ]

Mean efficiency: 37.06%
Error for mean efficiency:  0.53%
Actual standard deviation:  0.27%
Predicted standard deviation:  0.30%
Number of individual measurements: 10
Chi-square:  7.62
Reduced chi-square:  0.85
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EFF1. AQ.XLD

Unit Id: 1 Application Revision: 3
Date Performed: 3/13/95 Application Version: Standard
File Name: C:ALBXL\UNIT1\EFF1B000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error  84.00
Decay Corrected DPM  8399.71 Error  84.00

Archive File TC99AB

Efficlency Error Chi A2 CPM Events X-Talk
Alpha 0.01% 0.00% 6.95 0.92 10 Binto A
Beta 37.06% 0.53% 7.62 3112.64 0.03%
Gross 37.07% 0.53% 7.57 3113.56
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PLA1A000.XLD

Unit Id: 1 Application Revision: 2
Date Performed: 12/14/94 0:23:37 Application Version: Standard
FileName: CALBXL\UNIT1\PLA1A000.XLD
Plateau
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1410
Beta slope per 100 volts at beta voltage: 1.92%

Alpha slope per 100 volts at beta voltage: 1.21%

a4 Optimum aipha only operating voltage: 360
Alpha slope per 100 volts at alpha voltage: 2.09%
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Unit Id: 1
Date Performed: 12/14/94 7:51:01

BAC11000.XLD

Application Revision: 4

LB5100-W Alpha Background
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legend--  mean o) 26 l

Mean background:

Error for mean background:

Actual standard deviation:

Predicted standard deviation:
Number of individual measurements:
Chi-square:

Reduced chi-square:

0.28
0.04
0.20
0.24
28
19.15
0.71
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BAC11000.XLD
Unit Id: 1
Date Performed: 12/14/94 7:51.01 Application Revision: 4
LB5100-W Beta Background
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legend - mean o 20

Mean background: ~ 2.06
Error for mean background:  0.12
Actual standard deviation: ~ 0.62
Predicted standard deviation:  0.64
Number of individual measurements: 28
Chi-square:  25.39
Reduced chi-square:  0.94
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EFF1A000.XLD

Unit Id: 1
Date Performed: 12/14/94 10:12:52 Application Revision: 3

LB5100-W Alpha Efficiency

35.00% 7
34.50% +

34.00% 1 I E L ;
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33.00% T

Alpha Efficiency

32.50%

32.00%

legend -- mean o 2c I

Mean efficiency: 33.88%
Error for mean efficiency: 0.48%
Actual standard deviation:  0.16%
Predicted standard deviation:  0.14%
Number of individual measurements: 10
Chi-square: 11.03
Reduced chi-square:  1.23
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EFF1A000.XLD

Unit Id: 1 Application Revision: 3
Date Performed: 12/14/94 Application Version: Standard
File Name: C:\LBXL\UNITT\EFF1A000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:] S-1736

Isotope  Th-230 Half-Life 28105000 days
Type  Alpha
Calibration Date  3/28/78 Custodian  WEST.
DPM @ calibration date  33390.00 Error  333.90
Decay Corrected DPM  33384.97 Error  333.85

Archive File TH230AB

Efficlency Error Chi A2 CPM Events X-Talk
Alpha 33.88% 0.48% 11.03 11311.81 10 24.12%
Beta 10.77% 0.15% 12.93 3596.65 Ainto B
Gross 44.66% 0.63% 7.45 14908.46
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Unit Id: 1
Date Performed: 12/14/94 11:04:51

EFF1B000.XLD

Application Revision: 3

LB5100-W Beta Efficiency

38.50% 7
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8 36.00% 1 -
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35.00% -
34.50%
legend —  mean o 26 |
Mean efficiency: 37.13%
Error for mean efficiency:  0.53%
Actual standard deviation:  0.34%
Predicted standard deviation:  0.30%
Number of individual measurements: 10
Chi-square: 11.68
Reduced chi-square:  1.30
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EFF1B000.XLD

Unit Id: 1 Application Revision; 3
Date Performed: 12/14/94 Application Version: Standard
File Name: CALBXL\UNITN\EFF1B000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:] 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Callbration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error 84.00
Decay Corrected DPM  8399.72 Error  84.00

Archive File TCS9AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.01% 0.00% 8.63 0.99 10 Binto A
Beta 37.13% 0.53% 11.68 3118.97 0.03%
Gross 37.14% 0.53% 11.79 3119.96
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IH & S Form #206 Tennelec Calibration
Forest Hills Site Summary

Calibration Date: | 09/15/1994 | Signature: j&ﬁ ;é:;_,w

1410

Alpha / Beta Channel: .2529%, Guard Channel: A132%

Alpha Lower Level: 50% Beta Upper Level: 50%

Alpha to Beta: 5.85% Beta to Alpha: .03%

Source Source S/N Geometry Simultaneous Efficiency Correction Factor
Alpha 5308 Shallow Dish 42.75% 2.34
Beta 767/84 Shallow Dish 36.84% 2.71
Alpha Deep Dish
Beta Deep Dish

Mean Background CPM 19 1.39

Standard Deviation CPM , 19 53

Typical daily source check setup:

Use Group "G" for time delay with 1 planchet.

Use group "A" for Alpha source check. 5 minute count time with 1 planchet.

Use group "B" for Beta source check. 5 minute count time with 1 planchet.

Use group " I" for background check. 20 minute count time with 5 to 10 planchets.




PLA14 LXLD

Unit Id: 1 Application Revision: 2
Date Performed: 9/14/94 6:20:01 Application Version: Standard
FileName: CALBXLA\UNITT\PLA1AQ00.XLD

Plateau
1.00
0.90 |
= 0.80 - 7
G 0.70
80'60"
£ 0.50
‘S 0.40
go.so
0.20
< 010
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Detector Bias (volts)

Optimum alpha & beta simultaneous operating voltage:| 1410
Beta slope per 100 volts at beta voltage: 2.82%

Alpha slope per 100 volts at beta voltage: 1.46%

| Optimum alpha only operating voltage:
A

Alpha slope per 100 volts at alpha voitage: 2.21%
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| BAC1'"Q.XLD

Unit id: 1
Date Performed: 9/14/94 13:52:02 Application Revision: 4

LB5100-W Alpha Background
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legend -- mean 8] 20 l

Mean background:  0.19
Error for mean background: 0.04
Actual standard deviation:  0.20
Predicted standard devigtion:  0.19
Number of individual measurements: 28
Chi-square:  30.00
Reduced chi-square: 1,11
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| BAC1'""0.XLD

Unit Id: 1
Deate Performed. 9/14/94 13.52:02 Application Revision: 4

LB5100-W Beta Background

3.80 ¢
3.00 ¢
95O mr N AU e
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1.00 ¢
0.50 1
0.00

Beta Background CPM

legend - mean o 20

Mean background:  1.39
Error for mean background: 0.10
Actual standard deviation: .60
Predicted standard deviation:  0.563
Number of individual measurements: 28
Chi-square:  34.89
Reduced chi-square:  1.29
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i EFF1£70.XLD

Unit Id: 1
Date Performed. 9/14/94 16:13.:52 Application Revision: 3

LB5100-W Alpha Efficiency
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legend - mean o 20 |

Mean efficiency: 42.75%
Error for mean efficiency:  0.61%
Actual standard deviation: 0.23%
Predicted standard deviation:  0.17%
Number of individual measurements: 10
Chi-square:  16.70
Reduced chi-square: 1.80
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J EFF12 770 XLD

Unitld: 1 Application Revision: 3
Date Performed. 9/14/94 Application Version: Standard
File Name: CALBXLWNITNEFF1AQ00.XLD

LBE100-W Alpha-Beta Efficiancy Dala Entry and Qutput

Source Control 1ID:]  §308

lsotope  Pu-239 Half-Life 8807815 days
Type  Alpha

Celibration Date  9/24/74 Custodian  WEST.

DPM @ calibration date  31300.00 Emor  313.00

{lecay Comected DPM 3128203 Error 31282

Archive File PLU239AB
Efficisncy Error Chi 42 CPM Events X-Talk
Alpha 42.75% 0.61% 16.70 13374.37 10 5.85%
Bela 2.65% 0.04% 7.36 830.53 Ainto B
Gross 45.41% 0.64% 13.80 14204.90
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i EFF17~10.XLD

Unit Id: 1

Date Performed. 9/14/94 17.05.51 Application Revision: 3

LB5100-W Beta Efficiency
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legend -- mean 9 20 ]

Mean effidency: 36.84%
Error for mean efficiency:  0.53%
Actual standard deviation:  0.34%
Predicted standard deviation:  0.30%
Number of individual measurements: 10
Chi-square:  11.86
Reduced chi-square: 1,32
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| EFF1P~N0.XLD

Unit Id: 1
Date Performed: 9/14/94

Application Revision: 3
Application Version: Standard

File Name: CALBXLWNITNEFF1B0O00.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Culput

Source Control ID:| 787/84
Isotope  Tc-99 Halflife 77740000 days
Type Beta
Calibration Data  0/17/84 Cusiodign  WEST.
DPM i@ calibration dete  8400.00 Emor  84.00
Decay Comected DPM 839973 Error  84.00
Archive File TCGOAB
Efficiency Error Chi a2 CPM Events X-Talk
Alpha 0.01% 0.00% 6.72 1.07 10 B into A
Beta 36.84% 0.53% 11.86 3004.85 0.03%
Gross 36.86% 0.53% 12.05 3005.92
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IH& S Form #206

Tennelec Calibration

Forest Hills Site Summary
Calibration Date: | 06/14/1994 | Signature: M% .

1410

Alpha / Beta Channel:

.252%

Guard Channel:

132%

Alpha Lower Level:

40.0%

Beta Upper Level:

40.0%

Alpha to Beta:

5.68

Beta to Alpha:

.07%

Source Source S/N Geometry Simultaneous Efficiency Correction Factor
Alpha 5308 Shallow Dish 42.75% 2.34
Beta 767/84 Shallow Dish 36.77% 2.72
Alpha Deep Dish
Beta Deep Dish

Alpha Beta
Mean Background CPM .19 1.27
Standard Deviation CPM A7 46

Typical daily source check setup:

Use Group "G" for time delay with 1 planchet.

Use group "A" for Alpha source check. 5 minute count time with 1 planchet.

Use group "B" for Beta source check. 5 minute count time with 1 planchet.

Use group " I' for background check. 20 minute count time with 5 to 10 planchets.




PLA1,..J0.XLD

Unit id: 1 Application Revision; 2
Date Performed: 6/14/94 5:52:22 Application Version: Standard
FileName: CALBXL\UNIT1\PLA1AQ00.XLD

Plateau
1.00
0.90 7
= 0.80 |
G 0.70
3 0.60
N 0.50 1
T 0.40
go.so-
0.20 |
< 0.10
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Detector Bias (voits)

Optimum alpha & beta simultaneous operating voitage:| 1410
Beta slope per 100 volts at beta voltage: 2.33%
Alpha slope per 100 volts at beta voltage: 0.90%

1 Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voltage: 1.72%
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EFF1,..J0.XLD

Unit Id: 1
Date Performed: 6/14/94 12:14:07 Application Revision: 3

LB5100-W Alpha Efficiency

44.00%
43.50% | -- _

43.00% + oo Toommodimoes oo o I +

41.50% 1

41.00%

legend -  mean c 2c I

Mean efficiency: 42.75%
Error for mean efficiency: 0.61%
Actual standard deviation: 0.13%
Predicted standard deviation: 0.17%
Number of individual measurements: 10
Chi-square:  5.32
Reduced chi-square:  0.59
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EFF1,..00.XLD

Unit Id: 1 Application Revision: 3
Date Performed: 6/14/94 Application Version: Standard
File Name: CALBXLAUNIT1\EFF1A000.XLD

LB5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 5308

Isotope  Pu-239 Half-Life 8807815 days
Type Alpha
Calibration Date  9/24/74 Custodian  WEST.
DPM @ calibration date  31300.00 Error  313.00
Decay Corrected DPM  31282.26 Error 31282

Archive File PU238AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 42.75% 0.61% 532 13374.35 10 5.68%
Beta 2.57% 0.04% 8.79 804.70 AintoB
Gross 45.33% 0.64% 418 14179.05
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EFF1..J0.XLD
Unit Id: 1
Date Performed: 6/14/94 13:06:06 Application Revision: 3
LB5100-W Beta Efficiency
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legend -  mean ] 26 I

Mean efficiency: 36.77%
Error for mean efficiency:  0.53%
Actual standard deviation: 0.21%
Predicted standard deviation:  0.30%
Number of individual measurements: 10
Chi-square:  4.39
Reduced chi-square:  0.49
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EFF1. . v0.XLD

Unit id: 1 Application Revision: 3
Date Performed: 6/14/94 Application Version: Standard
File Name: CALBXL\UNITN\EFF1B000.XLD

1.B5100-W Alpha-Beta Efficiency Data Entry and Output

Source Control ID:| 767/84

Isotope  Tc-99 Half-Life 77740000 days
Type Beta
Calibration Date  9/17/84 Custodian  WEST.
DPM @ calibration date  8400.00 Error 84.00
Decay Corrected DPM  8399.73 Error  84.00

Archive File TC99AB

Efficiency Error Chi A2 CPM Events X-Talk
Alpha 0.03% 0.00% 5.78 215 10 Binto A
Beta 36.77% 0.53% 4.39 3088.54 0.07%
Gross 36.80% 0.53% 4.50 3090.69
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BACH.JO.XLD
Unit 1d: 1
Date Performed: 6/14/94 13:57:30 Application Revision: 4
LB5100-W Alpha Background
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legend --  mean S 2c |

Mean background:  0.19
Error for mean background:  0.04
Actual standard deviation:  0.17
Predicted standard deviaton:  0.19
Number of individual measurements: 28
Chi-square: 21.38
Reduced chi-square: Q.79
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BAC1..U0.XLD

Unit Id: 1
Date Performed: 6/14/94 13:57:30 Application Revision: 4

3.00 1

Beta Background CPM

0.00

2.50 1
2.00 1
1.50 1
1.00 1
0.50 ¢

LB5100-W Beta Background

Mean background: ~ 1.27

Error for mean background:  0.10

Actual standard deviaton:  0.46

Predicted standard deviaton:  0.50
Number of individual measurements: 28

Chi-square: 22.72

Reduced chi-square;:  0.84
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Date Performed: 6/14/94 13:57:30

BAC1..J0.XLD

Unit Id: 1

Application Revision: 4

3.50 1
3.00 1
2.50 1
2.00 1
1.50 +
1.00 1
0.50 1

Gross Background CPM

0.00

LB5100-W Gross Background

legend --

mean

Mean background:  1.46
Error for mean background: ~ 0.10
Actual standard deviation:  0.57
Predicted standard deviation: ~ 0.54
Number of individual measurements: 28
Chi-square:  30.16
Reduced chi-square:  1.12
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IH& S Form #206
Forest Hills Site

Tennelec Calibration
Summary

Calibration Date:

03/14/1994

Signature:

—_

57

e

e

1410

Alpha / Beta Channel:

Guard Channel:

Beta Upper Level:

Beta to Alpha:

Source | Sourcé S]N — ’Géorf‘n‘e.try Simultaneous Efﬁciency | Cdrrectioh Factor
Alpha 5308 Shallow Dish 42.71% 2.34
Beta 767/84 Shallow Dish 37.11% 2.7
Alpha Deep Dish
Beta Deep Dish

Beta

Alpha
Mean Background CPM 193 1.68
Standard Deviation CPM .098 .29

Typical daily source check setup:

Use Group "G" for time delay with 1 planchet.
Use group “"A" for Alpha source check. 5 minute count time with 1 planchet.

Use group "B" for Beta source check. 5 minute count time with 1 planchet.

Use group " I" for background check. 20 minute count time with 5 to 10 planchets.




Pl AXLD

Unit Id: 1 Application Revision: 1
Date Performed: 3/14/94 9:35.08 Application Version: Standard
FileName: CALBXL\UNITNWPLATAO0.XLD
Plateau
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Detector Bias (volis)

Optimum alpha & beta simultaneous operating voltage:{ 1410
Beta slope per 100 voits at beta voltage: 3.00%

Expected alpha to beta crosstalk at simultaneous voltage: 5.81%
Expected beta to alpha crosstalk at simuitaneous volitage: 0.24%

Optimum aipha only operating voitage:} 390
A Alpha slope per 100 volts at alpha voitage: -160.94%
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B, QXLD

Unit Id: 1 Application Revision: 2
Date Performed: 3/14/94 16:39:22 Application Version: Standard
File Name: CALBXLAUNITINBAC110.XLD

LB5100/W Gross Background
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legend -- mean o 20 l
Mean gross background CPM:  1.871429
Actual standard deviation for gross background CPM: 0.215749
Predicted standard deviation for gross background CPM: 0.306466
Number of individual measurments: 7
Chi-square: 2.984733
i Reduced chi-square: 0.497455

Page 1




B 10.XLD

Unit Id: 1 Application Revision; 2

Date Performed; 3/14/94 16:39:22 Application Version: Standard

File Name: CALBXL\UNITNBAC110.XLD

0.45 ¢
0.4 +
0.35 +
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0.2 1
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0.1+
0.06 ¢

Alpha Counis par Minute

-0.05 +

LB5100/W Alpha Background

legend --

mean G 20 |

Mean alpha background CPM: 0.192857
Actual standard deviation for alpha background CPM:  0.097589
Predicted standard deviation for alpha background CPM: 0.098217

Number of individual measurments: 7

Chi-square: 5.925926
Reduced chi-square: 0.987654
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B I0.XLD

Unit Id: 1 Application Revision: 2
Date Performed: 3/14/94 16:39:22 Application Version: Standard
File Name: CALBXLAUMITNBAC1I0.XLD

LB5100/W Beta Background
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legend -- mean o 20 |

Mean beta background CPM: 1.8678571
Actual standard deviation for beta background CPM: 0.249762
Predicted standard deviation for beta background CPM:  0.29019

Number of individual measurments: 7

Chi-square: 4.459574
Reduced chi-square: 0.743262
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E  AOXLD

UnitId: 1 Application Revision: 0
Date Performed:. 3/14/94 Application Version: Standard
File Name: CALBXLAUNITI\EFF1AQXLD

LB5100/W Alpha-Beta Efficiency Data Entry and Qutput

Source Control Number;| 5308

Isotope Pu-239 Half-Life 8807815 days

Type  Alpha
Calibration Date  9/24/74 Status  WEST.
DPM @ calibration date 31300 _ Emor  313.00
Decay Comracted DPM 31282.4868 Emor 312.82

Archive Flle PU230AB

Efficlency Error Chi 42 Events CPM X-Talk

Alphs 42.71% 0.37% 15.86 10 13361.4 5.54%
Bela 2.50% 0.09% 8.31 785 Ainto B
Gross 45.22% 0.38% 13.58 14146.4

Page 1




' E  AOXLD

Unitid: 1
Date Performed: 3/14/94 21.29:23 Application Revision: 0
File Name: CALBXLAUNITIEFF1AQXLD Application Version. Standard

LB5100/W Alpha Efficiency
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43.00% + o jf"""—",‘ """""""""""""""""""""""""""""""""""""""""""""""""""
& } )\ T 1 : : g
D - f an - e
B 42.50% 1 E
5 !
o 42.00% + o e e e
<
41.50% +
41.00%
legend -- rmean o 20 |
Mean Alpha Efficiency: 42.71%
Actual standard devialion for Alpha Efficiency:  0.22%
Predicted standard deviation for Alpha Ffficency:  0.46%
Number of individual measurments: 10
Chi-square;  15.86
h Reduced chi-square: 1.76
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E BOXLD

Unit Id: 1 Application Revision: 0
Date Performed: 3/14/94 Application Version: Standard
File Name: CALBXLAUNITNEFF1BO.XLD

LB5100/W Alpha-Beta Efficlency Data Entry and Qutput

Source Control Number.| 787/84

Isotope Te-99 HalfLife 77740000 days
Type  Beta
Callbration Date  9/17/84 Stalus WEST.
DPM @ calibration date 8400 Eror  84.00
Decay Comected DPM 8389.74042 Emor  84.00

Archive Flle TCO9AB

Efficlency Ermor Chi #2 Events CPM X-Taik

Alpha 0.09% 0.03% 12.24 10 7.88 Binto A
Heta 37.11% 0.66% 3.99 3119.16 0.25%
Gross 37.21% 0.67% 4.19 3127.04
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E 30.XLD

Source Control Number: 767/84

Unit Id: 1
Date Performed: 3/14/94 22:20:21 Application Revision: 0
File Name: CALBXLMWNITINEFF1B0.XLD Application Version: Standard
LB5100/W Beta Efficiency
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tegend -- mean 9 2c l
Mean Beta Efficiency: 37.11%
Actual standard deviation for Beta Efficiency:  0.20%
Predicted standard deviation for Beta Efficiency:  0.48%
Number of individual measurments: 10
! Chi-square: 3.99

Reduced chi-square:  0.44
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IH& S Form #206

Forest Hills Site

Tennelec Calibration

Summary

Calibration Date:

12/13/1993

Signature:

Alpha Lower Level:

38.8%

Alpha to Beta:

Beta to Alpha:

Source

Source S/N

Geometry

Correction Factor

Alpha 5308 Shallow Dish 42.81% 2.34
Beta T-993 Shallow Dish 49.61% 2.02
Alpha Deep Dish
Beta Deep Dish

Alpha Beta
Mean Background CPM 321 1.82
Standard Deviation CPM 129 302

Typical daily source check setup:

Use Group "G" for time delay with 1 planchet.
Use group "A" for Alpha source check. 2 minute count time with 1 planchet.

Use group "B" for Beta source check. 2 minute count time with 1 planchet.

Use group " I'" for background check. 20 minute count time with 5 to 10 planchets.




F AQXLD

Unitid: 1 Application Revision: 1
Date Performed: 12/13/93 1:50:27 Application Version: Standard
FileName: CALBXLAUNITIWPLATADXLD
Plateau
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Datector Bias (volig)

Optimum alpha & beta simultaneous operating voltage:| 1440
Beta slope per 100 volts at beta voltage: 4.13%

Expected alpha to beta crosstalk at simultaneous voltage: 5.37%
Expected beta to alpha crosstalk at simultaneous voltage: 0.69%

Optimum alpha only operating voltage:| 690
A Alpha slope per 100 volts at alpha voltage: 1.45%
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i

10.XLD

Unitid: 1 Application Revision: 2

Date Performed:. 12/13/93 7:30:26 Application Version: Standard

File Name: CALBXLAUNITNBACH0.XLD

LBS100/W Gross Background
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legend -- mean g 20 i
Mean gross background CPM:  2.142857
Actual standard deviation for gross background CPM: 0.375753
Predicted standard deviation for gross background CPM: 0.328028
Number of individual measurments: T
Chi-square: 7.906667
\ Reduced chi-square: 1.317778

Page 1




0.XLD

Unit Id; 1 Application Revision: 2
Date Performed: 12/13/93 7:30:23 Application Version. Standard
File Name: CALBXLAWNITNBACTI0.XLD

LBS100/W Alpha Background
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legend -- mean G 20 ‘
Mean alpha background CPM: 0.321429
Actual standard deviation for alpha background CPM: 0.128638
Predicted standard deviation for alphe background CPM: 0.126814
MNumber of individual measurments: 7
Chi-square: 6.177778
A Reduced chi-square: 1.02863
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o HOXLD

Unit Id: 1 Application Revision: 2

Date Performed: 12/13/93 7:30:26 Application Version: Standard

File Name: CALBXLWUNITI\BAC110.XLD

L25100/W Bela Background
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legend -- mean G 2¢ ]
Mean beta background CPM: 1.821429
Actual standard deviation for beta background CPM: 0.381725
Predicted standard deviation for beta background CPM:  0.30233
Number of individual measurments: 7
i Chi-square: 9.6

Reduced chi-square: 1.6

Page 1




L TA0XLD

Unit Id: 1
Date Performed:. 12/13/93
File Name: CALBXLAUNITNEFF1A0.XLD

Application Revision: 0
Application Version: Standard

LBS100/W Alpha-Beta Efficiency Data Entry and Quiput

Source Control Numberzl 5308 |

Isotope  Pu-239 HaltLife 8807815 days

Type  Alpha
Calibration Date  9/24/74 Status  WEST,
OPM @ calibration date 31300 Eror  313.00
Decay Corected DPM 31282.7121 Error 312,83

Archive File PU239AB

Efficiency Error Chi 2 Events CPM X-Tak

Alpha 42.81% 0.37% £.92 10 13392.7 5.41%
Bala 2.45% 0.09% 10.89 767.65 Ainto B
Gross 45.26% 0.38% 7.15 14160.25

Page 1



L JAOXLD
Unit 1d: 1
Date Performed; 12/13/93 9:35:17 Application Revision: 0
File Name: CALBXLAUNITNEFF1A0XLD Application Version: Standard

LB5100/W Alpha Efficiency

44.00%

4380% 1+ o T T T T T T T T T T T T T T T T T T e e e e
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E 43.00% + . I | l: T E T T )
3] b , I
B 42850% ¢ o A T T L ﬁ ......... I $
m o
B 4200% + T T T T T T T T T e T s e
<

41.50% +

41.00%
legend -- mean o 20 I

Mean Alpha Efficiency:  42.81%
Actual standard deviation for Alpha Efficiency:  0.21%
Predicted standard deviation for Alpha Efficiency:  0.50%
Numbrer of individual measurments: 10
Chi-square:  5.92
4 Reduced chi-square: .66

Page 1




L 1BOXLD

Unit Id: 1 Application Revision: 0
Date Performed: 12/13/93 Application Version: Standard
File Name: CALBXLWNMNITREFF1BO.XLD

LBS100/W Alphe-Bela Efficiency Data Enlry and Output

Source Control Number;] T-993

Isotope  Cs-137 HalfLife 11021.05 days

Tyvpe Beta
Celibration Date  9/15/92 Stalus  WEST.
UPM @ calibrafion date 20900 Emor  209.00
Decay Correcied DPM 20057.5604 Error 20058

Archive Filz (813728

Efficiancy Error Chi 22 Events CPM X-Talk

Alpha 0.27T% 0.03% 19.74 10 78.05 Binto A
Beta 49.61% 0.41% 2.59 14417.66 ° 0.54%
Gross 49.88% 0.41% 2.62 14495.7
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L {BOXLD

Source Control Number: T-983

Unit 1d: 1
Date Performed. 12/13/93 9:56:01 Application Revision: 0
File Name: CALBXLWUNITNEFF1BO.XLD Application Version: Standard

50.50% 7

50.00%

Betia Efficiency

48.00% +

47.50%

49.50% +
49.00% 1
48.50% -

LB5100/W Beta Efficiency

legend --

mean ) 26

, Mean Beta Efficiency: 49.681%
Actual standard deviation for Beta Efficiency:  0.16%
Predicted standard deviation for Beta Efficiency:  0.58%

Number of individual measurments: 10

Chi-square: 2.5
Reduced chi-square:  0.29

Page 1




IH& S Form #206 Tennelec Calibration
Forest Hills Site Summary

Calibration Date: | 09/14/1993 | Signature:

Alpha / Beta Channel: .252% Guard Channel: 132%

Alpha Lower Level: 38% Beta Upper Level: 38%

Alpha to Beta: 5.55% Beta to Alpha: .52%

Source Source S/N Geometry Simultaneous Efficiency Correction Factor
Alpha 5308 Shallow Dish 42.71% 2.34
Beta T-993 Shallow Dish 49.25% 2.03
Alpha Deep Dish
Beta Deep Dish

Alpha Beta
Mean Background CPM 295 2.16
Standard Deviation CPM .149 .339

Typical daily source check setup:

Use Group "G" for time delay with 1 planchet.

Use group "A" for Alpha source check. 2 minute count time with 1 planchet.

Use group "B" for Beta source check. 2 minute count time with 1 planchet.

Use group " I'" for background check. 20 minute count time with 5 to 10 planchets.




ko JADXLD

Unit id: 1 Application Revision: 1
Date Performed: 9/14/93 0:35:51 Application Version: Standard
FileName, CALBXL\UNITTWPLATAD.XLD
Plateau
1.00 o
2 080 | /
L 5 R
2 0.60 T
8
‘w 040
£
2_9 0.20
0.00 e e .
QO Q QOO 0 Q0 Q000 Q Q
PISREBILREBIRES
Detector Bias (voils)

Optimum alpha & beta simultaneous operating voltage:| 1440
Beta slope per 100 volts at beta voitage: 3.92%

Expected alpha to beta crosstalk at simultaneous voltage: 5.60%
Expected beta {o alpha crosstalk at simultaneous voltage: 0.60%

Optimum alpha only operating voltage:| 720
A Alpha slope per 100 volis at alpha voltage: 1.18%

Page 1



Lol

Unit id: 1

Date Performed: 9/14/93 6:41:20

File Name: CALBXLAUNITN\BAC1I0.XLD

10.XLD

Application Revision: 2
Application Version: Standard

LB5100/W Gross Background
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0
legend -- mean ] 2c '
Mean gross background CPM:  2.455
Actual standard deviation for gross background CPM: 0.420615
Predicted standard deviation for gross background CPM: 0.351216
Number of individual measurments: 10
Chi-square: 12.97149
A Reduced chi-square: 1.441276
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L. 1I0.XLD

UnitId: 1 Application Revision; 2
Date Performed: 9/14/93 €:41:20 Application Version: Standard
File Name: CALBXLAUNITNBAC110.XLD

LB5100/W Alpha Background
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legend -- mean o 20 ]
Mean alpha background CPM:  0.295
Actual standard deviation for alpha background CPM:  0.148907
Predicted standard deviation for alpha background CPM: 0.121485
Number of individual measurments: 10
Chi-square: 13.71186
A Reduced chi-square: 1.52354
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L 2110XLD

Unit 1d: 1 Application Revision: 2
Date Performed: 9/14/93 6:41:20 Application Version: Standard
File Name: CALBXLAUNITN\BAC110.XLD

LB5100/W Beta Background

357

.5 | Eg}% ____ S
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Beta Counts per Minute
N
b
|
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legend -- mean o 20 ‘

Mean beta background CPM: 2,16
Actusl standard deviation for beta background CPM: 0.339771
Predicted standard deviation for beta background CPM: .329343

Mumber of individual measurments: 10

Chi-square: 9.82037
Reduced chi-square: 1.06893

Page 1




E. JPHAXLD

Unit Id: 1 Application Revision: 0

Date Performed:. 9/14/93 Appilication Version: Standard
Fite Name: CALBXL\WUNITNEFALPHA XLD

LB&100/W Alpha-Beta Efficiency Data Entry and Oulput

Source Control Number:} 5308

Isolope  Pu-239 Hali-Life 8807815 days

Typs  Alpha
Cafibration Date  9/24/74 Status WEST.
DPM @ calibration date 31300 Ermor  313.00
Decay Comected DPM 31282.6336 Error  312.83

Archive File  PU239AB

Efficiancy Error Chi 42 Events CPM X-Talk

Alpha 42.71% 0.37% 4.21 10 13361.4 5.55%
Bota 251% 0.09% 15.75 786.55 Ainto B
Gross 45.22% 0.38% 6.38 14147.95

Page 1




E. .PHAXLD
Unit 1d: 1
Date Performed; 9/14/93 9:47:31 Application Revision; 0
File Name: CALBXLWUNITNEFALPHA XLD Application Version: Standard

LB5100/W Alpha Efficiency

A3 80% T o e e e e
43.00% | ? ““““““““““ 7T % “““““““““““““““““““““““““““““““
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B 42.50% 1 i . L E i
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= A2.00% 4 v o e et e
<
41.50% +
41.00%
legend - mean o 2c ]
Mean Alpha Efficiency: 42.71%
Actual standard deviation for Alpha Efficiency:  0.18%
Predicted standard deviation for Aipha Efficiency:  0.50%
Number of individual measurments: 10
Chi-square:  4.21
A Reduced chi-square:  0.47

Page 1




L ETAXLD

Unit Id: 1 Application Revision: 0
Date Performed:. 9/14/93 Application Version: Standard
File Name: CALBXLAUNITNEFBETA.XLD

LBS100/W Alpha-Beta Efficlency Data Entry and Output

Source Control Mumber;{ T-983

lsotope  Cs-137 Half-Life 11021.05 days

Type Beta
Callbration Date  9/15/92 Status  WEST.
0OPM @ callbration date 29900 Error  290.00
Decay Corrected DPM  20222.497 Emor  202.22

Archive Flle CS137AB

Efficiency Error Chi A2 Events CPM X-Tak

Alpha 0.26% 0.03% 14.34 10 75.8 Binto A
Beta 49.25% 0.41% 9.50 14304.7 0.52%
Gross 49.51% 0.41% 8.84 14470.3

Page 1



L _ETAXLD

Source Control Number. T-693

Unit 1d: 1
Date Performed: 9/14/93 10:08:07 Application Revision: 0
File Name: CALBXLWUNITNEFBETAXLD Application Version: Standard

LB5100/W Beta Efficiency

50.50%

50.00% 1 o

49.50% 1 % """""""""""""" ;' """"""" % """""" T 1 % ''''''' T
49.00%+ ; ________ - L L _“% _______ t _______ L I

48.50% + . _———

Bsta Efficiency

48.00% 1

47.50%

legend -- mean G 20 ]

Mean Beta Efficiency: 49.25%
Actual standard deviation for Beta Efficiency:  0.30%
Predicted standard deviation for Beta Efficiency:  0.58%

Number of individual measurments: 10

Chi-square:  8.50
Reduced chi-square: 1.06
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IH & S FORM#206

FOREST HILI SITE

TENNELEC CALIBRATION SUMMARY

LB5100/W

TENNELEC # 1

CALIBRATION DATE:

6/14/93

SIGNATURE: L.S.

H.V. BIAS:

1440

THRESHHOLDS

(ALPHA/BETA CHANNEL) :

.252%

GUARD CHANNEL:

.132%

ALPHA/BETA CHANNEL SETUP:
ALPHA LOWER LEVEL: 38%

BETA UPPER LEVEL: 38

o

SOURCE RESPONSE CROSSTALK “

“ ALPHA TO BETA: 5.68% BETA TO ALPHA: 1.11% "
EFFICIENCY SUMMARY
SOURCE SOURCE S/N GEOMETRY SIMULTANEOUS EFF CORR. FAC.
BETA T-993 SHALILOW DISH 49.94% 2.0
ALPHA 5308 SHALLOW DISH 42.8% 2.34
BETA DEEP DISH
ALPHA DEEP DISH
BACKGROUND MEANS
ALPHA BETA
MEAN BKG CPM .15 1.66
STD. DIVIATION CPM .10 .47
GROUP # PREFERRED OR PREDETERMINED USE FORMAT
A ALPHA SOURCE CHECKS 2 Min ct.
B BETA SOURCE CHECKS 2 Min ct.
c OPEN T
D OPEN
E OPEN
F OPEN
G GENERIC (Time delay)
H OPEN
I BACKGROUNDS 10 Min ct.




LATAQXLD

Unit Id: 1 Application Revision: 1
Date Performed: 6/14/93 10:06.08 Application Version: Standard
FileName: CALBXLWUNITNWPLATACXLD
Plateau
1.00
& 0.80 / A7
o |
v 0.60
N
® 040
5
2 0.20 1.
0.00 /
B ERBIEIIIIIBTIEEEIFTELK
mwwv%@@&mgmmgg:?qgg@gﬁgg
Detector Bias (volis)

Optimum alpha & beta simultaneous operating voltage:
Beta slope per 100 volts at beta voltage: 3.13%
Expected alpha to beta crosstalk af simultaneous voltage: 5.54%
Expected beta to alpha crosstalk at simultaneous voltage: 1.21%

Optimum alpha only operating voltage:

Alpha slope per 100 volts at alpha voitage: 2.45%

B —
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AC1A0.XLD

Unit Id: 1 Application Revision: 2
Date Performed: 6/14/93 13:43:58 Application Version. Standard
File Name: CALBXL\AUNITI\BAC1ADXLD

LB5100/W Beta Background
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0
legend -- mean G 20 |
Mean beta background CPM: 1.666667
Actual standard deviation for beta background CPM: 0.47 1876
Predicted standard deviation for beta background CPM: 0.408588
Number of individual measurments: 6
s Chi-square:  5.68

Reduced chi-square:  1.336
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B IA0XLD

Unit id: 1
Date Performed: 6/14/903 13:43:58
File Name: CALBXLWUNIT\BAC1A0.XLD

Application Revision: 2
Appilication Version: Standard

LB5100/W Alpha Background
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legend mean G 20 I
Mean alpha background CPM:  0.15
Actual standard deviation for alpha background CPM: 0.104881
Predicted standard deviation for alpha background CPM: 0.122484
Number of individual measurments: 6
Chi-square: 3.666667
4 Reduced chi-square: 0.733333
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AC1A0.XLD

Unit Id: 1 Application Revision: 2
Date Performed: 6/14/93 13:43.:58 Application Version: Standard
Fite Name: CALBXLAUNITI\BAC1AOXLD

LB5100/W Gross Background
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legend -- mean G 20 I
Mean gross background CPM: 1.816667
Actual standard deviation for gross background CPM:  0.495648
Predicted standard deviation for gross background CPM: 0.426611
Number of individual measurments: 6
Chi-square: 6.761468
N Reduced chi-square: 1.362294
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LPHAXLD

Unit 1d: 1 Application Revision: 0
Date Performed. 6/14/93 Application Version: Standard
File Name: CALBXL\WUNITNALPHAXLD

LBS5 100/ Alpha-Beta Efficiency Data Eniry and Quiput

Source Control Number.

Isotopp  Pu-239 Half-Life 8807815 days

Type  Alpha
Calibration Date  9/24/74 Status  WEST.
DPM @ calibration date 31300 Emor  313.00
Dacay Cormactad DPM 31283.1596 Emror  312.83

Archive Flla PU230AB

Efficlency Error Chi 42 Events CPM X-Talk

Alpha 42.80% 0.37% 11.43 10 13389.65 5.68%
Bala 2.58% 0.09% 3.54 808.15 Ainto B
Gross 45.38% 0.38% 11.29 141978

Page 1




sLPHAXLD
Unit 1d: 1
Date Performed: 6/14/93 14:38:15 Application Revision: 0
File Name: CALBXLAUNITINALPHAXLD Application Version: Standard

44.00% -

43.50% +

8
i 42.50% 1
o
B 42.00% 1
s

41.50% +

41.00%

43.00% +

LB5100/W Alpha Efficiency

legend --

mean G 26 I

Mean Alpha Efficiency: 42.80%
Actual standard deviation for Alpha Efficiency:  0.29%
Predicted standard deviation for Alpha Efficiency:  0.50%

Number of individual measurments: 10

Chi-square:  11.43
Reduced chi-square: 1.27
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JETAXLD

Unitld: 1 Application Revision. 0
Date Performed:. 6/14/93 Application Version: Standard
File Name: C\LBXL\WUNITN\BETAXLD

LBS100/W Alpha-Beta Efficlency Data Entry and Output

Source Control Number.| T-893 |

Isotope  Cs-137 Half-Life 11021.05 days

Tyvpe Beta
Callbration Date  9/15/92 Stalus  WEST.
OPM © calibraion date 29900 Error  299.00
Deocay Cormmcted DPM 29391.6998 Error  293.92

Archive Flle CS137AB

Efficlency Emor Chi A2 Events CPM A-Talk

Alpha 0.56% 0.04% 2.66 10 164.4 Binto A
Beta 49.94% 0.41% 7.35 14679.55 1.11%
Gross 50.50% 0.41% 7.69 14843.95

Page 1




3ETAXLD

Source Control Number: T-993

Unit Id: 1
Date Performed: 6/14/93 14.59.00 Application Revision: O
File Name: CALBXL\WUNITNBETA.XLD Application Version: Standard

51.00%
50.50% 1

Beta Efficiency -

48.50% T

50.00% +
49.50%
49.00% 1

LB5100/W Beta Efficiency

48.00%

legend --

mean o 2c I

Mean Beta Efficiency:  49.94%
Actual standard deviation for Beta Efficiency:  0.26%
Predicted standard deviation for Beta Efficiency:  0.59%

Number of individual measurments: 10

Chi-square:  7.35
Reduced chi-square: 0.82
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CALIBRATION RECORDS
FOR INSTRUMENTS USED FOR

RADIOLOGICAL SURVEYS

Purpose

The Westinghouse Blairsville Site utilized nuclear materials during the period of the mid to late 1950’s
to the early part of the 1960’s. Work was performed both under licenses with the atomic Energy
Commission and for the Bettis Atomic Power Laboratory. Although all work ceased during the
1960’s, subsequent radiological surveys and investigations, starting in 1993, established that some
residual radioactivity, primarily in underground piping and subsurface soil contamination, existed on
the site. During the period of 1993 through the present, additional remediation work and radiological
surveys have been conducted to establish that the site can be released for unrestricted use. This series
of reports documents the results of the final status radiological surveys subsequent to the various
remediation efforts.

Scope

This report compiles information on the calibration of the radiological survey instruments, which were
used to measure the radiation levels presented in the other reports issued for this project. In each
report, which documents a final radiological survey, the data sheets that record the measured radiation
levels also provide specific information with respect to the specific instrument used to make the
measurement. This report provides the necessary information to establish the entire calibration history
of each specific instrument. These instruments have been used for the Westinghouse sites at
Blairsville, Cheswick, and Forest Hills (now Viacom, Inc.). Therefore these calibration records are
applicable to all these sites.

Discussion

All instruments used for radiological surveys on this project were calibrated on a frequency depending
on the specific instrument. The calibration history for every instrument used on the project is
summarized in appendix A, which cover the years 1993 through 1999. These summaries also provide
a reference to a "Code Number." Included with this report in Appendix B are sheets labeled "Code
Number 1" through "Code Number 70." Each of these "codes" incorporates the calibration records as
appropriate for the specific instrument.

The certification sheets for each of the source standards used by the project to calibrate the instruments
for conversion of CPM to DPM are included in Appendix C. Other calibrations were performed at
other licensed operations as noted by the calibration records and no information on Source Certification
is provided here.



CALIBRATION RECORDS
FOR INSTRUMENTS USED FOR

RADIOLOGICAL SURVEYS

List of Volume Contents

1. Appendix A: Instrument Calibration Summary Sheets
Appendix B: Certificates of Calibration for Source Standards

2. Appendix C: Instrument Codes 1 to 3

3. Appendix C: Instrument Codes 4 to 8

4. Appendix C: Instrument Codes 9 to 14

5. Appendix C: Instrument Codes 15 to 25

6. Appendix C: Instrument Codes 26 to 36

7. Appendix C: Instrument Codes 37 to 70
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IH& S Form # 203
Forest Hills Site Manual Lab Counter

(Chi Square)

g08 |

[]Cs137#849 [ ]Tc-99# 763/84 [ ] Tc 99 # 764/
[ ]Pu239#5308 [ ]Pu239#7346 [ | TcOo#767/84

26,24

137(Cs 27993

5802 s 91 MINUTECOUNT: 206 |4 17§95
5 8 Qg 57673 GROSS CPM (Count/min) 59 9<
s RTEY 592 é NET CPM (Gross count - Bgk.) 5 ;%@7
5059 5810 EFFICIENCY (Net CPM/DPM) | 2:7; @0
Y &f? s g S0 CORR. FACTOR (1/Eff.) . g/ A
TOTAL/ 10: _
(average) 5 87 Y, 3 ,,,,,,
8q. Root of average: ) ,
(siama) 2l . w
3 Sigma: 279, f TOTAL COUNTS: 5456
Average + 3 Sigma: COUNT TIME: 20 Minutes
Average - 3 Sigma: COUNTS PER MINUTE: 2 %

NAME: T Ot Shoesa ke

SIGNATUR% M
7

5~¢7-58

ELECTRONIC CALIBRATION DATE: /\/ i_— CALIBRATION DATE:

CALIBRATION DUE: 51 775§




iH &S Form # 203
Site: 73/0/ SV //é’

Manual Lab Counter
{Chi Square}

- _ COUNTER SIN:

1 gog ™

c G-j2-24

[0 wiin. b{;c%?”n?um q/ =

i275¢9

230 b

TOTAL /10;
{average)}

(24874

3q. Root of average:
{Sigma)

.75

3 Sigma:

334.24

Average + 3 Sigma:

129214,

Average - 3 Sigma:

i2)52.16

CALIBRATED BY VENDER:

ok | NAME: Tedd g“cmf @

DATE PERFORMED:

f‘ SIGNATURE: / / j > /&W
| 3-12-97




412/733-1900

GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name:

Westinghouse

P.0. Box 3700

Instrument Manufacturer

Eberline

Customer Address: Model BC-4 Serial Number 808
Pittsburgh, PA 15230 External Probe(s) Serial #
Customer P.O.# MB-14027-8 Calibration Method __goPulser s/m 101500
Work Order # 1-97-03-209 “?Tc_s/n S1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration tnstrument Response
Range Standard Value Before Calib. After Calib. Comment
1 0.1 MIN 20K CPM 2,002 CPM 2,002 cpM All Calibrations Btn. + & - 10%
2 80K 8,001 8,001
3 High Voltage = 904 Volts
4 1 MIN 20K 19,999 19,999 an
5 80K 79,996 79,996 Response Check to ~“Tc
3 10 MIN 20K 200,195 200,195 Electronic Calibration only
8 80K 799,942 799,942
9
10
1
12
13
14
15
16
17
18
19
20
21
22
—~ 23 -

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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:

.
Jppz ez

F e

Calibration Date:

(Sl%@l{i) /)

Next Calibration Due: @6 11-97

pation is correct:
03-11-97
Date




IH& S Form # 203

Forest Hills Site Manual Lab Counter

{Chi Square)

B0z

4| [ 1Cs137#849 P Tc-99# 763/84 [ | Tc 99 # 764/84
[ Pu239#5308 [ |Pu239#7346 [ | Tco9 #767/84

A 5‘§ }3 a2 | 2 MINUTE COUNT: A OS"?
668 6190 GROSS CPM (Count/min) 3034.5
(032 5989, NET CPM (Gross count - Bgk) | 2 043 {4
oY Ce13 EFFICIENCY (Net CPMDPM) | (. | %/,
w0 IL(» L0173 CORR. FACTOR (1/Eff) G. A
TOTAL/ 10: ‘
T
igma .
3 Sigfna? 233.6 TOTAL COUNTS: 42
Average + 3 Sigma: &246.6 COUNT TIME: 9\() Minutes
Average - 3 Sigma: 58294 COUNTS PER MINUTE: A6.35

NamMe: Coremgn VERCARS

SIGNATURE é (/ -
J

ELECTRONIC CALIBRATION DATE: 1 -2 (‘-b CALIBRATION DATE: (- 21-1 1

CALIBRATION DUE:

4-21-97



IH& S Form # 203
Forest Hills Site Manual Lab Counter

(ChiSquare) Hpperpum ey
SodicE /ﬁl‘;fbd s£

| Y

{11Cs137#849 [ ]Tc99# 763/84 D4 Tc 99 # 764/84
[ 1Pu239#5308 [ |Pu239#7346 [ ] Tcoo #767/84

%{&33” é/yé 74{‘ | 2 MINUTE COUNT: T A
Si) 3L Y T3 : GROSS CPM (Count/min) e
T YT BET NET CPM (Gross count -Bgk ) | /4
YTE7d 4579 ) EFFICIENCY (Net CPM/DPM) AA
578, Y5794 CORR. FACTQR (1/Eff) NA

oversze) 45813

a. R&; rc:‘aa)verage: 4 ,

3 Sigma: é 9/ 2 TOTAL COUNTS:

Average + 3 Sigma: A /A COUNT TIME: Minutes

Average - 3 Sigma: 4s5)9) COUNTS PER MINUTE: 25,8

eneralTechmcal SOURCE EFFICIENC -

NAME: /g it
Inc. - AND %— -
snen%

_ CHI SQUARE BY:
ELECTRONIC CALIBRATION DATE: 7-22-96 CALIBRATION DATE: Lo -t %/

CALIBRATION DUE: JoA)-F7




IH& S Form # 203
Forest Hills Site

Manual Lab Counter

(Chi Square)

; & R 808
[1Cs137#849 [MTcO9# 763/84 [ ]Tc99#764/84 |
[ 1Pu239#5308 [ ]Pu239#7346 [ ]|Tc99#767/84

09/ L0979 2 MINUTE COUNT: & 2Ya
4207 / 693 GROSS CPM (Count/min) 3/L0
5(9‘ 7 7 £0¢ - NET CPM (Gross count - Bgk.) 309 ,7,
¢193 5/57 EFFICIENCY (Net CPM/DPM) 1¢.5 %
59 30 £237 CORR. FACTOR (1 / Eff) C.0C
TOTAL/ 10:
(average) é/ﬁé — T
Sq. Root of average: _ . BACKGRC
(Sigma) 78 ...
3 Sigma: 234 TOTAL COUNTS:
Average + 3 Sigma: é 39{ ¢ COUNT TIME: 26 Minutes
Average - 3 Sigma: 5"8 72 COUNTS PER MINUTE: 2¢. 3

NAME: %Z\J" o
SIGNATURE |

ol i

ELECTRONIC CALIBRATION DATE:

CALIBRATION DATE:

wr2fg¢

CALIBRATION DUE:

/a1 /97




IH& S Form # 203
Forest Hills Site

Manual Lab Counter

(Chi Square)

{1 1Cs137#849 P4 Tc99# 763/84 [ ] Tc99#764/84
[ 1Pu230#5308 [ ] Pu239 #7346

[ ] Tcoo #767/84

$/5/7¢ 4

5970 60352
£253 bocd
$99Y G ING
G/76 QaLy
ol (070
TOTAL / 10: :
(average) ©086
3q. Root of average:
i (S?gma) oot '78
3 Sigma: 239
Average + 3 Sigma: L4320
Average - 3 Sigma: 58572

2 MINUTE COUNT: 6035
GROSS CPM (Count/min) 30 )7
NET CPM (Gross count - Bgk.) 2990
EFFICIENCY (Net CPM/DPM) /¢ A
CORR. FACTOR (1/Eff.) .25

TOTAL COUNTS: 477
COUNT TIME: 2¢ Minutes
COUNTS PER MINUTE: 24. 95

NAME:  [as gy o ek
SIGNATUW ‘%;_,

ELECTRONIC CALIBRATION DATE:

7-22-T6

CALIBRATION DATE:

a5 A

CALIBRATION DUE:

/0-21T-9€4




l||||.|| i

GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name:

Customer Addr

Westinghouse
P.0. Box 3700
Pittsburgh, PA

€8S

15230

Instrument Manufacturer __Eberline
Model BC-4

External Probe(s)

Serial Number 808

Serial #

Customer P.O.#  MB-14027-S Calibration Method Pulser s/n 120935
Work Order # 1-96-07-209
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response

Range Standard Value Before Calib. After Calib. Comment
1 0.1 MIN 20K CPM 2,001 CPM 2,001 CPM All Calibrations Btn. + & - 107
2 80K 8,009 8,009
3 High Voltage = 908 Volts
4 L MIN 20K 20,025 20,025 aa
5 80K 80,131 80,131 Response Check to ~ Tc
S 10 MIN 20K 200,296 200,296 Electronic Calibration only
8 80K 801,627 801,627 per customer request
9
10
1
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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:

Calibration Date:

Next Calibration

7

AU =
’f/m 2o

[~ 10-22-96

Due:

bove information is correct:
07-22-96
Date

) cert'y that the-a

Admmlstratlve Coordlnator




GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: _ Westinghouse

Customer Address: £.0. Box 3700

Pittsburgh, PA 15230

Instrument Manufacturer __Eberline

Model BC-4
External Probe(s)

Serial Number 808

Serial #

Customer P.O.# MB-14027-8 Calibration Method ‘mPulser s/n 120935
Work Order # 1-96-03-210 “Te s/n S1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
1 0.1 MIN 20K CPM 2,001 CPM 2,001 CPM {All Calibrations Btn. + & - 107
2 80K 8,019 8,019
3 High Voltage = 904 VoltEs
4 1 MIN 20K 20,047 20,047
5 80K 80,410 80,410 Tc Efficiency = 8.0%
, S 10 MIN 20K 200,542 200,542 see attached sheet for additional
8 80K 804,005 804,005 information
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable
to the National Institute of Standards and Technology (We are notresponsible for damage incurred during shipmentor

use of this instrument).

A

Instrument Calibrated by: £

Calibration Date:

Next Calibration Due: /06-08-96

formation is correct:
03-08-96

L Administrative Coordmator Date

et



' GTS Instrument Services

o ‘ !l Wiy b 2045 Route 286
| 2 l“l |||I|I|) Pittsburgh, PA 15239-2839

412/733-1900 Fax: 412/327-8189

e o
ELECTRONIC CALIBRATION
AR S

Electronic Calibration

1. Test Instrument e 5. Time Base ’ﬁ
2. Pulse Rate Cﬂv 6. Counting Time -
3. Amplitude C@’(. ‘ 7. High Voltage

4. Time Period L} 8. Counts

Background Determination

9. Instrument Model %C"-‘ 15. Time Period X1l
10. Serial Number %’C’% 16. Time Base \
11. Location K?Cﬁ\;\-!;A 17. Counting Time { Thvannd
12. Date 296 18. Purge Time A
_— : Type of '
13. Time “-‘—'*( 19. Radiation Alpha X Beta
14. Test By et 20. Background 76 a QOL/ v
7
Efficiency Determination ,
v Average sum total A )
21. Source & S/N e 8 S—28G 26. Count Rate 10 = \72, 1 CPM
22. Source DPM ‘ i‘-"?,éio
23. Time Base \ 27. 2 d (2Vc01a1‘r’1?:ra£%?:e ) \ = é}%fg
‘ Chi Sguare [sum total C
24. Time Period X\ 28. Number ( line 26 /7 = ZO'%
25. Counting Time ) Lwand '~ 29. Chi Square Fit (2-22) = [Z Yes
Triall cpM Dif ference iDifference ’ ' -
8 s ... *from Ave.Count]Squared . —
—= (). ! (R) ) If "NO" Contact Foremarr l Ho
‘ Net Lot
,l !ZDg 3Z { 1(330'4/ 30. Count Rate (line 26-line 20) l l!liéi.S
. |17s 2.1 d.d
. : : 31. Efficiency:
x, ‘) : J .
3 |z [ j 36| 13@337" Net CPM (line 30) % 100 ? O%
, Source DPM (line 22) =017 &
[L05 Z0. | q06,0 :
‘ ! z : . TQLALR.S
5 |1V 74| gde D | s | {|SO 225 sadd al\729
o 451 299 | gafe | ey | 59| 3248 | .,
, [t 330 | (6906 o | N\ $3.9 | ZVesez | sy



iri & S Form #B- 203

Blairsville Site

Manual Lab Counter

(Chi Square)

» COUNTER SIN: N5 INSTRUMENT CODE: | %
'SOURCEUSED: [ |Cs137#849 (X Tc-99# 763/84 [ 1Tc99#764/84 | DATE OF SOURCE" /;/ ACTIVITY e
~ (Checkone) ~ |[ ]Pu239#5308 [ ]Pu239#7346 [ ] Tc99 #767/84 DECAY: /7/¢ ~ | opm: 77

‘CALIBRATED BY VENDER:

General Technical
Services, Inc.

CHI SQUARE BY:

: CHECK SOURCE CHI SQUARE DATA:
(2 minute counts):
4074 cos7
774 _ 6035
£0/7 3937
£027 J93¢
SF20 €459
TOTAL / 10: )
(average) (007
$4q. Root of average:
(Sigma) 77.§
3 Sigma: 2373
Average + 3 Sigma: C L\i 0
Average - 3 Sigma: 77y
CHECK SOURCE _|NaMe:  Lazey A iry

SIGNATURE: %

CALIBRATION DATE:

3-8-7¢

DATE PERFORMED: - - 1/3‘/5"76




CALIBRATION
CERTIFICATE

GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

[ s

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

CUSTOMER INFORMATION INSTRUMENT INFORMATION

Customer Name: ___Westirghouse Instrument Manufacturer Eberiire
Customer Address: z:o' Box _3700A i Model BC-4 Serial Number 808
Pittsburgh, PA 15271 " External Probe(s) Serial #

Customer P.O.# ¥B8-14027-8 Calibration Method

9,,Pulser s/t 298 & 120935

Work Order # 1-95-11-210 “Tc s/n $1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
1 0.1 MIN 20K CPM 1,995 CpM 1,995 CP¥  |All Calibrations Btn. + & ~ 107
2 80K 7,993 7,993
3 High Voltage = 895 Voits
4 1 MIN 20K 19,996 19,996 o
5 80K 79,969 79,969 77T¢ Efficiency = 8.27
s 10 MiN 20K 199,955 199,955 See attached sheet for additional
8 80K 799,859 799,859 information
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23 —=

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).
2 -

Instrument Calibrated by,

rim

Calibration Date:

t V(Si@g)’/
12--05-95 ,

Next Calibration Due: _ p3-—05—96_

fliff that the dpeye i @ j

{dministrative Coordinator |

-05-95
Date




”,

“ e ““l GTS Instrument Services
' 1 ‘lIl ] 2(?45 Route 286
||II il I“I, Pittsburgh, PA 15239-2839
\ l 412/733-1900 Fax: 412/327-8189

BE= -
ELECTRONIC CALIBRATION
oo

Electronic Calibration

1. Test Instrument 6@6 5. Time Base m

2. Pulse Rate a’(, 6. Counting Time /
3. Amplitude Cé@”"f ' 7. High Voltage /

4. Time Period (; 8. Counts

‘Background Determination

9. Instrument Model BC-'-‘/ 15. Time Period X o
10. Serial Number % 16. Time Base ]
11. Location ?ﬁ@ 17. Counting Time JDwa )
12. Date l'Z'{":"i( 18. Purge Time N ’ A
- Type of :
13. Time S0 19. Rradiation |Alpha |, Beta

14. Test By ZZM 20. Background ‘2/7!6 @ v

Efficiency Determination ,
_ Average sum total A
21. Source & S/N /\’ZZM <1288 26. Count Rate 10 = !\@“k 2-cpM
22. Source DPM \KLZE:@
: \ / average ] l
23. Time BRase ( 27. 2 o (2Wcount rate ) \ = i
' Chi Sguare fsum total C : :
24. Time Period X ' 28. Number ( line 26 / = 61]
25. Counting Time ) Leaw) ' 29. Chi Square Fit (2-22) = >( Yes
Triall cpm {Pifference {Difference S
- e . - _' o ?‘ . - _
- (2) fxom p‘}‘é‘? Count | Squarec () If "NO" Contact’v‘Foreman‘ Mo
<ak . . Net o
.l 125 200 4406 30. Count Rate (line 26-line 20) “gzg‘ )
2 ‘Zi& \@ 8%“‘{’ 31. Efficiency:

3 l[Z/@ Sb 2 %lgg,s-[/

Net CPM (line 30) Q
' : X 100= £
{Zﬂﬂl 24:% bigtc . Source DPM (line 22) m _

s US| ze | 8o | o | 57 |z | 1.8 | e

o el 722 | qao | o 7 | 8.2 T |
IR 2 A P N =X B X Y




IH& S Form #B-203
Blairsville Site

Manual Lab Counter
{Chi Square)

COUNTER S/N: §0g | INSTRUMENTCODE: | 4
SOURCEUSED: |( ]Cs137#849 [ Tc99# 76384 [ ]TcSo#764/84 | DATE OF SOURCE. ACTIVITY'
~ (Checkone)  |[]Pu239#5308 []Pu239#7346 [ ] Tcoo#767/84 DECAY:  |/2-7-95/ | DPM | 2,05

CALIBRATED BY VENDER:

General Technical
Services, Inc.:

CHI SQUARE BY:

CHECK SOURCE CHI SQUARE DATA-
' (2 minute counts): -
6/ 36 59306
GI5 2 S/
5739 377/
STE6T §979
&9.3s Go7 S
TOTAL / 10:
(average) 995
8q. Root of average:
(Sigma) 774
3 Sigma: 2322
Average + 3 Sigma: Cl) 7
Average - 3 Sigma: S743
CHECK SOURCE " | NAME: oy &A/ o

'CALIBRATION DATE:

’2-5Fh

DATE PERFORMED: -

——

ot




e it

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

GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Westinghouse
P.0. Box 3700
Pittsburgh, PA 15230

Customer Name:
Customer Address:

Instrument Manufacturer Eberline
Model BC-4 Serial Number 808
External Probe(s) Serial #

Customer P.O.#  MB-14027-5 Calibration Method salulser s/n 101500
Work Order # 1-95-08-211 "7Tc s/n $1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment

3 0.1 MIN 20K CPM 1,999 CPM 1,999 CPM All Calibrations Btn. + & - 103
'y 80K 8,003 8,003
TV 70K 19,991 19,551 figh Voltage = 905 Volts
5 80K 80,063 80,063
6 ““Tc Efficiency = 8.0
7 10 MIN 20K 199,921 199,921
8 80K 800,665 800,665 See attached sheet for additiona:
9 information
10
"
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).
2

7 7
Instrument Calibrated by%bW

Calibration Date:

f - ~~
0824945 d0ed_—

Next Calibration Due: 11-24-95

1 lc

§
rjify e above information is correct:

~ 08-24-95
Date

Administrative Coordinator




l“ll GTS Instrument Services
| | 2045 Route 286
l“ “I' ) Pittsburgh, PA 15239-2839
41217331900 Fax: 412/327-8189

RS TR
ELECTRONIC CALIBRATION

R AN T ISR S

Electronic Calibration

1. Test Instrument ‘ 6@6— 5. Time Base \

2. Pulse Rate C:A"-' 6. Counting Time ‘ /

3. Amplitude Céﬂz"( ' 7. High Voltage /
4. Time Period Ly 8. Counts %

‘Background Determination

9. Instrument Model @C’k-(r 15. Time Period Xlo
10. Serial Number 0% 16. Time Base §
11. Location ;@_.@Q 17. Counting Time { Dvean
12. Date @»24-5{’\" 18. Purge Time _ [\\gﬁ\_.
Type of . T

13. Time | 300 - 19. Radiation Alpha . )C Beta
14. Test By {ZZ'V\ 20. Background Z% ‘? @ CT?G( v
Efficiency Determination .

v Average sum total A
21. Source & S/N —-—Tzzgq $-23% 26. Count Rate \ “ i C;CPM

22. Source DPM Y160

\ / average
23. Time Base E 27. 2 o (2Wcount r%te ) = é%,g

Chi Sguare (sum total C\

24. Time Period x| 28. Number line 26 / = _{ X
25. Coun_ting Time i aMU\) ' 29. Chi Square Fit (2-22) = X Yes
Trial}{ CPM Difference Difference ] 7
—~p from Ave. Count | Squared - —
(A) : {R) () If "NO" Contacti'Foreman No

l “6& A Z% ’\{' | @O@«b 30. I;ilﬁnt Rate (line 26-line 20) “5(17
2 ;l\‘ZO Zo- & g14.2

31. Efficiency:

3 jlzzel bbd | d4deS0

= Net CPM (line 30)

' 4 “00”2 | (‘03.’(& L“OLL\,LfD ~ Source DPM (line‘ 22) X 100= ﬁiQiZz :
5 '. W37 7.6 - 5|03 | ) '0415 Gl & Yy b AM
o |22y P76 | (43D | 1o 1 12(% | Bd | PG |, v
;o od | oz 0 |l | 6f Yo | s




IH& S Form #B-203

Blairsville Site Manual Lab Counter

(Chi Square)

. COUNTERSN: - 5o INSTRUMENTCODEf- &
sounceuseo [1CS137#849 [ATc-99# 76384 [ ] Tc99# 764/84 DATE OF SOURCE " ACTIVITY'
(Checkone) - .|[]Pu2390#5308 [ ]Pu239#7346 [ | Tcoo #767/84 DECAY: - /2-7-F¥ | OPM | f2o o

CHECK 'SOURCE CHI SQUARE DATA:-
{2 mmute counts): - -
SFoy co7yr
S0 o0 LC
Cloy 6l &3
£y & J9¢ ]
3957 oz
TOTAL/ 10:
{average) é d/ f
84. Root of average: -
(Sigma) 7 5
3 Sigma: 2 5 (/
Average + 3 Sigma: é}j’/
Average - 3 Sigma: 6’—75?3/
- 1 | NAME: .
CALIBRATED BY VENDER: Géneral Technical CHECK SOURCE: | NAME 44%&* A

CHI SQUARE BY:

2 Services, Inc.” ’ SIGNATURE: %

CALIBRATION DATE: | | 9%74/77 DATE‘PERFORN‘lED: oo  _/ E-R¢-74




[
I Q
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GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Westinghouse

Customer Name: Instrument Manufacturer Eberline
Customer Address: £-0. Box 3700 Model BC-4 Serial Number 808
Pittsburgh, PA 15230 External Probe(s) Serial #
Customer P.O.#  MB-14027-S Calibration Method oclusler s/n 101500
Work Order # 1-95-05-220 "’Tc s/n _$-1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
; 0.1 MIN 20K CPM 1,999 CPM 1,999 CPM All Calibrations Btn. + & - 107
2 80K 8,028 8,028
3 High Voltage = 907 Volts
4 1 MIN 20K 20,004 20,004 aa
5 80K 80,364 80,364 ““Tc Efficiency = 8.1%
. ? See attached sheet for additional
~ 8 10 MIN 20K 200,007 200,007 information
9 80K 802,986 802,986
10
1
12
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).

a4 ]
U
Instrument Calibrated by: - A { : Sh i / iy that Wa' n.s correct:
(Signegd) ‘Y , ¢ re
Calibration Date: J5‘16‘95 T J W,ﬁ_z \m 05-16-95
Next Calibration Due: 08-16-95 T{f Administrative Coordinator Date




aRLN

[
]

Electronic Calibration

GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

QR T G U A S e T
ELECTRONIC CALIBRATION

1. Test Instrument 5. Time Base TN
2. Pulse Rate C;ﬂ/ €. Countin:, Time /
3. Amplitude 660‘(" ‘ 7. High Voltage , /
4. Time Periocd L" 8. Couats J
‘Background Determination
9. Instrument Model BC»‘—P "15. Time Period IO
10. Serial Number BOE 16. Time Base 1
11l. Location RrZn !g 17. Counting Time [ Ovan 2D
12. Date S b5 | 18. Purge Time _ f\) IA
Type of :
13. Time [DZ@ 19. Radiation ‘ | Alpha )[ Beta
14. Test By ZZM 20. Background 3 ‘\ O G| QD 7 v
Efficiency Determination ' _ _— :
v Average sum total A :
21. Source & S/N T®  S-2&  26. Count Rate 10 = _‘_‘-8&& CPM
22. Source DPM (4260 »
23. Time Base | 27. 2 d (2Vco?1¥§:ri%?ce ) = (ﬁglﬁ ’
Chi Sguare f sum total C\ : :
24. Time Period x| 28. Number tine 26/ = _|LZ
25. Counting Time oA 29. Chi Square Fit (2-22) = 5( T ves
Triall CPM Difference iDifference i :
~= .5 ¥ .. Ffrom Ave.Count}Squared - — , »
(2) (R) () If "NO" ContactForeman Mo -
2487 D . . Net _ o
‘l l\b’] ‘q‘% %éizg " '30. Count Rate (line 26-line 20) “Si*f'z
Oz izZ. L
2 ier-? 0 ¢ q .0 31. Efficiency:
! . 1l .
ERINNA % .2 1‘4 Net CPM (line 30) % 100- & | %Z
4 iz‘\ 2"-)(:2*' 5;8;5‘@ Source DPM (line 22) ", )
5 |[20%5 [ L 2624 | e | [lol | gse| 73619 A (g6t
o |I\4] 2.9 W33 | | |izie | 222| gsze |, wa
, S 210 | T | o | (232 | 4z | 2o | sa




IH& S Form #B- 203

Blairsville Site Manual Lab Counter

(Chi Square)

| COUNTERSIN: - | Bgg@ | INSTRUMENT CODE: <
SOURCEUSED [1Cs137#849 [fTc-99# 763/84 [ |Tc99#764/84 | DATE OF SOURCE | - ACTNITY]
ACheckone) " [ ]Pu239#5308 []Pu23947346 [ ]Tcoo #767/84 DECAY: . | /2:2-9Y| DPM . | /8¢ ¢ 14

 CHECK: SOURCE CHI SQUARE DATA
: (2 minute counts)
cr/y/ gl23
/78 ¢od/
GaLy ¢/R9
YAZP 2o, Gdg3
¢ dLY cd82
TOTAL/ 10:
{average) edg)
Sq. Root of average:
(Sigma) 78
3 Sigma: 23y
Average + 3 Sigma: ¢3 29
Average - 3 Sigma: S®ES

B | NAME:
CALIBRATED BY VENDER: General Technical CHECK SOURCE Lagerns

%l 74;
_ CHI SQUARE BY: | Z é(
Services, Inc. SIGNATURE:

'

;CALIBRATIONDATE:' : Se-3r DATE PERFORMED: . / S/E-9)"




GTS Instrument Services

(]
!l ‘.|I|II|. 2045 Route 286
‘ “I .“ll' Pittsburgh, PA 15239-2839
Wl MY 4127339000 Fax: 41273278180

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

CALIBRATION
CERTIFICATE

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: __Westinghouse Instrument Manufacturer Eberline
Customer Address: P.0. Box 3700 Model BC-4 Serial Number LS_
Pittsburgh, PA 15230 External Probe(s) Serial #
Customer P.O.#  MB-14027-S Calibration Method ogPulser s/n 101500
Work Order # 1-94-12-219 “’Tc s/n S1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
1 0.1 MIN 20K CPM 1,993 CPM 1,993 CPM All Calibrations Btn. + & - 107
0 80K 7,994 7,994
j T HIN 0K 19,954 19,954 fiigh Voltage = 908 Volts
5 80K 79,949 79,949 aq
6 ““Tc Efficiency = 8.17%
7 10 MIN 20K 199,447 199,447
8 80K 799,748 799,748 See attached sheet for more
9 information
10
11
12
13
14
15
16
17
18
19
20
21
22
23
STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements aretraceable
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.

Calibration Date:

Next Calibration Due: ' 03"09'9,5




GTS Instrumént Services

‘““! . iﬂﬁill‘ 2045 Route 286
’ Pittsburgh,
I“I “II“I ittsburgh, PA 15239-2839

412/7331900 Fax 412/327 8189 _

Electronic Calibration

1. Test Instrument g{-—}g—- 5. Time Base g\

2. Pulse Rate (:1&((_, 6. Counting Time

High Voltage . ‘

J
.

3. Ampli'tude (;@7’(;

4. Time Period Lsp _ 8. Counts

‘Background Determination

9. Instrﬁment Mode;L @C'hf' 15. Time Péfiqd - | ‘

10. Serial Number @ 16. 'fimé Base B X 1O

11. Location %{LQ 17. Couhfing ‘TJ;.me \Dwu !

12. Date | (2-2 4  18. purge Time N UL

13. Time “Ll"\/ i9. R';?;Eztiin zq‘alpha . )( Beta
 14. Test By | (ZJZM 20. Background 4.{47 L“/ @ QG% \Y

Efficiency Determination ‘ ' » ' : = , .

21. Source & S/N "\";CH SN2SL 26. Coizfe:r?{gde:e ( = ;g#al A>= [Ef’l _CcPM

22. Source DPM (4Lb@ : | | o

i \ / average
23. Time Base » ‘ 27. 2 o (2Wcount rate )

Chi Sguare (Sum total C}

L84

I

24. Time Period | | | © 28. Number line 26 = ! S S
25. Counting Time . lMU\) ' 29. _cihi Square Fit (2-22), =[x Yes
Triall CPM ADifference 'leference - v » | ’ -
# (A) e A{\é?.Count Squared jc)‘ 2 ‘ If "NO" Contact: I*‘orezmzl_rﬂl‘l ¥ No -
. - . . Net
.1 H'Lf? 64 5+6‘ " 30. Count Rate (lJ_ne 26-line 20) ! QZ
2 A‘l”? , 4/ \QQ 31. Efficiency:
3 .'294 (1 ’ 2 Net CPM (line 30) }7
' X 100= | L

bZ/< Source DPM (line 22)

S - WZ

S | |
5 "l'/ﬂ, %L}’ 705k | g | “%a) 7 \ﬁ a (1B
chmal e boed eS| e Lo we
RRET N T S U O P I B 2 I (= 72 S




IH& S Form #B- 203
Blairsville Site

Manu

al Lab Counter
(Chi Square)

COUNTER SIN: F08 INSTRUMENT CODE: -
SOURCE'USED: ' |[ |Cs137#849 [{Tc-00# 76384 [ |Tc99#764/84 | DATE OF SOURCE 4/-/ ACTIVITY' :
(Checkone) . |[]Pu239#5308 [ |Pu23947346 [ ] Tco #767/84 DECAY: S, [oOPM |/ 499

CHECK SOURCE CHI SQUARE DATA
(2 minute counts):..
S 743 Sy 7 b5
60357 Gll2
S7EY GlYI
¢ca8y /7Y
¢/ey 4057
TOTAL/ 10: )
{(average) & /G0
Sq. Root of average: .
(Sigma) 28
3 Sigma: 23 3/
Average + 3 Sigma: é 33 Y
Average - 3 Sigma: NI
vvvvv CHECK SOURCE ~ | NAME: 25 ot e 7
CALIBRATED BY VENDER: Géneral Techmcal CHI SQUARE BY: / a2
R Services, Inc." D SIGN /;’Z ; —
fC'ALIHB:.R’A‘;TI‘ON DATE: J2-5-FY DATE*’PERFORMEDE / L -7 - Ty
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GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Westinghouse
Avenue A & West Street
Pittsburgh, PA 15221

Customer Name:
Customer Address:

Instrument Manufacturer Eberline

Model
External Probe(s)

Serial Number 808

Serial #

Customer P.O.#  MB-14027-S Calibration Method gqgPulser s/n 101500
Work Order # I-94-08-218 “““Th s/n S-1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
4 0.1 MIN 20K CPM 200 cCPM 200 CPM All Calibrations Btn. + & - 107
2 80K 800 800
3 High Votlage = 905 Volts
4 1 MIN 20K 1,999 1,999 an
5 80K 7,997 7,997 “7“Tc Efficinecy = 8.17
3 10 MIN 20K 19,998 19,998 See attached sheet for additional
8 80K 79,986 79,996 information
9
10
"
12
13
14
15
16
17
18
19
20
21
22
23
STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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 respO/sible for damage incurred during shipment or

use of this instrument).

s

=
Instrument Calibrated by:

Calibration Date:
Next Calibration Due:

111-26-94

fo-26-9 ST

hation is correct:
/Z‘\ 11-26-94

/ A'dministrative'Coordinator Date

/

i



GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

412/733-1900 Fax: 412/327-8189

ELECTRONTC CALIBRATION

Electronic Calibration

See

lad| 1= 19

et 7| Y44
2% 1564

- 3/) 7
W7t 1 19
151 30 . 90D

Net CPM (line 30)

1. Test Instriument 5. Time Base < ™~

2. Pulse Rate éPZ, 6. Counting Time /

3. Amplitude Qﬂ 7. High Voltage /
4. Time Period I.:p 8. Counts &

-Background Determination

9. Instrument Model (%[/— 4 15. Time Period (
10. Serial Number 60% 16. Time Base {10
11. Location ?@&2 17. Counting Time l@v"\U}

T <
12. Date @“Zé:h—i»“ﬁ 18. Purge Time /\) jﬂ\
Type of o .
13. Time ng 19. Radiation Alpha >( Reta
14. Test By ‘ZW 20. Background '7/5‘6 @ C?O*)/ v
Efficiency Determination ,
Average sum total A )
21. Source & S/N ia R <s25¢ 26. Count Rate ( 10 >= “EZ‘ - CPM
22. Source DPM (4&@@
\ / average
23. Time Base X' 27. 2 o (2Wcount rate ) = (’08:7
Chi Sguare [ sum total C\
24. Time Period 1 28. Number line 26 / = fi ] ES
25. Counting Time lM(k) 29. Chi Square Fit (2-22) ={ Z | ves
a1l cpm Dif ference ’Differ‘ence ' -
: (A) from A(x{;e)z.Count Squared () If "NO" Contacti"Foreman ! No -
. . 6 L_,L Net » e
“»7.5 6 ] 30. Count Rate (line 26-line 20) “S {,‘i
”M l L ’L\L&)[ 31. Efficiency:

X 100= ESB’%

Source DPM (line 22)

Wi | S | z< |l
24| 32 | (dud |s wa
w lUSS 126 | 676 | comse



IH& S Form # 203
Forest Hills Site

Manual Lab Counter

{Chi Square)

08

[ 1Cs137#849
[ 1Pu 239 #5308

[ ]Tc-99 # 763084 [ ] Tc 99 # 764/84
[ 1Pu230#7346  [¥] Tcoo #767/84

Syop0

/500

/572
/537 vy
1479 1953
) 570 /27
/42 479
e . 7
Sigma) 3%.5
3 Sigma: /15,5
Average + 3 Sigma: }S%. 4
Average - 3 Sigma: 13456

NAME: ‘774/ bea’?z(ﬁéq
SIGNATURE / %&«

¥ -20-%y




IH& S Form #B-203

Blairsville Site Manual Lab Counter

(Chi Square)

COUNTER SIN: L é‘»‘& 8‘ INSTRUMENTCODE
s [ 1Cs 137 #84-9 MTc 99 # 763/84 [1Te 99#764/84 - DATE. OF SOURCE / ACTIVITY oy
S|l 1Pu239#5308 [ |Pu233#7346 [ | Tcoo#767/84 | .. DECAY 5%; DPM ’

CHECK SOURCE CHI SQUARE DATA
(2 mmute counts) .....
c /7L C257
GrsL 7 C2y
WAV Civo
TOTAL/10:
(average) Cr 75
Sq. Root of average:
(Sigma) T8 &
3 Sigma: 23¢
Average + 3 Sigma: o
Average - 3 Sigma: s2v3

.‘EDBYVENDER GeneralTechnical ----- | | SHECKSOURCE
Servnces, Inc ~~~~~ ST ON I S SIGNAW%

5%//5,5, DATE PERFORMEE_‘_ /9//7/?,9
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GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

IIIIm
il

412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Westinghouse
Avenue A & West Street
Pittsburgh, PA 15221

Customer Name:
Customer Address:

Instrument Manufacturer Eberline

Model BC-4
External Probe(s)

Serial Number 808

Serial #

17

Customer P.O.# MB-14027-8 Calibration Method ‘mPulser s/n 101500
Work Order # 1-94-05-222 “Tc s/n S1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
1 0.1 MIN 20K CPM 1,999 CPM 1,999 ¢pM  JAll Calibrations Btn. + & - 107
5 80K 7,998 7,998
3 1 MIN 20K 20,011 20,011 High Voltage = 905 Volts
5 80K 80,055 80,055 00—
5 ““Tc Efficiency = 8.2%
10 MIN 20K 200,079 200,079 .
8 80K 800,425 800,425 See attached sheet for additional
9 information
10
11
12
13
14
15
16
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).

Calibration Date:
Next Calibration Due:

Instrument Calibrated by:

05-23-94 ‘S'g"ed‘\—-ﬂ/’)

b —{ cerfify th e abov

informatjon is correct:

05-23-94

" 08-23-94

Admlmstratwe Coordinator

Date




Electronic Calibration

pzsv
=

[

LE

LI

GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

412/733-1900 Fax: 412/327-8189

c

S R s,

TRONIC CALIBRATION

i

1. Test Instrument 33& 5. Time Base M
2. Pulse Rate CM 6. Counting Time |
3. Amplitude ng"\’ 7. High Voltage
4. Time Period L—? 8. Counts v
-Background Detexrmination
9. Instrument Model %L'q/ 15. Time Pexriod {
10. Serial Number %’% 16. Time Base x {0
11. Location "P&:‘v\q . 17. Counting Time muuw‘
L Y B
12. Date 5'2‘3"‘%"1‘ 18. Purge Time N N 'A——
Type of : N K
13. Time ;30 19. Radiation ] |Alpha | >( Beta
14. Test By ZZ#U\ 20. Background Zé’l { @ “?D { v
Efficiency Determination -
- ; Average sum total A g
21. Source & S/N (¢Q<( S5-256 26. Count Rate \ 107 = HQ/L - CPM
22. Source DPM iqué?@
. \ )
23. Time Base x| 27. 2 d (2Vco?1\r71?cr§:ga§:e ) = (04:V
' ' Chi -Sguare [ sum total C\ :
24. Time Period l 28. Number line 26 /) = (0.0
25. Counting Time ] ML) 29. Chi Square Fit (2-22) = ‘ % Yes
Tgial| CPM Difference {Difference . 4 E
. i - - 2 - —
# (A) zfrom Z}%?.Count Squared () If "NO" Contact:*Foreman 1 ‘ Mo
24 6.5 dz. N e e oo
; b‘ ° 30. Count Rate (line 26-line 20) .
. i 2/
2 IU - il'\’\ { 210, 3 31. Efficiency: "
'_ZZB ] Z§‘< &?5&5 Net CPM (line 30) g 27
g - Source DPM (line 22) X 100= tvlo
gy b [32.3 | | | COIALS.
s 25 1 b | 1z |2 | sese3 | algx
.a hd / 4 P - N v“ . .
13 | GbS  j4v2.3 o | 174 | 4.5 | 3803 |, wa
;e 1 Tes | 2y W | /1172 | 255 | 6503 | ez



IH& S Form #203

Forest Hills Site Manual Lab Counter

{Chi Square)

| sve

[1Cs137#849 [ ]Tc-09# 763/84 [ ]TcO0#764/84 |
[1Pu230#5308 [ ]Pu239#7346 ] Tcoo #767/84

%‘ o

gyod

538
pdzsvi Vo 44
Y33 [J2/
/Y73 k7474
L5578 parZis
TOTAL/10:
(average) /70
8q. Root of average:
(Sigma) 38.6
3 Sigma: / // é
Average + 3 Sigma: /é oL
Average - 3 Sigma: / 3z 7y

NAME:  ares A

)

. ,;'/\J/LJ/;




GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

“|I|I||.
il

412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: _Westinghouse Electric Corp.
Customer Address: Avenue A & West Street
‘Pittsburgh, PA 15221

Model

Instrument Manufacturer __LPeTrline
C- Serial Number ___ 808
External Probe(s) Serial #

Customer P.O.4 MB=14027-5 Calibration Method ggPulser s/n 101500
Work Order # I-94-02-215 ““Tc s/n S1256
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment

1 0.1 MIN 20K CPM 1,998 CPM 1,998 CPM All Calibrations Btn. + & - 107
2 80K 7,984 7,984

3 High Voltage = 905 Volts

4 1 MIN 20K 19,997 19,997

5 80K 79,979 79,979 See attached sheet for additional
4 : information

10 MIN 20K 199,975 199,975 o :

8 80K 799,990 799,990 ““Tc Efficiency = 8.3%

9

10

1"

12

13

14

15

16

17

18

19

20

21

22
23

STATEMENT OF CERTIFICATION

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

use of this instrument).

e

3

M

Instrument Calibrated by:

fo2-14-94 R

Calibration Date:

Next Calibration Due; . 05-14-94

A cer fy/that th
AULAA B

bove |pffqrmat|on ns>correct

&J;jy 02-14-94

Admlmstratlve Coordinator

Date




[l 4

GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

R R
FLECTRONIC CALIBRATION
P o

t © Electronic Calibration

Sece

1. Test Instrument 5. Time Base —\
2. Pulse Rate éM’ 6. Céunting Time “ |
3. Amplitude 66-’#"( ' 7. High Voltage I
4. Time Period (/’ 8. Counts | J
Background Determination .
9. Instrument Model Bé"é(' 15. Time Period (
10. Serial Numbex %O?) 16. 'i‘ime Base w1 O
11. Location ?éeLR 17. Counting Time lOtMl ~
12. Date Z- L(/-C?Z(/ 18. Purge Time N )A-
1. wine (AT 1o, manevion | mena X s
14. Test By (leiM 20. Background Zé‘ @ 40( v

Efficiency Determination

3

- Average " sum total a .
21. Source & S/N ”‘ZCM //S‘IZSL 26. Count Rate \ 10 = 1207»& CPM
22. Source DPM [A—M
23. Time Base x| 27. 2 o (Meount rate ) - 1.5
Chi Sguare ( sum total C\ ; :
24. Time Period ( 28. Number ( line 26 = 2.3
25. Coun_ting Time . I MIN 29. Chi Square Fit (2-22) = ' Eg :fes
rrial| CPM _»Differen‘ce :Diffe;enc_e ' ‘
. | .__;from A?%?.Count Squared ( Tf "NO" Contact-Foreman i Mo
id. . Net L
?_ ,zL}L’/ 3&9! % ( 5642’ 30. Ciunt Rate (line 26-line 20) “%l’l
2 ”(0% gﬁ! [ (L) 56 (a 31. Efficiency:
‘ 3 |21 . 2.% l4({‘j Net CPM (line 30) % 100 6~?>%
A “% (.7 chzt Source DPM {line 22) et c
| s |lzo) 379 10155 o | 126¢ | dip | z190. L | Ao
- izse| g | zsetd 272 | o4® | d19.0 |y s
Bl 707 | 5%ed | | (40 | e12] 4SI5T | o



IH& S Form # 203

Forest Hills

Site

Manual Lab Counter

(Chi Square)

Bos

[
[

]Cs137#849 |
] Pu 239 # 5308

1Tc-O0# 763/84 [ ] Tc 99 #764/84
[ 1Pu230#7346 [ Tc99 #767/84

28 E¢00

Y29 /Y73

/¥¢3 /574

/¥77 /372

/7& 2 /Y09

/277 /Y52
TOTAL / 10:
(average) LYLY
84q. Root of average:

(Sigma) F27

3 Sigma: I3
Average + 3 Sigma: S22
Average - 3 Sigma: s2//

NAME: (gops <Aoriry

SIGNATURE: 7 %
7




pp&zc{ HEALTH PHYSICS inc.

2986 Industrial Blvd. — Bethel Park, Pa. 15102 — Phone 412 — 835-9555 — Fax No. 412 — 835-9559

CERTIFICATE OF CALIBRATION
SHIPPING ADDRESS BILLING ADDRESS (If Different)
Lade
Aoe AT SeaesT  oTr el

P el A 15 112

CONTACT £« S 1yl PHONE : (417 Y626 - 3474 DATE : /
Receiving Comments:
Instrument Received: l?ﬂ Within Toler.*10%| [*10-20% | Tout Toler. | [Requires Repair

Mfg. Inst. Tl 09T Model # o4 Serial # 08

Detector » Model # - Serlal # %W"ﬂ%m

£ .
% | cALTBRATTON REPAIR SALE LOAN By%ﬁ "é*’\? §Mﬁ°«m
.:
scale source reading |scale source reading |[scale source |reading
P £ o
Anon 4011 joooas | 4978l
on 19 00 o2, en2,
IBooly | 10§68 dooooe | Ao
400 Aok
1 90 blo : '
Calibration Source: | JJGAMMA [ faera [}l BETA [V {eLecTroNIC| [oTHER
Description: | | ra-226 [ [es-137 | [pu-239  |v| sr-90 [ [mp-1in | ]
F ¥ ¥
RESPONSE GRAPH &%&ﬁ ‘ PROBE EFFICIENCIES@__ PR
Alpha e  Beta_ %W s
Check Source Reading [E2)
Battery Check Reading A
: L Detector Angle “HegPobhcwea®d
TEMP /JHUMIDITY fin“*% g 7 o Correctionshilh & 10'%e  EifCT.
% %4 1 M Y —
Maintenance & Comments %%}J”‘%?& R L &5 KL,
CALIBRATION 46 +00 |QA Dept. /> _ Warranty
LABOR Shipping _/ Vs Date_!'' /12 #1%
MATERIALS Pick-Up ‘ Date___ /- /

& This Certificate Expires In E. Months
SALES _____|Re-Calibrate On Or Before _Z./ /& /%%
SHIPPING _ &3 Dupn™ [ 73,35 1Job ID #

NOTICE: Applied Health Physics, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute
of Standards and Technology under Nuclear Regulatory Commission License #37-09135-01 and PA State License #PA-0228. This calibration
system conforms 1o the requirements of NRC regulation 10-CFR-34, 10~-CFR-35, MIL-STD 45662A and ANSI-STD N323-1978.

CONSUL
AHP RIS REV 5.92

TATION

SERVICES

.

PRODUCTS

RADIATION APPLICATIONS




IH& S Form # 203

Forest Hills Site Manual Lab Counter

(Chi Square, Bkg, Efficiency)

Bo%

/
MCs137#849 [ |Tc-00# 763/84 [ ] Tc 99 # 764/84
[ 1Pu239#5308 [ ]Pu239#7346 //-/6‘?9
jo, 790 9 ? 9 ? 2 MINUTE COUNT: 9929
9 9 2 é / 00 9 _ﬁ GROSS CPM (Count / min) 49(7
NETCPM  (Gross count - . v
?9 417 /00// bkg cpm) 477S
)
/60 3 ? ? ? ’? A EFFICIENCY (Net cpm / dpm) /S Y
Joo2d-| 9 of 5/ CORR. FACTOR (1 /Eff) 549
TOTAL/ 10: .
(average) J60/S. &
Sq. Root of average: D
(Sigma) [00.0 ¢ ,
3 Sigma: 3 oo ;z\ . ' TOTAL COUNTS:
Average + 3 Sigma: /0316 COUNT TIME 2 O Minutes
-| Average - 3 Sigma: 7 7 /6 COUNTS PER MINUTE 24

J/-16-93




” e
&
AN

"~

I H &S FORM #20>
FOREST HILLS SITE

Fiaaad

Hededekkdkk. fdehkkkd

* MANUAL LAu. .JUNTER *

* CALIBRATION *
ek ek R R R R KRk

COUNTER & S/N: CAP. #: MANUFACTURER: N LOCATION: A HP LAB VOLT METER TYPE & S/N
Fog g420 4 Lhseline USED FOR CALIBRATION: By Vender
SOURCE USED: [¥Q Cs 137 #: 84-9 [1 Tc 99 #: Activity gz_zyf dpm as of 3//1../93 (Date)
(Check one) VOLT METER EXPIRATION
[ 1 Pu239 #: 5308 [ J Pu 239%: Activity dpm as of .(Date) DATE: By Vender
PLATEAU DATA
PLATEAU 1 MIN CTS. 11000 CHI SQUARE DATA
H. V. COUNTS 10000 TOTAL / 10 : \5:/¢93” 2 MIN. COUNTS
(Avg.
9000 sQ. ROOT AVG: 7/ ¥
c (Sigma) SO 72|57//
o 8000
N 7000 -
T AVG. + 3 Sigma £3/9 SO~ |$03/
s 6000
AVG. - 3 Sigma 7457/ SOF3 5088
: 5000 cHscr SouncE /L Yolcoco
R 4000 7
BACKGROUND DATA
M 3000
I Total Counts: Count Time:
N 2000 <60 " itinutes)”
u Counts Per Min:
T 1000 (Counts / Min) K& .0
E 900
800
700 EFFICIENCY DATA
600
500 2 Minute count: /&,/49 (Gross Ct.)
400
300 Count / 2 : §2T¢J  (Gross CPM)
200
100 CPM - Bkg.: Jd37 (Net CPM)
0
Net CPM / Activity: -~ (Eff)
0 1'2'3'4's'¢ ' 7'"8 9" 11 1 1 111 11 1" 2 (dpm) e 7‘
6,0 6 0 0 0 0O 0O O ©0 1 2 3 4 5 6 7 8 9 0
0i0 o0 0 0 0 O 0o O O O O 0 0 0 O O O O O 1/ Eff.: & (Correction Fac)
4 o 0 0 0 0 0 0 0O O 0 O
H1IGH VOLTAGE COMMENTS
High Voltage set at 900 volts by
CALIBRATED BY: John Douglas, Applied H. P. SIGNATURE: (See Vender Cal certificate) |DATE: Vender (Applied Health Physic, Inc)
5/9/93
CHI SQUARE BY: Larry Smith, Forest Hills HP DATE: o/ .

SIGNAT @




Tl fo
. ( d
%(\ \) PP&Ed HEALTH PHYSICS inc,.

2986 Industrial Blvd. — Bethel Park, Pa. 15102 — Phone 412 — 835-9555 — Fax No. 412 — 835-9550

CERTIFICATE OF CALIBRATION

" | SHIPPING ADDRESS C BILLING ADDRESS (If Different) -
L E ~AME
“fee. "A" §__West X, '
{ h PR 15na ; »
| conTacT: /. ._;;mnM PHONE: ( ——) —— _ DATE: 2/9 A% f"P".O{‘.# ”‘2_3 z3
: A o
Receiving Comments: _ (‘n {ibRaY /o K, Mo (ne Coble !
o lnstrument-Recei'ved:‘ [X[within Toler.*10%] .{#10-20% | |Out Toler. | [Requires Repair
| Mg, Inst._ EPerling Model #. L0 -4  serial ¥ _ ?ﬁ)?,
Detector Tnt - WE MModel # — Serial #
X | CALIBRATION . REPAIR .| [SALE | '|LOAN By:_ § o(Qmwén?
‘scale| source reading |[scale source | reading |scale ‘_ source_‘ readlng
@ [ e || | ae || W]
N 5- L9941 - -
leo 94 todo - |- z ~
b o | | |
T e e e | s
CHeeo | S9%6 | -
Calibration Source: l.[GAMMA | lapHa [ X] BETA’ | ELECTRONICI',"IOTHERD
__Description: | |ra-226 | ‘| es-137 | |pu-239 [ X| sr-90 [ Xlmp-1{ 50} l H
' "RESPONSE GRAPH.  AJ4- |~ ° PROBE EFFICIENCIES =~ &I [
» - ~ Alpha___ . g$Beta. Bo~Ho. . g
. Check Source Reading _AN/A

Battery Check Readi&g . :
—{ - Detector Angle__ f’pwf\d‘t‘u aR - |
TEMP/HUMIDITY 4, AF/ 49 %" = ;’If"_Correccions A 10% _ E'Le

Maintenance & Comments HY = OK @ 'QOG e N“ TMP@\ @K TS 30"‘

| [ | ] ]
4 N / ff’f}‘ffd, WL 0T 9& Ted (’aliIJNfle"q :
* |CALIBRATION_ (‘pniiact 40.00 [Qa Dept.. N

Warranty :
o |LaBoR e . |Shipping Date_ f%’i ‘?/72;
- [MATERIALS. | Pick-Up - Date__ —f——r—: |
N ar * , ' This Certificate Expires In (% Months|
" |SALES ’ DU ...|Re-Calibrate On Or Before
preprNe  UPS | e | — |Job ID # W HAE

INoTICE: Applied Health Physics, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institule
-} of Standards and Technology under Nuciear Regulatory Commission License #37-09135-01 and PA State License #PA-0228. This cahbranon
; system oontoms to the requirements of NRC regulation 10-CFR-34, 10—CFR-35 MIL-STD 45662A and ANSI-STD N323—1978

LTATION + SERVICES + PRODUCTS '+ RADIATION APPLICATIONS
AHP RIS RE .92 :
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IH& S Form # 203
Forest Hills Site

Manual Lab Counter

(Chi Square)

laca

5

[ ]Cs 137 #84-9

[ [Pu239#5308 [ |Pu239 #7346

MATc90# 763/84 [ | Tc 99 # 764/84

[ 1Tc99 #767/84

\9/1/29 /8,659

GlG6T 6114
¢,113 (14O
oo blod
€159 L,056
é}& co 6lO9
{63
{Sigma) 7 g
3 Sigma: 23 5
Average + 3 Sigma: (038 o)
Average - 3 Sigma: 5410

2 MIINUTE COUNT:

(109

GROSS CPM

(Count/min)

30484

NET CPM (Gross count -Bkg.)

3034

EFFICIENCY (Net CPM /DPM)

6.2

CORR. FACTOR (1/ Eff)

6.

TOTAL COUNTS; s 3 8
COUNT TIME: Z@ Minutes
COUNTS PER MINUTE _; 6 q

¢ 2

NAME: Jim GEmza

SIGNATURET Z?W }b,wf./

9-1-99




IH& S Form # 203

Forest Hills Site Manual Lab Counter.

(Chi Square)

EGa

JCs137#849 fTc-99# 763/84 [ |Tc 99 # 764/84
1PU239 #5308 [ |Pu239#7346 [ ] Tc99 #767/84

|/-2e 99 /8,70

o 88 |/ /7 2 MIINUTE COUNT: (o200
GO ? 2 \wrr/ GROSS CPM (Count/min) 3 (OO
é/ 2 9’ Q / '7 ql NET CPM (Gross count -Bkg.) 307&
ol G |G (! G/ EFFICIENCY (Net CPM/DPM) | /7, ¢/
(o O 8 é C’?a 00 CORR. FACTOR (1/ Eff) &. !
A 7

P 1

3 Sigma: 234 TOTAL COUNTS: &7
Average + 3 Sigma: 37/ COUNT TIME: 2 Minutss
Average - 3 Sigma: 5 903 COUNTS PERMINUTE | 9 2 7

NVEC o JE S U A 74

SIGNATURE:




IH& S Form # 203

Forest Hills Site

{Chi Square)

Manual Lab Counter

862

il 1Cs 137 #84-9
[ 1Pu 239 # 5308

[ 1Pu 239 #7346

] Tc-99# 763/84 [ ]| Tc 99# 764/84
[ ]Tco9 #767/84

| 5-19-99

/8699

EO5Y c’7Y
c/72 & /3
c/J2 &/ 70
e/ 7Y 6/e/

/ST £203
TOTAL/10: ,
(average) C 32
$q. Root of average:

(Sigma) 78

3 Sigma: 23 o
Average + 3 Sigma: (384'
Average - 3 Sigma: 57 Y /?

2 MIINUTE COUNT:

&lao3

GROSS CPM (Count/min)

3/62

NET CPM (Gross count -Bkg.)

Sa75

EFFICIENCY (Net CPM /DPM)

/Z.Y

CORR. FACTOR (1 / Eff)

./

TOTAL COUNTS;

338
COUNT TIME: 20O Minutes
COUNTS PER MINUTE 2¢.9

/44&7‘ aQ,,,;:,,

i




IH& S Form # 203
Forest Hills Site Manual Lab Counter

(Chi Square)

“ ; 1 &e62
[ 1Cs 137 #8490 ()c]'rc-gg# 763/84 [ ] Tc99# 764/
[ JPu239#5308 [ |Pu230#7346 [ | TcO9#767/84

<
NS

/663917

Cod.d Coit/ 2 MIINUTE COUNT: /37
co 9 / 6/' ,)3 GROSS CPM {Count/min) ”ogg,i’
éog¥ 6/ // NET CPM (Gross count -Bkg.) 3044' cl)
Coé ;) 6/ e ‘ EFFICIENCY (Net CPM /DPM) /C. I
6/32 5{( /0O CORR. FACTOR (1 / Eff) 6.2
(averase) AN
e | Dea,
3 Sigma: 9224 ¢ TOTAL COUNTS; Y > /
Average + 3 Sigma: Q;ZS’O COUNT TIME: 20 Minutes
Average - 3 Sigma: S&5 ([ COUNTS PER MINUTE 2.6

NAME: V. Triol
SIGNATURE: 7/, 7

6/9177 /0-19-9%




IH& S Form # 203

Forest Hills Site Manual Lab Counter

(Chi Square)

ged.
[VfTc-99# 763/84 [ ]| Tc 99 # 764/84
[ 1Pu239#7346 [ | Tc9o #767/84

H[ 1Cs 137 #849
[ ]Pu 239 #5308

1562217

YA 6025

SEGI 60%.77

S ged. Y 4

SR A 6o/l

S§566 6o 2. [
TOTAL /10 ﬂ
(average) NWAA
Sqg. Root of average: »

(Sigma) 22.05

3 Sigma: ,&2 f:‘f‘f
Average + 3 Sigma: P4 /ég’;’f
Average - 3 Sigma: s 17 a é

2 MIINUTE COUNT: 6 oe’
e/

GROSS CPM (Count/min

( ) | 303/

NET CPM (Gross count -Bkg.) 3 a6 )7

EFFICIENCY (Net CPM /DPM) 16.0%
a7

CORR. FACTOR (1 / Eff) .0
£

TOTAL COUN

b Y6/
COUNT TIME: Z ) Minutes
COUNTS PER MINUTE 2‘2 5‘-)

name: 4 (/.

THvco
SIGNATURE 777/ /1] /dﬁ)

9 599




IH& S Form # 203

Forest Hills Site

{Chi Square)

Manual Lab Counter

Ecl

[ ]Cs 137#84-9
[ ]Pu239 #5308

[ 1Pu239 #7346

0 Tc-o0# 76384 [ | Tc 99# 764/84
[ ] Tco9 #767/84

13/i/77

VEL2 o4

AN £o82

L2SE c/r7

& I50 /27

Co¥2 oo/

/s / Gry 3
TOTAL /10
(average) é/ 62
Sq. Root of average: —

(Sigma) 7&

3 Sigma; 22Y
Average + 3 Sigma: é 33{;
Average - 3 Sigma: Sgég

2 MINUTE COUNT:

&l 3

GROSS CPM {Count/min)

206 72

NET CPM (Gross count -Bkg.)

2047

EFFICIENCY {Net CPM /DPM)

N

CORR. FACTOR {1/ Eff)

<o

TOTAL COUNTS;

So8
COUNT TIME: 2 ¢ Minutes
COUNTS PER MINUTE 25y

ANAME: /oy s i

SIGNATURET *

!




IH& S Form # 203
Forest Hills Site Manual Lab Counter

{Chi Square)

] Cs 137 #84-9 ‘[){TC-QQ # 763/84 [ ]1Tc99#764/84
JPu239#5308 [ 1Pu239#7346 [ ]Tco9#767/84

=

fBI |2/Q’7

197 3771 0 2 MIINUTE COUNT: Los
o 6 & (1 86 GROSS CPM (Cauntmin) | 26557
G 190 Gl1S NET CPM (Gross count -BKG.) | 3 o /
(AT (, a1 O EFFICIENCY (Net CPM/DPM) | f @0/0
54939 LogY CORR. FACTOR (1/ Eff) G.93
(aversge) G113
Sq. R((;c;’; ::aa;verage: J26
? Sloma A36 TOTAL COUNTS; s/
Average + 3 Sigma: (Dq OC{ J— —
frerege 3 %eme 59377 COUNTS PER MINUTE 25,6

E INAMENT o G Emmz i

| SIGNATU

9-9




IH& S Form # 203
Forest Hills Site Manual Lab Counter

{Chi Square)

863 |

|[1Pu239#5308 [ ]Pu239#7346 [ ] Tcoo #767/84

| 5/36

oI4S 433

(0 iy * AT | GROSS CPM (Count/min) 200,

G\ c’ 3 G\ 3 { | NET CPM (Gross count -Bkg.) o’?c,'u 77

L 0719 $96 EFFICIENCY (Net CPM/DPM) | | 57 Q)

(5T 06O CORR. FACTOR (1/Eff) G.>
gg?%gg%ijaveragez (a \ zq

(Sigma) 183 S N

3 Sigma . 235 TOTAL COUNTS; 532
Average * 3 Sigma: L6 COUNT TIME: 20 Minutes
Average - 3 Sigma: 5894 COUNTS PER MINUTE 6.6

NAVECRemen VERGARI




IH&S Form # 203
Forest Hills Site Manual Lab Counter

(Chi Square)

&¢d

[1Cs137#849 A Tc00# 76384 [ ]Tcoo# 764184
[ ]Pu239#5308 [ JPu230#7346 [ | Tcoo #767/84

s/9¢ | 1/g¢39

co 2! 2 MINUTE COUNT: <94 |
L1560 GROSS CPM (Count/min) 29¢0 </
o 26 NET CPM (Gross count - Bgk.) 9‘9 a6 f
St A
6| 9 (% EFFICIENCY (Net CPM/DPM) oy 7
&4 ¢ CORR. FACTOR (1/Eff) C o
TOTAL /10
(average)
*q. Root of average:
(Sigma) : -
3 Sigma: TOTAL COUNTS: Ll( g Q/
Average + 3 Sigma: COUNT TIME: a. (')Minutes
Average - 3 Sigma: COUNTS PER MINUTE: 9.4 q_

INAME: 5. (/o Tt ok~

SIGNATURE: a7 .
RATPY72,

ELECTRONIC CALIBRATION DATE: CALIBRATION DATE:

S-22-77¢

DUE:
CALIBRATION DU g 2 2_9 r]



IH& S Form # 203
Forest Hills Site

Manual Lab Counter

(Chi Square)

82

i {[]1Cs137#849 JTc

[ ] Pu239 #5308

[ ]Pu239 #7346

99 # 763/84 [ ] Tc 99# 764/84

[ 1Tco9 #767/84

52" &6//
&/02 &5 2
6oY7 e/ Y
60 5Y /4L
()97 C/C 2
TOTAL / 10:
(average) L0725
3. Root of average: ]
(Sigma) /8
3 Sigma: 23 L/
Average + 3 Sigma: é 3 2(77
Average - 3 Sigma: 596 /

2 MINUTE COUNT: é o7/
GROSS CPM (Count/min) 30 3 Iohs
NET CPM (Gross count - Bgk.) 27
EFFICIENCY (Net CPM/DPM) /¢ ./
CORR. FACTOR (1/Eff) 4.2
TOTAL COUNTS: 43 g
COUNT TIME: O Minutes
COUNTS PER MINUTE: 27

NAME: AL e a4 A
SIGNATURE: .

ELECTRONIC CALIBRATION DATE:

CALIBRATION DATE:

2207

CALIBRATION DUE:

S HAS-F7




IH& S Form # 203
Forest Hills Site

Manual Lab Counter

(Chi Square)

1862 |

[ 1Cs137#849

M(Tc-99 # 763/84
|1 1Pu230#5308 7 ]Pu230#7346

[ 1 Tc 99 # 764/84
[ 1 Tc99 #767/84

15/b (76

18677, X

L09% (ol 2
bl46 A
(653 L0717
PAM(A (3.0
LAC8 | L6533
i, JIES]
3q. R(osc:; ::aa;verage: 78,2
3 Sigma: 2 24, ¢
Average + 3 Sigma: 63590
Average - 3 Sigma: 58@0.‘?

2 MINUTE COUNT: G[77

GROSS CPM (Count/min) 3@ 98
NET CPM (Gross count - Bgk.) 3%4

EFFICIENCY (Net CPM/DPM) /6. L,L
CORR. FACTOR (1/Eff.) é . l

TOTAL COUNTS:

COUNT TIME:

COUNTS PER MINUTE:

ELECTRONIC CALIBRATION DATE:

’7/i /96 =

CALIBRATION DATE: 7,_ Q - ? 6

CALIBRATIONDUE: | /G- 2 ~F(,




it

“| GTS Instrument Services
.l I 2045 Route 286
“:l“ Pittsburgh, PA 15239-2839

|. 412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

,,,.;,;@;/’ 7 @

i‘j\

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Westinghouse
P.0. Box 3700
Pittsburgh, PA

Customer Name:
Customer Address:

15221

Instrument Manufacturer Eberline
Model BC-4 Serial Number _ﬂ____
External Probe(s) Serial #

Customer P.O.#  MB-14027-S Calibration Method Pulser s/n 120935
Work Order # 1-96-06-209
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment

1 0.1 MIN 20K CPM Initial 2,005 CPM All Calibrations Btn. + & - 107
2 80K Calibration 8,009
ST 20K 20,078 High Voltage = 912 Volts
5 80K 80,380
5 NOTE: NO Efficiencies per custome
7 10 MIN 20K 200,548 request; response check to 29Tc
8 80K 801,509
9
10
1
12
13
14
15
16
17
18
19
20
21
22
23 —

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected- prior to shipment and that it met all of 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 shipmentor

use of this instrument).

Py

<
Instrument Calibrated by:

Calibration Date:

Next Calibration Due:

on is correct:
- 07-01-96
Date

@/ .

rdinator




pp&u{ HEALTH PHYSICS inc.

2986 Industrial Blvd. — Bethel Park, Pa. 15102 — Phone 412 — 835-9555 — Fax No. 412 — 835-9559

CERTIFICATE OF CALIBRATION
SHIPPING ADDRESS BILLING ADDRESS (If Different)
L !
Auc "AT v vaew v I
— R il 2 N T Ly
CONTACT :k+ S vt PHONE: ( DATE: !/ t /92 P.0.# p¥ed3s
Receiving Comments: 7
Instrument Received: l}él Within Toler. +10%I l 10-2 Jout Toler. [ IReﬁui‘res Repair
Mfg. Inst. £ Pr@t we Model # “% Serial # ol
Detector - Model # p Serial # _Z3 X7 P
; P 2 i[‘:;i 3 j‘,/
\}! CALIBRATION REPAIR SALE LOAN By: “w A-—AH{f ¢ A
P
¥ &
scale source reading |scale source reading |scale source |reading
. P o
"ﬁgy e g e
1oL Apots Ao §H o000
o | on | ., |
i fopoo | g4 76,
P g Aonooe | doofeh
&0 ’{553%
atota o1 Goooe 46 164
o ey
Calibration Source: | [GAMMA | | /4 BETA [ AfeLecTRONIC] ToTHER
Description: I I ra-226 T I cs=137 ] |pu-239 I}{l sr-90 ]\flmp 1‘5@%3 [ l )
RESPONSE GRAPH g\g%ﬁ PROBE EFFICIENCIES e
Alpha o § Beta_ 30 ZW 4
Check Source Reading M
Battery Check Reading _ #:}4
r Detector Angle Y 2o bl
TEMP/HUMIDITYES. B ops A4 s Correctionskily & %cs",%; Ty
Maintenance & Comments_ty 9 A30 "ifé}‘ié‘:;; T gl
CALIBRATION 422 |Qa Dept._/4~  Warranty |
LABOR Shipping _/ %> Date_'! /¢ /93
MATERIALS Pick-Up Date J /

& This Certificate Expires In e b‘lontbé
SALES _ Re-Calibrate On Or Before _<./ |
SHIPPING prS (ot | 15,20 |Job ID #

NOTICE: Applied Health Physics, inc. cerifies that the above instrument has been calibrated by standards traceable fo the National institute
of Standards and Technology undes Nuclear Regulatory Commission License #37-09135-01 and PA State License #PA-0228. This calibration
system conforms to the requirements of NRC regulation 10-CFR-34, 10-CFR-35, MIL-STD 45662A and ANSI-STD N323-1978.

CONSULTATION .
AHP RIS REV 5.92

SERVICES +« PRODUCTS +« RADIAT

ION APPLICATIONS




ppﬁ'u{ HEALTH PHYSICS inc.

. 2986 lndustria] Blvd. — Bethel Park, Pa. 15102 — Phone 412 — 835-9555 — Fax No. 412 — 835-9559 . : -

CERTIFICATE OF CALIBRATION

.| sH1PPING ADDRESS _ " |BILLING ADDRESS (If Different) -

WErE — 3 =ANE
Avenue A § Wesy <~\f - L
I Y ML Gem—

Receiving Comments: a(tbﬁea‘ho{\ - PCOR VdﬁkQQe -~ Um‘f D!?Iﬁ(ﬁd '

Instrument. Recewed [X] Within Toler‘..";1096| J#10-20% | [out Teler. | |‘Requ1’res_ Répair

L Fb-“ﬂl W@ Model. #v E)C*’/d' - Serial #..~ LD
: JT/I*" pUJ/' M Model: # ' ' Serial# X .,,...._............

. 5 i = i - . N - T — "\ 4
“|'X |CALIBRATION |REPAIR | |SALE | |LOAN ' By: a) ‘ ,ymi?ﬁaéz,
. ‘. - . i / i
source reading |scale source | reading |scale|-.source |reading
- mRAT | -

o0 | gaal |

| = /_aooé;l_f.:» ,5:_:,.“74&5: ;' o

[mg | | om0 | 0w

s M
‘ "?Cahbratwn Source: | |GAMMA | lapHa | X] BETA ])(]ELECTRONch IOTHER
: g Descriptions [ {ra-226 | |es-137 | v]pu 239 |)§| sr-90 ])(lmp"“ /&"MI
:RESPONSE GRAPH A)/A B PROBE EFFIC CIES
- Alpha - $¥Beta.
“Check:Source Readlng A
sBattery ‘Check Readin . N/A
e , L1 Detector Angle Pvﬂr’mdn: u(aﬂ.
* TEMP/HUMIDITY_'74.loe/ 45 & | Corrections_ A4 L m%

IMaintenance. & .Comments; ,’h—(a\Qh\MPCI ﬁa C, /T"qum:! \_Do‘;ﬂo'lo ) H‘J O(C@
' \So("t’«"; TtMER 0K, E\‘TIMMCM ‘T'ﬁkm at qumum DJMC{J ﬁu#h qu Shi).

I -/ 1
I@T&d \,qupc\‘ od ¢ (ahbﬁcm’d

CALIBRAT;QN foyifast # 2f0.0 [Qa Dept’ Warranty |
- JLABOR @ .. Shipping __ ¥ (IS Date_5/4 /94
|MATERIALS. ___ _ Pick-Up _ Date_. =t~

& This Certiflcate Explres In B3 Months

IsaLes T, . S| Re-Calibrate On Or. ‘Before _¥7.5 /.
Isnrppmne.  UpD (1)U [ ]Z,00 lJob ID # 5%1‘/ o

: NOTICE Applied Health Physics, Inc. certifies that the above instrurnent has been calnbrated by standards traceable to the National Insmute :‘ '
of Standards and Technology under Nuclear Regulatory Commission License #37-09135-01 and PA Stale License #PA-0228. This calibrat!on
. system confom1s to the requirements of NRC regulation 10-CFR-34, 10-CFR-35, MIL-STD 45662A and ANSI-STD N323-1978.: -

ES’

CONSULTATION '+. SER ¢+ PRODUCTS + RADIATION" APP,Ll_c:AT.l,oN.s_‘f S

. AHP RIS REV 5.92.



e e ok ke e de ey e g ke gk de ke
I H & S FORM #203 * MANUAL LAB COUNTER *
FOREST HILLS SITE *  CALIBRATION  *
e e s v e e o sk e e e e e ok ke ke o e e de ke
COUNTER & S/N: GM-1 / 862 TAB #: 4 MANUFACTURER: Eberline LOCATION: HPO A  HP LAB VOLT METER TYPE & S/N
USED FOR CALIBRATION: By Vendor
SOURCE USED: [ 1 Cs 137 #: 84-9 [X1 Tc 99 #: 763/84 Activity 18700 dpm as of 5/27/93 (Date)
(Check one) VOLT METER EXPIRATION
[ 1 Pu 239 #: 5308 [ 1 Pu 239%#: Activity dpm as of .(Date) DATE: By Vendor

PLATEAU DATA

PLATEAU 1 MIN CTS. 11000 CHI SQUARE DATA
H. V. COUNTS 10000 TOTAL / 10 : 5731 2 MIN. COUNTS
(Avg.)
9000 SQ. ROOT AVG: 75.7 5731 5717
c (Sigma)
0 8000 5800 5681
u 3 Sigma: 227.1
N 7000 5902 5671
T AVG. + 3 Sigma 5958
s 6000 5902 5660
AVG. - 3 Sigma 5504
P 5000 5810 5619
E
R 4000
BACKGROUND DATA
M 3000
I Total Counts: 226 Count Time: 10
N 2000 (Minutes)
U Counts Per Min: 22.6
T 1000 (Counts / Min)
E 900
800
700 EFFICIENCY DATA
600
500 2 Minute count: 5940 (Gross Ct.)
400
300 Count / 2 : 2970 (Gross CPM)
200
100 CPM - Bkg.: 2947 (Net CPM)
0
Net CPM / Activity: 15.8% (Eff)
0 12 3 45 6 7 8 91 1 1 11 1 1 1 1 1 2 (dpm)
8 o o0 0 6 0 0 O O O 1 2 3 4 5 6 7 8 9 0
o 0 0 06 0 0 0 0O O O O O O O O O O 0 o 1/ Eff.: 6.33 (Correction Fac)
4 o 0 0 0 O O O O O 0 ¢
HIGH VOLTAGE COMMENTS
High Voltage set at 900 volts by
CALIBRATED BY: John Douglas, Applied H. P. SIGNATURE: (See Vendor Cal certificate) |DATE: 5/3/93 Vendor (Applied Health Physic, Inc)
. 7 Loy
CHI SQUARE BY: Larry Smith, Forest Hills HP SIGNAIgRE+—:zéf%scyc,fy?:;;i:;;:;és;?rz' DATE: 5/27/93

4 |



CODE NUMBER 6

REPORT #001



iH&SForm # 205

ESP-2 CALIBRATION

Page 1

of 2

10/7/98

5308

31279

7377

7377

23.6%

4.24

23.6%

4.24

1050

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

98.2%

ol L4

98.2% 7460 101.4%
98.5% 7300 99.2%
98.4% 7320 99.5%
100% 7290 — = 99%
Larry Smith .
10/7/98

Calibrated witi Eberline HP-100A probe




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2

300

200

100

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000




IH& S Form # 205

ESP-2 CALIBRATION

Page 1 of

2

6/16/98

5308

31279

7460

7460

23.8

4.2

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

7660

97.4% 7700 98.7%
98.8% 7800 100%
97.4% 7710 98.8%
97.9% 7720 —= 98.9%
Carmen Vergari
' 6/16/98

| A ,

J




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2

ALPHA

200

100

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000




IH& S Form # 205

ESP-2 CALIBRATION

Page 1

of 2

3/16/98

BK

5308

31279

7639

7639

24.4%

41

24.4%

| 1100

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

7630

102%

102.4% 7660 102.4%
100% 7680 103%
102% 7660 102.4%
102% 7840 —= 105%

Carbnen Vergari
//’ 3/16/98
| (. [ ,;7/(/)&,}/5%9

Calibrated wiith EbUerIine HP-100A probe




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2

ALPHA

ABHHHBBEBBEHHHBHE

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000




IH& S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

12/16/97

5308

7459

7459

23.8%

4.2

1100

7160

97.7%

98.9% 7260 98%
99% 7490 102.2%

97.8% 7320 99.9%

97.4% 7310 —= 99.7%

Carmen Vergari

~ A
) 7
C{ANVN,\__/[//DW\ I&M"
17

12/16/97

|Calibrated with Eberlirfe HP -100A Probe




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2

ALPHA

12000

11000




IH& S Form # 205 ESP-2 CALIBRATION Page 1 of 2

1510 9/16/97

5308 31280 39100 5 7820 .8 7819

7819 25% 4

98.7%
8000 99.9% 7900 98.6%
7850 98% 7850 98%
7860 98.1% 7870 __ 98.2%

Carmen A. Vergari

L (fg e

<

| Calibrated With Eberlité HP 100 A probe

9/16/97




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2

800 800 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

HIGH VOLTAGE




IH& S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

1510

6/10/97

7819

CCONMNITIAL 1 soa0 | e 8190 101.9%
8150 101.4%
8000 99.0% 8160 101.5%

8060 100.2% 8100 100.7%

------ 8090 100.6% 8050 ___ 100.1%

Larry Smith

6/10/97

ENTS: | Calibrated with HP-100A probe




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2

Alpha

12000

11000

10000

10000

9000

8000

7000

6000

1 5000

4000

3000

2000

1000

900

800 =

700

600

500

400

300

200

100

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000




IH& S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

11/12/96

ap

7347

2,318,559

5 558,000

557,999

557,999

24%

417

24%

559000 - 556000 99.5%
557000 99.6% 557000 99.6%
558000 99.8% 556000 99.5%
556000 99.5% 558000 99.8%
557000 99.6% 556000 — « 99.5%

Larry Smith

A/

11/12/96

Calibrated with/l?'/wne HP-100A probe




IH& S Form # 205

ESP-2 PLATEAU

ALPHA

Page

2 of

203

568000

6000

569000

27000

570000

403000

570000

520000

569000

540000

569000

558000

565000

12000

11000

10000

10000

9000

8000

7000

6000

5000




IH& S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

8/19/96

7459

23.8%

4.2

4.2

98.8%

(e’

/

)

=

99.3% 7390 99.1%
101.2% 7420 99.5%
98.9% 7440 —= 99.7%
Larry Smith
A 8/19/96

Calibrated with

7

berline HP-100A probe




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000




IH&S Form # 205 ESP-2 CALIBRATION Page 1 of 2

RN

(&
Z =1

Calibrated yithEberline HP-100A probe




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2




IH& S Form # 206 ESP-2 CALIBRATION Page 1 of 2
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Calibrated with Elsérline HP-100A probe.
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Page 1 of 2

ESP-2SIN:

1510

11/13/95

7346

230695

48997

21.2%

47

100.8%

99.4%

49400

101.8%

98.2%

48900

100.4%

48400

99.4%

99%

99.8%

Larry Smith

—

el

| 1113005

ba‘ma{ated with Eferline HP-100A probe
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ALPHA/BETA: | ALPHA

HIGH VOLTAGE | | HIGHVOLTAGE |  COUNTS | HIGHVOLTAGE |  COUNTS

880 0 1250 50,600 . 155@

900 | - 0 ‘%3&6 51,200 4700
52300 | 1800

1000 130
1050 | 20000
119@, s 37,800

53,100 1900 ..

1150 46,600 | - 1553 : o 1550 -

12@@ : 49300 |  ‘1‘6£}_’€} : - T 23 —

500

1000 1100 12060 13060 1400 1500 1600 1700 1800 1804 20660




Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument__ ESP-2 / HP-100A

Serial Number 1510

Type of SourceTh-230 S/N S-4704
Pu-239 S/N 7188
MP-2 S/N 192
FLUKE 8010A S/N 4530050

Range Calibration Point Reading
Th-230
CNT/MIN 7350 CPM (2m) 2.94+03 CNT/MIN(40.0%)
Pu-239
CNT/MIN 12600 CPM (21) 5.69+03 CNT/MIN(45.2%)

When the Calibration Constant is 1.00, the 4 m counting efficiency is:

READING X 100
Calibration Point CPM (4 m)

Per Cent Efficiency

Calibration Constant_1.00+00 : High Voltage_1.38+03 volts
Dead Time (Sec.)_7.00-06 Input.Sensitivity 2 _mv
Overrange N/A

——— -

Calibration sources used have calibration traceable to N.I.S.T.

EIS
Date 1-29-96 Signature W &Y.

N\

i
T

P.0. Number___ MB14039 QS'%”

A subsidiary of

Thermo Instrument
Systems Inc.




INSTRUMENT SERVICE RECORD

CUSTOMER: WESTINGHOUSE (PITTSBURGH, PA.)
INSTRUMENT: ESP-2
SERIAL NUMBER: 1510

Date: 1-29-96
Job Number: 26183
Service performed:

Changed C11 and R2 to work better with gas proportional detectors. Reset the
micro processor. Cleaned and calibrated.

- Performed by: Victor M Johnson
Next Calibration Date: 4-29-96



l . ll““l GTS Instrument Services CALIBRATION
| 2045 Route 286

"ﬁ '“l, Pittsburgh, PA 15239-2839 CERTIFICATE

| BV 4127331000 Fax: 4120327-8180

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

Westinghouse
P.0. Box 3700
Pittsburgh, PA 15230

Instrument Manufacturer Eberline
Model ESP-2 Serial Number 1510
External Probe(s) HP100 gerial #

Customer Name:
Customer Address:

Customer P.O.#  MB-14027-8 Calibration Method ggpPusler s/n 120935
Work Order # 1-95-12-210 Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
1 200 CPM 2.00 + 02 cPM 2.00 + 02 CPM|All Calibrations Btn. + & - 107
2 800 " 8.00 + 02 8.00 + 02
3 Battery: OK
4 2K 2.00 + 03 2.00 + 03
5 8K 8.00 + 03 8.00 + 03 Reset: OK
; 20K 2.00 + 04 2.00 + 04 Light: OK
8 80K 8.00 + 04 8.00 + 04
9 Speaker: OK
10 200K 2.00 + 05 2.00 + 05
11 800K 8.04 + 05 8.04 + 05 DT = 1.00- 06
12 CC =1.00 + 00
13 M 2.05 + 06 2.05 + 06
14 High Voltage = 1200 Volts
15 _
16 __SCALER 200 2.00 + 02 2.00 + 02 Input Sensitivity > 2mV
17 1 MIN COUNTS o
18 2K 2.00 + 03 2.00 + 03 “>“Th Efficiency = 16.4%
19
20 20K 2.00 + 04 2.00 + 04
21
22 200K 2.00 + 05 2.00 + 05
23
M 2.05 + 06 2.05 + 06 =

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).

is correct.

Calibration Date: f . -20-95
Next Calibration Due: 03-20-96 WAdministrative Coordinator Date
I
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This Certificate will be accompanied by Calibration Charts or Readings where applicable

GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839

412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Westinghouse
P.0. Box 3700
Pittsburgh, PA

Customer Name:
Customer Address:

15230

Instrument Manufacturer Eberline
Model ESP-2 Serial Number 1510 #1
External Probe(s) Serial #

Customer P.O.#  MB-14027-S Calibration Method Pulser s/n 101500
Work Order # 1-95-10-209
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
; _ RATE METER 200 CPM 2.00 + 02 CPM|All Calibrations Btn. + & - 107
> 800 8.00 + 02
3 . Battery: OK
4 2K 2.00 + 03
5 8K 8.00 + 03 Reset: OK
6
7 20K 2.00 + 04 Light; OK
8 80K 8.00 + 04
9 Speaker: OK
10 200K 2.00 + 05
11 800K 8.0l + 05 Input Sensitivity = 1.9mV
12 2M 2.00 + 06
13 SCALER DT = 1.75 - 07
14 INTEGRATING 200 2.00 + 02 CC = 1.00 + 00
15 1 MINUTE COUTp
16 2K 1.99 + 03 High Voltage Check (900-1750): OK
17
18 20K 2.00 + 04 Electronic Calibration Only
19
20 200K 2.00 + 05
21
29 2M 2.00 + 06
23 —

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).

/

Calibration Date:

Next Calibration Due: 101-24-96

l ¢
LN 10-24-95

{

the a e inf ation is correct:

\?éministrative Coordinator Date




ESP-2 CALIBRATION

IH& S Form # 205

1610

Page 1 of 2

9/5/95

ciency) (C

5 4 RS

orrection Factor = 1 / Efficiency)

1200

98.8%

Y 7
(_/vaw'_m J /4,1._/4/,“_‘:

98% 48000 96.7%
98.2% 48100 7%
97.8% 47400 95.4%
Carmen Vergari
9/5/95

Calibrated with Eberling/HP-100A probe




IH& S Form # 205 ESP-2 PLATEAU Page 2 of 2

ALPHA

HHHBHHBEBHLE R R

800 900 1000 1100 1200 1300 1400 1600 1800 1700 1800 1¢00 2000




IH& S Form # 205 ESP-2 CALIBRATION Page 1 of 2

49200 --- 48600 98.8%
49600 100.8% 48900 99.4%
49400 100.4% 483500 98.6%
49400 100.4% 492@ . 100%

49100 99.8% 49900 101.4%
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43800

ESP-2 PLATEAU

50200

51100

51400

Page

52100

52300

47600

49000

2 of

12000

11000

200

100
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Calibrated with Eberline HP-100A Probe.
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IH& S Form # 205

ESP-2 CALIBRATION

Page 1

of 2

-

100% 54800 100.3%
99.6% 53900 98.7%
101% 54700 100.2%
100.5% 54500 99.8%
101.3% 55000 _ 100.7%
John Shoemaker
=/ 1-4-95

¥
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Page 1

of 2

10/5/94

5308

31282

37600

7518

7518

24%

4.2

54400 100.7%
53800 99.6% 54600 101.1%
54100 100.1% 53500 99.1%
53800 99.6% 53700 __ 99.4%

ohn Shoemaker

10/5/94

Calibrated with Eberfine HP-100A probe
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IH& S Form # 205

ESP-2 CALIBRATION

Page

1 of 2

1510

ALPHA

EFFICIENCY DATA: (Netcpm/dpm = Efficiency) (Correction Factor = 1 / Efficiency)

5308

31282

37000

3.2

7397

7397

23.6

424

23.6

4.24

{ 1200

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

100%

100.3%

100% 7360 99.6%
99.9% 7310 98.9%
998.6% 7340 99.3%
100% 7280 ——« 98.5%

Larry Smith

- ya

7-11-94

Calibrated wi

Eberiine HP-100A Probe.
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ESP-2 CALIBRATION

Page 1 of 2

4/4/94

5308

31500

6299

6299

20.1%

4.98

20.1%

4.98

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

INITIAL

98.4

6130

96.2

97.6

96.9

99.2

Larry Smith

4/4/94

7
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ESP-2 PLATEAU

IH& S Form # 205
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ESP-2 CALIBRATION

Page 1 of

2

5308

6358

6358

20.3%

4.9

4.9

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

100%

98.9%

5720

91.8%

97.3%

5760

92.4%

98.1%

96.A%

M. Shaffer / L. Smith

1-3-94
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1510

5308 31283 30800 5 6160 28 6157.2

7346 230974 225000 5 45000 28 44997 2

14 5

6157.2 18.6 51

44997 .2 19.4 51

L %i%i’s‘f’?éé%g ~ 6360 100 6240“ ;as.@

| 1 é«;@ﬁ@% 6420 1009 | 6050 95.1

S HOURS 6430 101.1 6130 96.3

6280 98.7 6070 95.4

. 6240 98.1 6150 ___ 96.6

Michael Shaffe

¥

10/6/93

4
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IH & S FORM#205F ESP-2 CALIBRATION DATA
FOREST HILLS SITE (Front Page)

25

ESP-2 S/N: 1510 FAB #: 5 Cone # € DATE: 7/12/93

PLATEAU DATA

ALPHA BETA

HY CcTS HV CTS HY CTS Hv CTS

850 0 1250 6260 1150 1550

900 2 1300 6610 1200 1600

950 190 1350 6590 1250 1650

1000 4550 1400 6490 1300 1700

1050 5860 1450 6570 1350 1750

1100 6080 1500 6750 1400 1800

1150 62380 1550 6860 1450 1850

1200 6270 1600 6930 1500 1900

PLATEAU PLOT

-~
Q
()
-
i
A

mHCZ+-X MU WHAZCoO
00
Q
Q

800 900 1000 1100 1200 1300 1400 15?0

600 1700 1800 1800 2000
HIGH VOLTAGE SETT 3

1
NG




IH & 8 FRM#205B
FOREST HILLS SITE

ESP-2 CALIBRATION DATA

éaﬁgraiﬁaaCk Page)

ESP-2 S/N: 1510 HAB—#5 co b # ¢ DATE: 07/12/93
rALPHA EFFICIENCY DATA (Net cpm / dpm = Eff)(Coorection Factor = 1 / Eff)
SOURCE # ACTIVITY TOTAL CTS TIME GROSS CPM| BKG. CPM NET CPM
5308 31300 dpm 12700 2 min 6350 1.6 6348
7346 231300 dpm 92000 2 min 46000 1.6 45998
NET CPM EFF C.F. AVERAGE EFF AVERAGE C.F.
6348 20.3% 4.9
20.1% .0
45998 19.9% 5.0
BETA EFFICIENCY DATA
SOURCE # ACTIVITY |[TOTAL CTS TIME GROSS CPM| BKG. CPM NET CPM
dpm min
dpm min
NET CPM EFF' C.F. AVERAGE EFF AVERAGE C.F.
GAS DECAY CALIBRATION
TIME CPM PERCENT TIME CPM PERCENT
INITIAL 45800 Initial. 3.0 HOURS 45400 99.1%
1.0 HOUR 46000 100.4% 3.5 HOURS 45600 99.6%
1.5 HOURS 45900 100.2% 4.0 HOURS 46000 100.4%
2.0 HOURS 45800 100.0% 4.5 HOURS
2.5 HOURS 45500 99.3% 5.0 HOURS
DETECTOR DATA
ALPHA - HP 100A DETECTOR BETA - HP 100A DETECTOR
HIGH VOLTAGE SETTING: 1200 Volts HIGH VOLTAGE SETTING:
CC: 1.00 E+00 CC:
DT: 1.00 E-06 DT:
ALARM: Not Set ALARM:
CALIBRATED BY: Larry Smith SIGNATURE:




ESP-2 CALIBRATION (Front Page)
ESP-2 S/N: 1510 | BB cope # ¢ DATE: 4/15/93
PLATEAU DATA
ALPHA RETA
HV CTS HY CTS HV CTS HV
850 0 1250 6330 1150 1550
900 3 1300 6230 1200 1600
950 226 1350 6360 1250 1650
1000 4630 1400 6310 1300 1700
1050 5640 1450 6590 1350 1750
1100 5830 1500 6670 1400 1800
1150 6080 1550 6710 1450 1850
1200 6050 1600 6650 1500 1900
DLATEAU PIOT
13000
12000
11000
10000
9000
8000
7000
yAVA
6099 /) 1\1-’/ Bl NOTAGE
5000 y LN
C 4000
Q ]
U 3000 ,
N
g 2000 [
1000 /
P 900 i
E 800 i
R 700 , —i=
600 ,
M 500 ,
I 200
N 300
U 200
T 100
E 90 /
80 /
60 /
40 ,
30 y
20
18 {
gbo o9bo 1hoo 1100 1200 1300 1400 1500 1600 1%00 1800 1500 2000

HIGH VOLTAGE SETTINGS




ESP-2 CALIBRATION (Back Page)

==
ESP-2 SERIAL # 1510 BB cope #6 |DATE: 4/15/93

ALPHA EFFICIENCY DATA

SOURCE # ACTIVITY |GROSS CTS TIME NET CTS EFF. C.F.
7345 | 2210 dpm 2020 5 min. 404 18.2% 5.4
5308 31300 dpm 31000 5 min. 6200 19.8% 5.0
7346 231100 dpm 225000 5 min. 45000 19.4% 5.1

BACKGROUND 3 5 min. 0.6 19.1% 5.1
Average Average

BETA EFFICIENCY DATA (Note: Eff= Net Cts - Bkg. / dpm)

SOURCE # ACTIVITY |GROSS CTS TIME NET CTS EFF. C.F.
dpm
dpm
dpm
BACKGROUND
Average | Average

GAS DECAY CALIBRATION

TIME ALPHA CPM PERCENT TIME ALPHA CPM PERCENT
iNITIAL 61490 3.0 HOURS 6280 102.8%
1.0 HOUR 6230 101.4% 3.5 HOURS 6310 102.7%
1.5 HOURS 6340 103.3% 4.0 HOURS 6240 101.6%
2.0 HOURS 6310 102.7% 4.5 HOURS 6370 : 103.7%
2.5 HOURS 6130 100.0% 5.0 HOURS 6460 105.2%
DETECTOR DATA: ALPHA HP-100A BETA HP-100A
HIGH VOLTAGE SETTING: 1200 N/A
CC: 1.00 E +00 1.00 E +00
DT: 1.00 E +00 1.00 E -06
ALARM: NOT SET NOT SET

V4
CALIBRATED BY: Larry Smith SIGNATURW W

4
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IH &S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

1517

8/18/98

1 / Efficiency)

5308

3127

1.4 7139

7130

22.8%

22.8%

1100

GAS DECAY CALIBRATION Wi

TH 100 cm2 PROBE

PERCE
- 6990 102.8%
102.3% 6980 102.6%
102.2% 7050 103.7%
102.8% 6950 102.2%
103.9% 6880 101.1%

Carmen A. Vergari

om0 e

8/18/98

| Calibrated with Ludlum 48468 probe.
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Page 1 of

2

1517

5/

17/98

5308

7117.8

7117.8

22.7%

1 1100

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

7000

(I

A~

-

FAY

101% 100%
100% 6920 99%
101% 6920 99%
100% 6940 99%
Carmen Vergari
5/11/98

Calibrated with Ludlunt43-68 probe
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HIGH VOLTAGE
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ESP-2 CALIBRATION

Page 1 of 2

15617

1/29/98

ALPHA

EFFICIENCY DATA: (Netcpm/dpm = Efficiency

) (Correction Factor = 1 / Efficiency)

7118.8

22.83%

4.4

1100

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

- 7040 98.9%
99% 7070 99.3%
99.7% 7170 100.7%
99.3% 6960 97.8%

98.6% 6980 98%

Cang?en Vergari
/') (/ N 1/29/98
e (MAA oy rr
N )i

| Calibrated with Ludlﬁ/m 43-68 probe
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ESP-2 CALIBRATION

Page 1 of 2

10/28/97

5308

7217

7217

M

100% 6890 96.9%
98.5% 6990 98.3%
97.3% 6910 97.2%
97.9% 7050 99.2%
Larry Smith
10/28/97

Calibrated with Ludlum 43-68 probe
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8/5/97

5308

31300

7100

4.2

7096

7096

100.1%

101% 6840 98.6%
101.1% 6930 99.8%
100.9% 6860 98.8%
99.6% 6900 99.4%

Carmen Vergari

a0

%

B

8/5/97

1 Calibrated with Ludlum -

00 cm2 probe
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ESP-2 CALIBRATION

Page 1 of 2

1517

5/5/97

ctor = 1 / Efficiency)

5308

35100

7020

34

7017

7017

22.4%

4.46

4.46

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

7150 99.4%
98.9% 7230 100.5%
97.8% 7090 98.6%
97.4% 7000 97.4%
98.7% 6940 96.5%
Larry J. Smith
5/5/97

Calibrated with Lu

m 43-68 probe.
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Page 1 of 2

1517

12/20/96

ALPHA

EFFICIENCY DATA: (Net cpm/dpm = Efficiency) (Correction Factor = 1 / Efficiency)

5308 31300

34

6617

6617 20.9%

1000

WITH 100 cm2 PROBE

67.9% 6680 97.7%
68.2% 6580 96.2%
98.7% 6730 98.4%
98.2% 6660 97.4%

James Gemza

12/20/96
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" IH&S Form # 205

1517

ESP-2 CALIBRATION

Page 1 of

2

8/

29/96

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

ERCEN

100.7%
6720 99.1%
99.3% 6700 98.8%
99.9% 6710 98.9%
100.9% 6680 98.5%

Larry Smith

v 4

8/29/96

- 7.
Calibrated with udlum 43-68
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1517 2-27-96

99.4%

98.7% 45900 98.7%

Larry Smith

.

Calibrated with-a Ludium 43-68 probe
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iH &S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

ESP-2SIN:

1617

 INSTRUMENT CODE:

. DATE: |

11/28/95

ALPHA

EFFICIENCY DATA: (Ne

t cpm / dpm = Efficiency) (Correction Factor =

s

7346

231100

225000

TIME | GF

2

K g

10

NET ,;pm s

44998

19.5%

1100

99.4%

47800

97.4%

48800

90.4%

47900

97.6%

48900

99.6%

47800

97.4%

48600

99%

47200

96.1%

Larry Smith

——

\.

| 11/28/95

MMENTS: | Calibr

ated with L

Mﬂ 43-68 probe
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ALPHA/BETA: | ALPHA

HGHVOLTAGE |  COUNTS | HIGH VOLTAGE

| 850
e
- 1000 21700

51100 ' 1399 o -

1100 47500 52000 1900 -

150 | 48900

4200 50100

11000

800 900 1000 1160 1200 1300 1400 1500 1600 1700 1800 1900 2000




IH& S Form # 205

1617

ESP-2 CALIBRATION

.

EFFICIENCY DATA: (Netcpm/dpm = Efficiency) (Correction Factor = 1 / Efficiency)

Page 1 of 2

8/30/95

2 B 5 TS

B S

99.6%

90.8%

99.6%

99.2%

50500 99.6%
50500 99.6%
50400 99.4%

Larry Smith

8/30/95
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3/21/95

47300 - 46700 98.7%
47000 99.4% 46100 97.5%
47100 99.6% 46300 97.9%
46200 97.7% 46000 97.3%
46800 98.9% 46900 99.2%

Larry Smith

3/21/95

[

dlum 43-68 probe.
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12-16-94

221000

Larry Smith/Carmen Vergari/
¢/ .

12-16-94

L
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Calibrated with Ludlum probe.
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700
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100




.IH& S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

6/30/94

BK

5308

31282

32300

3457

6157

20.6%

4.85

20.6%

4.85

1150

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

100%

102%

6300

102%

104%

6160

100%

103%

6310

102%

102%

6270

102%

Todd Brautigam

e

6/30/94

Calibrated with Ludlum 43-68 probe
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IH & S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

1517

4/4/94

EFFICIENCY DATA: (Netcpm/dpm =

Efficiency) (Correction Factor = 1 / Efficiency)

5308

7260

7259

7259

23.2%

4.31

23.2%

4.31

1250

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

INITIAL | 3 HOL
99.6 7400 101.6
1016 7310 100.4
99.3
98.9
Larry Smith
4/4/94

-
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ESP-2 CALIBRATION

Page 1 of

2

E

RO

5308

31283

37000

7400

7399

7399

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

100%

99.7%

97% 7410 101%

97% 7110 97.1%

99% 7290 99.6%
99.3% 7570 103.4%

Larry Smith

1-3-94

Z
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M &S Form # 2058

ESP-2 CALIBRATION

1517

5308

31283

29000

Page 1

of

2

10/4/93

ALPHA

5800

2.2

EFFICIENCY DATA: (Netcpm/dpm = Efiiciency) (Correction Factor = 1 / Efficiency)

5797.8

7348

5797.8

230974

185

22100

44200

2.2

44197.8

54

44197.8

19.1

52

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

GITIAL 100
1HUR 5950 947 6110 97.2
il *%51-%5‘;3 3 6050 96.3 5960 94.9
EHQUR$ 6190 98 5 5080 95.2
Eﬁﬁmjﬂs 6050 96.3 5000 93.0

Michael Shaffer

10/4/93
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ALPHA

9{% g 0 1300 6180 - 1700

 §5§:, ,~3 5 5 "ﬁgsﬁ;; 6310 i“;' ??53 ‘

000 210 1400 | 630 | 1800

1080 | sm0 | 1480 | es0 | 1860

{

1100 5740 ~ 1500 6280 1 %ﬁﬁ

F

’%‘%ﬁ& | 5060 i%&%ﬁ : 8510 | f'é-ﬁ%ﬁ;ﬁ

[ T e e e

|

1200 | 5940 | 1 500 6650 & 2@@33 '

12000

11650

10680

104800

9869

8660

7600

[ HY

5000

4000 /

3000 i

2000

1006

200

800

700

660

500

3040

|
I
I
f
400
|
|
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|

200

100
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IH & S FORM#205F
FOREST HILLS SITE

ESP-2 CALIBRATION DATA

7 ndl

(Front Page)

ESP-2 S/N:

1517

FBUTO  pge E7

DATE: 7/12/93

PLATEAU DATA

ALPHA

BETA

HY

CTS

HV

CTS

HY

CTS

Hv

CTS

850

1250

44600

1150

1550

900

17

1300

45000

1200

1600

950

120

1350

45400

1250

1650

1000

24700

1400

45700

1300

1700

1050

38700

1450

45900

1350

1750

1100

41800

1500

46700

1400

1150

42700

15650

46400

1450

1850

1200

43700

1600

463900

1500

1900

PLATEAU PLOT

130000

120000

110000

100000

90000

80000

70000

80000

50000

40000

30000

20000

10000

9000

8000

7000~

60090

5000

4000

m-HCZ-X UMD M-ZCOo0

e S

800 1000 1100

1200

1300 1
HIGH VOLTAGE SETT

700

1800

1900 2000




IH & S FRM#205B
FOREST HILLS SITE

ESP-2 CALIBRATION DATA

(Back Page)

ad
ESP-2 S/N: 1517 W Cope #£7 DATE: 07/12/93
I‘ALPHA EFFICIENCY DATA (Net cpm / dpm = Eff)(Coorection Factor = 1 / Eff)
SOURCE # ACTIVITY TOTAL CTS TIME GROSS CPM| BKG. CPM NET CPM
5308 31300 dpm 12400 2 min 6200 1.6 6198
7346 231300 dpm 88300 2 min 44150 1.6 44148
NET CPM EFF C.F. AVERAGE EFF AVERAGE C.F.
6198 "19.8% 5.1
19.5% 5.2
44148 19.1% 5.2
BETA EFFICIENCY DATA
SOURCE # ACTIVITY |TOTAL CTS TIME GROSS CPM| BKG. CPM NET CPM
dpm min
dpm min
NET CPM EFF C.F AVERAGE EFF AVERAGE C.F.
GAS DECAY CALIBRATION
TIME CPM PERCENT TIME CPM PERCENT
INITIAL 6161 Initial 3.0 HOURS 6010 97.6%
1.0 HOUR 6120 99.4% 3.5 HOURS 6110 99.2%
1.5 HOURS 6030 97.9% 4.0 HOURS 6150 99.8%
2.0 HOURS 6010 97.6% 4.5 HOURS
2.5 HOURS 6040 98.1% 5.0 HOURS
DETECTOR DATA
ALPHA - HP 100A DETECTOR BETA - HP 100A DETECTOR
HIGH VOLTAGE SETTING: 1200 HIGH VOLTAGE SETTING:
CC: 1.00 E+00 CC:
DT: 1.00 E-06 DT:
ALARM: Not Set ALARM: o,
CALIBRATED BY: Larry Smith SIGNATUR&:::>£%A¢1/ 4é252§7}\
////




ESP-2 CALIBRATICN Front
- =
ESP-2 SERIAL # 1517 B DATE: 04/14/93
PLATEAU DATA
ALPHA BETA
HV CTS HV CTS HV CTS HV
850 0 1250 6190 1150 1550
900 0 1300 6320 1200 1600
950 2 1350 6290 1250 1650
1000 3340 1400 6250 1300 1700
1050 5183 1450 6400 1350 1750
1100 5710 1500 | 6430 1400 1800
1150 5990 1550 6640 1450 1850
1200 6240 1600 6680 1500 1900
PLATEAU PLOT
13000
12000
11000
10000
9000
8000
7000
6000 m 25—
5000 . HI&H
C 4000 / Vot
9 3000 SEIT NG
N
T 2000
S
1000
P 7900
E 800
R 700
600
M 500
I 400
N 300 '
U 200
T 100
E 90
80
70
- 60
50
40 !
30 l
20
"3
800 900 1000 1100 1200 1300 1hoo 1500 1600 1700 1800 1%00 2600

HIGH VOLTAGE SETTINGS




-

ESD-2 SERIAL ¥ 1517 TRBHRE  coop # 7 DATE: 4/14/93

CALIBRATED BY: Larry Smith SIGNA! : ;égézéféfl“
, L;;,//

ALPHA EFFICIENCY

SOURCE # | ACTIVITY |GROSS CTS TIME NET CTS EFF. C.F.
7345 2210 dpm 2110 5 min. 422 19.1% 5.2
5308 31300 dpm 30800 5 min. 6160 19.7% 5.1
7346 231206 dpm| 220000 5 min. 44000 19.0% 5.3

BACKGROUND 7 5 1.4 19.3% | 5.2
AVERAGE | AVERAGE

BETA EFFICIENCY DATA

SOURCE # ACTIVITY |GROSS CTS TIME NET CTS EFF. C.F.

BACKGROUND

GAS DECAY CALIBRATION

TIME ALPHA CPM PERCENT TIME ALPHA CPM PERCENT
INITIAL 6050 3.0 HOURS 5930 98.0%
1.0 HOUR 6100 101% 3.5 HOURS 6160 102%
1.5 HOURS 6220 103% 4.0 HOURS 6030 99.7%
2.0 HOURS 6090 101% 4.5 HOURS 6050 100%
2.5 HOURS 6180 102% 5.0 HOURS 6040 99.8%

DETECTOR DATA

ALPHA - HP 100A DETECTOR BETA - HP 100A DETECTOR
HIGH VOLTAGE SETTING : 1200 HIGH VOLTAGE SETTING : N/A
CC: 1.00 E+00 N cC: N/A

| DT: 1.00 E-06 DT: N/A




CODE NUMBER 8

REPORT #001



IH& S Form # 205 ESP-2 CALIBRATION Page 1 of 2
1588 8 10/21/98
ALPHA

EFFICIENCY DATA: (Netcpm/dpm = Efficiency) (Correction Factor = 1 / Efficiency)

6599

211%

21.1%

1000

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

EAS

99.3% 6560 97.2%
97.9% 6520 96.6%
97.6% 6500 96.3%
98.1% 6490 96.1%

Larry Smith

10/21/98

p——————

| Calibrated wit

udlum 43-68 probe
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IH2 S Form # 205 ESP-2 CALIBRATION Page 1 of 2

1588 6/16/98

5308 31279 33700 5 6740 1.8 6738

6738 21.5 4.6

1000

7100 99.7% 6860 96.3%
7080 99.4% 6850 96.2%
7000 98.3% 6910 97%

7020 98.6% 6960 97.7%

Carmen Vergari

s [V

6/16/98
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600

100
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| 1H & SForm # 205

ESP-2 CALIBRATION

Page 1 of 2

1588

3/17/98

5308

31279

22

6818

6818

21.8%

46

21.8%

1100

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

SP

104%
100.5% 6820 103%
99.7% 6770 102%
101.7% 6720 101.4%
100.5% 6740 101.7%

Carmen Vergari
3/17/98

Calibrated with Ludlum 43-68 probe
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ALPHA

1000
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it &S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

1588

12/16/97

EFFICIENCY DATA: (Netcpm/dpm = Efficiency) (Correction Factor = 1 / Efficiency)

5308

31279

1.2

6959

222% 4.5

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

99%

97.9% 6800 100.1%
97.8% 6820 100.4%

101.2% 6740 99.3%
100% 6870 101.2%

Carmen Vergari

s U e

=~ v 1]

12/16-97

L

| Calibrated with Ludlum 43-68 probe




IH & S Form #

205

ESP-2 PLATEAU

ALPHA

Page

2

of

[ 120

| 110

J

)

100

1100

PO O D

»J

90(

804

70(

604

504

400

304

204

10d

CIOIPI PP P P PP

90

80

70

60

50

40

30

20

10

800

90d¢

1000

1100

1200

1300

1400

1500

1600

170d

1800

1903

2000




(i

GTS Instrument Services

2045 Route 286

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: _» Westinghouse

Customer Address: E-0. Box 3700
Pittsburgh, PA 15230

instrument Manufacturer Eberline n~
Model ESP Serial Number ___0_1_§_S_§_
External Probe(s) Serial #

Customer P.O.#  MB-14027-5 Calibration Method Pulser s/n 120935
Work Order # 1-97-07-210
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
] RATEMETER 200 CPM 2.00 + 02 CPM 2.00 + 02 CPM | All Calibrations Btn. + & - 107
5 800 8.00 + 02 8.00 + 02
3 ZK 2.00 + 03 2.00 + 03 Battery: OK
4 8K 8.00 + 03 8.00 + 03
5 20K 2.00 + 04 2.00 + 04 Reset: OK
6 80K 8.01 + 04 8.01 + 04
7 200K 2.00 + 05 2.00 + 05 Light: OK
8 800K 8.02 + 05 8.02 + 05
9 Speaker: OK
10 SCALER 200 2.00 + 02 2.00 + 02
41 _ INTEGRATING 2K 2.00 + 03 2.00 + 03 Input Sensitivity = 2mV
12 1 MIN COUNTS 20K 2.00 + 04 2.00 + 04
13 200K 2.00 + 05 2.00 + 05 DT = 2.00 - 07
14 2M 2.02 + 06 2.02 + 06 CC =1.00 + 00
12 Electronical calibration Only
:; Alarm @ 1.00 + 06
19
20
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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: L{JM%‘L/

07-16-97 (S9ned

10-16-97

Calibration Date:
Next Calibration Due:

N\

07-16-97
Date

< _4’1‘”"&
Administrat




‘IH& S Form # 205 ESP-2 CALIBRATION Page 1 of 2
1588 8 4/9/97
ALPHA

EFFICIENCY DATA: (Netcpm/dpm = Efficiency

) (Correction Factor = 1 / Efficiency)

N

5308

6939

22.2% 4.5

4.5

102.3%

101.3% 6990 101.7%
101.7% 7000 101.8%
100.1% 6810 99.1%
101.8% 6660 96.9%
Larry Smith
-7 ra— 4/9/97
AR /
e s e &

{ i i
Calibrated witlxlﬁlum 43-68 probe and short cable.

Source was decayed date effective 3/12/97.
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ALPHA

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000




"JH &S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

1/6/97

5308

6693

6693

21.4%

4.7

1050

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

98.2% 6610 97.2%
98.9% 6720 98.8%
98.9% 6720 98.8%
99.7% 6760 99.4%

1/6/97
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"IH & SForm # 205

ESP-2 CALIBRATION

1588

EFFICIENCY DATA:

(Net com / dpm = Efficiency) (Correction Factor = 1 / Efficiency)

Page 1 of 2

10/1/96

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

99.3%

97.5%

7110

100.3%

98.9%

7090

100%

100%

7100

100.1%

99.4%

7120

100.4%

Larry Smlth

= %W‘

10/1/96

Cahbrated WI

udlum 43-68 probe with 10 ft. cable.
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6000
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IH& S Form # 205

1588

ESP-2 CALIBRATION

Page 1 of 2

7-1-96

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

99.6%

Chomee 0 g

100.4% 6960 98.9//5
98.1% 6870 97.6%
97.9% 6900 98%
99.7% 6840 97.2%
Carmen Vergari
7-1-96

| Calibrated with Ludium 43-68 Probe.
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iH&S Form # 205

ESP-2 CALIBRATION

Page 1 of 2

1588

4/2/96

ALPHA

7346

230966

238000

47600

47599

47599

20.6%

N WITH 100 cm2 PROBE

100.2%

100% 45600 96.2%
98.9% 45800 96.6%
97.5% 45600 $6.2%

Larry Smith

o

4/2/96

Calibrated Wdium 43-68 probe
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1588 12/23/95

100.6%

100.2% 50400 99.8%
100.2% 50600 100.2%
99.8% 50800 100.1%

Larry Smith

12/23/95

Calibrated with Ludium 43-88 probe and 5 ft. cable.
(NOTE: NOT USE 10 ft. CABLE AS EFFICIENCY WILL DIFFER.
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12000

11000

g
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96.8%

96.8%

Carmen Vergari

i (. U

Calibrated with Ludlum 43-6&probe.
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2045 Route 286

GTS Instrument Services

Pittsburgh, PA 15239-2839
412/733-1900 Fax: 412/327-8189

CALIBRATION
CERTIFICATE

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

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: _»Westinghouse

Customer Address; £.0. Box 3700

Pittsburgh, PA

15230

Instrument Manufacturer Eberline
Model ESP-2 Serial Number
External Probe(s) Serial #

1588

Customer P.O.#  MB=14027-S Calibration Method Pulser s/n 101500
Work Order # 1-95-09-210
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
1 RATE METER 200 CPM 2.00 + 02 CP¥ 2.00 + 02 CPM| All Calibrations Btn. + & - 10%
800 8.00 + 02 8.00 + 02
2
3 Battery: OK
4 2K 2.00 + 03 2.00 + 03
5 8K 8.00 + 03 8.00 + 03 Reset: OK
? 20K 2.00 + 04 2.00 + 04 Light: OK
8 80K 8.00 + 04 8.00 + 04
9 ' Speaker: OK
10 200K 2.00 + 05 2.00 + 05
11 800K 8.10 + 05 8.03 + 05 Input Sensitivity = 2mV
12 2M 2.07 + 06 2.02 + 06 DT = 3.00 - 07
14 €cC = 1,00 + 00
15 _SCALER 200 2.00 + 02 2.00 + 02
16 _Integrating High Voltage: OK
17 _1 Min Counts 2K 2.00 + 03 2.00 + 03
18 Electronic calibration only
19 20K 2.00 + 04 2.00 + 04
20
21 200K 2.00 + 05 2,00 + 05
22
23 2M 2.01 + 06 2.01 + 06

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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 incu rred during shipmentor

use of this instrument).//%

Calibration Date:

Next Calibration Due: /12—27_95

>

imw is correct:
A/ 09-27-95

Administrative Coordinator Date
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1588 6/20/95

97.4%

98%

Larry Smith

/ .
oy T

Calibrated with yddlum?s-ss probe

6/20/95
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“Il GTS Instrument Services CA Ll B RATIO N
l 2045 Route 286
|||II III"I Pittsburgh, PA 15239-2839 CERTIFICATE

412/733-1900 Fax: 412/327-8189

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

CUSTOMER INFORMATION INSTRUMENT INFORMATION
Customer Name: _» Hestinghouse Instrument Manufacturer Eberline -
Customer Address: P:O- Box 3700 Model ESP-2 Serial Number 1588
Pittsburgh, PA 15230 Externai Probe(s) Serial #
Customer P.O.# MB-14027-S Calibration Method Pulser s/n 101500
Work Order # I-95-06-208
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
RATE METER 200 CPM 2.00 + 02 CPM 2.00 + 02 cPM{ All Calibrations Btn. + & - 107
; 800 “8.00 + 0Z 8.00 + U2
3 Battery: OK
4 2K 2.00 + 03 2.00 + 03
5 8K 3.00 + 03 8.00 + 03 Reset: OK
? 20K 2.00 + 04 2.00 + 04 Light: OK
8 80K 8.00 + 04 8.00 + 04
9 Speaker: OK
10 200K 2.00 + 05 2.00 + 05
1 800K 8.02 + 05 8§.02 + 05 Input Sensitivity = 2mV
12
13 2M 2.01 + 06 2.01 + 06 DT = 2.00 - 07
14
15 SCALER 200 2.00 + 02 2.00 + 02 CC = 1.00 + 00
16 INTEGRATING
47 1 MIN COUNTS 2K 2.00 + 03 2.00 + 03 Electronic Cal Only
18
19 20K 2.00 + 04 2.00 + 04
20
21 200K 2.00 + 05 2.00 + 05
22
23 M 2.01 + 06 2.01 + 06

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of 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).

D ’/"ﬁ

Pl

Instrument Calibrated by —

(Sigpted)
Calibration Date: 06-05-95 {/
Next Calibration Due: 09_05_95.

is correct:
06-05-95
Date

Admmnstratl e Coordmator




IH& S Form # 205

1588

7346

230966

ESP-2 CALIBRATION

Page 1

of 2

5/18/95

215000 5

42097

42997

18.6

17 3

54

18.6%

5.4

98.8%

99.1% 42100 98.1%

100% 42400 98.8%

100.2% 41500 96.8%
Larry Smith

3 //
S v / ey
‘\ﬂ'(‘w// gl

5/18/95

7

Calibrated with l,zélum 43-68 probe
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4/11/95

231100 | 237000 5

47397

17 5

47397

20.5 4.87

1150

100.2

08.5 46200 08.3
97.8 46000 97.8
Larry Smith
4/11/95

Calibrated with Ludlum 43-68 probe
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A 7




IH& S Form # 205

ESP-2 PLATEAU

Page 2 of

2

0 48200 -

7 48200 -
16100 48700 -
34200 48500 -
43500 49500 -
45400 49900 .
46200 - -
47500 . .

1008 | 1400 | 4280 | 1300 | 1400 | 4S80 | 4600 | 1700 | 1200 | 4900
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ESP-2 CALIBRATION of 2

Page 1

H&S Form # 205

1588 11-21-94
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GAS DECAY CALIBRATION WITH 100 cm2 PROBE
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‘H& S Form # 205

ESP-2 CALIBRATION

Page 1 of

2

1588

7/28/94

1 / Efficiency)

5308

31283

29600

5920

5917

5917

18.9%

53

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

100%

98.8% 5870 98.1%
98.8% 5900 98.7%
98.2% 5830 97.5%

99% 5760 96.3%

Larry Smith
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7/28/94
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llum 44-68 probe.
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Calibrated with lum 43-68 probe
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IH& S Form # 205

1588

ESP-2 CALIBRATION

Page 1 of 2

2-21-94

7088

227

22.7

100.0%

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

98.0%

6440

90.8%

97.7%

6390

90.1%

97.9%

94.4%

Larry Smith

2-21-94

GAS.

DO NOT USELONGER THAN 4 HOURS WITHOUT RECHARGING
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ESP-2 CALIBRATION

. IH& SForm # 205

1588

ALPHA

Page 1 of 2

11/17/93

31283 36300

EFFICIENCY DATA: (Netcpm /dpm = Efficiency) (Correction Factor = 1 / Efficiency)

230973 266000

GAS DECAY CALIBRATION WITH 100 cm2 PROBE

98.1

Wu

98.5 50300 94.1
97.5 49200 92.1
97.3 49400 92,5
M. Shaffer
11/17/93
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I'H & S FORM#205F ESP-2 CALIBRATION DATA

FOREST HILLS SITE (Front Page)

| esp-2 s/n: 1588 CODE #: 8 DATE: 8-19-93
. PLATEAU DATA

B ALPHA BETA
HV CTS HV CTs HV CTS HV CTS
850 5 1250 7590 1150 1550
900 3010 1300 7670 1200 1600
950 5950 1350 7780 1250 1650
1000 6690 1400 7760 1300 1700
1050 7180 1450 7790 1350 1750
1100 7290 1500 7960 1400 1800
1150 7580 1550 8040 1450 1850
1200 7630 1600 8110 1500 1900

PLATEAU PLOT
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IH & S FRM#205B
FOREST HILLS SITE

ESP-2 CALIBRATION DATA
(Back Page)

“ ESP-2

S/N: 1588 CODE #: 8 DATE: 8/19/93
ALPHA EFFICIENCY DATA (Net cpm / dpm = Eff)(Correction Factor = 1 / Eff)
SOURCE # ACTIVITY | TOTAL CTS TIME GROSS CPM | BKG. CPM NET CPM
5308 31283 dpm 36700 5 min 7340 3 7337
7346 230975 dpm| 268000 5 min 53600 3 53597
NET CPM Efi- C.F. AVERAGE EFF AVERAGE C.F. -
7337 23.4% 4.2
23.3% 4.25
53597 23.2% 4.3
BETA EFFICIENCY DATA (Net cpm / dpm = Eff) (Correction Factor = 1 / Eff)
SOURCE # ACTIVITY |TOTAL CTS TIME GROSS CPM | BKG. CPM NET CPM
dpm min
dpm min
NET CPM EFF C.F. AVERAGE EFF AVERAGE C.F.
GAS DECAY CALIBRATION
TIME CPM PERCENT TIME CPM PERCENT
INITIAL 7340 100.0% 3.0 HOURS 7250 98.7%
1.0 HOUR 7130 97.1% 3.5 HOURS 7270 99.0%
1.5 HOURS 7330 99.8% 4.0 HOURS 7230 98.5%
2.0 HOURS 7250 98.7% 4.5 HOURS 7120 97.0%
2.5 HOURS 7230 98.5% 5.0 HOURS 7140 97.2%
DETECTOR DATA
ALPHA - HP 100A DETECTOR BETA ~ HP 100A DETECTOR
HIGH VOLTAGE SETTING: 1100 HIGH VOLTAGE SETTING:
CC: 1.00 E+00 CC:
DT: 1.00 E-06 DT:
I .LARM: 1.00 E+06 ATARM:
CALIBRATED BY: M. Shaffer/L. Smith Zéé%;

= 4 2
-
SIGNATURE:/&§}2§£7/’;%:;;;ig P
7 77 )



IH & S FORM#205F ESP-2 CALIBRATION DATA
' FOREST HILLS SITE (Front Page)
o
ESP-2 S/N:  JS XK JAB #- oz 5 DATE: §- /-3
PLATEAU DATA
ALPHA BETA
HV CTS HV CTS N HY CTS HY CTS
850 5 1250 7570 1750, 1550
g0 | 30/0O 1300 TLI7O 1200 SN ., 1600
950 | $950D 1350 7780 | 1250 N 1650
1000 | (G2 1400 T7¢0 1300 A R 1700
1050 | 7190 1450 | 7790 | 1350 N Trsq
~1100 | 7290 1500 770 1400 1800 W
1150 1SYO 1550 ¥OY0 1450 1850 N
1200 30 1600 /10 1500 1900 \
PLATEAU PLOT
13000
12000 =
11000 7
10000 7
9000 7
8000 —+—
7000 1T/ 7
i
6000 ~
5000 // X K P X PN
8 4000 // 1 = )u,\)oA—cLi«, ») ++-.L~g
U 3000
T 2000
S
1000 {
P 900 ]
E 800 |
R 700 {
600 ]
M 500 [
1 400 |
N 300 |
U 200 ,
T 100 T
E 90 ]
g0 ]
70 I
60 I
50
40
30
20
10 1
800 900 1000 1100 1200 1300 1400_ 1500 1600 1700 1800 1900 2000
HIGH VOLTAGE SETTINGS




IH & S FRM#205B
"FOREST HILLS SITE

ESP-2 CALIBRATION DATA
(Back Page)

esp-2 s/N: /S X & .;uf;#:@ag X DATE: K~ (9-9%
(ﬁALPHA EFFICIENCY DATA (Net cpm / dpm = Eff)(Correction Factor = 1 / Eff)
SOURCE # | ACTIVITY | TOTAL CTS| TIME GROSS CPM| BKG. CPM | NET CPM

5308 |3|Qg3%em 3¢,700 | S minl 7340 | 3 | 7337

7346 30,959 | 968,000l S min|S3,600] 3 IS3,597

NET CPM EFF C.F. AVERAGE EFF AVERAGE C.F.

7337 | BYB| Y. X 23 29 Y 25 |
535971 9337 4.3 - :

BE EFFICIENCY DATA (Net cpm / dpm = Eff)(Correction Factor = 1 / Eff)
SOURCE # ] A TY |TOTAL CTS TIME GROSS CPM| BKG. CPM NET CPM

dpm\ min|
dpm min \><
NET CPM | ~ EFF C.F. ‘\\ AVERSA}&N'\ AVERAGE C.F.
v \\
GAS DECAY CALIBRATION
TIME CPM PERCENT TIME CPM PERCENT

INITIAL | 7340 0945 007 |3:0 HOURS| T SO 5.7 %
1.0 HOWR | 77120 97.(F |3:5 HouRs| 72770 99 .07,
1.5 HOURS| 733() 99.¢°, |4.0 Hours| 7230 9% 5%
2.0 HOURS| /SO T&, T o |45 HOURS| 7)1 2 D 970 %
2.5 HOURS| 72230 9¢,5% |5.0 Hours| TIY D 717, 2> To

DETECTOR DATA
ALPHA - HP 100A DETECTOR ’\BETA - HP 100A DETECTOR

HiaH voLTage SeTTING: [ (O HIGH VOLMNG: R

cC: [].oo E O ccC: \\’X

DT: /. 00 E-( DT: \* \

ALARM: [ 00 Eb ALARM: )

caL1BrATED BY: (A Sha (R~

SIGNATURE/7%¢§?Zﬁ%zQ&ﬁ~4

/{,ﬁjﬁ%7/’7§H

74 MUT L
%// =




© il & S FORMH205F
* FOREST HILLS SITE

ESP-2 CALIBRATION DATA
(Front Page)

M{)/

ESP-2 SERIAL ¥ /548

ARBH T e F g

DATE: 5/27/93

PLATEAU DATA

ALPHA

BETA

Bv

CIS

Hv

850

1250

7450

1150

1550

900

2190

1300

7570

1200

1600

950

5120

1350

7510

1250

1650

1000

6500

1400

7580

1300

1700

1050

7010

1450

7690

1350

1750

1100

7030

1500

7650

1400

1800

1150

7290

1550

7710

1450

1850

1200

7340

1600

8030

1500

1900

PLATEAU PLOT
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IH & S FRM#205B
FOREST HILLS SITE

ESP-2 CALIBRATION DATA

e (Back Page)

ESP-2 SERIAL # 1588 FAB—H#H—T coos # 8 DATE: 5/27/93
ALPHA EFFICIENCY DATA (Net cpm / dpm = Eff)(Correction Factor = 1 / Eff)
(SOURCE # ACTIVITY TOTAL CTS TIME GROSS CPM| BKG. CPM NET CPM
5308 31300 dpm 36800 5 min 7360 .8 7359
7346 231100 dpm 266000 5 min 53200 .8 53199
NET CPM EFF C.F. AVERAGE EFF AVERAGE C.F.
7359 "23.5 4.26
23.25 4.3
53199 23 4,35
BETA EFFICIENCY DATA (Net cpm / dpm = Eff)(Correction Factor = 1 / Eff)
SOURCE # ACTIVITY [TOTAL CTS TIME GROSS CPM| BKG. CPM NET CPM
dpm min
dpm min
NET CPM EFF C.F AVERAGE EFF AVERAGE C.F.
(Check Source # 1276) GAS DECAY CALIBRATION
TIME CPM PERCENT TIME CPM PERCENT
INITIAL 2320 100.0% 3.0 HOURS 2350 101.3%
1.0 HOUR 2310 99.6% 3.5 HOURS
1.5 HOURS 2300 99.1% 4.0 HOURS
2.0 HOURS 2320 100.0% 4.5 HOURS
2.5 HOURS 2350 101.3% 5.0 HOURS
DETECTOR DATA
ALPHA — HP 10dA BETA - HP 100A
HIGH VOLTAGE SETTING: 1200
CC: 1.00 E +00
DT: 1.00 E -06
ALARM: not set
sl

CALIBRATED BY:

Larry Smith

SIGNATQégi:::%é§§/3?’<:;Z%E;/4r\\\
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