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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:

Enter alf time in minutes
Enter all dates as m/dfy
Enter efficiency in decimal form (i.e.. 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #:

PROBE #:

SERIAL #
GUIDELINE VALUE:

MDA =

Georgia Tech Characterization Survey

First Floor- South Wall of Containment

2.71/T, + 3.20(Ry/T), + R/T.)"?

e (a/100)

Survey type (by number) refers o direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

1 (direct alpha)

L2221

50062

AC-3

408951

100 (dpm/100 em?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Prabe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE:
METER:

SERIAL #

PROBE #:

SERIAL #:
GUIDELINE VALUE:

3 (removable alpha)

LB 5100 W

13795

N/A

N/A

20 (dpm/100 cm?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts.in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

1
10

0.7
10/9/97
8:00
0.07
28.35%
100

SURVEY TYPE:
METER:
SERIAL #
PROBE #:
SERIAL #

GUIDELINE VALUE:

SURVEY TYPE:
METER:
SERIAL #
PROBE #
SERIAL #
GUIDELINE VALUE:

2 (direct beta/gamma)

12220
52823

44-8
11150

5000 (dpm/100 cm?)

Ts = Sampie Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
@ = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB S100W
13798

N/A

N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) =

1

Tb = Background Time (min) = 10

Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 em?) =

AY

L

Date:

\
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Direct Alpha Data Sheet

ce :
Seorgia Tech Charactenzation Survev
F st Figor- South Wal of Containment

P ect T
Survey urd Location:

Date 0297
‘nstrument
Mocer. L2221 Senal & 50062
Prode AC-3 Senal # 408951
Uncertamnty
Gross Gross 195% Confidence
Survey  Total  Counts Per Activity Level)

Pont  Counls  Minute  (dpms100 cm? (dpmi100 cm’)

166 3 3 -44 122
109 3 3 44 122
110 L) 4 -22 129
111 3 3 44 122
12 4 4 =22 129
113 1 1 -88 106
114 12 12 154 178
115 3 3 44 122
116 3 3 44 122
17 1 1 -88 106
118 9 9 88 161
119 13 13 176 183
120 3 6 22 143
121 [3 6 22 143
122 6 6 22 143
1349 NT

Individual Completing Form:

Noles
11 Place total counts drractly from Teler  Actvity soiumn wal tormect tae 3ICAGOLNG
2) information for :astrument ana backgroung taken awectty rem the MCA soreacsreer

Efficiency” 7 70%
MDA 289

NT= None Taken

MDA

{¢pmi10Q cm;)

289
288
289
289
289
289
289
289
289
289
289
289
289
289
289

. 1[5/28

Reviewed By:

Date: {// 97; &
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit First Floor- South Wall of Containment
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit

ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to n,)

2(x) = 44
ng = 15
Xavg 2 3

Maximum value in population =

176 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard Sy

Deviation. (NUREG/CR-58489)

Where
s, = standard deviation
Xavg = Calculated mean for a survey unit

ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to n,)

Xevg * 3

ng= 15

£(Xevg - )2 = 89895
s = 80

F-55

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
§ for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1Ny« Z(x))

212
(E(Xavg - X))

(ng- 1)'?



Calculation Sheet

Survey Unit: First Floor- South Wall of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 Ha = Xavg + tig g [8,/(ng)"]
Confidence Level. (NUREG/CR-5849)

Where

K. = value compared to guideline value to determine 95% Confidence Leve|
Xavg = Calculated mean for a survey unit
ti..ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sx = standard deviation of measurements in a survey unit
Ns = number of measurements within a survey unit used to determine Xayg @Nd S,

Xavg = 3
tia = 1.761 “Note: for vatues of ti.4 2t N0t ON the table, the nearest greater value is used
Sy = 80
ng = 15
Ba = 39

Individual Completing Form: aﬁ-— f Date: / Zj? 9 8

v /

Reviewed by: W 47 lrtenreq Date: /(/ 5‘(}’{
/
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Direct Beta-Gamma Data Sheet

3.y Teze 2 Notes:
Seaegt Tre Georgia Tecn Charactenzation Survey 1) Place total counts directly rom meter Acihvity soiumn a4t 2orrec? for cackgroure
Surcey Jmit-Lecauor ©rst Sioor- South '‘Wan of Containment + 21 information for instrument anc background taken arectly ‘rom the MDA spreacsneet
Date N2
instrument
Mocel 12220 Senal # 52823 Efficiency: 21 87%
Probe  34-9 Senar# 11150 MDA 2243
NT= None Taken
Uncertainty
Gross Gross 195% Confidence
Survey  Total Counts Per Activity Lavel) MDA

Pomt  Counts  Minute  (dpm/100cm’)  (dpm/100cm®)  (dpmy100 cm')

106 720 720 14876
108 1070 1070 25545
110 615 615 11675
111 679 679 13626
112 621 821 11858
13 304 304 2196
114 581 581 10639
118 340 340 3292

118 463 463 7042
117 345 345 3445

118 381 381 4542

119 351 351 3627

120 382 382 4572

121 528 528 9023

122 276 276 1341

1449 NT

1843
2156
1739
1803
1745
1383
1704
1429
1575
1435
1479
1443
1486
1647
1347

2243
2243
2243
2243
2243
2243
2243
2243
2243
2243
2243
2243
2243
2243
2243

¢ f+/§8

Individual C ing Form: m 7 Data:
Raviewed By: M M W&km Date: ll/ / "f,/ 7 X
7 +
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Calculation Sheet

SURVEY TYPE: 2 Input one of the fallowing 1 for direct alpha
Survey Unit First Floor- South Wall of Containment 2 for direct beta/gamma
Date 10/9/97 3 for removable aipha
Meter L2220 4 for removable beta/gamma
Serial # 52823 S for exposure data at 1 cm
Probe 44-9 6 for exposure data at 1 meter
Serial # 11150
MDA 2243
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)
Average Measurement Level

This sheet uses the following equation to determine the Average Xayg = 1/ng. 2(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

z(x) = 127298
ng = 15
Xavg = 8487
Maximum value in population = 25645 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard (£ (Xavg * xi)z)"2

wn
»
[

Deviation. (NUREG/CR-5849) (ng - 1)'?

Where
s, = standard deviation
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg 8487

ng= 15

E(Xavg - X)* = 584311635
S, = 6480
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Calculation Sheet

Survey Unit: First Floor- South Wall of Containment
Survey Type: 2

This sheet uses the following equation to determine the 9 o = Xavg * tigar [S,/(ng)"7]
Confidence Level. (NUREG/CR-5849)

Where
ke = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
Y...ar = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sx = standard deviation of measurements in a survey unit
Ns = number of measurements within a survey unit used to determine Xayg @nd s,

Xavg = 8487
g ar= 1.761  “Note: for values of t,, 4 not on the table, the nearest greater value is used
S, = 6460
ng = 15
Be = 11424

Individual Completing Form: Ldai—» 4/7 Date: / /f /78
/ 7 7%
Reviewed by: /é‘/«./ (ot pply Date: 74 9‘[2;{
/ /
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Removabie Alpha Data Sheet

Soreey T /:e 3 Netes
2ogect Tt Seorgia Tech Charactenzation Survey 111 Place to13l counts Cirectly ‘ram meter  Activity coumn sl carest ‘or zackgreura
Sorvey uml :Location; Zeest £roor- Seutr Malt of Zontainment 121 Information for instrument ang Sackgreung taken cirectly rom ‘re MDA screacs-eet
Date 10/997
instrument
Model L8 5100 W Senal# 13795 Efficiency: 28 35%
Probe N/A Senal # N.A MDA 13
Survey Activity MDA

Pont  idpm/100 cm’)  (dpmi100 cm?)

106 0 13
108 0 13
110 0 13
111 0 13
112 0 13
13 0 13
114 [¢} 13
115 3 13
116 0 13
17 0 13
118 0 13
119 0 13
120 0 13
121 3 13
122 3 13
1449 13 13

Reviewsd 3): Date: / / % /? d’
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Removable Beta-Gamma Data Sheet

Survey Tioe 4 Notes
Saect Tire Georgia Tecn Charactenzation Survey 15 Place total counts zirectly from meter ACtiVly SSILMA wal Sareect ‘e 2acKGITLre
Servey Umt . Locat-on: £ r5t ¥ cor- Soutn ‘Wail of Containent 12) information for :nstryment ang background 1axen zrectly from re MDA ssreacsheet
Date 10:9-97
Instrument
Modei LB 5100 W Senal# 13795 Efficiency.  43.45%
Probe N/IA Senal # N'A MDA, 17
Survey Activity MDA

Pont  idpm/100 cm®) (dpmr100 em?)

106 3 17
109 1 17
110 10 17
11 0 17
112 5 17
13 12 17
114 0 17
115 "] 17
116 3 i7
17 3 17
118 0 17
119 3 17
120 0 17
121 1 17
122 1 17
1449 1724 17

Individual Completing Form: Date: / /j-— é‘ 8

Reviewed By: ,W ’{W -Z;W?? Date: 5/’/};/;f
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter alt dates as m/d/y

Enter efficiency in decimai form (i.e.. 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

PROJECT TITLE:
SURVEY UNIT (Location):

SURVEY TYPE:

METER: L2221
SERIAL #: 50062
PROBE #: AC-3
SERIAL #: 408951
GUIDELINE VALUE: 100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL #: 13795 SERIAL #:
PROBE #: N/A PROSBE #:
SERIAL #: N/A SERIAL #:
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/9/97

Time background was taken = 8:00

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individual Completing Form:

Georgia Tech Characterization Survey

MDA = 271/T, + 329(R./T, + R/T,)'*

First Floor- East Wall of Containment

e (a/100)

Survey type (by number) refers to direct or
removable aipha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/igamma

1 (direct alpha)

(dpm/100 ¢m?)

1

1

5
10/9/97
7:30

5
7.70%
59

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

%fr

Reviewed By: W / /M“/y

F-63

2 (direct beta/gamma)
L2220
52823
44-9
11150
5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 32
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate {(cpm) = 232
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

2243|

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB 5100 W

13795

N/A

N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) =’ 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

T

Date: /2/204 7
Date: /// 5*/?‘/




Direct Alpha Data Sheet

Sureey ",ze ‘ Notes
Proect Tile Georgia Tech Charactenzation Survey + %) Place totai counts directly from meter Achvity 20ILme witi Tortect far SacK3rILrG
Survey Lnit:Locationy = rst Sigor- East Wall of Sontainment 12) information for instrument ang tackgroung taken recty ‘rom the “IDA screacs-eer
Date
instrument
Mocel: L2221 Senal # 50062 Efficiency’ 7 70%
Prope AC-3 Senal # 408951 MDA: 289
Uncertainty
Gross Gross {95% Confidence
Survey Total Counts Per Activity Level) MDA

Point  Counts  Minuie (dpm/100 cm®)  (dpm/100 em? dpmy 100 ¢m®
Pont  Counts  Minuie tdp 1 (dp )

123 4 4q =22 129 289
124 1 1 -88 106 289
125 5 5 0 136 289
126 3 3 44 122 289
127 4 4 -22 129 289
128 1 1 -88 106 289
129 2 2 66 114 289
130 4 4 =22 129 289
131 1 1 -88 106 289
132 6 8 22 143 289
133 1 1 -88 106 289
134 4 4 -22 129 289
135 1 1 -88 106 289
136 [} 0 -110 96 289
137 " 1 132 173 289
138 2 2 66 114 289
139 2 2 -66 114 289
140 0 0 -110 96 289
141 2 2 -66 114 289
142 7 7 4“4 149 289
143 12 12 154 178 289
144 3 3 -44 122 289
145 2 2 66 114 289
146 9 9 88 161 289
150 3 3 44 122 289
151 3 3 44 122 289
152 4 4 -22 129 289

e d ) T e



Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit First Floor- East Wall of Containment 2 for awrect beta’gamma
Date 10/9/97 3 for removable aipha
Meter L2221 4 for removable beta/gamma
Serial # 50062 S for exposure dala at 1 cm
Probe AC-3 6 for exposure data at 1 meler
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1/Ng+ £(x)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i}
(i varies from 1 to ng)

2(x) = -836
ng= 27
Xavg = -31
Maximum value in population = 154 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - x,)2,'
Deviation. (NUREG/CR-5849) (ng - 1)

Where
s, = standard deviation

Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i}
(i varies from 1 to ng)

Xavg = -31

N, = 27

£(Xavg - X)* = 120283
S, = 68

F-65
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Calculation Sheet

Survey Unit: First Floor- East Wall of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 Be = Xavg + tiagr [Se/(ns)"]
Confidence Level. (NUREG/CR-5849)

Where
He = value compared to guideline vaiue to determine 95% Confidence Level
Xawg = Calculated mean for a survey unit
ti..0r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd s,

Xavg = -31
taar = 1.706  “Note: for values of t,., o not on the table, the nearest greater value is used
S, = 68
ng = 27
e = 9

Individual Completing Form: %k/ 2 ;ﬂ/ Date: AZ[ 30[ q 7

Reviewed by: W Wt&q Date: / /%, ?
/

F-66



Direct Beta-Gamma Data Sheet

Sure2y T,ze 2 Notes
2c.ect T e Georgia Tech Charactenzation Survey '+ P'ace 1013t Zounts cirectly Tom meter  Activity Column ani corect ‘or sackgraure
S.rvey smt _ccabony = rst Floor- East Wall of Containment 2: information ‘or -nstrument ang dackgreund taken Jirectly ‘rom tre MDA screacsrest
Jate 13.5:97
‘nsirument
Modelr L2220 Senal #: 52823 Efficiency. 2187°%
Probe 349 Senal ® 11150 MDA 2243
Uncertainty
Gross Gross " 195% Confidence
Survey  Total Counts Per Activity Level} MDA
Pont  Counts  Minute  (dpmv100cm’)  (dpmvi100em?)  (dpmy100 em’)

123 285 285 1616 1359 2243

124 1279 1279 31Ne 2322 2243

125 400 400 S 1502 2243

126 800 800 17314 1919 2243

127 531 531 9114 1650 2243

128 501 501 8200 1618 2243

128 455 455 6798 1566 2243

130 483 483 7651 1598 2243

131 507 507 8383 1624 2243

132 842 842 18596 1958 2243

133 875 875 19601 1988 2243

134 872 872 18509 1985 2243

135 480 480 7560 1594 2243

136 560 560 9998 1681 2243

137 358 355 3749 1448 2243

138 410 410 5426 1514 2243

139 371 37 4237 1467 2243

140 594 584 11035 1717 2243

141 3423 3423 97272 3612 2243

142 6007 6007 176040 4719 2243

143 20259 20259 610486 8553 2243

144 404 404 5243 1507 2243

145 kil 391 4847 149 2243

146 814 814 17741 1932 2243

150 166 166 -2012 1192 2243

151 114 114 -3597 1111 2243

152 354 354 3719 1448 2243

Individual Compiating Form: // W Date: /&/M /4j 7
— 7Y ety /%3
”~
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Calculation Sheet

SURVEY TYPE: 2 input one of the following
Survey Unit First Floor- East Wall of Containment
Date 10/9/97
Meter L2220
Serial # 52823
Probe 449
Serial # 11150
MDA 2243
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

1 for arect aloha

2 for girect beta/gamma

3 for removable aloha

4 for removable betasgamma
S for exposure data at 1 cm

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 1/Ng - T(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)

x) = 1105562
ng= rag
Xayg = 40947
Maximum value in population = 610486 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = 40947

ng= 27

Z(Xavg - x)’= 371395942069
$ = 119518

F-68
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Calculation Sheet

Survey Unit: First Floor- East Wall of Containment

Survey Type: 2

This sheet uses the following equation to determine the 9 Ba = Xavg * tioge [Sx/(ng)"]
Confidence Level. (NUREG/CR-5849)

Where

H, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
t.a.ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit

ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = 40947
ty gt = 1.706
§, = 119518
ng= 27
By = 80187

“Note: for values of t;., 4 not on the table, the nearest greater value is used

Individual Completing Form: /&@&/ W Date: [ ( ?7

Reviewed by:

ﬁ Date:  ///¥/5§
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Removable Alpha Data Sheet

Suriey Toe 3 Notes
Prsect Tle Georgia Tech Characterization Survey + 11 Place to1al counts cirectly from meter Activity COILTR Al SCTRCT fer Zackgrsure
Survey Unit . Locatons .15t oor- East ‘ad of Certanment +2) Information for mistrument ang background taxen cwrectly rom “re MDA soraagsheet
Date 1019197
Instrument
Model: LB 5100 'V Serial # 13795 Efficiency: 28 35%
Prode N/A Senal # N:A MODA: 13
Survey Activity MDA

Pont  {gpm/100 em?) (dpm/100 em?)

123
124
125
126
127
128
129
130
131
132
133
14
135
136
137
138
139
140
141
142
143
144
145
146
150
151
152

COOOWOWOWOOWOOOOOWROCWOOOOO

s CompotngFom /4/30/%?

Revay:/Mﬁ-f/ , Date: //'//’:7??
‘< Tl
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dfy

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2928, etc.)

MDA (dpm/100 cm?) =

Individual Completing Form:
4

PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): First Floor- East Wall of Containment
SURVEY TYPE: 1 (direct alpha) SURVEY TYPE:
METER: L2220 METER:
SERIAL #: 50061 SERIAL #
PROBE #: 43-65 PROBE #
SERIAL #: 63291 SERIAL #
GUIDELINE VALUE: 100 (dpm/100 cmz) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 1

Background counts in Tb = 5

Date background was taken = 10/9/97

Time background was taken = 7:40

Rb = Background rate (cpm) = 5

e = Probe Efficiency = 18.00%

a = Probe Area (cm) = 63

MDA (dpm/100 cm?) =
SURVEY TYPE: 3 (removable aipha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL # 13795 SERIAL #
PROBE #: N/A PROBE #
SERIAL # N/A SERIAL #
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/8/97

Time background was taken = 19:49

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

l= for

MDA = 274T. +3.29(Ry/T, + Ry/T,}'"2

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

4 for removable beta/gamma

Reviewed By:

) e
/

2 (direct beta/gamma)
12220
52823
44-9
11150
5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 232
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (¢cpm) = 232
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpm/100 cm?) =

2243 l

4 (removable beta/gamma)

LB 5100 W

13795
N/A
N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) = - 1
Tb = Background Time {min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 19:49

Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

— 1

MDA (dpm/100 cm?) =

Date: /’ / _5;/ ?2

T

F-73

Date: // %? '7/



Direct Alpha Data Sheet

Survey Type 1

Project Title: Georgia Tech Charactenzation Su
Survey Unil (Location): First Floor- East Wail of Containment
Date: 109197

Instrument

Model: 12220 Senal & 50061
Probe: 43-88 Serial# 63291

Uncsrtainty
Gross Gross (95% Confidencs
Survsy Total Counts Per Activity Level}

Notes:

MDA

(1) Placa total counts directly from mater. Activity column will correct for background
(2) Information for iInstrument and background taken directy from the MDA spreadshest

Efficiency: 18.00%
MOA: 118

Point Counts  Minute  (dpmv100em’) (dpmv100cem?)  (dprv100 e)

147 8 8 9

148 i 1 -3
149 2 2 -28
153 4 4 -9
154 7 7 18
155 20 20 132
158 3 3 -18
157 1 1 -38
158 2 2 -28
159 3 3 -18
180 1 1 -35
161 5 5 0

162 2 2 -28
163 3 3 -18
184 4 4 -9
187 2 2 -28

§7
42
46
52
80
88
49
42
44
49
42
55
48
49
52
48

118
116
116
118
118
118
118
118
118
118
118
118
118
118
118
118

o GormtetngForn d//g_‘ /;47/
4 Y 4 rdwd
=

Reviewsd By:

P,
- -

w LT3

Oats:

V7% e




Calculation Sheet

input one of the following

SURVEY TYPE: 1
Survey Unit First Floor- East Wall of Containment
Date 10/9/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Vaiue 100 (dpm/100 cm2)

Average Measurement Level

Where

This sheet uses the following equation to determine the Average

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

(x) = -122
ngs 16
Xovg ® -8
Maximum value in population = 132 (dpm/100 cm2)

Standard Deviation

Where

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

s, = standard deviation
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg ® -8

Ny = 16

T(Xeg - X)) ® 24414
s, = 40

F-75

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
§ for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/Ng+ £(x;)

2112
(E{Xavg = X))

o
P
[l

(ng- 1)*?



Calculation Sheet

Survey Unit: First Floor- East Wall of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 o = Xavg + tiaar [Sx/(Ns)"?]
Confidence Level. (NUREG/CR-5849)

Where
M. = value compared to guideline value to determine 95% Confidence Level
Xavg = calculated mean for a survey unit
ti...sr = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -8
tiaar= 1.753  *Note: for values of t,., 4 not on the table, the nearest greater value is used
Sy = 40
n, = 16
B = 10

Individual Completing Form: %/ /@' Date: ;f g"gé 8
, 7/

Reviewed by: 2 L Date: P

g g

F-76



Direct Beta-Gamma Data Sheet

Survey Typs 2 Notes:
Project Title: Georgia Tech Charactenzation Surve: (1) Place total counts dir
Survey Unit (Location): First Floor- East Wall of Containmant (2) Information for instru
Dats 10/9/97
Instrument
Moderl: 12220 Serial#: 52823 Efficiency: 21 87%
Probe: 44-9 Senal# 11150 MDA 2233
Uncenainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Levei) MOA
Boint Counts  Minute  (dpmy100cm’) (dpnv100 em’)  (dpmy100 cm?)

147 898 8s8 20302 2008 2243

148 340 340 3292 1428 2243

149 348 348 3538 1439 2243

153 §72 572 10384 1684 2243

154 513 513 8568 1631 2243

185 441 441 8371 1550 2243

158 205 205 -823 1249 2243

157 449 449 8815 1559 2243

158 208 208 -793 1250 2243

158 93 93 -4237 1077 2243

180 321 321 2713 1405 2243

181 1132 1132 27435 2207 2243

162 303 303 2184 1382 2243

163 82 82 -4572 1089 2243

1684 85 85 -4481 1084 2243

187 57 57 -5335 1018 2243

Individual Completing Fom: W
Vd N s o, T 7
Reviewed By: 9 St T et

F-77

a3

Date:

Date:

ectly from meter. Activity column will correct for background
ment and background taken directly from the MDA spreadsheet

2158
Ly 2




Calculation Sheet

e SURVEY TYPE: 2 input one of the following
Survey Unit First Floor- East Wall of Containment
Date 10/9/97
Meter L2220
Serial # 52823
Probe 44.9
Serial # 11150
MDA 2243
Survey Type Direct Beta/Gamma
Guideline Value 5000 {(dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)
(x) = 71117
ng s 16
Xyvg = 4445
T~ Maximum value in population = 27435 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
X = systematic and random measurements at point (i)
(i varies from 1 to ny)

Xavg ® 4445

n,= 18

E(Xevg - X))* = 1237972359
s = 9085

F-78

1 for direct aipha

2 for diract bata/gamma

3 for removabie alpha

4 for removable beta/gamma
§ for exposure data at 1 cm

6 for exposure data at 1 meter

= 1/ng. T(xy)
(E{Xavg - Xi)z)"2
(ng- )2



Calculation Sheet

Survey Unit: First Floor- East Wall of Containment
Survey Type: 2

This sheet uses the following equation to determine the 9 Be = Xavg * tiaar [Sx/(ng)"]
Confidence Level. (NUREG/CR-5849)

Where

p, = value compared to guideline value to determine 95% Confidence Level
Xayg = Calculated mean for a survey unit
tie.at = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg ANd S,

Xayg = 4445
LI 1.753  *Note: for values of t,., 4 not on the table. the nearest greater value is used
s, = 9085
ng = 16
Be = 8426

Individual Completing Form: ﬂ/a-/ /4/ Date: _/ /) éé

Reviewed by: b = ’—-—f}——-———"“" Date

— =

F-79



e
ya y 4

08-a

Ag pameney
bl

%&\m\ ;oo $ Yy e

€l YOW
%SC'BZ  Aousnyz

183uspeads YOW Ul Woy ARDSUID UeNE] PUncIBxoeq pus URWNRSU 4O} uoRBULO) ()
PUNQIBYIEA 1O} 120D I UWINIOD AARDY JSI9W woy Apoeuip s1UN0d B0 eoRIg (1)

£t 0 81

£t [ ol

€ [ €81

£t 0 18

[ 0 18

€l 0 094

£l 0 8BSt

[ 0 -8

£t 0 251

[ [ 951

{8 [ ss1

€ £ St

8 0 28

£t 3 .

£l 0 188

[ 0 i1

S 00LAdR) 135 00tAudR)  fuiod

YON Aoy Aoning

VN % eues VIN Qg
S6ZEL # 1BWeS M OO0LS 81 49poN
swnasuy
2676701 wieQ
WRUUIBIUGD) JO NBAA I8¥3 -1001 3 Whs ACO:WUOJ‘ N %ﬂtzm
AOAINS UORETURIDRIEYD WU 851005 ‘oL 1elosg
$9ION € ‘odh | Aeaing

109ys EeQ eyd|y ejqeAOWEY

SN




R

Removable Beta-Gamma Data Sheet

Survey Type: 4 Notas:
Project Title: Georgia Tach Charactenzation Survey
Survey Unit (Locaton): Firsi Fioor- East Wak of Containment
Date: 10997
Instrument
Model: L8 5100 W Senal #: 13735 Efficiency: 43.45%
Probe: N/A Senal#: N/A MDA: 17
Survey Activity MDA

Point  (dpmy100 em) (dpmv100 em?)

147 ] 17

148 1 17

149 5 17

153 1 17

154 5 17

155 3 17

158 0 17

157 1 17

158 3 17

159 Q 17

180 7 17

181 21 17

182 3 17

183 1 17

184 5 17

167 0 17

individual Competing Form: /%’
VA A4 .
e

I -
me_.hé;%é"

F-81

(1) Place totai counts directly from meter Activity column wiil correct for background
(2) Information for instrument and background taken directly from the MDA spreadshest

Date: 75&/78

Date:

Ly

7
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. . < ion View
First Floor- North Wall of Containment Net Drown T Scale
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Vent System
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. -~ Survey Locations
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly
Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

MDA =

2.71/T, + 3. 29(Ry/T, + Ry/T)"2
e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various shests together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): First Floor- North Wall of Containment

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gamma)
METER: L2221 METER: L2220

SERIAL #: 50062 SERIAL # 52823

PROBE # AC-3 PROBE # 44-9

SERIAL #: 408951 SERIAL #: 11150

GUIDELINE VALUE:

100 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 em?) =

1

1

5

10/9/97
70

5

7.70%

59

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL # 13795 SERIAL #
PROBE #: N/A PROBE #:
SERIAL # N/A SERIAL #
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/9/97
Time background was taken = 10:27
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100
MDA (dpm/100 cm?) =
Individual Completing Form: ﬂ%'/ /47/
/ b o 7 ~
Reviewed By: < — —
”~

F-83

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 232
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 232
@ = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

2243'

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB S100W

13795

N/A

N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 10:27
Rb = Background rate (cpm) = 2
@ = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

1

Date: { /@//7 5

Date: SRS




Direct Alpha Data Sheet

Survey Type: 1 Notes:
Project Tde: Georgia Tach Characterization Survey (1) Place totai counts dirsctly from meter. Activity column will correct for background
Survey Unil (Location): First Fioor- North Wall of Containment (2) Information for instrument and background taken directly from the MDA spreadshest
Oate: 10r9/97
instrument
Modgel: 12221 Senal #: 50062 Efficiency: 7.70%
Probe: AC-3 Senal & 408951 MDA: 289
Uncertainty
Gross Gross (95% Confidencs
Survey  Total Counts Per Activity Level) MOA
Poit Counts  Minute  (dpmvi00em') (dpmyi00cm®)  (dpmv100 cm)

165 2 2 £8 114 289

168 4 4 22 129 28¢

168 H H 0 138 288

169 1 1 132 173 288

170 2 2 48 114 289

174 9 9 88 181 289

172 2 2 £8 114 289

173 2 2 68 114 289

174 2 2 68 114 289

175 1 1 -88 108 289

178 8 8 68 158 289

177 2 2 -68 114 289

" 44/ /1/

Rmmarj

F-84
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct aipha
Survey Unit First Floor- North Wall of Containment 2 for direct beta/gamma
Date 10/9/97 3 for removable alpha
Meter L2221 4 for removable beta/gamma
Serial # 50062 S for exposure data at 1 cm
Probe AC-3 6 for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

Where

This sheet uses the following equation to determine the Average Xavg = 14 Z(x))
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Xavg

calculated mean for a survey unit

ns = number of measurements within a survey unit

X;
(i varies from 1 to n,)

I(x) =

n, =

Xavg *

Maximum value in population =

Standard Deviation

Where

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

s, = standard deviation

Xevg = Calculated mean for a survey unit

systematic and random measurements at point (i)

-220

12

-18

132 (dpm/100 cm2)

2172
(Z(Xuvq - X;) )

(7]
x
i

(ng - 1)'?

ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)

(i varies from 1 to n,)

Xavg

ng=
£(Xavg - X)) =
s =

-18

12

59856

74

F-85



Calculation Sheet

Survey Unit: First Floor- North Wall of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 e = Xavg * tiaar [S:/(Ng)"]
Confidence Level. (NUREG/CR-5849)

Where

He = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit

ti..ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = -18
tyaar= 1.796 “Note: for vaiues of t;., 4 not on the table, the nearest greater vaiue is used
Sy = 74
n, = 12
B = 20

Individual Completing Form: Date: / 6
/ 77

Revnewed by: B! . Date L ey

e

F-86



Direct Beta-Gamma Data Sheet

Survey Type 2 Notes:

Project Title: Georgia Tech Characterization Surve:

Survey Unit (Location).  First Floor- North Wall of Contanment

Date: 10/9/97

Instrument

Modgei: 12220 Senal#: 52823

Probe: 44-9 Serai#: 11150

Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA
Point Counts  Minute  (dpmy100 em?) (dpnv100 cm?)  (dpm/100 e’}

165 108 165 -3871 1097 2243
168 94 o4 -4207 1079 2243
188 394 394 4938 1495 2243
189 74 74 -4818 1045 2243
170 102 102 -3963 1082 2243
171 508 508 8352 1623 2243
172 81 81 -4803 1057 2243
173 401 401 5152 1503 2243
174 128 128 <3170 134 2243
178 138 138 -2885 1148 2243
176 178 178 -1707 1207 2243
177 134 134 -2987 1143 2243

(1) Place total counts directly from Mater Activity column wll correct for backgroung
(2) Information for nstrument and background taken directly from the MDA spraadsheet

Efficiency: 2187%
MOA: 2243

F-87




Calculation Sheet

. .

SURVEY TYPE: 2

Input one of the following

Survey Unit First Floor- North Wall of Containment
Date 10/9/97

Meter 12220

Serial # 52823

Probe 44-9

Serial # 11150

MDA 2243

Survey Type Direct Beta/Gamma

Guideiine Value 5000 {dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average
Measurement Level for each instrument per survey unit. (NUREG/CR-58489)

Where
calculated mean for a survey unit

Xavg

ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)

(i varies from 1 to n,)

(x) = -13747
ng= 12
. Xevg = -1146
— Maximum value in population = 8352 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)
Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
% = systematic and random measurements at point (i)
(i varies from 1 to n,)
Xevg ® -1146
ng= 12
£(Xevg - Xi)2 = 227797987
s, = 4551

F-88

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
§ for exposure data at 1 cm

€ for exposura data at 1 meter

Xavg = 1/« 2(x)

= 212
Sx = (z(xavg - X;} }

(ng - 1)'?



Calculation Sheet

Survey Unit: First Floor- North Wall of Containment
Survey Type: 2

This sheet uses the following equation to determine the 9 Ha = Xavg + tigar [Sx/(Ng)"7]
Confidence Level. (NUREG/CR-5849)

Where
He = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
t...r = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xayg @Nd S,

Xavg = -1146
tiaar= 1.796 Note: for values of t,.,  not on the table, the nearest greater value is used
Sy = 4551
ng = 12
W, = 1213

Individual Completing Form: é%:f’ /'7/ Date: /, & 17 5

/ 7/ /
Reviewed by: e — . Date: , -~ 75
- 7

F-89



Removable Alpha Data Sheet

Survey Type
Project Title

Survey Unit (Location):

Date:

Instrument

Modei: LB 5100 W

3

Notes:

Georgia Tech Charactenzation Survey (1) Placa total counts directly from meter Activity column wiil correct for background

First Floor- North wall of Contanment (2) information for Instrument ang background takan directly from the MDA spreadsheat

10/9/97

Serial # 13795 Efficiency: 28.35%

Probe: N/A

Senal # N/A MOA: 13

Survey
Point

185
168
168
169
170
1m
172
173
174
17§
178
177

Activity

MDA

(9pm/100 em?)  (dpmy/100 em?)

C0oOowWOoDOoOOoOOOCOCO

13
13
13
13
13
13
13
13
13
13
13
13

N &% oS ,44—/ - /é/fé

Reviewsd By: 7% Dats: ///%)

F-90
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for MDA =
each instrument per survey unit (NUREG/CR-5849):
Notes:

Enter all time in minutes

Enter all dates as m/dly

Enter efficiency in decimal form (i.e.. 28.3% = 0.283)

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)
PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): First Floor- North Wall of Reactor
SURVEY TYPE: 1 (direct alpha) SURVEY TYPE:
METER: L2221 METER:
SERIAL #: 50062 SERIAL #:
PROBE #: AC-3 PROBE #:
SERIAL #: 408951 SERIAL #:
GUIDELINE VALUE: 1C0  (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time {min) = 1

Background counts in Tb = 5

Date background was taken = 10/9/97

Time background was taken = 7:30

Rb = Background rate (cpm) = 5

e = Probe Efficiency = 7.70%

a = Probe Area (¢cm) = 59

MDA (dpm/100 cm?) =
SURVEY TYPE: 3 (removable aipha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL #: 13795 SERIAL #:
PROBE #: N/A PROBE #:
SERIAL #: N/A SERIAL #:

GUIDELINE VALUE: 20

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:*

{dpm/100 ¢m?)

-

10/9/9

L’la

e

28.35%

I

GUIDELINE VALUE:

27177, + 329RT, + RJT,)'?
e (a/100)
mey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:
1 for direct alpha
2 for direct beta/gamma
3 for removable aipha
4 for removable beta/gamma
2 (direct beta/gamma)
L2220
52823
44-9
11150
5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time {min) = 1
Background counts in Tb = 232
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 232
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = 2243)
4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A

100 (dpm/100 sz)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 11:08
Rb = Background rate (cpm) = .2
e = Probe Efficiency = 43.45%
a = Probe Area {cm) = 100

MDA (dpm/100 cm?) =

i

Date: l/ @/ ?8

[4
Date: ///l%/é &/

F-93



Dirsct Alpha Data Sheet

Notes:

(1) Placa tota! counts directly from meter. Activity column will correct for background
(2) information for instrument and background Laken directly from the MDA spreadsheet

Effciency: 770%
MOA 289

MDA

289
289
289
289
289
289
289
289
289
289
289
288
289
289
289

Survey Type: r

Project Title: Geargia Tech Characterization Survey

Survey Unit (Location): First Floor- North Wali of Reactor

Date: 10997

Instrument

Model: L2221 Serial & 50062

Probe: AC-3 Serial #: 408951

Uncartainty
Gross Gross {95% Confidencs
Survey Total Counts Per Activity Level)
Point  Counts  Minute  (dpm/100em’) (dpm/100em')  (dpmv100 em?)

178 3 3 A4 122
179 2 2 58 114
180 4 4 .22 129
181 2 2 68 114
182 12 12 154 178
183 2 2 &6 114
184 1 1 -88 108
185 4 4 22 129
188 11 11 132 173
187 14 14 198 188
138 3 3 44 122
189 3 3 44 122
190 3 3 44 122
19 pal 21 352 220
192 9 8 88 181
193 8 L} 66 156

289

lmwmsm/gﬁ, éﬁ/

F-94

Date:

Date:

[e/08
[ ey

7



Calculation Sheet

Input one of the following

SURVEY TYPE: 1
Survey Unit First Floor- North Wall of Reactor
Date 10/8/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit

n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)

(i varies from 1 to n,)

(x) = 484
Ny = 16
Xavg * 30

Maximum value in population =

352 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation

17
*
[l

Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)

(i varies from 1 to n,)

Xayg = 30

n, = 16

£(Xavg - X)2 = 231232
= 124

F-95

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removabie beta/gamma
§ for exposure data at 1 cm

& for exposure data at 1 meter

Xavg = 1/ng- T(x)

2172
(z(xavg - xi) )

(ng- 1)'?



Calculation Sheet

Survey Unit: First Floor- North Wall of Reactor

Survey Type: 1

This sheet uses the following equation to determine the 9 Be = Xavg + tigar [S4(ny)"

Confidence Level. (NUREG/CR-5849)

Where

He = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ti..sr= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)

Sy = standard deviation of measurements in a survey unit

Ny = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = 30 ‘
b= 1.753  *Note: for values of t,.,  not on the table, the nearest greater value is used
S, = 124
ng = 16
e = 84

Individual Completing Form: @&_) %‘

}; _ﬁ /y /7
Reviewed by: o -

F-96

Date: //¢ _/?ﬁ

Date: .~ 7 o5



Direct Beta-Gammaz Data Sheet

[

ecrg:a Tech Charactenzauen Survey

Notes

MDA

:cpm/100 nBJ

2243
2243

.1y P'ace ‘ctal sounts directly from meter Actiety sowmn &
21 information for instrument ang dackground iaken Zirectly

Efficiency
MDA

2137%
2243

S
~iest Siger- North ‘Mall of Reactor
2-9:97
rstrument
Moder. 12220 Senal & 32823
Prove  44-9 Senal® -3
Uncerainty
Gross Gross «95% Confidence
Survey  Total Counts Per Activity Leven
Pomt  Counts  Minute pm/100 em?)  idpmy100 cm)
178 144 144 -2683 1159
179 248 248 488 1309
180 293 293 1859 1369
181 164 164 - -2073 1189
182 124 124 -3292 1127
183 108 108 -3780 1102
184 407 407 5335 1510
185 100 100 -4024 1089
186 586 586 10791 1709
187 5316 5316 154976 4450
188 875 875 13504 1799
189 278 278 1402 1349
190 306 306 2256 1386
il ] 318 318 2622 1401
192 1086 1086 26033 2169
193 528 528 9023 1647
Individual Completing Form:
Reviewed By:

Y222l 2

F-97

Iorrect ‘or zackgroung
from tre MCA soreacsreet

o 10fe

Date: \“\\w‘\m%
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

MDA = 2.71/T, + 3.29(R/T, + Ry/T,)"?

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta’/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): First Floor- Southeast Wall of Reactor

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gammay)
METER: L2221 METER: L2220

SERIAL #: 50062 SERIAL #: 52823

PROBE #: AC-3 PROBE #:. 44-9

SERIAL #: 408951 SERIAL #: 11150

GUIDELINE VALUE:

100 (dpm/100 cm?)

GUIDELINE VALUE:

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1
Background counts in Tb = 5 Background counts in Tb = 230
Date background was taken = 10/8/97 Date background was taken = 10/8/97
Time background was taken = 7:30 Time background was taken = 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 230
e = Probe Efficiency = 7.70% e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 59 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 2234]

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

PROBE #: N/A PROBE #: N/A

SERIAL #: N/A SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?y GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time {min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/9/97 Date background was taken = 10/9/97
Time background was taken = 11:12 Time background was taken = 11:12
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = ;)13 MDA (dpm/100 cm?) = 17]

g . ///:%aJCL, ;Z/}/’j}/’ Aél/ééjz/é 7
Individual Completing Form: Date:
/

Reviewed By:

77//3””“7’

F-101

Date: -/// 5y / ? f
5 7



S~

Direct Alpha Data Sheet

taken directly from the MOA spreadsheet

Survey Type: 1 Notes:
Project Title: [ef ia Tach Characterization Surve (1) Place total counts directly from mater. Activity column wilt commect for background
Survey Unit (Location). First Floor- Southeast Wall of Reactor (2) ion for and backs
Oate: 10/8/97
Instrument
Model: 12221 Serial & 50082 Efficiency: 7.70%
Probe: AC-J Serial #: 4083951 MDA: 289
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA
Point Counts  Minste  (dpmyi0Qcm') (dpavi00cm’) (dprv100 em?)

194 7 7 “ 149 289

195 5 5 1] 138 289

196 5 5 ] 138 289

197 33 33 618 288 289

198 18 13 286 207 289

199 4 4 -22 129 289

200 1 1 -88 108 288

20t 2 2 £5 114 289

202 2 2 £8 114 289

203 4 4 -2 129 289

204 1 1 -88 108 289

208 1 1 -48 108 289

207 18 18 288 207 289

208 7 7 “ 149 289

i Conpieng o/ A 4//\ ou
.
Reviewed By: S . ~ Date:

F-102




Calculation Sheet

\ SURVEY TYPE:

1 ‘ Input ona of the faltowing 1 for direct aipha

Survey Unit First Floor- Southeast Wall of Reactor 2 for direct beta/gamma
Date 10/8/97 3 for removable alpha
Meter L2221 4 for removable beta/gamma
Serial # 50062 S for exposure data at 1 cm
Probe AC-3 6 for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)
Average Measurement Level

This sheet uses the following equation to determine the Average Xayg = 1/ng. £(x;)

Measurement Level for each instrument per survey unit, (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
Ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
s(x) = 836
Ny = 14
Xovg ® 80
— Maximum value in population = 616 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S =

Deviation. (NUREG/CR-5849)

Where
Sy = standard deviation
Xavg = calculated mean for a survey unit
Ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = 60

ng= 14

Z{Xayg - X)% = 529912
s, = 202

F-103

212
((Xavg = Xi)

(ns - 1)“2



Calculation Sheet

Survey Unit: First Floor- Southeast Wall of Reactor
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Bo = Xevg * taar [Se(Ng)")

Where
1. = value compared to guideline value to determine 95% Confidence Level

Xavg = calculated mean for a survey unit

ti..ar = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,; and s,

Xoyg = 60
tigar= 1.771 *Note: for values of t,., 4 not on the table, the nearest greater value is used
Sy = 202 ‘
ng= 14
e = 156

individual Completing Form: 4T~ Date: 42 _/é _94/2: ]

Reviewed by: _)—¢~:» — Date:. , -~ 7

F-104



Direct Beta-Gamma Data Sheet

Soreey T pe
nect Ttle

Survey Unit sLocations;

DJate

nstrument
Model L2220

2

Seorqa Tech Charactenzation Survey
LU 00 southeast Waliof Reactor |

First Floor- Southeast Wali of Reactor
10.8.97

Senat # 52823

Srobe 44-9

Senal# 311150

Survey
Paint

194
195
196
197
198
199
200
201
202
203
204
205
207
208

e

Gross
Total

Counts

1186
1086
1285
320
306
1265
505
483
409
184
357
409
340
347

Uncenainty

Grass (95% Confidence
Counts Per Activity Level)

Minute  (dpmv100cm’)  (dpmv100 em?)

1188 29142 2248
1086 26094 2167
1285 32160 2326
320 2743 1401
306 2317 1383
1265 31550 2310
505 8383 1620
483 72 1595
409 5456 1510
184 -1402 1216
357 3871 1448
408 5456 1510
340 3353 1426
347 3567 1435

Notes
11} Place t0tal counts irectly fram meter Activily 0iumn anl Sorrect ‘or Dackgreune
12 informaton for mstrument ang background taken Jirecily from the MCA screacsreet

Efficency 2187%
MDA 2234

MDA
{dpmv100 cm’)

2234
2234
2234
2234
2234
2234
234
2234
2234
2234
2234
2234
2234
24

Individual C ing Form: /j Oate: /oz/a'a/q'7
Ruvie;ed By; / 7 M/ﬂ Oate: /; / / 5// 48

F-105



Calculation Sheet

SURVEY TYPE: 2 Input one of the following
Survey Unit First Floor- Southeast Wall of Reactor
Date 10/8/97
Meter L2220
Serial # 52823
Probe 449
Serial # 11150
MDA 2234
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
Ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ny)

=(x) = 160402
n,= 14
Xayg = 11457
Maximum value in population = 32160 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

Where
$x = standard deviation
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = 11457

ng= 14

2(Xavg - X;))2 = 1965143944
s = 12298

F-106

1 for direct alpha

2 for girect beta/gamma

3 for removable alpha

4 for removable beta/gamma
S for exposure data al 1 em

6 for exposure data at 1 meter

Xavg = 1/Ng+ Z(x))

- 2 172
sx = (E(xavg = X;) )

(ns- 1)



Calculation Sheet

Survey Unit: First Floor- Southeast Wall of Reactor
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level, (NUREG/CR-5849) e = Xag *tioar [Sef(ng)'?)]

Where
K. = value compared to guideline value to determine 95% Confidence Levei

Xavg = calculated mean for a survey unit

t..0t= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
S, = standard deviation of measurements in a survey unit
Ns = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = 11457
o af = 1.771  “Note: for values of t,.,  not on the table, the nearest greater value is used
S, = 12295
ng = » 14
B = 17276

Individual Completing Form: %‘/6/ 74 Date: /& < 3{ % ?

4

Reviewed by: M 7,” /amé/ Date: _///s/58

F-107



Removable Alpha Data Sheet

Survey Type. 3 Notes:
Project Title: Georgia Tech Characterization Surve (1) Piace total counts directly from meter. Activity column wiil comect for background
Survey Unit (Location): First Floor- Southeast Wall of Reactor {2) Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/9/97
Instrument
Model: LB 5100 W Seral #: 13795 Efficiency: 28.35%
Probe: N/A Serial #: N/A MDA: 13
Survey Activity MDA

Pont  (dpm100¢em?) (dpmy100 em?)

194 3 13

195 0 13

196 0 13

197 0 13

198 3 13

199 0 13

200 (4 13

201 0 13

202 [} 13

203 Q 13

204 0 13

205 0 13

207 0 13

208 0 13

Date: / &/23/7 7

individual Compieting Form:

Reviewed By:




Removable Beta-Gamma Data Sheet

Survey Type:
Project Title:

Survey Unit {Location):

Date:

Instrument

Model: LB 5100 W

4

Georgia Tech Characterization Survi
First Floor- Southeast Wall of Reactor
BT T AR

Probe: N/A

Survey
Paint

194
195
196
197
198
199
200
201
202
203
204
206
207
208

Activity
{dpmy100 em?)
12
5
3
12
18

alRL.wwao0oaw

MDA
{dpm/100 em’)

17
17
17
17
17
17
17
17
17
17
17
17
17
17

Notes:

Sernal #: 13795
Seriat #: NA

Efficiency: 43.45%
moa: 17

(1) Place total counts directy from meter. Activity column will comsct for background
12) information for instrument and background taken diractly from the MDA spreadsheet

ous: %3&7

Date: s

[ 285
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)

MDA = 2.71(T, + 3.20(R/T, + RJ/T,)'?

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): First Floor- South Wall of Reactor

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gamma)
METER: £2221 METER: L2220

SERIAL # 50061 SERIAL #: 52823

PROBE #: 43-65 PROBE #: 44-9

SERIAL #: 63291 SERIAL # 11150

GUIDELINE VALUE:

Ts = Sample Time (min) =
Tb = Background Time (min) =

100 (dpm/100 cm?)

GUIDELINE VALUE:

Ts = Sampie Time (min) =
Tb = Background Time (min) =

5000 (dpm/100 cm?)

1
1

Background counts in Th = Background counts in Tb = 232
Date background was taken = 10/9/97 Date background was taken = 10/9/97
Time background was taken = 7:40 Time background was taken = 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate {cpm) = 232
e = Probe Efficiency = 18.00% e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 63 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 em?) = 2243)

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)

METER: LB 5100 W METER: LB 5100 W

SERIAL # 13795 SERIAL # 13795

PROBE # N/A PROBE # N/A

SERIAL # N/A . SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm? GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = - 0.7 Background counts in Tb = 18.3
Date background was taken = 10/9/97 Date background was taken = 10/9/97
Time background was taken = 12:14 Time background was taken = 12:14
Rb = Background rate (cpm) = 0.07 Rb = Background rate {cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiancy = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 em?) = MDA (dpm/100 cm?) = 17]

Individual Completing Form:

Date: /Q/Qq /q/]

F-111

Date: % 7/73
7



Direct Alpha Data Sheet

Survey Type

Project Tule: Georgia Tech Charactenzation Survey

Survey Unit {Location): First Floor- South Wail of Reactor

Date: 101997

Instrument

Model: L2221t Senal# 50061

Prove: 4365 Senal # 53291

Uncertainty
Gross Gross {95% Confidence
Survey  Total Counts Per Activity Lavel)

Pont  Couats  Mnute  (dpmv100¢m?)  (dpms100 cm?)
206 0 0 a4 39
209 2 2 -26 46
210 4 4 9 52
212 2 2 -26 46
213 0 0 44 38
214 3 3 -18 49
215 2 2 -26 46
216 4 4 -9 52
217 8 8 26 62
218 4 4 9 52
219 0 0 -4 39
220 1 1 35 42
221 2 2 -26 46

Notes.

MDA

(11 Place total counts irectly from meter Actvity

column will zarrect for Sackgreune

12} Information for nstrument and dackground taken girectly fram the MDA soreacsneet

Eficency. 18.00%
MOA:

(dpnv100 cm?)

116
116
116
116
116
16
116
16
118
116
116
116
116

77

/o?/éz 947

ing Form:
7
Raviewed By: _M

oun ////5;/7&‘

F-112
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Calculation Sheet

F-113

1 for girect alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
S for exposure data at 1 cm

6 for exposure data at 1 meter

2172
(E{Xavg = Xi)*)

(ng - 1)

R
SURVEY TYPE: 1 input one of the following
Survey Unit First Floor- South Wall of Reactor
Date 10/9/97
Meter L2221
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)
Average Measurement Level
This sheet uses the following equation to determine the Average Xavg = 1/Ng- T(x)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Where
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X = systematic and random measurements at point (i)
(i varies from 1 to ng)
Z(x) = -290
~ ng = 13
Xavg = -22
Maximum value in popuiation = 26 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =
Deviation. (NUREG/CR-5849)
Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)
Xavg = - -22
ng= 13
E(Xayg - X)) = 4512
s = 19



Calculation Sheet

Survey Unit: First Floor- South Wall of Reactor
Survey Type: 1

This sheet uses the following equation to determine the 9 Be = Xavg + tiagr [S(Ng)"]
Confidence Level. (NUREG/CR-5849)

Where
M. = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

b0t = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
Ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -22
tiwat= 1.782 *Note: for values of t,,,  not on the table, the nearest greater value is used
Sy = 19
ng = 13
Be = -12

2

Individual Completing Fprm: é’ ) %1/‘7” Date: /&‘{J’Zé 2

et / F 4
Reviewed by: % /0’&(/}14.67 Date: __ /// ¥/ Eg{
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Direct Beta-Gamma Data Sheet

Sureay Y08
Pegect Titie

Survey Unit ‘Lacationy

Jate:

instrument
Model. 1.2220

2

Georgra Tech Charactenzaton Survey
28l _Qor south WWall of ~eactor L

First Clgor- South Warl of Reactor

109097

Prope: 44-9

Survey
Point

206
202
210
212
213
214
215
216
217
218
219
220
221

Gross
Total

Counts

333
147
260
132
368
3502
284
4132
4492
178
348
220
432

Gross
Counts Par

Minute

333
147
260
132
368
3502
284
4132
4492
178
348
220
432

Senal &
Senal #

Activity

(dpmv100 cm®)

3079
-2591
854
-3048
4146
99680
1585
118884
129858
-1646
3536
-366
6097

individual Completing Form:

Reviewed By:

52823
31150

Uncertainty
185% Confidence
Level}

{dprV100 cm?)

1420
1163
1328
1140
1463
3651
1357
3947
4108
1210
1439
1270
1540

Notes”

(1) Place total counts directly fram meter. Acuwity ciumn will Correct ‘e JCKGIOLRG
12) Infarmatan for instrument and Dackground taken Jirectly from ihe MDA spreacsneet

Efficiency: 21.87%
MDA 2243

MDA
(dpmv100 cm?)

2243
2243
2243
2243
2243
2243
2243
2243
2243
2243
2243
2243
2243

A~

/‘1/7;20%67

F-115

Date:

Date:

27
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Calculation Sheet

Input one of the following

SURVEY TYPE: 2
Survey Unit First Floor- South Wall of Reactor
Date 10/9/97
Meter L2220
Serial # 52823
Probe 449
Serial # 11150
MDA 2243
Survey Type Direct Beta/Gamma
Guideline Vaiue 5000 {dpm/100 cm2)

Average Measurement Level

Where

This sheet uses the following equation to determine the Average

Measurement Level for each instrument per survey unit. (NURE G/CR-5849)

Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng)

z(x) = 360068
ng = 13
Xavg = 27698
Maximum value in population = 129858 (dpm/100 cm2)

Standard Deviation

Where

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

s, = standard deviation
Xavg = calculated mean for a survey unit
ny = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)

Xavg = 27698

Ng = 13

SXevg - X)) = 31058045404
= 50874

F-116

1 for direct aipha

2 for direct betargamma

3 for remavabte aipha

4 for removable betasgamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/Ng+ £(x;)

§ =

2 172
(E(Xavg = Xi)°)

(ns -1 )112



Calculation Sheet

Survey Unit: First Floor- South Wall of Reactor
Survey Type: 2

This sheet uses the following equation to determine the 9 e = Xavg + tiagr [S4/(N)"]
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xayg = Calculated mean for a survey unit

ty.o.0r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xayg @Nd S,

Xavg = 27698
tiegt= 1.782 *Note: for values of t;., o ot on the table, the nearest greater value is used
S, = 50874
ng = 13
B, = 52842

Individual Completing Form: /4/&/ m Date: (// ‘7‘{ 78
"4 [ 4 v

[4

Reviewed by: _M /& 7;«”«7 Date: __//1#/54

14
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Removable Alpha Data Sheet

Survey Type. 3 Notes:

Project Title: Georgia Tech Charactenzation Survey (1} Place total counts directly from meter Activity column will correct ‘or dacxkgroung
Survey Unit (Location): First Floor- South Wall of Reactor {2) Information for instrument and dackgrouna taken cireclly from the MDA spreagsreet
Date 10/9/97
instrument
Model LB 5100 W Senal #: 13795 Efficiency: 28.35%
Probe: NIA Senal # N.A MDA 13
Survey Activity MDA

Pont  (dpm/100 cm®) (dpmr100 em?)

206 0 13

208 o 13

210 3 13

212 7 13

213 [+] 13

214 3 13

215 0 13

216 0 13

217 3 13

218 0 13

219 0 13

220 0 13

221 7 13

o =y,

Reviewed By: ” f /M‘/q Date: {I/ / ‘7'71(

F-118



Removable Beta-Gamma Data Sheet

Survey Type. 4 Notes:
Project Tile: Georgia Tech Charactenzation Survey (1) Place total counts directly from meter Activity zalume will correct for 2ackgrours
Survey Unil (Location): Frst Fioor- South Wall of Reactor 2) informanon for instrument and background taken arectly from the MCA soreacsheet
Zasirioor south Wallof eactor
Date 10/9/97
‘nstrument
Model: LB 5100 W Senal # 13795 Efficiency: 43.45%
Prote N/A Seral#: N/A MDA: 17
Survey Activity MDA

Pont  (dpm/100 cm®) (dpmr100 em?)

206 3 17
209 21 17
210 26 17
212 21 17
213 26 17
214 537 17
215 5 17
216 5 17
217 40 17
218 14 17
219 0 17
220 7 17
22 14 . 17

wovssicsmsmaram /LA /4%4/?7

Raviewed By: » W Date: il// ¢,/ f(
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First Floor- Southwest Wall of Reactor

Elevation View
Not Drawn To Scale
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O Survey Location : ) )
Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:

Enter all time in minutes
Enter all dates as m/d/y
Enter efficiency in decimal form (i.e., 28.3% = 0.283)

Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #:

PROBE #:

SERIAL #:
GUIDELINE VALUE:

Ts = Sample Time (min) =
Tb = Background Time (min) =

MDA =

Georgia Tech Characterization Survey

First Floor- Southwast Wall of Reactor

1 (direct alpha)
12221
50062
AC-3
408951

100 (dpm/100 cm?)

-]

Background counts in Tb = 5
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 5
e = Probe Efficiency = 7.70%
a = Probe Area (cm) = 59

MDA (dpm/100 cm?) =

SURVEY TYPE: 3 (removable alpha)

METER: LB 5100 W

SERIAL #: 13795

PROBE # N/A

SERIAL # N/A

GUIDELINE VALUE: 20 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/8/9
Time background was taken = 12:14
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100

MDA (dpm/100 ecm?) =

Individual Completing Form:

SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

SURVEY TYPE:
METER:
SERIAL #:
PROBE #
SERIAL #
GUIDELINE VALUE:

2.71T, + 3.29(Ry/T,, + RY/T,)'?
e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

4 for removable beta/gamma

2 (direct beta/gamma)
12220
52823
44-9
11150
5000 (dpm/100 cm?)

-

Ts = Sample Time (min) =
Tb = Background Time (min) =

|

Background counts in Tb = 232
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 232
e = Probe Efficiency = 21.87%
a = Probe Area {cm) = 18

MDA (dpm/100 cm?) = 2243

L

4 (removable beta/gammay)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)

Ts = Sample Time (min) =
Tb = Background Time (min) = 10

Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 12:14

Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) = 17|

Date: /0742?/9’7

Reviewed By: d

plade > w

Date:

F-121



Direct Alpha Data Sheet

Survey Type: 1 Notes:
Project Tite: Geargia Tech Characterization Survey (1) Place totat counts directly from metar. Activity column wail correct for background
Survey Unit (Location): First Floor- Southwest Wall of Reactar {2) Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/9/97
Instrument
Model: 12221 Seriai ¥ 50062 Efficiency: 7.70%
Probe: AC.3 Serial ¥ 408951 MDA: 289
Uncertainty
Gross Gross {95% Confidence
Survey Total Counts Per Activity Levsi) MDA
Point  Counts  Minte  {dpnv100cm’} (dpnvioOem’) (dpmvico em’)

222 2 2 48 114 289

223 8 8 68 156 289

224 0 0 -110 9% 209

225 0 0 -110 96 289

228 2 2 68 114 289

227 1 1 L] 108 289

228 1 1 -88 108 289

229 2 2 68 114 289

230 1 1 -88 108 289

231 4 4 22 129 288

232 3 3 44 122 289

233 0 i} -110 96 289

24 4 4 -22 129 289

238 8 a 6 158 269

evocomoeearon e L2230/ 9 T
7 7 4
— - A
Reviewsd By: Oate: /’ rr 25




Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit First Floor- Southwest Wall of Reactor
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 1/ Z(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
E(x) = -748
ng= 14
Xavg = -563
Maximum value in population = 66 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =
Deviation. (NUREG/CR-5849)
Where

s, = standard deviation
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n)

Xavg = . -53

n = 14

£(Xevg - %) = 44254
8= 58

F-123

2172
(z(xavq = xi) )

(ng- 1)



Calculation Sheet

Survey Unit: First Floor- Southwest Wall of Reactor
Survey Type: 1

This sheet uses the following equation to determine the 9 e = Xavg * tio g [S:/(Ns)"]
Confidence Level. (NUREG/CR-5849)

Where
H. = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
Y= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xayg @Nd s,

Xavg = -53
tiaar= 1.771 “Note: for values of t,., o not on the table, the nearest greater value is used

Sy = 58

n, = 14

e = -25

Individual Completing Form: /@/&’ /Z)/?/ Date: 407 107 Z( ?7
Reviewed by: e Date:__T 25
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Direct Beta-Gamma Data Sheet

Georgia Tech Charactenzation Survey
——=2_00F southwest Wail of Reactor

First Floor- Southwast Wail of Reactor

Survey Type: 2

Project Title:

Survey Unit (Location):

Date: 10/9/97

Instrument

Model: L2220

Probe: 44-9

Gross Gross
Survey Total Counts Per

Point  Counts  Minute
222 27 227
23 92 92
224 184 184
225 152 152
2268 155 155
227 98 95
228 158 158
228 144 144
230 195 195
231 118 118
232 168 186
233 208 208
234 72 72
235 100 100

F-125

Notes:
(1) Placa total counts directly from meter Activity column wll corract for background
(2) Information for instrument and background taken directly from the MOA spreadshest

Serial #: 52823 Effizency: 21.87%
Serial#: 11150 MDA: 2243
Uncertainty
{95% Confidence
Activity Level) MDA
(dpm/100 cm’)  (dpnv100 em?)  (dpmy100 em?)
-152 1260 2243
-4288 1075 2243
-1463 1219 2243
-2439 1N 2243
-2347 1175 2243
4148 1082 2243
2317 177 2243
-2683 1159 2243
-1128 1235 2243
-3475 1118 2243
-2012 1192 2243
732 1253 2243
-4877 1042 2243
-4024 1089 2243

w /2[29/97

Oate: ?;'/ /9 yl




Calculation Sheet

SURVEY TYPE:
Survey Unit
Date
Meter
Serial #
Probe
Serial #
MDA
Survey Type
Guideline Value

2

First Floor- Southwest Wall of Reactor

Input one of the following

10/9/97 :

L2220
52823
44-9

11150

2243

Direct Beta/Gamma

5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg =

calculated mean for a survey unit

ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to n,)

Sx) = -36063
n, = 14
Xovg = -2576

Maximum value in population =

Standard Deviation

This sheet uses the following equation to determine the Standard S«

-152 (dpm/100 cm2)

Deviation. (NUREG/CR-5849)

Where

s, = standard deviation

Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to n,)

Xavg * -2576

n, = 14

E(Xuvg - X)) = 26606691
s = 1431

F-126

1 for direct alpha

2 for direct beta’/gamma

3 for removabie alpha

4 for removable beta/gamma
§ for exposure daia at1em

& for exposure data at 1 meter

Xayg = 1/04. 2(x)

212
(E(Xavg = Xi)*)

(ng- 12



Calculation Sheet

Survey Unit: First Floor- Southwest Wall of Reactor
Survey Type: 2

This sheet uses the following equation to determine the 9 Ba = Xavg * tioar [Se/(Ng)"]
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ti..sr= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -2576
tiear= 1.771  *Note: for values of t, , o not on the table, the nearest greater value is used
S, = 1431
ng = 14
Be = -1899

Individual Completing Form: /dﬁ" ﬁﬁ/‘ Date: Q 9 97

Reviewed by:

F-127



Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Characterization Survey (1) Ptace total counts girectly from meter. Activity column will correct for nackground
Survey Unit (Location ) £irat Floor- Southwest Wall of Resctor (2) Information for instrument ang background taken directty from the MDA spreadsheet
Oate: 10/8/97
Instrument
Model: LB 5100 W. Serial #: 13795 Efficiency: 28.35%
Probe: NJA Serial #: N/A MOA: 13
Survey Activity MDA

Point  {dpm/100 cm?}  (dpmy100 cm?)

222 0 13

223 0 13

224 3 13

225 0 13

226 0 13

227 0 13

228 0 13

229 0 13

230 0 13

231 1] 13

232 0 13

233 0 13

234 0 13

2385 0 13

4

g

o md& %/7” e L2297
ﬂ “Z7 ST ey

Reviewed By: - Date:
i =
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity calumn will correct for background
gurvey Unit {Location): ng; ngloor- Southwest Wail of Reactor {2) information for instrument and background taken directly from the MDA spreadsneet
ate: 10/9/97
Instrument
Model: LB 5100 W Serial #: 13795 Efficency: 43.45%
Probe: N/A Sefial #: N/IA MDA: 17
Survey Activity MDA

Point  {dpmy100 cm?) (dpnv100 em?)

222 0 17

223 0 17

224 10 17

225 14 17

226 1 17

227 5 17

228 a 17

229 10 17

230 5 17

21 1 17

232 5 17

233 1 17

234 1 17

235 3 17

(ndividual C 9 F

c—cba—_‘—‘ o2

F-129

o [ 2/IP/9T
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vate: - <2 ‘75}/
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First Floor- East Wall of Reactor

Elevation View
Not Drawn To Scale

Pipe

239

O Survey Location

-+ Survey Locations
*  Behind Figure
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/d/y

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

Georgia Tech Characterization Survey

MDA = 271/, + 3.29(Ry/T, + Ry/T,)'?

First Floor- East Wall of Reactor

1 (direct alpha)

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE:

METER: 12221
SERIAL #: 50062
PROBE #: AC-3
SERIAL #: 408951

GUIDELINE VALUE:

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL #: 13795 SERIAL #:
PROBE # N/A PROBE #
SERIAL #: . N/A SERIAL #:
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/9/97

Time background was taken = 8:00

Rb = Background rate (cpm) = 0.07

@ = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

SURVEY TYPE:

METER:

SERIAL #
PROBE #
SERIAL #

GUIDELINE VALUE:

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct aipha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

2 (direct beta/gamma)
L2220
52823
44-9
11150
5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 232
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 232
e = Probe Efficiency = 21.87%

a = Probe Area (cm) = 15

2243 I

MDA (dpm/100 cm?) =

4 (removable beta/gamma)
LB S100 W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97

Time background was taken = 8:00
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

— 17

MDA (dpm/100 cm?) =

Date: //5/?9

~
\ %

4/'4:—___—— —

Date: // 7?/

F-131



Direct Alpha Data Sheet

Survey Type: 1 Notes:
Project Title: Georgia Tech Characterization Survey {1) Piace total counts directly from meter. Activity column wll correct for background
Survey Unit (Location): First Floor- East Wall of Reactor (2) Inf jon for and backg: taken directly from the MOA spreadshest

Oate: 1079797
Instrument
Model: L2221 Serial % 50062 Efficisncy: 7.70%
Probe: AC-3 Serial # 408951 MOA: 289
Uncertainty
Gross Gross (85% Confidence
Survey Total Counts Per Activity Level) MDA
Point Counts  Minule  (dpmvi0Oem’)  (dpv100em?) (dpmy100 em)
238 2 2 68 114 289
237 a 8 [} 156 289
238 0 0 -110 96 289
239 0 [} <110 ] 289

F-132



Calculation Sheet

SURVEY TYPE: 1 Input ane of the following
Survey Unit First Floor- East Wall of Reactor
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = ¥ng. £(x)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
Ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
o(xy) = -220
n= 4
Xevg ® -85
Maximum value in population = 86 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =
Deviation. (NUREG/CR-5849)
Where

sy = standard deviation
Xavg = calculated mean for a survey unit )
n, = number of measurements within a'survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg ® -55

n,= 4

(Xavg - Xi)* = 20812
= 83

F-133

2112
(E(Xavg - Xi)%

(ng - 1)"?



Calculation Sheet

Survey Unit: First Floor- East Wall of Reactor
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xevg * Lo [S(Ng)")
Confidence Level. (NUREG/CR-5849)

Where
ke = value compared to guideline value to determine 95% Confidence Level

Xayg = Calculated mean for a survey unit
t1 ot = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG- 5849)
= standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xayg = -55
Y= 2.353 *Note: for values of t, , & Nt on the table, the nearest greater value is used
S = 83
n, = 4
e = 43

Individual Completing Form: 9%:/ /4 // Date: 7/&5 éé

Reviewed by: cyi e . Date: ez /ZZ

T
-~
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Direct Beta-Gamma Data Sheet

Survey Type: 2 Notes:
Project Title: Georgia Tach Characterization Surve: (1) Place total counts directly from maeter. Activity column wll correct for background
Survey Unit (Location):  First Floor- East Wall of Reactor (2) Information for instrument and background taken directly from the MOA spreadsneet
Date: 10/9/97
tnstrument
Modei: L2220 Serial #: 52823 Efficiency: 21.87%
Proba: 44-9 Serial ¥ 11150 MDA: 2243
Uncertainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Levei) MDA
Poitt Counts Minuts  (dpm100cm’) {dpmyi00cm®) (dpmyi100 cm)
238 227 227 152 1280 2243
237 92 92 -4268 1075 24
238 184 184 -1483 1219 2243
239 152 152 -2439 171 2243




Calculation Sheet

SURVEY TYPE: 2 ‘ Input one of the following
Survey Unit First Floor- East Wall of Reactor
Date 10/9/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2243
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable aipha

4 for removable beta/gamma
S for exposure data at 1 em

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average ) Xavg = 10 Z(x))

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xgvg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

2(x) = -8322
ng= 4
Xavg = -2081
Maximum value in popufation = -152 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
sx = standard deviation
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg ® -2081

n, = 4

E(Xevg - X = 9014098
= 1733

F-136
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Calculation Sheet

Survey Unit: First Floor- East Wall of Reactor
Survey Type: 2

This sheet uses the following equation to determine the 9 e = Xavg * tiaar [S</(Ng)"]
Confidence Level. (NUREG/CR-5849)

Where

He = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit

ti...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -2081
tcar= 2.353 Note: for values of t, , & not on the table, the nearest greater value is used
8y = 1733
n, = 4
He = 42

Individual Completing Form: /é/t:.a %W Date: ;{2 gé

Reviewed by: Date: 7.
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Removable Alpha Data Sheet

Surey Tyre
Project Tile:

Survey Unit (Location;:

3

Georgia Tech Characierization Survey

S5t Floor- East Wail of Reactor

Date: 1019197
Instrument
Mocel: LB 5100 W Senal # 137!
Probe: N/A Senal #: N/A
Survey Achwity MDA
Pt idomi100 em’)  (dpmy100 em’)
236 [¢] 13
237 0 13
238 0 13
239 0 13
Individual Completing Form:
Reviewed By:

95

F-138

Notes:

i1) Place total counts directly from meter Acuvity cotuma will zorrect ‘o” sackgreure
+2) Information for nstrument and backgrouna taken crrectly from tne MDA soreagsreet

Efficiency: 28.35%
MDA 13

Date: ___{ /3,/98

Date: {// %/




Removable Beta-Gamma Data Sheet

(1) Place total counts directly from meter  Actwity caiumn will sorrect for sackgrouna

: 2y Information for nstrument ang backgrounc taken directly from tne MDA spreacsneet

Efficiency 43.45%
MDA. 17

Survey Tyne 4 Notes
Pegject Tlle Georgia Tech Charactenzation Survey
Survey Unit tLocation) Firsi Floor- East Wai of Reaclor
Date 10:9/97
Instrument
Mogel L8 5100 W Senai # 13785
Probe: N/A Seral# N/A
Survey Activity MDA

Pont  (dpm/100 ¢m’)  (dpmy100 em?)

236 1 17
237 0 17
238 0 17
239 5 17
Individuatl Completing Form:

Reviewed By:

- Oate: //7/6\5 .

. m7 Date: __/#@LE_L
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

PROJECT TITLE: Georgia Tech Characterization Survey

SURVEY UNIT (Location): First Floor- Biomedical Irradiation Facility

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE:
METER: L2221 METER:
SERIAL #: 50062 SERIAL #
PROSE #: AC-3 PROBE #
SERIAL # 408951 SERIAL #

GUIDELINE VALUE:

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
@ = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

100 (dpm/100 cm?)

1

1

5
10/9/87
7:30

5
7.70%
59

SURVEY TYPE: 3 (removable aipha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL # 13795 SERIAL #:
PROBE #: N/A PROBE #
SERIAL # N/A SERIAL #
GUIDELINE VALUE: 20 (dpm/100 cm’) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/9/97

Time background was taken = 14:36

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

MDA = 2.71/T, + 3.29(R,/T, + RyT.)"?

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

4 for removable beta/gamma

GUIDELINE VALUE:

2 (direct beta/gamma)
12220
52823
44-9
11150
5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 232
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate {cpm) = 232
e = Probe Efficiency = 21.87%

a = Probe Area (cm) = 15

2243|

MDA (dpm/100 cm?) =

4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10

Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 14:36
Rb = Background rate (cpm) = 2
@ = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

1

oun 12/ 30/57

gg

Date: /’/ 17,7 7/
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Direct Alpha Data Sheet

Sur.ey T,oe : Notes.
Qeoect Ttle Georgia Tech Charactenzalion Surve: «1; Pace total counts directly from meter Actvily salumn adl 22rect for sacxgrauna
Suréey Unit :Locauony F.rst Floor- Biomedical Irraciation Faciiity (2) Information for instrument ang dackgrounc taken cirectly -om tha MDA screacsneet
Date 10:9197
Instrument
Mogel: L2221 Senal#: 50062 Efficency’ 7 70%
Probe. AC-3 Senal# 408951 MOA 289
Uncentamty
Gross Gross {85% Confidence
Survey  Total Counts Per Activity Level) MDA

Pont Counts  Minute  (dpm/100em?)  (dpm100cm?)  idpmv100 em?)

240 3 3 -44 122 289

241 3 3 44 122 289

243 6 8 22 143 289

244 & 6 22 143 289

245 2 2 66 114 289

246 3 3 44 122 289

247 4 4 -22 129 289

248 2 2 56 114 289

250 2 2 66 114 289

251 4 4 -22 129 289

252 2 2 -66 114 289

253 1 1 -88 106 . 289

254 3 3 44 122 289

255 3 3 -44 122 289

256 0 4 -110 96 289

257 3 3 44 122 289

258 2 2 £6 114 289

259 S 5 o 136 289

260 4 4 =22 128 289

261 7 7 4 148 289

262 0 0 -110 96 289

263 0 0 -110 %6 289

264 1 1 -88 106 289

265 S S 0 136 289

266 1] 1] -110 296 289

267 0 0 -110 96 289

268 0 0 -110 96 289

269 1 1 -88 106 289

270 4 4 -22 129 289

272 1 1 -88 106 289

280 2 2 -66 14 289

281 3 3 -44 122 289

282 2 2 66 114 289

283 4 4 -22 129 28¢

284 3 3 <44 12 288

285 4 4 -22 129 289

286 4 4 -22 129 289

300 4 4 22 129 289

Date: /03/30/ 7

=7 Kol = Vs
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Calculation Sheet

SURVEY TYPE: 1

Input one of the following

Survey Unit First Floor- Biomedical Irradiation Facility
Date 10/9/97

Meter L2221

Serial # 50062

Probe AC-3

Serial # 408951

MDA 289

Survey Type Direct Alpha

Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the foilowing equation to determine the Average

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
x, = systematic and random measurements at point (i)
(i varies from 1 to ng)

Z(x) = -1826
ng= 38
Xavg = 48

Maximum vaiue in population =

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

Where

standard deviation
Xavg = Calculated mean for a survey unit

n, = number of measurements within a survey unit

x; = systematic and random measurements at point (i)
(i varies from 1 to ng)

Sx

Xavg = -48

ng= 38

E(Xavg = X)) = 60140
8. = 40

F-143

a4 (dpm/100 cm2)

1 for direct alpna

2 for direct beta/gamma

3 for removable alpha

4 for removable betaigamma
$ for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/0g+ Z(x))

2 172
(E(Xavg - X))

(ng - 1)'"?



Calculation Sheet

“ Survey Unit: First Floor- Biomedical Irradiation Facility
Survey Type: 1
This sheet uses the following equation to determine the 9 Bo = Xavg * oo [Si/(ng)"]
Confidence Level. (NUREG/CR-5849)
Where
i, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
t.qr= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
n, = number of measurements within a survey unit used to determine x,,, and s,
Xavg = -48
Yy af= 1.697 *Note: for values of t,_, 4 not on the table, the nearest greater value is used
S = 40
ng= 38

He = -37

Individual Completing Forrp: 4 Z “’ ,%7\, Date: /O?z_ﬁ){é 7
’ /' i /
Reviewed by: % 22 Date: __,//¢/%F
‘ /
A
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Direct Beta-Gamma Data Sheet

Soriey e
Sraact T lle

Survey umt :Locaticns

Jate

{nstrument
Mogel" L2220

Georzia “ech Charactenzation Survey

Prode 44-8

Survey
Point

240
241
243
244
245
246
247
248
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
272
280
281
282
283
284
285
286
300

Gross
Total
Counts

245
260
59
212
182
160
266
208
250
406
336
292
151
142
145
296
168
208
257
147
264
308
300
288
459
459
383
477
298
219
240
232
228
205
157
153
166
47

< ¢- Biomedical Irraciation €acility

Notes
- 11 @lace totat sounts Jrectly from meter ACuvity STiumn wiit Sarrect ‘of Tack jraune
12! Infermation for rstrument ang Sackground taxen cirectly from the A'DA soreacsneet

Senat®: 32823 Efficiency: 21 87%
Seral #: 11150 MDA, 2283
Uncertainty
Gross {95% Confidence
Counts Per Acuvity Lavel) MDA
Minute  (dpmy100cm’)  (dpav100cm?)  (dpev100 cm?)
245 396 1305 2243
260 854 1326 2243
59 -5274 1019 2243
212 610 1259 2243
182 -1524 1216 2243
160 <2195 1183 2243
266 1036 1333 2243
208 732 1253 2243
250 549 1312 2243
406 5304 1509 2243
06 3170 1424 2243
292 1829 1368 2243
151 -2469 1169 2243
142 -2743 11585 2243
145 -2652 1160 2243
206 1961 1373 2243
168 -1951 1195 2243
208 2732 1253 2243
257 762 1321 2243
147 -2591 1163 2243
264 9715 1331 2243
308 2317 1388 2243
300 2073 1378 2243
288 1707 1362 - 2243
459 6920 1571 2243
459 6920 1571 2243
383 4603 1482 2243
477 7468 1591 2243
298 2012 1375 2243
219 -3%6 1269 2243
240 244 1298 2243
232 0 1287 2243
228 -122 1281 2243 .
208 823 1249 2243
157 -2286 1178 2243
153 -2408 1172 2243
166 -2012 1192 2243
47 -5639 998 2243
9 [/ 7 a/25/57
1C g Form: A Date:
Reviewed By: Date: #{___/ 53
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Calculation Sheet

SURVEY TYPE: 2 Input one of the follawing 1 for direct alpha
Survey Unit First Floor- Biomedical Irradiation Facility 2 for direct betaigamma
Date 10/9/97 3 for removable aloha
Meter L2220 4 for removable beta/gamma
Serial # 52823 5 for exposure data at 1 cm
Probe 44-9 6 for exposure data at 1 meter
Serial # 11150
MDA 2243
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1N« £(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)

(x) = 12681
ng= 38
Xayg = 334
Maximum vaiue in population = 7468 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation

Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)

Xavg = 334

Ny = . 38

£ (Xgvg - X)* = 348494787
S = 3069

F-146

2 1/2
(z(xavg - xl) }

(ns -1 )”2



Calculation Sheet

Survey Unit: First Floor- Biomedical Irradiation Facility
Survey Type: 2

This sheet uses the following equation to determine the 9 Mo = Xavg * tiagr [S4(Ns)"]

Confidence Level. (NUREG/CR-5849)

Where
1, = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ty..0r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine X,q and s,

Xavg = 334
t1_¢‘df = 1.697 *Note: for values of t,., & not on the table, the nearest greater value is used
S = 3069
ng = 38
Be = 1179

Individual Completing Forp: Q)/tj //'/'}'/!/ Date: 3 q7
/b;"/ W Date: /{/64;/

Reviewed by:
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Removable Beta-Gamma Data Sheet

Survey Tyze 4 Notes

eargct T Py -
f srect T.ue Gegrgia Tech Charagclenzation Survey t; Place total counts Jirectty rom meter  Actwity columr anl Zorrect ‘o sackgraung
Survey Unit - Lacationy € rst F-oor- diomecical #rraciaton Faca - 2! information ‘or st ‘e 3 canen sracty from . A onreaon
bt T ty 2! info { MSIFUMent arc 5ackground taxen 2.r2cty ‘rom 'ne MDA screacsreet
irstrument
Moger LB S100W Senai # 13795 Efficency 43 45%
Probe: NIA Senal #  N/A MODA: 17

Survey Activity MDA

Point  (dpm/100 cm’) (dpm/100 cm?)

240 0 17
241 0 17
243 1 17
244 5 17
245 5 17
248 k] 17
247 5 17
248 3 17
250 10 17
251 3 17
252 3 17
253 7 17
254 7 17
255 S 17
256 1 17
257 10 17
258 7 17
259 1 17
260 0 17
261 3 17
262 1 17
263 0 17
264 1 17
265 3 17
266 3 1”7
267 [ 17
268 7 17
269 1 17
270 3 17
272 0 17
280 3 17
281 0 17
282 5 17
283 t 17
284 3 17
285 5 17
286 0 17
300 3 17

S e L2/ 30/577
Reviewsd By: ___ / //}W}? Date: /// / 5f/ 7 !
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes: .
Enter all time in minutes
Enter all dates as m/dfy

Enter efficiency in decimal form (i.e.. 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2829, etc.)

MDA = 27T, + 3.29(Ry/T, + R/T,)'?

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): First Floor- Biomedical Irradiation Facility, Ceiling

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gamma)
METER: L2221 METER: L2220

SERIAL # 50062 SERIAL #: 52823

PROBE #: AC-3 PROBE #: 44-9

SERIAL # 408951 SERIAL #: 11150

GUIDELINE VALUE:

Ts = Sample Time (min) =
Tb = Background Time (min) =

100 (dpm/100 cm?)

GUIDELINE VALUE:

1
1

Background counts in Th = 5

Date background was taken = 10/9/87

Time background was taken = 7:30

Rb = Background rate (cpm) = 5

e = Probe Efficiency = 7.70%

a = Probe Area (cm) = 59

MDA (dpm/100 cm?) = 289
SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB S100 W METER:
SERIAL # 13795 SERIAL #
PROBE # N/A PROBE #
SERIAL # N/A SERIAL #:
GUIDELINE VALUE: 20 (dpm/100 cmz) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/9/97

Time background was taken = 14:36

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individual Completing Form:
7

Reviewed By:

|

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1

Background counts in Tb = 232
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 232
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = 2243]
4 {removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sample Tima {min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 14:36
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

—_—1

/2 /50/77
Sy

Date: 7.

b for

F-151
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Direct Alpha Data Sheet

Survey Type 1 Notes'
Preject Title: Georgia Tech Charactenzation Surve: (1) Place total counts dirsctly from meter Actaty column will correct for dackground
Survey Unit (Location) Firsi Flaor- Biomedical irradiation Faalim Ceiling {2} Infe for and background taken directly from the MDA spreadsheet
Oats. 10/9/97 .
Instrument
Model: 12221 Serial #: 50062 Efficiency: 770%
Probe: AC-3 Senat #: 408951 MDA: 288
Uncartainty
Gross Gross (95% Confidence
Survey Total Caunts Per Actvity Level) MDA
Point  Counts  Minste  (dpmV100cm') (dpmvi00cm’)  (dpmv10d cm)
242 1 1 -88 108 289
249 4 4 -22 129 288
n 2 2 66 t14 289
273 2 2 -88 114 289
274 1 1 -88 106 289
275 2 2 66 114 289
276 3 3 44 122 289
277 4 4 .22 129 289
278 2 2 -66 114 289
279 10 10 110 187 289
287 3 3 44 122 289

Y % e v o (2Z/70/ 7

Rodennaty_ A owe___ S TF
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Calculation Sheet

SURVEY TYPE: 1 input one of the following
Survey Unit First Floor- Biomedical Irradiation Facility, Ceiling
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408961
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
§ for exposure data at 1 cm

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 1/ng. 2(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xayg = calculated mean for'a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Z(x) = 462
n,= 1
Xavg = 42
Maximum value in population = 110 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

wn
»
]

Where
s, = standard deviation
Xayg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = 42

ng= 11

£(Xavg - X)) = 30448
= 55

F-153

2112
(E{Xavg = X))

(ng - 1"



Calculation Sheet

Survey Unit: First Floor- Biomedical Irradiation Facility, Ceiling
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xayg *+ o [Sd{ng)"?
Confidence Level. (NUREG/CR-5849)

Where

K. = value compared to guideline value to determine 95% Confidence Level
Xayg = calculated mean for a survey unit

ti..ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nnd S,

Xayg = -42
tiear= 1.812  “Note: for values of t,.,  not on the table, the nearest greater value is used
Sy = 55
ng= 1
Bo = -12

Individual Completing Form: A/T- Date: /@’7{ B0/ ¢7
_ 77 7 '
Reviewed by: g——s“'}’}(——

Sl
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Calculation Sheet

SURVEY TYPE: 2 Input one of the following 1 for direct alpha
Survey Unit First Floor- Biomedical Irradiation Facility, Ceiling 2 for direct betaygamma
Date 10/9/97 3 for removable alpha
Meter 12220 4 for removable beta/gamma
Serial # 52823 5 for exposure aata at 1 cm
Probe 44.8 6 for exposure data at 1 meter
Serial # 11150
MDA 2243
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1Ng+ T(x)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ng = number of measurements within a survey unit
X, = systematic and random measurements at point (i)
(i varies from 1 to ng)

B(x) = 12101
ng = 11
Xavg = 1100
Maximum value in population = 21917 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg = X))
Deviation, (NUREG/CR-5849) {ng- 1)'"?

Where
s, = standard deviation

Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xovg = 1100

ng= 1

£(Xavg - X)) = 515407011
S 3 7179
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Calculation Sheet

Survey Unit: First Floor- Biomedical Irradiation Facility, Ceiling

Survey Type: 2

This sheet uses the following equation to determine the 9
Confidence Level. (NUREG/CR-5849)

Where

He = xavg +t1-a.df [sxl(ns)1,2]

K, = value compared to guideline value to determine 95% Confidence Level

Xavg = calculated mean for a survey unit

ti...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)

Sy

standard deviation of measurements in a survey unit

ns = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = 1100
tywar = 1.812
S, = 7179
ng = 11
He = 5022

Individuatl Completing Form:

Reviewed by: M W

—=% 7
//

“Note: for values of t,., ¢ not on the table, the nearest greater value is used

Date: / % ?7

Date: _ ///S5, 4?_4?



Removable Alpha Data Sheet

Surcey T.ce 3 Notes
Proec: Tite Seorgia Tech Charactertzation Survey 4y Place 01l 20uLALS Jireclly from meter  Actvity coume ant 23e0BCt ‘Or Sacxgroune
Survey Unit iLacanian: Z 31 Fcor- BiGMea:cal racialion Fagiiy Jasin .2 Infermauon for :nstrument ang Dackgrounc taxen cirectly ‘rem ne MDA sgreacsneer
Cate *2.9.97
Instrument
Modei: LB 5100 W Seral & 13795 Efficency 28.35%
Prche: NIA Seral# N.A MDA 13
Survey Activity MDA

Pont  (dpm/100 cm’) (dpm100 em?}

242 ] 13

249 0 13

271 0 13

273 0 13

274 0 13

275 0 13

276 0 13

277 0 13

278 0 13

279 3 13

287 0 13

Reviewed By: /M Date:

' WM
/247 4
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:

Project Title: Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Actvily column wilt comredt for background
Survey Unit (Location): First Floor- Biomadicai Iragistion Faciity. Ceing {2} Information for instrument and background taken directly from the MDA spreacsheet
Date: 10/9r97
Instrument
Modet: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Serial #: N/A MDA: 17
Survey Activity MDA

Point  (dpm/100 em®) (dpm/100 em?)

242 1 17

249 1 17

271 0 17

273 1 17

274 0 17

275 0 17

276 26 17

277 7 17

278 3 17

279 5 17

287 12 17

Individual Completing Form: < A/\f Date: / 2 ZS 0/9 ;
z 22 e/ S S 4 . e
Reviewsd By: — Z e Date: . 2

I
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly
Enter efficiency in decimal form (i.e.. 28.3% = 0.283)

Enter probe area as 100 if not applicable (i.e., Ludium 2929, stc.)

MDA = 2.71/T, + 3.29(Ry/T, + Ry/T,) 2

PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): Stairs From First Floor to Ground Floor
SURVEY TYPE: 1 (direct alpha) SURVEY TYPE:
METER: L2220 METER:
SERIAL #: 50061 SERIAL #:
PROBE #: 43-65 PROBE #:
SERIAL #: 63291 SERIAL #:
GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 1

Background counts in Tb = 5

Date background was taken = 10/10/97

Time background was taken = 8:00

Rb = Background rate (cpm) = 5

e = Probe Efficiency = 18.00%

a = Probe Area (cm) = 63

MDA (dpm/100 cm?) =
SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL #: 13795 SERIAL #:
PROBE #: N/A PROBE #:
SERIAL #: N/A SERIAL #:
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/10/97

Time background was taken = 15:03

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA ({dpm/100 cm?) =

Individual Completing Form: ﬂaﬁﬁ‘ W

Reviewed By

W/rw“e
/

F-161

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

2 (direct beta’igamma)
L2220
52823
44-9
11150
5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 156
Date background was taken = 10/10/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 156
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpm/100 cm?) = - 1854]

4 (removable beta/gamma)

LB 5100 W

13795

N/A

N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/10/97
Time background was taken = 15:03
Rb = Background rate (cpm) = 2
@ = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) = 17]

oo 12|33 /‘?7

Date: Z 7 52 f‘ 2




Oirect Alpha Data Sheet

Surcey Type R Notes.
Beppect Tile Georgia Tech Charactenzation Survey (1) Place lotal counts airectly from meter Actvity Zoumn wul sorrect ‘or ZACKGroure
Survey Uit :Location) Starrs From First Floor to Ground Fioor 2) information far instrument ang dackgrounc taken airactly rom the MCA soreacsneet
Date 1010197
instrument
Moaer: L2220 Senal#: 50061 Efficency 18.00%
Probe: 43-65 Senal # 353291 MDA: 116
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level} MDA

Pont Counts  Minute  (dpm/100cm?) (dpmv100cm®)  (dpmy100 cm?)

763 3 3 -18 49 116

764 3 3 -18 49 116

765 0 4 <4 39 116

766 0 0 <4 39 116

767 2 2 -26 46 116

768 2 2 26 46 116

769 3 3 -18 49 116

/

e g w 23137

Revi By: / W Date: ////-fl/?y
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Stairs From First Floor to Ground Floor 2 for direct beta/gamma
Date 10/10/97 3 for removable alpna
Meter 12220 4 for removable beta/gamma
Serial # 50061 5 for exposure data at 1 cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 63291 '
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1N+ T(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng) ‘

i(x) = -194
ng = 7
Xavg = -28
Maximum vaiue in population = -18 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard Sy = (E(Xavg - X)5)2
Deviation. (NUREG/CR-5849) (ng - 1)"?
Where
s, = standard deviation
Xavg = Calculated mean for a survey unit

ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)

Xovg = -28

ng= . 7

£(Xavg - X 2 820
8, = 12

F-163



Calculation Sheet

Survey Unit: Stairs From First Floor to Ground Floor
Survey Type: 1

This sheet uses the following equation to determine the 9 He = Xavg * tyagr [Se/(ns)"]

Confidence Level. (NUREG/CR-5849)

Where

ke = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
t1...at= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)

s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd s,
Xavg = -28
taar= 1.943 Note: for values of t,., 4 not on the table, the nearest greater value is used
S, = 12 '
ng = 7
He = -19

Individual Completing Fgrm: ﬂ}K/ 7rr Date: (9\ 3‘ qT
—

Reviewed by: % Wo{a—/&; Date: %/)‘ _/é £
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Direct Beta-Gamma Data Sheet

Survey Type
Project Title.

Survey Unit (Location):

2

Georgia Tech Charactenzation Surve

Stairs From First Floor to Ground Floor

Date 10/10/97
Instrument
Modei: L2220
Probe: 44-9
Gross Gross
Survey  Totat Counts Per
Point Counts  Minute
763 418 418
764 224 224
785 380 380
768 234 234
787 140 140
768 192 192
769 192 192

Senal#: 52823
Serat#: 11150

Uncenainty
(95% Confidence
Activity Level)
(dpmv100em®)  (dpm/100 em?)  {dpmy100 cm’)
7926 1429
2073 1165
6828 1383
2378 1180
-488 1028
1097 1115
1097 1115

Notes:

MOA

1854
1854
1854
1854
1854
1854
1854

(1) Place total counts directly from mater Actvity column will corect for Dackground
{2) Information for instrument and background taken diractly from the MDA spreadsneet

Efficiency. 2187%
1854

MDA:

ing Form:
Revi By: & ;e%

-

F-165
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7
7

Date:

a/7/77
G 2
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Calculation Sheet

A SURVEY TYPE: 2 Input ane of the following 1 for direct alpha
Survey Unit Stairs From First Floor to Ground Floor 2 for direct beta/gamma
Date 10/10/97 3 for removable aipha
Meter L2220 4 for removable beta/gamma
Serial # 52823 § for exposure data at 1 ¢m
Probe 44-9 6 for exposure data at 1 meter
Serial # 11150
MDA 1854
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Leve!

This sheet uses the following equation to determine the Average Xavg = /0. £(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ny)
(x) = 20911
ng= 7
Xavg = 2987
AN Maximum value in population = 7926 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xayg - )3
Deviation. (NUREG/CR-5849) (- 1)"?

Where
$x = standard deviation
Xavg = calculated mean for a survey unit
ny = number of measurements within a survey unit
X, = systematic and random measurements at point 0]
(i varies from 1 to n,)

Xavg = 2987
n = : 7
E(Xavg - X ® 59573104
Sc= 3151
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Calculation Sheet

Survey Unit: Stairs From First Fioor to Ground Fioor
Survey Type: 2

This sheet uses the following equation to determine the 9 Ba = Xavg * tiaar [Sx/(Ng)")
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level
Xag = calculated mean for a survey unit
ti...or= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit

ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = 2987
tieat= 1.943 *Note: for values of t,., « not on the table, the nearest greater value is used
S, = 3151
ng = 7
He = 5301

Individual Completing Form: /4%/‘* / 7 Date: / 3/ 47
I/ |
Reviewed by: oD ;— " _ Date: /o &~
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Removable Alpha Data Sheet

Survey Typa: 3 Notes:
Project Tita: Georgia Tach Charactenzation Survey (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit {Location): Staws From Frst Floar 1o Ground Fioor (2) Information for nstrumaent and background taken directly from the MDA spreadsheet
Date: 10/10/97
Instrument
Model: LB 5100 W Serial #: 13795 Efficisncy: 28.35%
Probe: N/A Senal# N/A MDA: 13
Survey Activity MDA
Point  (dpm/100 em®) (dpm/100 cm?)
763 0 13
784 0 13
765 0 13
768 0 13
767 3 13
768 0 13
769 4] 13

o comp /41:. ,%.4/“7/' /@/5//¢7

S 7
7

F-168



®, ble Beta-G

Survey Type:
Project Title:
Survey Unit (Location):

Data Sheet

4

Georgia Tech Characterization Survey

Stairs From First Floor 1o Ground Floor

Date: 10/10/97
instrument )
Model: LB 5100 W Serial ¥ 13795 Efficiency: d43.45%
Probe: N/A Senal # N/A MOA: 17
Survey Activity MDA
Point  (dpmv100 em?) (dpm/100 em?)
763 1 17
764 1 17
765 14 17
768 5 17
787 [} 17
788 1 17
789 5 17

.y

Notes:

ing Forrn:
sy L

"

F-169

(1) Placa totat counts directly from meter Activity column will correct for background
{2} Information for instrumant and background taken directly from the MDA spraadsneet

o for ilupr

Date: ///// ?\—‘
VA4
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First Floor- Irradiation Tunnels

Elevation View
Not Drawn To Scale

Gamma Dose Rate 22 uRvhre

O Survey Location

- Survey Locations
* Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for MDA = 2.7U/T, + 3.29(R,/T, + RJT,)"?

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e.. 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e.. Ludlum 2929, etc.)

e (a/100)

Survey type (by number) refers to direct or
removabie alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma

SURVEY UNIT (Location): First Floor- Irradiation Tunnels

SURVEY TYPE: 1 (direct aipha) SURVEY TYPE: 2 (direct beta/gamma)

METER: L2221 METER: L2220

SERIAL #: 48408 SERIAL #: 52823

PROBE #: 43-65 PROBE #: 44-9

SERIAL #: 62385 SERIAL #: 11150

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1
Background counts in Tb = 5 Background counts in Tb = 230
Date background was taken = 10/14/97 Date background was taken = 10/14/97
Time background was taken = 7:45 Time background was taken = 7:45
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 230
e = Probe Efficiency = 18.00% e = Probe Efficiency = 21.87%
a = Probe Area (¢cm) = 59 a = Probe Area (cm) = 15

MDA (dpm/100 cm?) =

=

MDA (dpm/100 cm?) =

2234 I

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)
METER: LB 5100 W METER: LB 5100 W
SERIAL #: 13795 SERIAL #: 13795
PROBE #: N/A PROBE #: N/A
SERIAL # N/A SERIAL #: N/A

GUIDELINE VALUE: 20

Ts = Sample Time (min) =

(dpm/100 cm?)

1

GUIDELINE VALUE:

100 (dpm/100 cm?)

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 10:26 Time background was taken = 10:26
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17]

Individual Completing Form:

r~ /I

7 pom——
Reviewed By: M /% //W/{ﬂ/q

F-171

o 12|22

Date: // / f‘/? X




Direct Alpha Data Sheet

Surey Tioe
Rroect Ttle

Survey Umt :Lacaton

Secrgra Tech Charactenzation Survey

st Floor- itradiation Tunnels

Senat # 48409

Date 1514,97
instrument

Model: 12221

Prope 4365

Survey
Point

79
792
793
%4
795
796
797
798
798
800

Gross
Total

Counts

L= T P PN )

Senal # 62385

Uncertainty
Gross (95% Confidence
Counts Per Activity Level)

Notes
(1) Place total counts directly from meter Actwity column wii sorract ‘or Tacxgroeuna
12}information for instrument and background taken cirectly from e ADA soreacsheet
Efficency:  18.00%
MDA 123
MDA

Minute  (dpmv100cm’)  (dprv100cm®)  (dpmi100 em?)
Minte  (dpmv10Q cm’} 1 1dpm/100 cm

2 -28 49
g 47 41
Q 47 41
1 -38 45
0 -47 41
1 -38 45
1 -38 45
1 -38 45
1 -38 45
0 47 41

123
123
123
123
123
123
123
123
123
123

Wfawm@y

Individual Complating Focm /4 W

Reviewed By

F-172

Date:

j2|ax(47

Y15/2¢



S

Calculation Sheet

SURVEY TYPE: 1 Input ane of the following
Survey Unit First Floor- Irradiation Tunnels
Date 10/14/97
Meter L2221
Serial # 48409
Probe 43-65
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average
Measurement Level for each instrument per survey unit. (NUREG/CR-5848)

Where
Xavg = calculated mean for a survey unit
ng = number of measurements within a survey unit
X, = systematic and random measurements at point (i)
(i varies from 1 to ng)

I(x) = -406
ng= 10
Xavg = 41

Maximum value in population = -28 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

Where
s, = standard deviation

Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to ng)

Xavg = 41

ng= . 10

E(Xavg - X)7 2 358
S 3 6

F-173

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable bela/gamma
5 for exposure data at 1 cm

6 for exposure gata at 1 meter

Xavg = 1/ns' Z(X;)

(2]
o
i

2 172
(Z(xavg - xn) )

(ng - 1)



Calculation Sheet

Survey Unit; First Floor- Irradiation Tunnels
Survey Type: 1

This sheet uses the following equation to determine the 9 Ho = Xayg * b4 [84(ng)"2)
Confidence Level. (NUREG/CR-5849)

Where
u, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit

t1..at= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,q and s,

Xavg = -41
ty g = 1.833 “Note: for values of t,., o NGt on the table, the nearest greater value is used
S, = 6
ng = 10
B, = -37

e
Individual Completing Form: [V /"V’Y Date: Jo~ o‘la qq
y

{ 1
Reviewed by: M ﬂ Ma/q Date: /{/;{ﬁf
7
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Direct Beta-Gamma Data Sheet

Survey Type 2 Notes
2rgiect Ttie Georgia Tecn Charactenzation Survey
Survey Unititecationy Furst Floor- Iraciation Tunnels
Date 10:14.97
instrument
Model: 12220 Senal #: 52823
Probe. 44-9 Senal® 11150
Uncertainty
Gross Gross (95% Configence
Survey  Total Counts Per Activity Level) MDA
Pont  Counts  Minute  (dpm/100cm®  (dpmi100em’)  domr100 cm')
791 200 200 914 1239 2234
792 182 182 -1463 1213 2234
793 340 340 3353 1426 2234
794 377 377 4481 1472 2234
795 372 372 4329 1466 224
796 300 300 2134 1375 24
797 365 365 4115 1457 2234
798 27 27 1250 1337 2234
799 387 387 4786 1484 2234
800 656 656 12986 1778 2234

F-175

i1) P'ace tctal counts Crirectly fram meter  Achvity Solumn it Zorrec: ‘cr Tackgroune

+2; :nformaton for instrument and bacxground aken Zireclty ‘rom the MGA soreacsreet

R anGﬁ

Date:

1/05/58
77



Calculation Sheet

Input one of the following

SURVEY TYPE: 2
Survey Unit First Floor- Irradiation Tunnels
Date 10/14/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2234
Survey Type Direct Beta/Gamma
Guideline Value §000 {dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where

Xavg = Calculated mean for a survey unit

ng = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to ng)

(x) = 35057
ng = 10
Xavg = 3506

Maximum value in population =

12986 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard Sy

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation

Xavg = Calculated mean for a survey unit

ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)

(i varies from 1 to ny)

Xavg 2 3506
Ny = 10
E(Xag - X)) 2 144730325
S = 4010

F-176

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
5 for exposure data at 1 ¢m

€ for exposure data at 1 meter

Xavg = 1/Ng« £(x;)

2 172
(EXavg - X))

(ns-1)'"?



Calculation Sheet

Survey Unit: First Floor- Irradiation Tunnels
Survey Type: 2

This sheet uses the following equation to determine the 9 Be = Xavg * tiaar [S/(ns)"2)
Confidence Level. (NUREG/CR-5849)

Where
H. = value compared to guideline value to determine 95% Confidence Level

Xavg = calculated mean for a survey unit

tiwar = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd s,

Xavg = 3506
tiaar= 1.833 “Note: for values of t,, ¢ ot on the table, the nearest greater value is used
$ = 4010
ng = 10
Be = 5830

Individual Completing Form: / \Jﬂjt:/ W DatJ.a\ ;; q/‘
Reviewed by: W /@u/m? Date: ¢ 4/?;49[
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Titte: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will comect for background
Survey Unit (Location): F-r31 Floot- kradation Tunnels {2) Information for instrument ang background taken directly from the MCA spreadsheet
Oate: 1010/97
Instrument
Model: LB 5100 W Seriat #: 13795 Efficiency: 28.35%
Probe: N/A Serial #: N/A MDA: 13
Survey Activity MDA

Point  (dpm/100 em?) (dpm/100 cm?)

791 0 13

792 0 13

793 [ 13

794 0 13

795 1] 13

796 a 13

797 3 13

798 0 13

799 0 13

800 3 13

Individuat C g Form:
7

I afenfiT

Date: e Y'/

Reviewed By:
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Survey {1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): First Floor- Irradiation Tunnels ) ion for and backg taken directly from the MDA spreadsneet
Oate: 10/10/97
Instrument
Model: LB 5100 W Sedal#: 13795 Efficency: 43.45%
Probe: NA Serial#. N/A MDA: 17
Survey Activity MDA

Point  (dpmy100 em?) (dpmv100 cm’)

791 5 17

792 56 17

793 16 7

704 3 17

795 19 17

796 21 17

797 141 17

798 5 17

799 3 17

800 3 17

el Date: /02,/022/?7

Individual Compileting Form:

ome: L /o Tl

Reviewed By:
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet usés the following equation to determine the MDA for MDA = 2.7UT, + 3.29(R,/T, + R,/T) 2

each instrument per survey unit (NUREG/CR-5849); e (a/100) -

Notes:
Enter all time in minutes Survey type (by number) refers to direct or
Enter all dates as m/d/y removable alpha or beta/gamma surveys. This
Enter efficiency in decimal form (i.e., 28.3% = 0.283) is used to tie the various sheets together:

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)
1 for direct alpha

2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma

SURVEY UNIT (Location): First Floor- irradiation Tunnels

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta‘/gamma)

METER: L2221 METER: L2220

SERIAL #: 48409 SERIAL #: 52823

PROBE #: 43-65 PROBE #: 44-9

SERIAL #: 62385 SERIAL #: 11150

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1
Background counts in Tb = 5 Background counts in Tb = 230
Date background was taken = 10/14/97 Date background was taken = 10/14/97
Time background was taken = 7.45 Time background was taken = 7:45
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 230
e = Probe Efficiency = 18.00% e = Probe Efficiency = 21.87%

= Probe Area (cm) = 59 a = Probe Area (¢cm) = 15

MDA (dpm/100 cm?) = m MDA (dpm/100 em?) = 2234]

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

PROBE #: N/A PROBE #: N/A

SERIAL #: N/A SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Th = 18.3
Date background was taken = 10/16/97 Date background was taken = 10/16/97
Time background was taken = 16:49 Time background was taken = 16:49
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%

100 a = Probe Area (cm) = 100

a = Probe Area (cm) =

L!

MDA (dpm/100 cm?) MDA (dpav100 cm?) =

Individual Completing Form: /Om/ /é/\%' Date: / a)\ (},} (V Q 7
@‘M Date: ‘,// [ é,/ ? r

Reviewed By
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit First Floor- Irradiation Tunnels
Date 10/14/97
Meter L2221
Serial # 48409
Probe 43-65
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xayg = Calcutated mean for a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i}
(i varies from 1 to ng)

2(x)) = 424
ng = 1
Xavg = -39
Maximum value in population = 28 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

Where

s, = standard deviation
Xavg = calculated mean for a survey unit
ns = number of measurements within'a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)

Xavg = -39

ng=_ 1

(Xavg - X)) = 5003
Sy = 22

F-183

1 for direct atoha

2 for direct beta/gamma

3 for removabie aipha

4 for removable beta/gamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/Ns+ £(x;)

- 2 112
Sy (Z(Xavg = %))

(ng- 1)'?



Calculation Sheet

Survey Unit: First Floor- Irradiation Tunnels
Survey Type: 1

This sheet uses the following equation to determine the 9 He = Xavg ¥ tiqar [s,l(ns)m]

Confidence Level. (NUREG/CR-5849)

Where
B, = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

t1-«af = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,y and s,

Xavg = -39 )
tyaaft= 1.812 “Note: far values of t,., o not On the table, the nearest greater value is used
Sy = 22
ng = 11
He = -27

Individual Completing Form: /4/” Datei@a&é 7
Reviewed by: W Date: _+//6/7. AV

[4
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Direct Beta-Gamma Data Sheet

Survey Type 2 Netes:
-srect Tre Georgra Tach Charactenzation Survey 1 1) Place total counts directly rom meter Actvity Column will Sarrect %or Tankgmung
Survey Unit-Lacaticn: E:r51 Floor- Imagiauon Tunnels «2) information for instrument ang backgrouna taken directly from the MOA soreacsree!
Date 19,14197
nstrument
Modet: L2220 Senal #: 52823 Efficiency. 2187%
Probe’ 44-9 Senal # 11150 MDA: 2234
Mo’
Uncertainty
Gross Gross {95% Confidence
Survey  Total Counts Per Activity Level) MDA

Pont  Counts  Minute  (dpm100em’)  (dpmyi00cm®)  (dpmyi100 cm?)

211 320 320 2743 1401 2234

801 348 348 3597 1436 2234

802 352 352 3719 1441 2234

803 340 340 3353 1426 2234

804 480 480 7621 1592 2234

805 390 390 4877 1488 2234

806 366 366 4146 1459 2234

807 356 356 3841 1446 2234

808 336 336 3231 1421 2234

809 570 5§70 10364 1690 2234

810 491 491 7956 1604 2234

C ing Form: Date: /OZAB/;
’ e A hd
revewsasy: AL LcaneA T Lozitrtes o 1/15/7E
¥
£ / / 7
N’
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Calculation Sheet

SURVEY TYPE: 2 . Input one of the following
Survey Unit First Fioor- Irradiation Tunnels
Date 10/14/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2234
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 1Ng+ 2(x)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)

I(x) = 55448
ng s 1"
Xavg = 5041
Maximum value in population = 10364 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
ny = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 o ny)

Xavg 2 5041

ng=_ 1"

EXavg - X)) = 60994943
S = 2470

F-186

2 12
(£{Xavg - Xi)%)

(ns . 1)1/2



Calculation Sheet

Survey Unit: First Floor- Irradiation Tunnels
Survey Type: 2

This sheet uses the following equation to determine the 9 B = Xavg * tiaer [Sd(ng)"]
Confidence Level. (NUREG/CR-5849)

Where
K, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
ti.at = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5848)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd s,

Xavg = 5041

t1.¢,df = 1.812 *Note: for values of t,., af Not on the table, the nearest greater value is used
S, = 2470

ng = 11

He = 6390

Individual Completing Form: a/t_\__, /‘7/ Date:

97
A’o\/ e ! '
Reviewed by: y % /ﬂokw/«z Date: /L5 &

F-187
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Removable Beta-Gamma Data Sheet

Survey Tyce:
Project Title:
Survey Unit (Location):

4

Notes:

Georgia Tech Charactenzation Survey

First Floor- Irradiation Tunneis

Date: 10/10/97

Instrument

Modei: LB 5100 W -Sernal #: 13795

Prodbe: N/A Serial#: N/A
Survey Activity MDA

Point  (dpmv100 cm®) (dpnv100 cm?)

ral
801
802
803
804
805
806
807
808
809
810

8/ e~

63
10

12

17
17
17
17
17
17
17
17
17
17
17

Individual Complating Fnrm:/

b poy—

(1) Place to!'al counts directly from meter. Activity column will correct for background
(2} Information for instrument and background taken girectly from the MDA spreagsheet

Efficiency: 43.45%
MDA: -

oo J2/22.J0 T

Raviewed By:

B I 7

F-189



061-4

- First Floor- Plug Storage Area

Elevation View
Not Drawn To Scale

S

901-905 - 906-912

S 6
950-986
987-995
. 1. 1
14 15
. o

996-1009

1043-1046

12

938944

4
8 9
1010-1038
13
945-949
17 ‘18
1047-1050

J

Survey Locations are Shown Within the Plug




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/d/y

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter prabe area as 100 if not applicable (i.e., Ludium 2929, etc.)

PROJECT TITLE:
SURVEY UNIT (Location):

e = Probe Efficiency =
a = Probe Area (cm) =

MDA (dpm/100 em?) =

Georgia Tech Characterization Survey
First Floor- Plug Storage Area

= 27UT, + 3.20(R/Ts + RJ/T.)'™?

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

4 for removable beta/gamma

- SURVEY TYPE: 3 (removable aipha)

METER: LB 5100 W

SERIAL #: 13795

PROBE #: NIA

SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/15/97 '
Time background was taken = 8:00
Rb = Background rate (cpm) = 0.07

28.35%
100

1

Individual Completing Form: /%‘ %/7/-

Reviewed By .7

SURVEY TYPE:
METER:
SERIAL #:
PROBE #
SERIAL #
GUIDELINE VALUE:

4 A~{ /

F-191

4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 {dpm/100 cm?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =

Date background was taken = 10/15/97
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

|

I

l

MDA (dpm/100 cm?) =

I

Date: / / 5/? 9)
Date: {//5/"/




Removable Alpha Data Sheet

Survey Type: 3 Notes:

Proect Title: Georgia Tech Characterization Survey (1) Place total counts direclly from meter. Activity column will comrect for background

Survey Unit (Location): First Floof- Plug Storage Area (2) Information for instrument and background taken directly from the MDA spreadsheet

Date: 10/15/97

Instrument

Model: LB 5100 W Senal #: 13795 Efficiency: 28.35%

Probe: N/IA Serial #: N/A MDA: 13

NT= No smears taken due to high dose levels
Note: All survey points not taken (NT) were assigned
Survey Activity MDA to equipment in storage plugs for idenitfication purposes.
Point  (dpm/100 cm®) {dpm/100 cm?)
901 0 13 980 NT 13
902 0 13 981 NT 13
903 0 13 982 NT 13
904 0 13 . 983 NT 13
905 [ 13 984 NT 13
906 3 13 985 NT 13
907 17 13 986 NT 13
908 412 13 987 0 13
909 10 13 988 81 13
910 42 13 989 NT 13
911 113 13 990 NT 13
912 1707 13 991 NT 13
913 3 13 992 NT 13
914 3 13 993 0 13
915 14 13 994 3 3
916 3 13 995 Q 13
917 7 13 996 3 13
918 7 13 997 NT 13
919 17 13 998 NT 13
920 0 13 999 NT 13
921 264 13 : 1000 NT 13
922 10 13 1001 NT 13
923 102 13 1002 NT 13
924 21 13 1003 NT 13
925 3 13 1004 NT 13
926 0 13 1005 NT 13
927 0 13 1006 NT 13
928 39 13 1007 3 13
929 3 13 1008 0 13
930 Q 13 1009 3 13
931 7 13 1010 0 13
932 7 13 1011 NT 13
933 0 13 1012 130 13
934 17 13 1013 NT 13
935 3 13 1014 NT 13
936 3 13 1015 NT 13
937 7 13 1016 7 13
938 3 13 1017 7 13
939 3 13 1018 0 13
940 7 13 1019 7 13
941 0 13 1020 NT 13
942 [ 13 1021 NT 13
943 3 13 1022 NT 13
944 0 13 1022 NT 13
945 ] 13 1024 NT 13
946 0 13 1025 NT 13
947 3 13 1026 NT 13
948 o] 13 1027 NT 13
949 0 13 1028 NT 13
950 NT 13 1028 NT 13
951 NT 13 1030 3 13
952 NT 13 1031 Q 13
953 NT 13 1032 3 13
954  NT 13 1033 7 13
955 NT 13 1034 10 13
956 NT 13 1035 0 13
957 NT 13 1036 0 13
958 NT 13 1037 0 13
959 NT 13 1038 - 10 13
960 NT 13 1039 [ 13
961 NT 13 1040 0 13
962 NT 13 1041 [ 13
963 NT 13 1042 0 13
964 NT 13 . 1043 ¢ 13
965 NT 13 . 1044 Q 13
966 NT 13 1045 0 13
967 NT 13 1046 7 13
968 NT 13 1047 o 13
969 NT 13 1048 0 13
970 NT 13 1048 7 13
7 NT 13 T 1080 10 13
972 NT 13 1051 [/} 13
973 NT 13 1052 0 13
974 NT 13 1053 0 13
975 NT 13 . 1054 0 13
976 NT 13
977 NT 13
978 NT 13
979 NT 13
Indivi C ing Form: Date:

Reviewed By: ?: A}.,-{; r]J/\N\. Oate: \Jl‘u%

F-192



Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title: Geomia Tech Charactenization Survey (1) Piace tolal counts directly from meter. Activity column will correct for background
Survey Unit (Location): First Floor- Plug Storage Area (2)Ir ion for instrument and background taken directly from the MDA spreadsheet
Oate: 10/15/97
Instrument
Modet: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Serial #:  N/A MDA: 17
NT= No smears taken due to high dose levels
Note: All survey points not taken (NT) were assigned
to equipment in storage plugs for idenitfication purposes.
Survey Activity MDA 977 NT 17
Point  (dpm/100 cm?) (dpm/100 cm?) 978 NT 17
979 NT 17
901 42 17 980 NT 17
902 1 17 981 NT 17
803 3 17 982 NT 17
904 1 17 . 983 NT 17
905 72 17 984 NT 17
906 28 17 985 NT 17
907 389 17 986 NT 17
908 10840 17 987 40 17
909 389 17 988 1678 17
910 654 17 989 NT 17
911 2134 17 990 NT 17
912 87610 17 991 NT 17
913 187 17 992 NT 17
914 104 17 993 35 17
915 63 17 994 14 17
916 42 17 995 14 17
917 145 17 996 S8 17
918 44 17 997 NT 17
919 90 17 998 NT 17
920 67 17 899 NT 17
921 8690 17 ' 1000 NT 17
922 350 17 1001 NT 17
923 3280 7 . 1002 NT 17
924 5§55 17 1003 NT 17
925 281 17 1004 NT 17
926 86 17 1005 NT 17
927 g5 17 1006 NT 17
928 244 17 1007 33 17
929 115 17 1008 19 17
930 44 17 1008 40 17
931 58 17 1010 42 17
932 138 17 1041 NT 17
933 19 17 1012 2514 17
934 136 17 1013 NT 17
935 155 17 1014 NT 17
936 53 17 1015 NT 17
937 %0 17 1016 157 17
938 16 17 1017 148 17
939 129 17 1018 90 17
940 28 17 1019 30 17
941 19 17 . 1020 NT 17
942 26 17 1021 NT 17
943 12 17 1022 NT 17
944 30 17 1023 NT 17
945 1 17 1024 NT 17
946 19 17 1025 NT 17
947 12 17 1026 NT 17
948 16 17 1027 NT 17
949 44 17 1028 NT 17
950 NT 17 1029 NT 17
951 NT 17 1030 74 17
952 NT 17 . 1031 49 17
953 NT 7 1032 37 17
954 NT 7 1033 35 17
955 NT 17 1034 §1 17
956 NT 17 1035 28 17
957 NT 17 1038 21 17
958 NT 17 ’ 1037 10 7
959 NT 17 1038 - 104 7
960 NT 17 1039 72 17
961 NT 17 1040 63 17
962 NT 17 1041 0 17
963 NT 17 1042 21 17
964 NT 17 1043 4?2 17
965 NT 17 . 1044 10 17
966 NT 17 1045 10 17
967 NT 17 1045 37 17
968 NT 17 1047 44 17
969 NT 17 1048 42 17
970 NT 17 1049 95 17
a7t NT 17 ) 1050 28 17
972 NT 17 1051 51 17
973 NT 17 1052 23 17
974 NT 17 1053 5 17
975 NT 17 1054 14 17
976 NT 17
Individual C: ing Form: Date:

Reviewed By: & A"M(‘ }Am~ Date: \J ‘Qlaﬁ

-
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y61-4

Exposure Survey of Storage Plugs

Taken at 1-foot intervals (in mR/hr)

Plug 1 Plug 2 Plug 3 Plug 4 Plug 5 Plug 6 Plug 7 Plug 8 Plug 9

Cover 2.2 4.0 0.6 0.4 24.8 15.8 1.0 4.0 0.2
1 4.0 1.2 0.7 3.2 26.3 37.5 1.6 17.3 0.2

2 12.8 9.3 4.5 18.0 149.8 114.0 7.7 131.6 0.8

3 16.2 27.5 44.0 58.1 93.9 185.6 47 .1 212.8 5.6

4 41.9 51.0 106.0 103.6 117.8 175.2 57.8 227 1 29.0

5 . 51.4 47.8 38.0 107.9 235.2 218.5 45.0 114.2 23.1

6 65.3 475 38.0 65.5 135.0 146.9 28.7 19.7 19.5

7 61.5 44.3 26.7 61.1 127.7 55.0 21.3 16.2 12.6

8 59.0 36.0 19.2 56.8 98.4 47.8 15.0 14.2 8.0
Plug 10 Plug 11 Plug 12 Plug 13 Plug 14 Plug 15 Plug 16 Plu 17 Plug 18

Cover 1.4 0.4 0.2 0.2 1.3 1.0 0.4 0.4 0.2
1 6.5 1.8 0.7 0.2 1.1 12.1 1.2 1.3 0.2

2 22.1 12.9 4.7 1.6 5.5 67.0 - 53 3.7 0.8

3 42.1 42.5 30.7 13.0 47.4 174.4 19.8 22.4 5.0

4 55.9 724 78.6 32.3 46.1 220.7 30.5 23.2 8.5

5 64.5 66.9 95.7 26.0 61.9 63.0 245 19.9 12.1

6 92.0 66.2 51.2 14.0 174.5 42.2 20.0 12.0 9.0

7 173.5 38.7 43.8 12.8 169.0 245 12.4 6.8 4.6

8 60.5 20.8 20.0 4.5 182.4 21.7 10.9 4.5 27




S61-4

( (

Top View
Not Drawn To Scale
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Roped Area

Inventory of Equipment Placed in Front of Plug Storage Area

Smear Tritium Smear
Broom 1324 215
Air-conditioning Motor Unit 1357 292
Large Plywood Test Rig 1337 211
Rolling Tray Table 1327 212
Rolling Tray Table 1328
Rolling Tray Table 1329 213
Rolling Tray Table 1326 216
Stainless Steel Cart 1320-1321 217
1322 (wheels) 218, 219
Black 5-Gallon Bucket wiht Miscellaneous Equipment 1351-1354
Shield Plug 1349 208
Shield Plug 1350 214
Metal Pole 1348
Metal Pole 1318-1319
Vacuum 1330
Inside: 1331
Inside Hose: 277
Black 5-gallon bucket 1942 274
Black 5-gallon bucket 1943 275
Black 5-gallon bucket 1044
Bottom: 1946
Metal drum 1945 276
Plastic Tubing- 8 ft length, 6 in diameter 1338
1339 273
Cement Source Container Outside: 1325
) Inside: 1323 278
Yellow Source Container Cs Source Still Inside
Metal Tube- 2 ft length 1355 289
Thirty Lead Bricks 1335 290
Tools 1336 209
Lifting Rig- 1. ft height 1334 210
Lifting Rig- 2 ft height 1340 280
1341
Plastic Tubing- 9 ft length 1340 291
1341
Metal Pole- 10 ft length 1356 279
Stack of Steel Cylinders (8) 1358
1359

Page 1
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Plug Storage

Inventory of Materials in Storage Piugs

.Contents Smear
Plug 1 Outer Surface 901
‘Empty i
‘Inner Surface 902-905
Plug 2 Outer Surface ! 906
-Graphite cylinder - 1 1/2 ft length, 3 in diameter i' 907
Graphite cylinder- 6 ft length, 6 in diameter : 908,911
Inner Surface 909,910,912
1
Plug3  Outer Surface ; 913
Graphite square block- 2in. x 2 in. x 4 in. 914
Graphite square block- 4 in. x 4 in. x 4 in. 915
Graphite cylinder- 5 ft length, 6 in diameter 916
‘Inner Surface 917-919
Plug4  Outer Surface 920
:Graphite cylinder- 4 ft length, 6 in diameter 921
'Graphite square block- 4 in x 4 in 922
‘Metal Rod- 3 ft length, 1 cm diameter 923
iMetal Rod- 3 ft length, 1 cm diameter 924
!Inner Surface 925-927
Plug5 :Outer Surface 950
:Dummy Element- 8 ft length 951
iDummy Element- 8 ft length 952
:Dummy Element- 8 ft length 953
iDummy Element- 8 ft length 54
:Dummy Element- 8 ft length 955
iWire cord 956
:Dummy Element End 957
iSteel Rod- 6 ft length, 1 in diameter 958
:Dummy Element- 8 ft length 959
iSteel Rod- 1 1/2 ft length, 1 in diameter 960
‘Steel Rod- 1 1/2 ft length, 1 in diameter 961
:Steel Rod- 1 1/2 ft length, 1 in diameter 962
,Steel Rod- 1 1/2 ft length, 2 in diameter 963
:Steel Rod- 1 1/2 ft length, 2 in diameter 964
‘Steel Rod- 3 ft length, 2 in diameter 965
:Dummy Element End . 966
:Graphite cylinder- 8 in length, 2 in diameter 967
:Steel Rod- 1 1/2 ft length, 1 in diameter 968
iSteel Rod- 1 1/2 ft length, 2 in diameter 969
:Steel Rod- 1 1/2 ft length, 1 in diameter 970
iRod Attached to Fuel Element End- 2 ft length 971
iSteel Rod- 1 1/2 ft length, 2 in diameter 972
973

‘Common Flux wire- 2 ft length

Page 1
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Plug Storage

iXenon Flux wire- 2 ft length | 974
Argon Flux wire- 2 ft length | 975
Common Flux wire- 2 ft length | 976
Metal Rod Attached to wire- 5 ft length | 977
Dummy Element End ! 978
Dummy Element End 879
Lead Cylinder-2 in length, 2 in diameter 980
Hollow rectangular block- 2 ft length by 2 in diameter 981
Steel Rod- 1 1/2 ft length, 1 in diameter 982
Steel Rod- 1 1/2 ft length, 1 in diameter 983
Steel Rod- 1 1/2 ft length, 1 in diameter 984
Steel Rod- 1 1/2 ft length, 1 in diameter 985
Dummy Element End | 986
|
No Smears were taken on inner surface of Plug 5 due to high dose levels.’

Plug6 |Outer Surface ; 987
Graphite cylinder- 4 ft length, 8 in diameter ! 988
Graphite cylinder- 4 ft length, 8 in diameter ! 989
Graphite cylinder- 4 ft length, 4 in diameter | 990
Graphite cylinder- 4 ft length, 4 in diameter 991
Steel Rod Attached to Thinner Steel Rod i 992
Inner Surface i 993-995

- |

Plug 7 |Outer Surface : 996
Dummy Element- 8 ft length ; 997
Dummy Element- 8 ft length i 998
Metal Rod with square openings- 7 ft length 999
Metal Rod with square openings- 7 ft length i 1000
Shielding Plug- 3 ft length ! 1001
Shielding Plug- 3 ft length | 1002
Shielding Plug- 3 ft length ' 1003
Shielding Plug- 3 ft length 1004
Shielding Plug- 3 ft length i 1005
Shielding Plug- 3 ft length | 1006
Inner Surface 1007-1009

Plug 8  |Outer Surface B 1010
Graphite Cylinder- 6 ft length, 6 in diameter 1011
Graphite Cylinder- 6 ft length, 6 in diameter 1012
Graphite Cylinder- 6 ft length, 6 in diameter 1013
Graphite Cylinder- 6 ft length, 3 in diameter 1014
Graphite Cylinder, wrapped in Plastic- 6 ft length, 3 in diameter 1015
Inner Surface 1016-1018

Plug 9  [Outer Surface 1019
Metal Coils- 5 ft length, 5 in diamater 1020
Metal Coils- 5 ft length, 5 in diamater 1021

1022

Solid Metal Rod- 6 ft length

Page 2
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Plug Storage

{Two Attached Aluminum Rods- 3 ft length, 5 in diameter 1023
IMetal Rod with 7 in circular end- 4 ft length, 2 in diameter 1024
Three Metal rods attached at the ends to metal plates
-3 ft length, Rods:1 in diamster, Plates:1 ft diameter 1025
Dummy Element End 1026
Metal Gripper- 5 ft length 1027
Metal Rod with cylindrical end- 8 ft length, 2 in diameter 1028
Metal Gripper- 5 ft length 1029
Inner Surfacs 1030-1032
Plug 10 |Outer Surface 928
Steel cylinder- 5 ft length, 4 in diameter 929
Steel cylinder- 5 ft length, 4 in diameter 930
Inner Surface 931-933
Plug 11 |Outer Surface 934
Empty
Inner Surface 935-937
Plug 12 |Quter Surface : 938
Graphite rectangular block- 3 ft length, 4 in diameter 939
Graphite cylinder- 5 ft length, 4 in diameter 940
Graphite cylinder- 5 ft length, 4 in diameter 941
inner Surface 942-944
Plug 13 |Outer Surface 945
Aluminum Rod with circular ends- 4 ft length, 4 in diameter 946
Inner Surface : 947-949
Plug 14 |Outer Surface 1033
Metal cylinder- 6 ft length, 8 in diameter 1034
Inner Surface 1035-1037
Plug 15 |Outer Surface 1038
Metal cylinder- 6 ft length, 8 in diameter 1039
Inner Surface 1040-1042
Plug 16 |Outer Surface 1043
Empty
Inner Surface 1044-1046
Plug 17 |Outer Surface 1047
Empty
inner Surface 1048-1050
Plug 18 |Outer Surface 1051
. Empty
inner Surface 1052-1054

Page 3
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for MDA = 2.7U/T, + 3.20(R,/T, + R/T,)'"?

each instrument per survey unit (NUREG/CR-5849); e (a/100)

Notes:
Enter all time in minutes Survey type (by number) refers to direct or
Enter all dates as m/dly removable alpha or beta/gamma surveys. This
Enter efficiency in decimal form (i.e., 28.3% = 0.283) is used to tie the various sheets together:

Enter probe area as 100 if not applicable (i.e., Ludium 2929, ete.)
1 for direct alpha

2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta’gamma

SURVEY UNIT (Location): First Floor - Equipment in Front of Plug Storage Area

SURVEY TYPE: 3 (removable aipha) SURVEY TYPE: 4 (removable betalgamma)

METER: LB 5100 W METER: LB 5100 W

SERIAL # 13795 SERIAL # 13795

PROBE # N/A PROBE #: N/A

SERIAL # N/A SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1. Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Th = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/20/97 Date background was taken = 10/20/97
Time background was taken = . 15:16 Time background was taken = 15:16
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% . e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100

MDA (dpm/100 cm’) = T MDA (dpm/100 cm?) = 1]

individual Completing Form: - Date: / / \_7 /é g
Reviewed By: W Date: //‘ // {/f/
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Charactenzation Surve (1) Place total counts directly from meter. Activity column will cormect for background

Survey Unit {Location): First Floor - Equipment in Front of Plug Storage Area  (2) Inft for 1t and Qround taken directly from the MDA spreadsheet

Date: 10/20/97

nstrument .

Model: LB 5100 W Serial#: 13795 Efficiency: 28.35%

Probe: N/A Serial# N/A MOA: 13
Survey Activity MDA
Point  (dpm100 cm®)  (dpmV100 em?)
1318 14 13
1319 0 13
1320 0 13
1321 0 13
1322 3 13
1323 3 13
1324 0 13
1325 0 13
1326 0 13
1327 a 13
1328 0 13
1329 0 13
1330 0 13
1331 0 13
1332 o 13
1333 0 13
1334 0 13
1335 o 13
1338 0 13
1337 0 13
1338 3 13
1339 (] 13
1340 ] 13
1341 0 13
1342 0 13
1343 0 13
1344 0 13
1345 0 13
1346 [ 13
1347 3 13
1348 7 13
1349 3 13
1350 14 7
1351 7 13
1362 10 13
1353 [ 13
1354 0 13
135§ 3 13
1358 14 13
1357 3 13
1358 0 13
1359 0 13

Individual Completing Form: Date: / /D-/yg

Reviewsd By: mw—/c/ Bem: /,//.5/?8



Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Surve: (1) Place total counts directly from meter, Activity column will correct for background
Survey Unit {Location): First Floor - Equipment in Front of Plug Storage Area  (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/20197 -
Instrument
Model: LB 5100 W Senal # 13795 Efficiency: 43.45%
Probe: N/A Serial #: N/A MDA: 17
Survey Activity MDA

Point  (dpm/100 cm®) (dpm/100 cm?)

1318 150 17

1319 12 17

1320 7 17

1321 12 17

1322 14 17

1323 111 17

1324 7 17

1325 1 17

1326 35 17

1327 16 17

1328 10 17

1329 0 17

1330 30 17

1331 1 17

1332 3 17

1333 7 17

1334 14 17

1335 23 17

1336 14 17

1337 21 17

1338 309 17

1339 33 17

1340 0 17

1341 12 17

1342 5 17

1343 5 17

1344 3 17

1345 0 17

1346 0 17

1347 7 17

1348 90 17

1349 171 17

1350 127 17

1351 37 17

1352 109 17

1353 1 17

1354 14 17

13585 10 17

1356 185 17

1357 104 17

1358 16 17

1359 42 17

- e 1/S/78

R Aq‘By;I7/ZM%;‘;—/ZWV7 Date: /,//;:/fg
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Exposure Survey of Equipment in Plug Storage Area

Smear Number ,? Exposure (in mR/hr)
i

911 i 20.0

917 j 40.0

918 0.2

919 - 2.5

921 f 30.0

928 Front: 55.7; Rear: 114.5
929 Front: 82.0; Rear: 111.9
938 | Front: 66.9; Rear: 47.5
939 Front: 85.7; Rear: 21.5
940 Front: 0.4; Rear: 0.1
945 ' Front: 49.5; Rear:0.1
950 ; 38.0

951 ' 125.0

952 40.0

953 100.0

954 21.0

955 30.0

956 3.0

957 3.0

958 3.5

959 12.0

960 0.7

961 : 0.7

962 ; ' 0.5

963 0.6

064 06

965 : 205

966 § - 2.6

967 i 1.0

968 : 0.6

969 ! 0.6

970 ) 0.6

971 1.5

972 20

973 2.2

974 23

975 1.2

976 2.6

977 1.1 R/hr

978 4.3

979 3.5

280 3.0

981 2.0

982 1.6

F-203



983 1.6
984 1.6
985 6.0
986 3.0
988 243.0
989 241.0
990 308.0
991 317.0
997 29.9
998 28.6
999 20.6
1000 29.3
1001 6.6 (Top Right of Piug)
1002 28 (Top Middle of Plug)
1003 63 (Top Left of Plug)
Cylinder: 12.1
67.0
1039 174.4
220.0
63.0
42.2
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

MDA = 2.71/Ts + 3.29(Rb/Tb + Rb/Ts)1/2
e (a2/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma

SURVEY UNIT (Location): Overhead Cranes

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct betaigamma)

METER: L2220 METER: L2220

SERIAL #: 50061 SERIAL #: 52823

PROBE #: 43-65 PROBE #: 44-9

SERIAL #: 63291 SERIAL #: 11150

GUIDELINE VALUE: 100  (dpm/100 cm2) GUIDELINE VALUE: 5000 (dpm/100 cm2)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min} = 1 Tb = Background Time (min) = )
Background counts in Tb = 5 - Background counts in Tb = 231
Date background was taken = 10/20/87 Date background was taken = 10/20/97
Time background was taken = 7:30 Time background was taken = 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 231
e = Probe Efficiency = 18.00% e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 63 a = Probe Area {cm) = 15
MDA (dpm/100 cm2) = MDA (dpm/100 cm2) = 2238)

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gammay)

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13785

PROBE #: N/A PROBE #: N/A

SERIAL #: N/A SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm2) GUIDELINE VALUE: 100 (dpm/100 cm2)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = I
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 183
Date background was taken = 10/20/97 Date background was taken= _ 10/20/97
Time background was taken = 11:51 Time background was taken = 11:51
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm2) = MDA (dpm/100 cm2) = 17]

Individual Completing Form:

Reviewed By:

F-206
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Direct Aipha Data Shset

Survey Type:
Project Title:

Survey Unit {Location):

Date: 10/20/97

Instrument

Modei: L2220

Probe: 43-85

Gross Gross

Survey  Total Counts Per
Point Counts  Minute
887 [} [+]
888 0 0o
839 0 [}
890 ] o
89 2 2
892 1 1
893 2 2
834 1 1
895 1 1
] ] 0
897 0 1}
898 1 1
899 2 2
900 2 2

1

Georgia Tech Characterization Survey

Overhsad Cranes

Notes:

Serial # 50081 Efficiency: 18.00%
Senat# 63291 MDA: 116
Uncertainty
(95% Confidence
Activity Levsl) MDA
{dpmv100 cm2) (dprv100 cm2) {dpmv100 cm2)

44 39 118
44 39 118
44 39 118
44 a8 1168
-28 48 1168
.38 42 116
-28 48 118
3§ 42 118
-35 42 118
-44 39 118
44 39 118
-35 42 118
-28 46 118
-28 48 116

- _F,...z/de/ﬁ, /Kﬂ/‘

[

Revi gy et I
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Overhead Cranes 2 for direct beta/gamma
Date 10/20/97 3 for removable aipha
Meter L2220 4 for removable beta/gamma
Serial # 50061 5 for exposure data at 1 cm
Probe 43-65 6 for exposura data at t meter
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average xavg 1/ns * E(xi)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
xi = systematic and random measurements at point (i)
(i varies from 1 to ns)

E(xi) = -508
ns = 14
xavg = -36
Maximum value in population = -26 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard Sx = (E(xavg - xi)2)1/2
Deviation. (NUREG/CR-5849) {ns - 1)1/2

Where
sx = standard deviation
xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
xi = systematic and random measurements at point (i)
(i varies from 1 to ns)

Xavg = -36

ns= 14

I¥Y'Y'e Z ‘x40 B 788
SX= 8
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Calculation Sheet

Survey Unit; Overhead Cranes
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Ba = Xayg * tiaar [S(Ne)™]

Where
pa E value compared to guideline value to determine 95% Confidence Level
xavg = calculated mean for a survey unit
t1-",df = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG- -5849)
sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine xavg and sx

xavg = -36
t1-"df = 1.771  "Note: for values of t1-a ,df not on the table, the nearest greater value is used

sX = 8

ns = 14

pa = -32

Individual Completing Form: WG\/ N / Date: (;{ 2{%’7
\ v. v

Reviewed by: fr_\—;—/-{:%.__h Date
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Direct Beta-Gamma Data Sheet

Survey Tyoe 2 Notes:
Project Tie Georga Tech Charactenzation Survey 115 Place t0tal counts directly from meter. Activty soumn il sorract o TaCKGraure
Sursey Unit iLocatan Querheag Cranes 12) Informaton for .nstrument ang background taken Srectly from tre MOA screacsneet
Date 10,2097
instrument
Model: L2220 Senal #: 52823 Efficiency:  2187%
Probe: 44-9 Senal# 11150 MDA: 2238
Uncertainty
Gross Gross {95% Confidence
Survey  Total Counts Per Activity Level) MDA

Point  Counts Minute (dpmv100 cm2) {dpm/100cm2)  (dpnv100 cm2)

887 162 162 <2103 1184 2238

888 164 164 -2042 1187 2238

889 248 248 518 1308 2238

890 242 242 338 1299 2238

891 210 210 640 1255 2238

892 240 240 274 1297 2238

893 60 80 5213 1018 2238

894 192 192 -1189 1229 2238

895 127 127 -3170 1130 2238

896 110 110 -3688 1103 2238

897 135 135 -2926 1143 2238

898 142 142 2713 1154 2238

899 288 288 1738 1361 2238

900 155 155 2317 1174 2238

et /46» 'éﬁ/‘ /ozéz 3/ 77
wed By ’W 74 7 bate: /;//Gf/ff
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Calculation Sheet

SURVEY TYPE: 2 Input one of the following 1 for direct alpha
Survey Unit Overhead Cranes 2 for direct beta/gamma
Date 10/20/97 3 for removable alpha
Meter L2220 4 for removable beta’gamma
Serial # 52823 5 for exposure dala at 1 cm
Probe 449 8 for exposure data at 1 meter
Serial # 11150
MDA 2238
Survey Type Direct Beta/Gamma
Guideline Value 5000 {dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average xavg 1/ns * E(xi)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
xi = systematic and random measurements at point (i)
(i varies from 1 to ns)

E(xi) = -23136
ns= 14
xavg = -1653
Maximum value in population = 1738 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard Sx = (E(xavg - xi)2)1/2
Deviation. (NUREG/CR-5849) (ns - 1)1/2

Where
sx = standard deviation
xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
xi = systematic and random measurements at point (i)
(i varies from 1 to ns)

xavg = -1653

ns= ) 14

Ly 'Y e Z “x00 2 47774020
sX = 1917
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Calculation Sheet

Survey Unit: Overhead Cranes
Survey Type: 2

This sheet uses the following equation to determine the 95%
‘Confidence Level. (NUREG/CR-5849) po = xavg +t1-",df [sx/(ns)1/

Where
po E value compared to guideline value to determine 95% Confidence Level
Xavg = calculated mean for a survey unit
t1-".df = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine xavg and sx

xavg = -1653
t1 -",df = 1.771  *Note: for values of t1-a ,df not an the table, the nearest greater value is used
SX = 1917
ns = 14
pe E -746

Individual Completing Form: / Af Date: / QZ 7

Reviewed by: Date: _m
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for bacngroung
Survey Unit (Locaton): Qverhead Cranes (2) Information for instrument and background takan directly from the MOA spreadsheet
Date: Jom0R7
insttumant
Model: LB S100W Seriat #: 13795 Efficiancy: 28.35%
Probe: N/A Serial # N/A MOA: 13
Survey Activity MDA

Boint  (dpmi100em2) (dpmy100 om2)

887 0 13

888 3 13

889 Q 13

890 3 13

891 0 13

892 0 13

893 0 13

894 0 13

895 0 13

896 V] 13

897 1] 13

898 0 13

899 0 13

)&1/‘/ /Cry/_/ o /}ga,é7

orm:
E v I . i —
Reviewed By: )—df{ vttt oste o | A

e T e 7
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Removabile Bsta-Gamma Oata Shest

Survey Type: 4 Notes:

Project Title: Georgia Tach Characterization Survey (1) Place total counts directly from meter. Activity column will comrect for dackground
Survey Unit (Location): Overhead Cranes (2) Information for instrument and background taken directly from the MDA spreagsheet
Date: 10/20/97
Instrument
Modei: L8 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Serial ¥ N/A MDA: 17
Survey Activity MDA

Point  (dpm/100 cm2) (dpm/100 cm2)

a8y 10 17

888 3 17

889 S 17

890 E] 17

as1 0 17

892 0 17

893 1 17

894 3 17

895 1 17

896 1 17

897 3 17

898 10 17

899 ] 17

o /ﬂ\/ Wn&y/ - /J/@i¢

Reviewsd > Date:
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-0

( { (
Second Floor Survey Data Summary
Range of Activity (dpm/100 cm?)
Direct Removable
Survey Location No. of Alpha MDA | Beta-Gamma | MDA Alpha MDA | Beta-Gamma | MDA
Survey Points )

inner Area of Control Room 10 -88 to 22 289 -2439t0 1646 | 2663 0to3 13 Oto7 17
NE Wall of Inner Area of Control Room 9 -22to 44 289 -3018to 1006 | 2663 Oto3 13 Oto7 17
NW Wall of Inner Area of Control Room 5 -88 to 66 289 -2225t0 732 2663 0to3 13 0to12 17
SE Wall of inner Area of Control Room 1" -110 to 66 289 -3323 to 183 2663 0 13 0to10 17
Control Room, Ceiling 9 “110't0 286 289 -2317 t0 2134 | 2663 Oto3 13 0to7 17
Windows of Control Room 7 -88 to 22 289 -1981 to 3018 | 2663 0 13 Oto7 17
Outer Area of Control Room 62 -11010286-| 289 | -4115t05914 | 2663 Qto3 13 0to 14 17
Area West of Control Room 10 -88 to 44 289 -5274 t0 4237 | 2663 Oto 3 13 O0to14 17
Area East of Control Room 9 -110 to 44 289 -6920 to 2195 | 2663 Oto3 13 0to 10 17
Area East of Reactor Top 4 -66 to -44 289 -6310 to -488 2663 0 13 Oto 14 17
Catwalk 61 -1101t0 2201 289 -7865 to 6462 | 2663 Oto7 13 Oto 21 17
Air-Conditioning Unit 48 “-110t0 638 289 | -6798t0-1280 | 2663 Oto3 13 0to 10 17
Top of Crane Bridge 9 None Taken - None Taken - 0io3 13 1t026 17
Northeast Wall of Containment 7 -66 to -22 289 -6219to -2743 | 2663 0 13 Oto7 17

Shading represent areas where activities are above acceptable limits in
U.S. Nuclear Regulatory Guide 1.86, "Termination for Operating License for Nuclear Reactors,” June 1974.
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation 1o determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE: 1
METER: L2221
SERIAL # 50062
PROBE #: AC-3
SERIAL # 408951
GUIDELINE VALUE: 100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Th =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 em?) =

Georgia Tech Characterization Survey

Second Floor- Inner Area of Control Room

MDA = 2.71/T, + 3.29(R,/T, + Ry/T,)"

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

(direct alpha) SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #
(dpm/100 em?) GUIDELINE VALUE:
1
1
5
10/9/97
7:30
5
7.70%
59

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL # 13795 SERIAL #:
PROBE #: N/A PROBE #:
SERIAL # N/A SERIAL #
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/9/87

Time background was taken = 8:00

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individua! Completing Form:

Reviewed By:

I

G-3

2 (direct beta/gamma)
L2220
52823
44-9
11150
5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 331
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Praobe Area {cm) = 15
MDA {dpm/100 cm?) = 2663
4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = - 183
Date background was taken = 10/9/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (¢cm) = 100
MDA (dpm/100 cm?) = ‘ 17]

Date: /6Z /j / I/ ?7
Date: ; // :;V/; f




Direct Alpha Data Sheet

Survey Type: 1 Notes:

Project Title: Georgia Tech Characterization Survey

Survey Unit {Location): Second Floor- Inner Area of Cantrol Room

Date: 10/9/97

Instrument

Model: 12221 Senal # 50062

Probe: AC-3 Serial # 408951

Uncertainty
Gross Gross (95% Confidencs
Survey  Total Counts Per Activity Lavel) MDA
Poii Counts  Minute  (dpm100em’) (dpm/100cm?)  (dpav100 em’)

304 5 5 [\] 138 289
305 2 2 6 114 289
317 2 2 -£8 114 289
320 4 4 2 129 288
322 2 2 68 114 288
) 2 2 £8 114 289
328 1 1 -88 108 289
) 3 3 44 122 289
37 8 8 22 143 289
339 1 1 -8 108 289

(1) Place total counts directly from meter. Activity column wall comect for bacxground

for

and b

2

Efficiency: 770%
289

MODA:

-

9

taken diractly from the MDA spreadshest

Individual Complsting Form:
/

Reviewed By:

/KW‘ L2057
A7 Y2,

Date: ¢ /// - /?7/




Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Second Floor- Inner Area of Control Room 2 for direct beta/gamma
Date 10/9/97 3 for removable aipha
Meter L2221 4 for removabie beta/gamma
Serial # 50062 § for exposure data at 1 cm
Probe AC-3 6 for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

Xavg = 1/ng. £(x)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
(x) = 484
n, = 10
Xavg 2 48
Maximum value in population = 22 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - X)3"
Deviation. (NUREG/CR-5849) (ng-1)"?
Where

S, = standard deviation
Xavg = calculated mean for a survey unit
Ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = -48

n,= 10

E(Xavg - Xi)2 = 12392
s, = 37

G-5



Calculation Sheet

Survey Unit: Second Floor- inner Area of Control Room
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xayg + ti, 0 [S4/(ng)")
Confidence Level. (NUREG/CR-5849)

Where
Ko = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ti...ar = 85% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sx = standard deviation of measurements in a survey unit
Ns = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = 48
t, .a;d, = 1.833 “Note: for values of t, o noton the table, the nearest greater value is used
S, = 37 '
ng= 10
He = -26

Individual Completing Form: Date: ,éZ 4?/{ ?Z

Reviewed by:




Direct Beta-Gamma Data Sheet

Survey Typs:
Project Title:

Survey Unit {Location).

2

Georgia Tach Characterization Survey
=== T OOF nnerArea of Lontrol Room

Second Floor- Inner Area of Control Room

Notes:

(1) Place total counts directly from meter. Activity cotumn will correct for dackgrouna
(2) Information for instrument ang background taken directly from the MDA spreadsheet

. m Oate: ?7

Date: 10/9/97
Instrument
Modal: L2220 Serial #: 52823 Efficiency: 2187%
Probe: 44-9 Senal# 11150 MDA 2663
Uncertainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Level) MDA

Boint Counts  Minute  (dpmv100em’) (dpmyico om’)  (dpmy100 em?)

304 294 294 -1128 1494 2683

308 355 355 732 1588 2683

317 311 31 810 1514 2683

320 288 288 -1372 1484 2663

322 285 285 -1402 1483 2683

323 251 251 -2439 1441 2663

328 308 308 -762 1508 26683

3N 263 283 -2073 1458 2683

337 385 385 1648 1599 2663

339 304 304 823 1508 2683

Individual C g Form:
Reviewed By:

G-7

M' Z‘w7 Date: /, A—f/- ?K



Calculation Sheet

SURVEY TYPE: 2 input one of the following
Survey Unit Second Floor- Inner Area of Control Room
Date 10/9/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for diract beta/gamma

3 for removable alpha

4 for removable beta/gamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 1/ng. T(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xayg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point i)
(i varies from 1 to n,)

i) = -8231
ng = 10
Xqeug = -823
Maximum value in population = 1646 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
n; = number of measurements within a survey unit
x; = systematic and random measurements at point (i}
(i varies from 1 to n,)

Xavg = . 823

ng= 10

S(Xqvg - X)* = 13466699
s, = 1223

G-8

2112
(E{Xayg - Xi)%)

(ng-1)"?



Calculation Sheet

Survey Unit; Second Floor- Inner Area of Control Room
Survey Type: 2

This sheet uses the following equation to determine the 9 Ba = Xayg * tier [Sf(ng) "]
Confidence Level. (NUREG/CR-5849)

Where
K, = value compared to guideline value to determine 95% Confidence Leve!
Xavg = Calculated mean for a survey unit
ti...0t= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s« = standard deviation of measurements in a survey unit
ny = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -823
tyear= 1.833  *Note: for values of t,., o ot on the table, the nearest greater value is used
Sy = 1223
ng= 10
B, = -114

Individual Completing Form: %ﬁ/ Date: /0743/ / g 7
Reviewed by: W ? /é‘nﬂa,, Date: __///.5 {’Zi
/

G-9



Removable Alpha Data Sheet

Survey Type

Preiect Title

Survey Unit (Location):
Date:

Instrument
Model: LB 5100 W

3

Second Fioor- Inner Area of Control Room

Georgra Tech Charactenzation Survey
=geotd oor Mner Arpof ControtRoom

109197

Notes:

Probe: N/A

Serial # 13795 Efiiciency:  28.35%
Serial . N/A MDA: 13

Survey Activity

MDA

Pont  (dpm/100 em?) (dpm/100 em?)

304
305
317
320
322
323
326
331
337
339

CoQowTowooOo

13
13
13
13
13
13
13
13
13
13

ing Form: W‘C—’
7 .

Reviewed By:

G-10

(1) Place total counts directly from maeter. Activity column wilt cotrect ‘or zackground
(2) Information for instrument ang 9ackground taken direclly from the MDA spreacsheet

A2/ o

Date: //; . /? /§>/



Removable Beta-Gamma Data Sheet

Surey Tyoe 4 Nates
>-ziect Title Georgia Tecn Characienzation Survey 11 Place z1al counts directly “rom meter Aciwily TCiwMn wui SSrrect or tackgroune
Zuriey Umt -LOC3NoN). Secong Fioor- inner Area of Cortra Room + 2% Information for instrument and Dackground iaxen Srecily 7om e WCA spreacsrest
Sate 1T
tnstrument
Magel: LB 5100 W Senal#. 13795 Efficency  4345%
Probe: N/A Seral #° N/A MDA, 17
Survey Activity MDA
Point  (dpm/100cm?) (dpm/100 cm’)
304 3 17
305 7 17
317 3 17
320 ] 17
322 3 17
323 0 17
326 ] 17
331 3 17
337 1 17
339 3 17

Date: ! a’ 1

Individual Completing Form:

Bayi d 8f:

/W Oate: /,/ /.S} y j

G-11
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:

Enter all time in minutes
Enter all dates as m/dly
Enter efficiency in decimal form (i.e.. 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

PROJECT TITLE:

" Georgia Tech Characterization Surve:

SURVEY UNIT (Location):

SURVEY TYPE:
METER:
SERIAL #
PROBE #:
SERIAL #

GUIDELINE VALUE:

MDA= 271T, + 3.29(Ry/T,, + Ry/T)'?

Second Floor- Northeast Wall of Inner Area of Control Room

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removabie beta/gamma

1
—_—
50062
AC-
408951

il

(direct alpha)

100 (dpm/100 em?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate {cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 em?) =

SURVEY TYPE:
METER:

SERIAL #

PROBE #:

SERIAL #
GUIDELINE VALUE:

LB 5100 W
13795

N/A

N/A

i

3 (removable aipha)

20 (dpm/100 cm?)

T ————————

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate {cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

GUIDELINE VALUE:

SURVEY TYPE:

METER:

SERIAL #
PROBE #:
SERIAL #

SURVEY TYPE:
METER:
SERIAL #
PROBE #
SERIAL #

GUIDELINE VALUE:

Reviewed By:

#V"

G-13

2 (direct beta/gamma)
12220
52823
44-9
11150
5000 (dpmi100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time {min) = 1
Background counts in Tb = 331
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

i

MDA (dpm/100 cm?) =

4 (removable beta/gamma)
LB S100 W
13795
N/A
N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Th = 18.3
Date background was taken = 10/9/97

Time background was taken =
Rb = Background rate {cpm) =

I

e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

//5/ %

/ f.f/??

L! I

Date:




Direct Alpha Data Sheet

Survey Type: 1 Notes:
Project Tite: Georga Tech Charactenzation Survey (1) Placa total counts directly from mater. Activity column will cormect for background
Survey Uit (Location): Second Floor- Northeast Walt of inner Area of Cantrol Reom (2) information for instrunvent and background taken directly from the MDA spreddshest
Date: 10/9/97
instrument
Modei: 12221 Seral# 50062 Efciency: 7.70%
Probe: AC-J Serisl #: 408951 MDA: 289
Uncertainty
Gross Gross (95% Confidencs
Survey Total Counts Per Activity Lovei) MDA

Point Counts Minule  (dpav100em’) (dpev100cm’)  (dpvi00 om’)

314 ] é 2 143 289

315 7 7 “ 149 289

318 8 8 22 143 289

a2t 8 [] 2 143 289

324 5 s Q 1% 289

28 4 $ 0 138 289

27 4 4 <22 129 209

krl ) [-] 8 2 143 209

333 [] [] 2 143 289

\\u.\ \&m

mi?lgﬁl\&l". oue: /R

7

G-14



Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for diract alpha
Survey Unit Sécond Floor- Northeast Wall of Inner Area of Control Room 2 for direct beta/gamma
Date 10/9/197 3 for remavable alpha
Meter L2221 4 for removable beta/gamma
Serial # 50062 ) 5 for axposure data at 1 cm
Probe AC-3 & for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 104 £(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ny)
(x) = 132
ng= 9
Xavg = 15
Maximum value in population = 44 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S = (E(Xayg - X032
Deviation. (NUREG/CR-5849) (ns - 12
Where

s, = standard deviation
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)

Xovg = , 15

Ny = 9

E(Xavg - %) = 2905
s, = 19

G-15



Calculation Sheet

Survey Unit: Second Floor- Northeast Wall of Inner Area of Control Room
Survey Type: 1

This sheet uses the following equation to determine the 9 He = Xavg + tigar [s./(n,)"]
Confidence Level. (NUREG/CR-5849)

Where

K. = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
ti...qr= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd s,

Xavg = 15
to = 1.860 “Note: for values of t,., 4 not on the table, the nearest greater value is used
S, = 19
ng= .9
He = 27

Individual Completing Form: /dﬁ/ ﬂé/i—/‘ Date: //>2/3/ /q 7

Reviewed by: %@7@/ Date: =

G-16



Direct Beta-Gamma Data Sheet

Survey Type: 2 Notes:
Project Title: Georgia Tech Charactarization Surve: (1) Place total counts dirsctly from metar Activity column will carract for background
Survey Unit (Location): Second Floor- Northeast Wail of Inner Area of Control Room (2) Information for instrument and background taken directly from the MDA spreadsheet
Oate: 10/9/97
instrument
Model: L2220 Serial ¥: 52823 Efficiency: 21.87%
Probe: 44-9 Senal¥: 11150 MDA: 2683
Uncertainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Lavel) MDA

Point Coums Minute (dpm100cm) (dpmvi0Oem) (dpmy100 ey

314 335 335 122 1542 2663

315 232 232 -3018 1418 2683

318 292 292 -1189 1491 2663

321 384 384 1008 1575 2683

324 268 268 -1920 1482 2663

325 258 258 -2225 1450 2683

327 21 321 -305 1526 2683

328 304 304 -823 1508 2863

333 323 a3 -244 1528 2683

e BT W 4

Romw%ﬂ//%% 4 Date: [l//{/édg

G-17



Calculation Sheet

N SURVEY TYPE: 2 Input one of the following
Survey Unit Second Floor- Northeast Wall of Inner Area of Control Room
Date 10/9/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma
Guideline Vaiue 5000 {dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
§ for exposure data at 1 cm

€ for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 1/0g. T(x)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)
(x) = -8596
ng = 9
_ Xavg = -955
N Maximum vaiue in population = 1006 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =
Deviation. (NUREG/CR-5849)
Where

sy = standard deviation
Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xayg = -955

ngs 9

£(Xag - %) = 12805745
.= 1265

G-18

212
(& (Xavg = %)

{ng- 12



Calculation Sheet

Survey Unit; Second Floor- Northeast Wall of Inner Area of Control Room
Survey Type: 2

This sheet uses the following equation to determine the 9 e = Xavg * tiaar [Sx(Ng)"
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

b= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xayg and s,

Xavg = -955
tioar= 1.860 “Note: for values of t, , & not on the table, the nearest greater value is used
Sy = 1265
ng = 9
Be = 171

e ;e/f/ AV\ oue /77

.__——s ﬂ /
Reviewed by: Date: 75, f

l
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Tite: G i8 Tech Charactenzation Surv (1) Place total counts directly from meter Activity colurmn will comect for background
Survey Unit {Location): Second Floor- Northeast Wall of Inner Ares of Control Room (2) Information for instrument and background taken directly from the MDA spreadshest
Date: 10/9/97
=
instrument
Modei: L8 5100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Senal#: N/A i MDA: 13
Survey Activity MDA
Point  (dpm/100 cm’) (dpmy100 cm?)
314 0 13
318 0 13
318 3 13
321 Q 13
324 [} 13
325 0 13
327 0 13
328 0 13
333 0 13

L) > Ny
c'-———g S5

-’ A
Reviewsd By: - Date: s 4’

G-20



Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:

Project Titie: Gecrgia Tech Charactenzation Survey (1) Piaca total counts directly from metar Activity column will correct for background
Survey Unit {Location): Secand Floor- Northeast Walt of Inner Ares of Control Roam (2) Information for instrument and background taken dicactly from the MDA spreadsheet
Date: 10/9/97
instrument
Model: LB S100W Serial ¥ 13795 Efficiency: 43.45%
Probe: N/A Serial#: N/A MDA: 17
Survey Activity MDA
Point  (dpm/100 cm®) {dpmMV100 em’)
314 0 17
315 Q 17
316 [¢] 17
321 0 17
324 (] 17
328 0 17
327 5 17
328 7 17
333 Q 17

o 5T

[
o . P

G-21
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dfy

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludium 2928, etc.)

PROJECT TITLE:
SURVEY UNIT (Location):

SURVEY TYPE: 1

METER:

SERIAL #:

PROBE #:

SERIAL #
GUIDELINE VALUE:

L2221
50062
AC-3
408951
100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE: 3
METER: LB 5100 W
SERIAL # 13795
PROBE # N/A
SERIAL #: N/A
GUIDELINE VALUE: 20

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

Georgia Tech Characterization Survey

MDA =

2.71T, + 3.29(R/T, + Ry/T;)'?
e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

4 for removable beta/gamma

Second Floor- Northwest Wall of Inner Area in Control Room

{direct alpha)

(dpm/100 em?)

1

1

5
10/9/97
7:30

5
7.70%
59

SURVEY TYPE:
METER:
SERIAL #
PROBE #
SERIAL #

GUIDELINE VALUE:

(removable alpha) SURVEY TYPE:
METER:
SERIAL #
PROBE #:
SERIAL #
(dpm/100 cm?) GUIDELINE VALUE:
1
10
0.7
10/9/97
8:00
0.07
28.35%
100

=

2 (direct beta/gammay)

L2220
52823
44-9
11150
5000 (dpm/100 cm?)
Ts = Sample Time (min) = ' 1
Tb = Background Time (min) = 1
Background counts in Tb = 3
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = 2683]
4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken=__ 8:00
Rb = Background rate (cpm) = 2
o = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100
MDA (dpm/100 ¢m?) = 17]

e //5108

G-23
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Direct Alpha Data Sheet

Survey Type: 1 Notes:

Project Title: Georgia Tach Charactenzation Survi (1) Place total counts directly from metar. Activity column wall correct for background
Survey Unit (Location): Second Floor- Northwest Wall of Inner Area in Control Room (2) Information for instrument and background taken diractly from the MDA spraadshest
>acond Floor- Northwest Vvall of Inner Area in Control Room
Date: 10/9/97
Instrument
Model: 12221 Senal % 50082 Efficiency: 7.70%
Probe: AC.3 Serial & 408951 MDA: 289
Uncertainty
Gross Gross {95% Confidencs
Survey  Total Counts Per Activity Level) MDA
Point Counts  Minvte  (dpmviCOcm) (dpmii00ecm?)  (dpmv100 )
296 1 1 -88 108 288
297 3 3 44 122 289
301 8 8 &8 158 289
302 2 2 L] 114 289
303 2 2 -£8 114 289

Reviewsd By: -—‘V Cate: /'//; /’/%"
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Calculation Sheet

SURVEY TYPE: 1

Input ona of the following 1 for direct alpha

Survey Unit Second Floor- Northwest Wall of Inner Area in Control Room 2 for direct beta/gamma
Date 10/9/97 3 for removabie alpha
Meter L2221 4 for removable bata/gamma
Serial # 50062 5 for exposure data at 1 cm
Probe AC-3 6 for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Aipha
Guideline Value 100 {dpm/100 cm2)
Average Measurement Level

This sheet uses the following equation to determine the Average Xayg = 1/n5. 2(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Caiculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)
(x) = <198
ng= 5
Xavg 2 -40
Maximum value in population = 66 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =
Deviation. (NUREG/CR-5849)
Where

sy = standard deviation
Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xyvg = -40

Ny = . 5

E(Xevg - X)) = 14908
8= 61

G-25

2172
(E(Xavg * Xi))
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Calculation Sheet

Survey Unit: Second Floor- Northwest Wall of Inner Area in Control Room
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xayg * tioar [Sx/(Ng)"]
Confidence Level. (NUREG/CR-5849)

Where
k. = value compared to guideline value to determine 95% Confidence Level

Xayg = calculated mean for a survey unit

t... 0= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xayg @nd S,

Xavg = -40
tioa= 2.132 *Note: for values of t., & not on the table, the nearest greater value is used
Sy = 61
n,= -]
He = 18

Individual Completing Form: ﬂﬂ/ %/ Date: 4{ / Qé

Reviewed by: Qz;?f;’: Date: =
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Direct S8eta-Gamma Data Sheet

Survey Type: 2
Project Title: Georgia Tech Charactsnzation Surve
Survey Unit (Locaton): Second Floor- Northwest Wall of Inner Area in Gontrol Room
Date. 10/9/97
Instrument
Modet: L2220 Serial #. 52823
Probe: 44-9 Serial # 11150
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Levei) MDA
Point Counls Minute (dpmv100cm’) (dpmv100 cm’) (dpmv100 em?)
298 258 258 -2225 1450 2683
297 272 272 <1799 1487 2683
301 M 2n -1829 1488 2683
302 29 293 -1158 1492 2683
303 385 385§ 732 1588 2683
individual Completing Form:
Reviewed By:

Notes:

(1) Placa total counts directly from meter Activity column wilf correct for bacxground
(2) Information for nstrument and background taken directly from the MOA spreadsheet

Efficiency: 21.87%
2663

MDA:

w5758

Date: Vé // ,ly/;f



Calculation Sheet

G-28

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
§ for exposure data at 1 cm

& for exposure data at 1 meter

2 172
(z(xlvq - xi) )

(ng-1H'"?

SURVEY TYPE: 2 Input one of the foliowing
Survey Unit Second Floor- Northwast Wall of Inner Area in Control Room
Date 10/9/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)
Average Measurement Level
This sheet uses the following equation to determine the Average Xavg = 1/ T(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Where
Xgvg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
(x) = -6279
nNg = 5
N Xavg = -1256
Maximum value in population = 732 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =
Deviation. (NUREG/CR-5849)
Where
sx = standard deviation
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
Xavg = _ -1256
ng= 5
(Xavg - X)) = 5523887
s, = 1175
o



Calculation Sheet

Survey Unit: Second Floor- Northwest Wall of Inner Area in Control Room
Survey Type: 2

This sheet uses the following equation to determine the 9 Ba = Xavg * tioar [S:/(Ns)"Y]
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xayg = Calculated mean for a survey unit

ti..ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xayg @Nd 8,

Xavg = -1256
ticar= 2.132 “Note: for values of t; , & not on the table, the nearest greater value is used
Sy = 1175
ng= 5
Be = -136

14

Individual Completing For M Al A/\ Date: 4{ /éz 2
Reviewed by: /éu,/ Date

=7
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Removabie Alpha Data Sheet

Survey Type: 3. . Notes:
Project Title: Georgia Tech Charactenization Survey {1) Placa total counts directly from meter. Activity column will correct for background
Survey Unit (Location); Second Floor- Norttrwast Wall of Inner Area 1 Control Room (2) Inf jon for i 't and b ind taken directly from the MOA spreadsheet
Date: 10/9/97
Instrument
Modei: LB S100 W Serial ¥ 13795 Efficiency: 28.35%
Probe: N/A Serial #: N/A MDA: 13
Survey Activity MDA
Point  (dpmy100 em®)  (dpmy100 em)
298 1] 13
297 9 13
301 3 13
302 0 13
303 0 13

/M@ éA i

V4
RMW%— Date: ,,//‘
rd
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title- Georgia Tech Charactenzation Survey (1) Placa total counts directly from metar Activity column will correct for background
Survey Unit (Location): Second Floor- Northwest Wail of Inner Ares i Contral Room {2) Information for instrument and background taken diractly fram the MOA spreadsheet
Date: 10/9/97
instument
/ Model: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Serial#  N/A MDA: 17
S
Survey Activity MDA
Point  (dprv100 em’) (dpm/100 em?)
298 0 17
297 12 17
301 [} 17
302 1 17
303 7 17
‘.\/_
,, s Conpatarom s oD /4/, e //é'ég
! ., - é s - .
Reviewsd By: —#;' T -~ Date: __~ // /%/
\ S s
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Second Floor- Southeast Wall of Inner Area in Control Room  Not Drawn To Scale
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly
Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

MDA = 2.7/, + 3.29(R./T, + R,/T,)"?

e (2/100)

Survey type (by number) refers to direct or
removable alpha or beta’/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): Second Floor- Southeast Wall of Inner Area in Control Room

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gamma)
METER: L2221 METER: L2220

SERIAL #: 50062 SERIAL #: 52823

PROBE # AC-3 PROBE #: 44-9

SERIAL # 408951 SERIAL # 11150

GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) =

1
Tb = Background Time (min) = 1

Background counts in Tb = 5
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 5
e = Probe Efficiency = 7.70%
a = Probe Area (cm) = 59

MDA (dpm/100 cm?) =

GUIDELINE VALUE:

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LBS100W METER:
SERIAL # 13796 SERIAL #
PROBE # N/A PROBE #:
SERIAL # N/A SERIAL #
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/9/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

N

Individual Completing Form:

Reviewed By:

/4

G-33

Lo Tk,

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time {min) = 1

Background counts in Tb = 331
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 331
@ = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = 2663]
4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 8:00
Rb = Background rate {(cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

1]

o/ 3{/7

Date: .f'// { /5’ £
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Calculation Sheet

S SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Second Floor- Southeast Wall of Inner Area in Control Room 2 for direct betalgamma
Date 10/9/97 3 for remavable alpha
Meter L2221 4 for removable beta/gamma
Serial # 50062 § for exposure data at 1 em
Probe AC-3 6 for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm?2)
Average Measurement Level
This sheet uses the following equation to determine the Average Xavg = 1/Ng« L(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Where
Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)
o(x) = -68
ng = 11
Xavg = -6
~ Maximum value in population = 66 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard Sy = (E(Xavg - X)3)"7
Deviation. (NUREG/CR-5849) (ns- 1)'"?

Where
s, = standard deviation
Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n)

Xavg ® R %

n, = 11

E(Xayg - X2 % 36872
s, = 61

G-35



Calculation Sheet

Survey Unit: Second Floor- Southeast Wall of Inner Area in Control Room
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xayg * tioar [S,:/(ng)"Y]
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Conﬁdence Level

Xayg = Calculated mean for a survey unit

t...q= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -8
ticar= 1.812 *Note: for values of t,., & not on the table, the nearest greater value is used
S = 61
ng = 11
He = 27

Date: / CQ 3/

Individual Completing Form:

Reviewed by: D T -
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Direct Beta-Gamma Data Sheet

Survey Type: 2 Notas:
Project Title: Georgra Tech Charactenzation Survey (1) Place total counts directly from metar Activity column will correct for background

Survey Unit {Location): Second Floor- Southeast Wall of inner Area in Gontrol Room (2) Information for instrument and background taken directly from the MDA spreadsheet
2 ST Toani Yval o inner Area in ontrol Room |
Oate: 10/9/97

Instrument
Model: L2220 Serial ¥ 52823 Efficiency: 21.87%
Probe: 44-9 Serial . 11150 MOA: 2663
Uncartainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Levei) MDA
Point Counts Minute  (dpnv100cm’) (dpmv100cm®)  (dpmy100 em’)
288 azs 3z -91 1534 2683
289 337 337 183 1544 2683
307 333 333 61 1540 2683
308 308 308 -762 1508 2683
309 285 285 -1402 1483 2683
310 273 273 -1768 1488 2883
k3] 22 222 -3323 1405 26683
312 319 319 -368 1523 2683
313 264 284 -2042 1457 2683
318 313 313 -549 1518 2683
318 307 307 -732 1509 2643

%

wasy. U/ Vi //w74
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Calculation Sheet

Input ane of the following 1 for direct alpha

2 for direct beta/gamma

SURVEY TYPE: 2
Survey Unit Second Floor- Southeast Wall of Inner Area in Control Room
Date 10/9/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2663
Survey Type Direct Bata/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where

Xavg = calculated mean for a survey unit
Ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to n,)
I(x) =
n, =
Xavg =
Maximum value in population =

Standard Deviation

-10791

11

-981

183 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

Where
Sx = standard deviation

Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to n,)

Xavg ® -981
ng = 11
E(Xayg - X))2= 11314866
8= 1064

G-38

3 for removabte alpha
4 for removable beta/gamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/ng. £(x;)

- 212
Sy = (E(Xayg - X;) )

(ng-1)"?



Calculation Sheet

. Survey Unit: Second Floor- Southeast Wall of Inner Area in Control Room
~ Survey Type: 2
This sheet uses the following equation to determine the 9 Be = Xayg * tiogr [S4(Ng)"™)
Confidence Level. (NUREG/CR-5849)
Where
K. = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
ti..ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,
Xavg = -981
tat = 1.812 Note: for values of t;, & not on the table, the nearest greater vaiue is used
8 = 1064
ng = 1"

Be = -400

\“-\_/’
Individual Completing Fo / Qﬂﬁ; /4\\%/ Date: {lg% (2 77
Reviewed by: W W&/ Date
/

.
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Removable Beta-Gamma Data Sheet

Survey Type 4 Notes:
Project Tite: Georgia Tech Characterization Surve. (1) Placa total counts directly from metar Activity column will correct for backgrouna
Survey Unit (Location): Second Floor- Southasst Wail of inner Area 1 Cantrol Room (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/9/97
Instrument
Modei: LB 5100 W Senal ¥ 13795 Efficiency: 4345%
Probe: N/A Serial #.  N/A MDA: 17
Survey Activity MDA

Boint  (dpm/100 om?) {dpm/100 em?)

288 1 17

289 10 17

307 0 17

308 5 17

309 Q 17

310 1 17

3N 0 17

312 1 17

313 0 17

318 3 17

319 0 17

Reviewsd By: ome_g 07 P

I 47/\’/ /4% 2/50/57
0 — 7 /A
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE: 1
METER: L2221
SERIAL #: 50062
PROBE #: AC-3

SERIAL #: 408951

GUIDELINE VALUE: 100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE: 3
METER: LB 5100 W
SERIAL #: 13795
PROBE #: N/A
SERIAL #: N/A

GUIDELINE VALUE: 20

Ts = Sample Time {min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Proba Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

Georgia Tech Characterization Survey

Second Floor- Control Room, Ceiling

(direct alpha) SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #:
(dpm/100 cm?) GUIDELINE VALUE;
1
7
5
10/9/97
7:30
5
T 7.70%
59

(removable alpha) SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #:
(dpm/100 cm?) GUIDELINE VALUE:
1
10
0.7
T 10/9/87
15:53
0.07
28.35%

100

MDA = 2.71/T, + 3. 29(R./T, + R/T,)'?

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/igamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

2 (direct beta/gamma)
L2220
52823

44-9
11150

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 331
Date background was taken = 10/9/197
Time background was taken = 7:30

Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Probe Area {(cm) = 15

- 2663

MDA (dpm/100 cm?) =

4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm®)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10

Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 15:53

Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

e /2/29/G7

MDA (dpm/100 cm?) =

Yit/58

Date:




Direct Aipha Data Shest

Survey Type 1 Notes:
Project Title: Georgia Tech Charactanzation Survey
Survey Unit {Locaton): Second Fioor- Control Room, Cailing
Date: 10/9/97
Instrument
Model: 12221 Serial # 50062
Probe: AC-3 Serial # 408951
Uncartainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Level) MDA
Point Counts  Minute  (dpmV100cm’)  (dpmi100cm’)  (dprv100 cm?

298 18 18 288 207 289

298 ] 0 -110 %6 289

306 3 3 -44 122 209

329 [] ] 22 143 289

330 0 Q -110 96 289

34 7 7 “ 149 289

335 3 3 “4 122 289

338 6 8 22 143 289

338 1 1 -83 108 289

(1) Place total counts dirsctly from meter Actwity column will correct for background
(2) for and g laken dicactly from the MDA spreadsheet

Efficiency: 7.70%
MDA: 289

e LR/ PT7

e i

Oate: ,//’/ i f /

Reviewed By:



Calculation-Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit Second Floor- Control Room, Ceiling
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable aipha

4 for removable bata/gamma
5 for exposure data at 1 cm

6 for exposure data at 1 mater

This sheét uses the following equation to determine the Average Xavg = 1/ng. £(x;)

Measurement Levet for each instrument per survey unit. (NUREG/CR-5849)

Where
Xayg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
T(x) = -22
ng= 9
Xovg = -2
Maximum value in population = 288 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =
Deviation. (NUREG/CR-5849)
Where

s, = standard deviation
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = -2
ng = : 9
2(Xayg - X)) = 120464
s, = 123

G45

2 112
(z(xavg = xi) )

. (ns . 1)112



Calculation Sheet

Survey Unit: Second Floor- Control Room, Ceiling
Survey Type: 1

This sheet uses the following equation to determine the 9 Be = Xayg + tiaar [S4(ng)"]
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

t.ear= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ng = number of measurements within a survey unit used to determine Xavg and s,

Xavg = -2
Yo = 1.860 Note: for values of ., o not on the table, the nearest greater value is used
Sy = 123
n,= -9
He = 74

Individual Completing Form: /J /é /7 / Date: / ‘77{0? ?/ 7 7

Reviewed by: Date: ..~ 25

e




Direct 8eta-Gamma Data Sheet

Survey Type:
Project Title:

Survey Unit {Location).

Oate:

Instrument
Model: L2220

2

Georgia Tech Charactenzation Survey
Second Fioor- Control Room, Cailing

10/9/97

Probe: 44-9

Survey
Point

298
299
308
329
330
334
335
338
338

Gross Gross
Total Counts Per

Counts  Minute
347 47
255 255
358 358
299 299
354 354
325 325
308 308
401 401
297 297

N/ Py

Serial #:
Serial #:

Uncenainty
(95% Confidence
Activity Level) MDA
{dpm/100 cm’)  (dpm/100 em?)  (dpmy100 em?)
488 1556 2663
237 1448 2683
732 1565 2683
-975 1500 2683
701 1564 2663
-183 1530 2663
-701 1510 2683
2134 1618 2683
-1038 1497 26683

Notes:

{1) Piace total counts directly from mater. Activity column will correct for background
(2) information for :nstrument and background taken diractly from the MDA spreadsheet

Efficiency: 2187%
MDA: 2683

Reviewed By:

ﬂcuy’ 4

G47

Oate:

[2/27/77

It




Calculation Sheet

SURVEY TYPE: 2 Input one of the following 1 for direct alpha
Survey Unit Second Floor- Control Room, Ceiling 2 for direct beta/gamma
Date 10/9/97 3 for removable alpha
Meter L2220 4 for removable betaigamma
Serial # 52823 S for exposure data at 1 cm
Probe 44-9 6 for exposure data at 1 meter
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma

Guideline Value 5000 {dpm/100 cm2)

Average Measurement Lovel

This sheet uses the following equation to determine the Average

Xavg = 1/ns' 2(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xayg = calculated mean for a survey unit
Ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ny)
ix) = -1187
ng = 9
Xavg = -129
Maximum value in population = 2134 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (Z(Xaug - X)3 12
Deviation. (NUREG/CR-5849) (ng-1)'"?
Where

S, = standard deviation
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg 2 -129

n,= ) 9

E(Xavg - X2 13587888
S, = 1303




Calculation Sheet

Survey Unit: Second Floor- Control Room, Ceiling
Survey Type: 2

This sheet uses the following equation to determine the 9 Be = Xavg + tioar [$x/(ng)"Y)
Confidence Level. (NUREG/CR-5849)

Where
He = value compared to guideline value to determine 95% Confidence Level
Xavg = Caiculated mean for a survey unit
t...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
S« = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xayg @nd s,

Xavg = -129
ticar™ 1.860 Note: for values of t,.,  not on the table, the nearest greater value is used
Sy = 1303
n, = 9
B = 679

/
W Date: / it/ 7/

’ /

Individual Completing Form: [Kﬁ, Date: /07592 7 / Q7
o

Reviewed by:




Removable Alpha Data Sheet

Survey Type 3 Notes:
Progect Title: Georgia Tech Charactenzation Survey {1) Place total counts directly from meter. Activity column will correct for Dackground
Survey Unit Location): Second Floor. Controt Room. Caling {2) Information for instrument and background taken directly from the MDA soreadsheet
Oate Jo997
instrument
Model: L8 5100 W Seral # 13795 Efficiency: 28.35%
Probe: N/A Serial #: N/A MDA: 13
Survey Activity MDA

Pont  (dpm/100 cm?) (dpm/100 cm?)

298 0 13

299 0 13

306 0 13

329 0 13

330 3 13

34 0 13

335 [} 13

336 Q 13

338 0 13

.0 én/ o 2/29/57

Reviewed Bf: L - - Date: Lz

G-50



Removable Beta-Gamma Data Sheet

Survey Type
Project Title,

Survey Unit {Location):

Date:

Instrument

Model: LB 5100 W

Prabe: N/IA

Survey
Point

298
299
306
329
330
K
335
336
338

"

Activity

4 Notes:
Georga Tech Charactenzation Survey {1) Place total counts directly from meter. Activity column wuil correct for dacxground
Second Fioor- Control Room. Cedling {2) Information for instrument ang background taken directly from the MDA spreacsneet
10/9/97
Senial #: 13795 Efficiency: 43.45%
Serial #:  N/A MDA: 17
MDA

{dpm/100 em®)  (dpm/100 cm?)

O N NWWO W=

17
17
17
17
17
17
17
17
17

Individual Completing Form: %‘—' ‘%/,I/?/ Date: / o?é? 7/¢ 7

Reviewed By: -%——‘---"' o~ == — S Date: . S /?X.

racs T
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Second Floor- Windows of the Control Room
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Elevation View
Not Drawn To Scale

Window
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“Reactor On” Sign

: Storage Closet

T ®
©

Window

O Survey Location

<. Survey Locations
- Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

MDA = 271/, + 3.29(R,T, + Ry/T.)"

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE: 1
METER: L2221
SERIAL #: 50062
PROBE #: AC-3
SERIAL #: 408951

GUIDELINE VALUE: 100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL #: 13795 SERIAL #:
PROBE #: N/A PROBE #:
SERIAL #: N/A SERIAL #:
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min} = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/9/97

Time background was taken = 8.00

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed 8y:

Georgia Tech Characterization Survey

Second Floor- Windows of the Control Room

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable betaigamma

(direct alpha)
METER:

SERIAL #:

PROBE #:

SERIAL #:

(dpm/100 cmz)

1

1

5
10/9/97
7:30

5

7.70%
58

100

=l

2 27

SURVEY TYPE:

GUIDELINE VALUE:

G-53

2 (direct beta/gamma)
12220
52823

44-9
11150

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 331

Date background was taken = 10/9/97
Time background was taken = 7:30

Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Probe Area {cm) = 15

_ 2663

MDA (dpm/100 cm?) =

4 (removable beta/gamma)
LB S100 W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sampie Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3

Date background was taken = 10/9/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

T

oo _LR/20/27
Y2 /od

MDA (dpm/100 cm?) =

Date:




Direct Alpha Data Sheet

Survey Type. 1 Notes:

Projact Title: Georgia Tech Charactenzation Surve: (1) Placa total counts directly from mater. Activity column will correct for backgrouna
Survey Unit {Location): Second Flcor- Windows of the Control Room {2) Information for instrument and background taken girectly from the MDA spreacshest
Date: Joms7T -
tnstrument
Model: 12221 Serial # 50062 Efficiency: 7.70%
Probe: AC-3 Serial & 408951 MOA: 289
Uncertainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Lavei) MDA

Poit Counts Minute  (dpmii00em’) (dpovi0Oem’) (dpmV100 em?)

2% 2 2 66 114 289

2 3 3 -44 122 289

292 ] 8 22 143 289

293 1 1 -83 108 209

294 5 5 0 138 289

295 s 5 0 138 289

332 5 5 0 138 288

—— ._,m/d/a_, (/Aiﬁﬂ /07/3//77

Date: /’//,//7}/

By:

G-54



Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha

Survey Unit Second Floor- Windows of the Control Room 2 for direct beta/gamma
Date 10/9/97 3 for removable alpha

Meter L2221 4 for ramovable beta/gamma
Serial # 50062 5 for exposure data at 1 cm
Probe AC-3 6 for exposure data at 1 meter
Serial # 408951

MDA 289

Survey Type Direct Alpha

Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1/Ng. 2(x))
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
2(x) = -176
ng = 7
Xovg = -25
Maximum value in population = 22 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - x5
Deviation. (NUREG/CR-5849) (ng- 1)"?
Where

Sx = standard deviation
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = ) -25

n= 7

2(Xeyg - )= 10095
s, = M

G-55



Calculation Sheet

Survey Unit: Second Floor- Windows of the Control Room
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xavg * tioar [Syl(Ne)*]
Confidence Level. (NUREG/CR-5849)

Where
H. = value compared to guideline value to determine 95% Confidence Level
Xayg = Calculated mean for a survey unit
t...et = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -25
e = 1.943  “Note: for valyes of t,., 4 not on the table, the nearest greater value is used
S, = 41
ng = 4
Be = 5

Individual Completing Form: /4%5,— Aéﬁ/ Date: ( 4%2{ 9 7

Reviewed by: Date: -~~~ fs’/

G-56



Direct Beta-Gamma Data Sheet

Survey Type: 2 Notes:
Project Title: Georgia Tech Charactenzation Surva: (1) Place total counts diractly from meter. Activity cotumn will correct for background
Survay Unit (Locatony: Second Floor- Windows of the Control Room (2) Informaton for nstrument ang background taken directly from the MDA spreaasheet
Date: 10/9/97
Instrument
Model: L2220 Serial #: 52823 Efficiency: 21.87%
Probe: 44-9 Senal#. 11150 MOA: 2683
Uncentainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Lavel) MDA
Point Counts  Minute  (dpm/100¢em’) (dpmii0Oem’ (dpmv100 em’)
290 291 29 -1219 1490 2663
pial 380 380 884 1571 2883
292 430 430 3018 1848 2683
293 295 295 -1097 1495 2683
294 385 385 1038 1578 2683
295 318 318 -398 1522 2683
332 268 268 -1981 1480 2663

Individusl Complating Form:

2 /éﬁ/— oo/ 2/ [97
,WM i oute: /ﬁfj/?f

Reviewed By:

G-57



Calculation Sheet

~— SURVEY TYPE: 2 Input one of the following
Survey Unit Second Floor- Windows of the Control Room
Date 10/9/97
Meter L2220
Serial # 52823
Probe 449
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable bata/gamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

This sheét uses the following equation to determine the Average Xavg = 1/0. 2(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)
o(x) = 245
ng = 7
Xyyg = 35
N— Maximum value in population = 3018 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard Sy =
Deviation. (NUREG/CR-5849)
Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)
Xavg = 35
ng= 7
£(Xgvg = X)) 2= 17725048
L 1719
/
o

G-58

2112
(EXavg = Xi) )

(ng- 1)'?



Calculation Sheet

Survey Unit; Second Floor- Windows of the Control Room
Survey Type: 2

This sheet uses the following equation to determine the 9 o = Xavg + by, qr [8,/(n,)"
Confidence Level. (NUREG/CR-5849)

Where

e = value compared to guideline value to determine 95% Confidence Level
Xavg = calculated mean for 3 survey unit

tear= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
S, = standard deviation of measurements in a survey unit
Ns = number of measurements within a survey unit used to determine Xayg @nd s,

Xavg = 35
tyg o= 1.943 Note: for values of t-u.ar N0t ON the table, the nearest greater value is used
S, = 1719
ng = 7
Be = 1297

Individual Completing Form: Ldz___ Date: /oZ ?7
/S’

— v
Reviewed by: M /4W7 Date: _ //7#/5¢
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Removable Alpha Data Sheet

Survey Type 3
Project Title Georgia Tech Charactenzation Survey
Survey Unit (Location) Secona Fioor- Windows of ine Control Room
Date 10/9/97
Instrument
Model: LB 5100 W Seral #: 13795
Probe: N/A Senal # N/A
Survey Activity MDA

Point  (dpm/100 cm?) (dpmi100 cm?)

2%0 0 13

291 0 13

292 0 13

293 ¢ 13

294 0 13

285 [¢] 13

332 0 13

Notes
1) Place total counts airectly from Meter  Actwity columa will zorrect ‘or sacxgroure
(2} information far :nstrument ang backgraung taken cirectly from e MDA spreacsheet

Efficency: 28.35%
MDA 13

s ot o, J% 7> . [R/3[57
‘ Reviewed By: rﬁ "/'Zzhum/q Date: {//V/f/

G-60



Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Survey {1} Pace total counts directly from meter. Activity column will correct for tackground
Survey Unit (Location): Secord Floor- Windows of the Contrar Room (2) Information for instrument and background taken directly from the MDA spreadsheet
Oate: 10/9/97
. Instrument
[ Model: LB 5100 W Serial#: 13795 Effidency: 43.45%
Prodbe: NA Serial #: N/A MDA: 17
N’
Survey Activity MDA
Point  (dpmv100 em?)  (dpmv100 em?)
290 3 17
290 5 17
292 k4 17
293 3 17
294 7 17
295 0 17
332 5 17
\\..//

Reviewsdﬂy'/ Date:

Ny —

7

G-61
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Second Floor- Outer Area of Control Room

Top View
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849);

Notes:

Enter all time in minutes
Enter all dates as m/dfy
Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)

PROJECT TITLE:

MDA = 2.71/T, + 3.29(Ry/T, + RyT.)"?
e (a/100)

Georgia Tech Characterization Survey

SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #

PROBE #:

SERIAL #
GUIDELINE VALUE:

Second Floor- Quter Area of Control Room

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct aipha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

1

1Y

___ 100

Ts = Sample Time (min) =

Tb = Background Time {(min) =
Background counts in Th =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
@ = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE:
METER:

SERIAL #

PROBE #:

SERIAL #:
GUIDELINE VALUE:

|

(direct alpha)

(dpm/100 cm?)

7.70%

il

3 (removable alpha)

LB51o0w
13795

N/A

N/A

20 (dpm/100 em?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 em?) =

Individual Completing Form:

SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #:
GUIDELINE VALUE:

SURVEY TYPE:
METER:
SERIAL #
PROBE #:
SERIAL #:
GUIDELINE VALUE:

2

5000

Ts = Sampie Time (min) =

Tb = Background Time {min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate {cpm) =
@ = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

4

LB 5100 W
13795

N/A

N/A

100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
@ = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 em?) =

Reviewed By:

-

frzere

(direct beta/gamma)

(dpm/100 cm?)

|

w
(2]
ry

-
Q
w{Nj©
olvle
alé|~

I

N
®
%
*®

-
o

2663

1

(removable beta/gamma)

{dpm/100 cm?)

U

10/9/97
8.00

l

|

43.45%
100

l

7

i

Date: Jozl/g O/ 9’7

Date:

///5/2’)?
/ 7



Direct Alpha Data Sheet

Survey Type 1 ' Notes:

Project Title: Georgia Tech Charactenzation Surv (1) Place total counts directly from matsr. Actvity column wall correct for background

Survey Unit (Location): S:Igol;;! Floor- Qutar Area of Control Room {2) Information for instrument and background taken dirsctly from the MDA spreadsheet

Date: 1

Instrument

Model: L2221 Serial# 50062 Efficiancy: 7 70%

Probe: AC-3 Serial # 408951 MDA: 289

Uncertainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Level) MOA

Point Courts  Minute  (dpaviOOem’) (dpmvi0Ocm®)  (dpmv100 em?)
40 [] [} 22 143 289
341 18 18 285 207 289
342 13 13 178 183 209
343 4 4 -22 129 289
k) 138 15 220 193 289
S 2 2 £8 14 289
348 10 10 110 167 289
347 2 2 -6 114 289
348 0 0 -110 % 289
349 4 4 -2 129 289
350 4 4 -22 129 289
351 4 4 -22 o129 288
352 3 3 44 122 289
353 3 3 44 122 289
354 2 2 66 114 289
355 8 8 88 156 289
358 4 4 <22 129 289
357 1 1 -88 108 289
358 11 1 132 173 289
359 3 8 ] 158 289
360 8 8 &8 156 289
361 5 5 0 138 289
362 4 4 -22 129 289
363 8 8 88 158 289
384 4 4 22 129 289
385 10 10 110 167 289
368 8 [} 2 143 289
387 8 8 22 143 289
%8 ] 5 0 138 289
369 1 1 -88 106 289
370 2 2 56 114 289
k1al 9 9 L1 ] 181 289
372 3 3 44 122 289
373 3 3 44 122 209
74 4 4 -2 129 208
375 4 4 22 129 289
378 3 3 44 122 289
3 4 4 -22 129 289
378 4 4 -22 129 289
379 3 3 -44 122 289
380 7 7 4“ 149 289
kLY 3 3 44 122 209
382 4 4 -22 129 289
383 4 4 22 129 288
384 [} 0 -110 98 289
385 3 3 44 122 289
388 5 E ] 136 289
387 4 4 -22 129 289
388 4 4 22 129 289
389 0 0 -110 k] 289
%0 4 4 -2 129 289
381 1 1 -88 108 289
392 3 3 44 122 288
393 3 3 44 122 289
394 [+] [} 110 98 289
395 3 3 A4 122 289
396 4 4 22 128 289
397 1] 0 -110 98 289
398 4 4 -22 129 289
399 k] 3 44 122 289
400 4 4 -2 129 289
401 4 4 -2 129 289

S /4:/{;—» //4/7’ w (/30/77
w——;—'—%/‘ om/:". ;//',(7




Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit Second Floor- Outer Area of Control Room
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct betasgamma

3 for removable alpha

4 for removable beta/gamma
S for exposure data at 1 cm

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 1/Ng« £(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xayg = Calculated mean for a survey unit
Ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

2(x) = -550
ng= 62
Xavg = -9
Maximum value in population = 286 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xavg = calculated mean for a survey unit
Ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = -9

N = 62

E(Xavg - Xi)2 = 360542
8, = 77

G-65

2172
{Z(xavq = xi) )

(ng- 12



Calculation Sheet

Survey Unit: Second Fioor- Outer Area of Control Room
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xavg * tyoar [S/(Ns)"
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ti...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
8¢ = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @nd s,

Xqvg = -9
ticar= 1.671  *Note: for values of t,., ot on the table, the nearest greater value is used
Sy = 77 '
ng= 62
Ba = 7

Individual Completing Form: A2 . ,é/ % Date: /02430/ 7
L= V , 7 .-
Reviewed by: W Date: é/ 2 -




Direct Beta-Gamma Data Sheet

Survey Type. 2

Project Title: Georgia Tech Charactenzation Survey
Survey Unit (Locaton). Second Floor- Outer Area of Control Roam
ODate: 10/9/97

Instrument

Modei: L2220 Serial #: 52823
Probe: 44-9 Serial # 11150

Uncentainty
Gross Gross (95% Conficencs
Survey  Total Counts Per Activity - Level)
Point Counts Minute  (dpm/100cm’) {dpmvi0Ocm®) (dpmV100 cm)
340 377 377 1402 1590
3 273 273 -1768 1488
342 528 525 5914 1748
343 281 281 -1524 1478
344 383 383 1588 1598
345 355 355 732 1585
348 395 385 1951 1610
347 285 285 -1402 1483
348 381 381 914 1572
348 278 278 -1877 1472
350 3or 307 -732 1509
351 340 340 274 1548
352 427 427 2926 1845
353 309 309 871 1511
354 341 341 305 1549
358 402 402 2184 1818
3568 358 358 782 1568
357 382 382 945 1573
358 348 348 518 1857
359 343 343 366 1561
360 3n kYAl 1219 1583
81 353 353 671 . 1583
382 232 232 -3018 1418
3683 299 299 -975 1500
384 308 308 <701 1510
365 314 314 -518 1517
368 298 298 -1008 1498
as7 274 274 -1738 1470
388 395 385 1951 1610
389 384 384 1818 1598
370 214 214 -3587 1395
n 196 198 4115 1372
372 379 379 1483 1592
373 435 435 3170 16854
374 357 357 793 1587
375 344 344 398 1552
376 32 kril -305 . 1526
377 328 328 -81 1534
378 474 474 4359 1695
379 384 384 1618 1598
380 444 444 3445 1883
381 are 379 1483 1592
382 285 285 -1402 1483 -~
383 488 488 4178 1089
34 350 350 579 - 1559
385 392 392 1859 1607
388 410 410 2408 1826
387 409 408 2378 1825
388 225 228 <321 1409
389 339 339 244 1547
390 377 ar? 1402 1590
391 315 ns -488 1519
392 266 268 -1981 1480
393 315 315 -488 1519
94 273 273 -1768 1488
395 23 23 -244 1528
308 408 408 2347 1624
397 77 77 1402 1590
398 208 208 -3749 1387
309 318 318 -3968 1522
400 azs 328 -1 1534
401 348 348 518 1557

Notes:

MDA

2683
2863
2883
2883
2683
2683
2663
2683
2663
2683
2663
2663
2e83
2683
2663
2663
2863
2863
2683
2663
2663
2863
2683
2683
2683
2683

20683

2683

2663
2683
2683
2883
2883
2883
2683
2683
2683

{1) Place totat counts directly from meter. Activity column will correct for backgraund
(2) Information for instrument and bacxground taken directy from the MDA spreadsheet

Efficiancy: 21.87%

MDA: 2663

d By:

G-67
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. [2/30/77
Date: /1 / /.5;/ QX




Calculation Sheet

N SURVEY TYPE: 2 Input one of the following
Survey Unit Second Floor- Outer Area of Control Room
Date 10/9/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2663
Survey Type Direct Beta/lGamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
S for exposure data at 1 cm

€ for exposure data at 1 meter

This sheet'uses the following equation to determine the Average Xavg = 1ng- £(x;)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
z(x) = 22587
n, = 62
Xavg = 364
N _/*' Maximum value in population = 5914 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
8x = standard deviation
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = 364

n, = 62

E{Xpyg - X)) = 241124175
s, = 1988

212
(E{Xavg - X))

(ns - 1)'?



Calculation Sheet

Survey Unit: Second Floor- Outer Area of Control Room
Survey Type: 2

This sheet uses the following equation to determine the 9 Be = Xayg * tioar [Sx(Ng)")
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ti..ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = 364
to = 1.671  *Note: for values of t,., o not on the table, the nearest greater value is used
S, = 1988
ng= 62
Be = 786

Individual Completing Form: /4%:/ /Zﬂ/- /- Date: /J{BO{W
Reviewed by: ﬁ /Mx;/ Date: /é 5/




Removable Alpha Data Sheet

Survey Type 3 Notes:
Project Title: Georgra Tech Charactenzation Survey (1) Place total counts directly from meter. fer 5
g:l"vey Unit {Location): ?Bc;n; 7Floot- Quter Area of Control Room {2) Information for instrument and uackegru::d"::::: ::'c"\;;";rg?n":ﬁ fi;)f:;?er::::eel
e: 19/
Instrument
Model: LB 5100 W Serial #. 13795 Efficiency: 28.35%
Prabe. N/A Serial # N/A MDA: 13
Survey Activity MDA
Pont  (dpm/100 em®)  (dpm/100 em’)
340 3 13
341 0 13
342 3 13
343 0 13
344 0 13
345 0 13
346 0 13
347 0 13
348 0 13
349 3 13
350 0 13
351 0 13
352 [+] 13
353 0 13
354 3 13
355 0 13
356 0 13
357 "] 13
358 0 13
359 0 13
360 Q 13
361 0 13
362 Q 13
363 a 13
364 ] 13
365 1] 13
366 0 13
367 ] 13
368 Q 13
369 Q 13
370 a 13
KAl 0 13
372 1] 13
373 Q 13
374 0 13
375 ] 13
are 3 13
r o 13
378 Q 13
379 Q 13
380 ¢ 13
381 3 13
382 [ 13
383 1] 13
k1) 1] 13
385 0 13
386 o 13
387 Q 13
388 4] 13
389 Q 13
3%0 (] 13
klea] 3 13
392 Q 13
393 Q 13
394 Q 13
395 3 13
396 3 13
397 [} 13
398 3 13
398 0 13
400 3 13
401 0 13

- mﬂa;c_ K . /7057

Reviewed By: i! %E——— Date: Ve
7

G-70
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Removable Beta-Gamma Data Sheet

2UWEY Type s Notes:
roject Title: W (1) Place total counts directly from meter Activit P ‘
: - y column will correct ‘or Dacxgroune
g:::_ev UnitiLocationy: V im ;loof Quter Area of Conirol Room {2) Information for nstrument and backgroung taken directly from tne MDA spreagsheet
Instrument
Model: LB 5100 W Seral #: 13795 Efficency: 43.45%
Probe: NIA Senai #: N/A MDA: 17
Survey Activity MDA

Pont  (dpm/100 cm®)  (dpmy100 em?)

340 1 17

341 1 17

342 1 17

343 3 17

344 S 17

345 3 17

346 0 17

347 1 17

348 a 17

349 0 17

350 0 17

35t 1 7

352 3 17

353 1 17

354 10 17

385 5 17

356 1 17

357 0 17

358 7 17

359 5 17

360 5 17

361 1 17

362 7 17

363 5 17

364 14 17

365 1 17

366 10 17

367 3 17

368 1 17

369 3 17

370 1 17 -

3n [ 17

372 ] 17

373 3 17

374 5 17

375 3 17

376 1 17

377 5 17

378 1} 17

379 0 17

380 10 17

381 o] 17

382 10 17

383 0 17

384 3 17

385 0 17

386 1 17

387 1 17

388 4] 17

389 V] 17

350 0 17

391 3 17

392 1 17

393 [ 17

394 1] 17

395 3 17

396 3 17

397 1 17

338 (1] 17

399 10 17

400 0 17

401 1] 17

v ot //WC—— /i/?/ o.t,:A?/ZO/?‘?

Date: // e /05/

Reviewed By:

G-71
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- - Survey Locations
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/d/y

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)

PROJECT TITLE: Georgia Tach Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): Second Floor- Area West of Control Room

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gamma)
METER: L2221 METER: L2220

SERIAL # 50062 SERIAL #: 52823

PROBE #: AC-3 PROBE #: 44-9

SERIAL #: 408951 SERIAL # 11150

GUIDELINE VALUE:

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
8 = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE:

METER: LB s100wW
SERIAL # 13795
PROBE #: N/A
SERIAL # N/A

GUIDELINE VALUE;

Ts = Sample Time (min) =

Th = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
@ = Probe Efficiency =

a = Probe Area (cm) =

MDA {dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

MDA = 271/T, + 328(R.T, + Ry/T,)'?

e (a/100)

Survey type (by number) refers to direct or
is used to tie the various sheets together:
1 for direct alpha

2 for direct beta/gamma
3 for removable alpha

removable alpha or beta/gamma surveys. This

100 (dpm/100 em?)

3 (removable aipha)

20 (dpm/100 cm?)

GUIDELINE VALUE:

SURVEY TYPE:
METER:
SERIAL #
PROBE #:
SERIAL #
GUIDELINE VALUE:

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 331

Date background was taken =

—
4
©o
0
~

Time background was taken = 7:30
Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpm/100 cm®) =

LB S100W
13795

N/A

N/A

2663

H

4 (removable beta/gamma)

100 (dpm/100 cm?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Date:

U

10/8/97

I

43.45%
100

l

17

I

/2/50/57

G-73

Date: /A Y / 9/&>
77



Direct Alpha Data Sheet

Suray T oe
Sryect Tre

Survey Umtitecatony

1

Seorgra Tech Charactenzation Surve

Second Fioor- Area West of Control Room

Notes

(1) Place total counts directly

12) Informatian for instrument ang vackground

date 20957
instrument
Model: L2221 Senat# 50062 Efficiency. 770%
Probe: AC-3 Senal#: 4083951 MDA 289
Uncertainty
Gross Gross {95% Confidence
Survey  Total Counts Per Activity Level) MDA

Pont  Counts  Minute  (dpnv100cm’) (dpmy100cm®)  (dpmy100 cm?)

402 1 1 -88 106 289

403 3 3 44 122 289

404 4 4 22 129 289

405 3 3 44 122 289

406 6 6 22 143 289

407 1 1 -88 106 289

489 2 2 66 114 289

490 1 1 -88 106 289

491 7 I4 44 149 289

492 6 6 22 143 289

ing Form: f/ 7/7/‘
Reviewed By d-wr/ce;{

G-74

from meter  Aciity column will corract for 5aChgroura
taxen Jirectly from the MDA sgreacsreet

w 12/30/47
o __1f /38




Calculation Sheet

SURVEY TYPE: 1 input ane of the followang 1 for direct alpra
Survey Unit Second Floor- Area West of Control Room 2 for direct betaigamma
Date 10/9/97 3 for removable alpha
Meter L2221 4 for removable betaigamma
Serial # 50062 S for exposure data at 1 cm
Probe AC-3 6 for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1/Ng- Z(x)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng)

i(x) = -352
ng = 10
Xavg = -35
Maximum value in population = 44 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard 5= (Z(Xavg - xi)z,"2
Deviation. (NUREG/CR-5849) (ng- )2

Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng)

Xavg = -35

ng = : 10

(Xgvg - X)* = 22458
8, = 50

G-75



Calculation Sheet

Survey Unit: Second Floor- Area West of Control Room
—’ Survey Type: 1
This sheet uses the following equation to determine the 9 Be = Xavg * tigar [Se/(Ns)"™]

Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xag = calculated mean for a survey unit

t..0r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd 8,

Xaug = -35
t1.a,df = 1.833 *Note: for values of 114 ot NOt ON the table, the nearest greater value is used
S = 50
ng = 10
Ho = -6

Individual Completing For /4/&/ /_W Date: /. ﬁ 30&72
Reviewed by: Z(AJ m . Date: /, rs/s8
/
A

G-76
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Calculation Sheet

SURVEY TYPE: 2
Survey Unit Second Floor- Area West of Control Room
Date 10/9/97
Meter L2220
Serial # 52823
Probe 449
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xayg = calculated mean for a survey unit
ng = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng)

Z(x) = -9756
ng = 10
) Xavg = 976
Maximum vaiue in population = 4237 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

Where
S, = standard deviation .
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and randorm measurements at point (i)
(i varies from 1 to n,)

Xgvg = -976

ng = 10

E(Xayg - X)* = 86666572
5 = 3103

G-78

Input one of the foliowing 1 for cirect alpha

2 for direct betaigamma

3 for removable alpha

4 for removable betargamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = Yng. £(x;)

- 2172
S = (£(Xavg - X))

(ns -1 )”2



Calculation Sheet

Survey Unit: Second Floor- Area West of Control Room
Survey Type: 2

This sheet uses the following equation to determine the 9 Be = Xayg * tioar [Su/(ng)"]
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level
Xayg = Calculated mean for a survey unit
t1...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s« = standard deviation of measurements in a survey unit
n; = number of measurements within a survey unit used to determine Xavg @Nd 8,

Xavg = -976
tiaaf = 1.833  Note: for values of t,., o not on the table, the nearest greater value is used
Sy = 3103
ng = 10
Pe = 823

Individual Completing Form: /4’&’ W Date: /Q }D ?7

Reviewed by: M JSTAN L ap Date: _//75/98
/

G-79



Removable Alpha Data Sheet

Surwey T 0e
Sroiect Title

Survey Unit iLocaten)

3

Georgia Tech Charactenzation Survey

3ecanc Fioor- Area West of Contral Room

Notes:

Dater 10.9:97
Instrument
Model: L8 5100 W Senat #: 13795
Probe: NIA Seral #: N:A
Survey Activity MDA
Pont  (dpm/100 cm®) (dpmy100 cm?)
402 9 13
403 Q 13
404 Q 13
405 0 13
406 o] 13
407 3 13
489 0 13
430 0 13
491 0 13
492 [ 13

Individual Completing Farm:

Reviewed By:
?

i1y Place total counts cirectly from meter Aty Solumn wil Zorrec? ‘or SacHgreune
+21 Information for instrument and Sackgreunc taxen sirecily from e MDA soreacsreet

Efficency. 28 35%
MDA, i3

w (2 /30/07

G-80

,W«,,/ r’//s,/w



18-D

2%/ 2\ [ &X\%\\ A &\S\me\azsé

VYo 7 \PN \\,\Qx ——

4 b 26y

i S 16v

L) ! 06

¢t S 68t

Lt | 207

ras ¢ aor

&4 0 sov

Fis € ot

4 + €or

44 v zor

1, @3 601wep) {Wo00i/wdp]  juog

vaw Ay Aamung
) YOW ¥/N . (€uag ViR 9q0id
%Gr Er  Acuamiyg DR T eusg e i
wawnsuy
U

$83SDEBITS QW Bui WO), ADDID U] DUNOIBAIBE DUB WIS 1O} LOHEWIO) 21 i \uonEnT: MU »“mm
DUNTIENDRE U2, 10202 M UWTNSS ANALSY  UBlaw wWwoy; ANJID SIUNOS (B)O} 83Bd | BAINS UONRZUBIDBIBLD) Yoo el Bwh -3 s Ew“o.m

SBION =

937 Aanng

193YS |leQ ewweH-ejag 3)QRAOWAY




89

(-

Second Floor- Area East of Control Room

(-

(-

Elevation View
Not Drawn To Scale

Door to Control Room

Vent

419

Air-Conditioning Unit

Panel

O Survey Location

*~. Survey Locations
" Behind Figure



—

MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE: 1
METER: L2221
SERIAL # 50062
PROBE #: AC-3
SERIAL # 408951

GUIDELINE VALUE: 100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date backgreund was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Georgia Tech Characterization Survey

Second Floor- Area East of Control Room

MDA = 271/T, + 329(RJT, + R/T.)'2

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

(direct alpha)

(dpm/100 cm®

1

1

5
10/9/97
7:30

5
7.70%
59

SURVEY TYPE:

METER:

SERIAL #
PROBE #:
SERIAL #:

GUIDELINE VALUE:

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL # 13795 SERIAL #
PROBE #: N/A PROBE #:
SERIAL # N/A SERIAL #
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time {min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/8/97

Time background was taken = 17:49

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individual Completing Form:

=l

Reviewed Bv:L W m'w/

G-83

2 (direct beta/gamma)
L2220
52823

44-9

11150

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 331
Date background was taken = 10/9/97

Time background was taken = 7:30
Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

—____%63]

MDA (dpm/100 cm?) =

4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 17:49

Rb = Background rate (cpm) = 2
43.45%
a =Probe Area (cm) = 100

— 1]

Date: /0’1/5'//4 7

/15/28

MDA (dpm/100 cm?) =

Date:
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Direct Alpha Data Sheet

Survey Type: 1 Notes:

Project Title: Georgia Tech Characterizaton Surv (1) Piaca total counts directly from meter. Actvity column will correct for dackgrouna
Survey Unit {Location): Second Floor- Area East of Control Room @ ion for and backgr taken directly from the MDA spreadsheat
Date: 10887

Instrument

Model: 12221 Serial & 50062 Efficiency: 770%

Probe: AC-3 Senal # 408951 MDA: 288

Survey
Point

408
409
410
415
a7
418
419
420
1

Gross
Total

Counts

NAORNO®ENG®

Uncertainty
Gross {95% Confidence
Counts Per Activity Levei) MDA
Minste  (dom100cm’) (dpmvi00cm?)  (dpnv100 em)
8 22 143 289
7 44 149 289
4 -22 129 288
8 2 143 289
0 -110 98 289
2 58 14 289
0 -110 98 289
4 22 128 289
2 68 114 289
e o Form: M

Y/
nww__é:f‘??‘%@/

~

G-84
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Cate:
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Calculation Sheet

Input one of the following 1 for direct alpha

2 for direct beta/gamma

SURVEY TYPE: 1
R Survey Unit Second Floor- Area East of Control Room
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

3 for removable alpha
4 for removable beta/gamma
§ for exposure data at 1 cm

6 for axposurs data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 104+ 2(x))
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xayg = calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)
oix) = -308
ng= 9
Xavg = -34
Maximum valus in population = 44 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S,= (EXavg = X052
Deviation. (NUREG/CR-5849) (ng- )7
Where
s, = standard deviation
Xgyp = Calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n)
Xevg = 34
n, = 9
£(Xevg - X)° = 26244
s, = 57
(
\\.//

G-85



Calculation Sheet

Survey Unit: Second Floor- Area East of Control Room
Survey Type: 1

This sheet uses the following equation to determine the 9 Ha = Xavg + tioar [$,:/(ny)"7)
Confidence Level. (NUREG/CR-5849)

Where .
M. = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ti...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd s,

Xavg = 34
o= 1.860 *Note: for values oft,., 4 not on the table, the nearest greater vaiue is used
8§, = 57
n, = 9
Bo = 2

Individual Completing Form: /Z; /7\ Date: ‘/%{ /4 527

. 4 /
Reviewed by: e e— Date: "/ o+
rd
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Direct Beta-Gamma Data Sheet

Survey Typa: 2 Notss:
Project Title: Georgia Tech Charactsrization Survey _ _— (1) Placs total counts directly from matar Activity column will carmect for Dackgroung
Survey Unit (Location).  Second Floor- Area East of Control Room (2) Information for instrument and background taken directly from the MDA spreadshaet
Date 10/9/97
Instrument .
Model: 12220 Seriat#: 52623 Efficency: 21.87%
Probe: 44.9 Senal#: 11150 MDA: 2683
Uncantainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Level) MDA

Boit Counts Minute  (dpm/100cm’) (dpmv100 em’)  (dpmy/100 em®)

408 273 273 -1788 1488 2683

409 119 118 8482 1287 2683

410 104 104 -8920 1248 2683

415 11¢ 19 -8482 1287 2663

47 402 402 2164 1618 2683

418 317 317 -427 1521 2683

419 403 403 2195 1619 2683

420 320 320 -335 1524 2663

421 376 are 1372 1589 2663

/ o /&/5047

Individual Compieting Form: 2zl

Reviewed By: ZM Oate: /; //S(:/ 7 (
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Calculation Sheet

SURVEY TYPE: 2 Input one of the following 1 for direct alpha
Survey Unit Second Floor- Area East of Control Room 2 for direct beta/gamma
Date 10/9/97 3 for removable alpha
Meter L2220 4 for removable bata/gamma
Serial # 52823 S for exposure data at 1 cm
Probe 44-9 & for exposure data at 1 meter
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1N, 2(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where .
Xayg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)
£(x) = -16643
Ne = 9
Aavg = -1849
Maximum value in population = 2195 (dpm/100 cm2)
Standard Deviation
This sheet uses the- following equation to determine the Standard S, = (E(Xavg - X)5 12
Deviation. (NUREG/CR-5849) (ng- 1)'"2
Where

s, = standard deviation
Xavg = calculated mean for a survey unit
ny = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ny)

Xavg = -1849
n,= 9
EXevg - X)) = 115428366
s, = 3798

G-88



Calculation Sheet

Survey Unit: Second Floor- Area East of Control Room
Survey Type: 2

This sheet uses the following equation to determine the 9 Ha = Xayg * tiggr [S,/(ng)"
Confidence Level. (NUREG/CR-5849)

Where
He = value compared to guideline value to determine 95% Confidence Level
Xavg = calculated mean for a survey unit
ti...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = -1849
tywar= 1.860 “Note: for values of t,., o not on the table, the nearest greater value is used
S, = 3798
ng = 9
B = 506

Individual Completing Form: /4%\/ Aﬁ Date: /02{}/f 77

Reviewed by: Date:  i//5 ?
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Removable Alpha Data Sheet

Survey Type. 3 Notes:

Prciect Title Georgia Tech Charactenzation Survey {1) Place total counts directly ‘rom meter. Activity column will correct for zackgrouna
Survey Unit {Location). Secong Floor- Area East of Contror Room (2} information for nstrument ang background taken directly from the MDA soreagsneet
Date- 10/9/97

Instrument

Model: LB 5100 W Senal # 13795 Efficiency: 28.35%

Probe: N/A Senal#: N/A MOA: 13

Survey

Activity

MDA

Pont  (dom/100 em?) {dpm#100 em?)

408
409
410
415
417
418
419
420
421

QMOQOQQOO

ot o o 12/2,97

Reviewed By: 7 ﬁf 7;:‘/""’,7 Date: /’ / /. ‘SZ / gé’
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Removable 8eta-Gamma Data Sheet

. Survey Type: 4 Notes:
Project Title: Georgia Tech Charactenzation Survey (1) Placa total counts directly from mater. Activity column will correct for background
Survey Unit (Location): Second Floor- Area East of Control Room {2) InK ion for instrument and background taken diractly from the MDA spreadsheet
Oate: 10/9/97
' Instrument
{ Modei: LB 5100 W Sernal #: 13795 Efficiency: 43.45%
Probe: NIA Serial#:  NA MDA: 17
N’
Survey Activity MDA
Point  (dpm/100cm?) (dpnv100 em?)
408 10 17
408 10 17
410 0 17
415 5 17
417 5 17
418 1 17
419 1 17
420 0 17
421 1 17
~—

Reviewsd w;%_‘—_'_. Date: / "/7? =
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter ail dates as m/d/y

Enter efficiency in decimal form (i.e.

. 28.3% = 0.283)

Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc)

PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): Second Floor- Area East of Reactor Top
SURVEY TYPE: 1 (direct alpha)

METER: 12221

SERIAL #: 50062

PROBE #: AC-3

SERIAL # 408951

GUIDELINE VALUE:

Ts = Sample Time {min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

100 (dpm/100 cm?)

1

1

5
10/9/97
7:30

5

7.70%
59

MDA =

SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

SURVEY TYPE: 3 (removable aipha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL # 13795 SERIAL #
PROBE # N/A PROBE #
SERIAL #: N/A SERIAL #
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/9/97

Time background was taken = 8:00

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency =
a = Probe Area (¢cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

28.35%
—100

=
o

2.7UT, + 320(RJT, + R/T)'?
e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

4 for removable beta/gamma

2 (direct beta/gamma)

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1

Background counts in Tb = 331
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpm/100 cm?) =

2663 l

4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 em?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10

Background counts in Tt = 18.3
Date background was taken = 10/9/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 2
@ = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

I |

MDA (dpm/100 cm?) =

w1 2/29/577

Date: /, //.S/ / £

Reviewed By: ' W ﬁ?%
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Direct Alpha Data Shest

Survey Type:

Project Title:

Survey Unrt (Location):
Date:

Notes:
(1) Placa tota) counts directly from meter. Activ

ty columa will correct for background
(2) information for instrument and background

taken directy from the MOA spreadsheet

Instrument )
Model: L2221 Serial £ 50082

Efficiency: 7.70%
Probe: AC-3 Seris! #: 408951 MDA: 289
Uncertainty
Gross Gross (95% Confidenca
Survey  Totst  Counts Per Activity Level) MDA
Foit Counts  Minule  (dpmvi00cm) (domvi0D em')  {dpenV100 em?)
a1 2 2 88 114 289
412 3 3 -4 122 289
413 2 2 88 114 289
414 3 3 44 122 289

Individual Completing Form: Q\ﬁl\ ? Oate: \%\b Q\Qk

{ 14 ! . .
Reviewed By: Vl“‘!ﬂ“\lhl““\l.l Oute: \.\\ 75

G-94



Calculation Sheet

SURVEY TYPE: 1 Input ane of the following
Survey Unit Second Floor- Area East of Reactor Top
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for diract beta/gamma

3 for removabls aipha

4 for removable beta/gamma
5 for axposure data at 1 cm

6 for exposure data at t meter

This sheet uses the following equation to determine the Average Xavg = 1/ng. £(x)

Measurement Level for each instrument per survey unit. {NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

(x) = <220
n,= 4
Xavg = -55
Maximum value in population = 44 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
S = standard deviation
Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xevg ® -55

ny = g

E(Xuvg - X)) = 484
s, = 13

G-95

2172
(E(Xayg - X))

(ng - 1)*2



Calculation Sheet

Survey Unit: Second Floor- Area East of Reactor Top
Survey Type: 1

This sheet uses the following equation to determine the 9 o = Xayg * tigar [Sx(ns)"]

Confidence Level. (NUREG/CR-5849)

Where
u, = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ti...r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -55
tica= 2.353 *Note: for values of t,., 4 not on the table, the nearest greater value is used
8, = 13
n, = 3
Ba = 40

Individual Completing Form: ﬂ/t/ A/‘_‘\ Date: _&M
Reviewed by: $ i Date: ./ Z/

G-96
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Direct S8eta-Gamma Data Sheet

Survey Type:
Project Titls:

Survey Unit (Location):

2

Georgra Tech Characterization Survey
Second Floor- Area East of Reactor Top

Notes:

(1) Place total counts directly ‘rom mater. Activity column will correct for packground
{2) Information for instrument and background taken diractly from the MDA spreadsheet

Date: 10/9/97
Instrumant
Modet: L2220 Serial #: 52823 Efficency: 21.87%
Probe: 44-8 Senal#: 11150 MDA: 2683
U
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA
Point  Counts  Minute  (dpm/100cm’) (dpmvi0Oem’) (dpnv100 em?)
411 315 315 -488 1549 2683
412 140 140 -5822 1297 2683
413 287 287 -1341 1485 2663
414 124 124 8310 1274 2663
Individual Compieting Form:
7}” W

G-97

e 259/57

oue__([15/28




—

Calculation Sheet

SURVEY TYPE:

2 Input one of the fallowing 1 for direct alpha
Survey Unit Second Fioor- Area East of Reactor Top 2 for direct betaigamma
Date 10/9/97 3 for ramovabie alpha
Meter 12220 4 for removable beta/gamma
Serial # 52823 S for exposure data at 1 cm
Probe 44-9 6 for exposurs data at t meter
Serial # 11150
MDA 2663
Survey Type ' Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measursment Level

This sheet uses the following equation to determine the Average Xavg = 1/ng. £(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
2(x) = -13961
ng= 4
b . -3490
Maximum value in popuiation = -488 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (& (Xayg = X032
Deviation. (NUREG/CR-5849) (ng- 1)"?
Where

s, = standard deviation
Xavg = calculated mean for a survey unit
ny = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xavg = -3490
n= - 4
£(Xavg - %)%= 27020829
s = 3001

G-98



Calculation Sheet

Survey Unit: Second Floor- Area East of Reactor Top
Survey Type: 2

This sheet uses the following equation to determine the 9 Be = Xavg + tiggr [S/(Ng)"7]
Confidence Level. (NUREG/CR-5849)

Where
ke = value compared to guideline vaiue to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

t1...ar = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd 8,

Xavg = -3490
twat= 2.353 “Note: for values of t,.,  not on the table, the nearest greater value is used
S, = 3001
ng = 4
By = 41

Individual Completing For 7% vl 7‘7/ Date: /2/31/97

1231/
Reviewed by: 4 W, Date: __ // / 5_/_ F’ e
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Charactenzation Surve (1) Placa total counts directly from metar. Activity columa will carmect for backgroung
Survey Unrt (Location): Secand Fioor- Ares East of Reactor Top (2) Information for instrument ang background taken arrectly from the MDA spreaasheet
Date: 10/9r97
Instrument
Modeti: LB 5100 W Serial #: 13795 Efficiency: 28.35%
Probe: NJA Serial®:  N/A MDA 13
Survey Activity MDA

Point  (dpm/100cm?) (dpmy100 em?)

411 0 13

412 0 13

413 [} 13

414 0 13

nssoncomungrome /T o AQé?/?’?

RMW/%— om0 2~ P

G-100



Removable Beta-Gamma Data Sheet

Survey Type:
Projact Title:

Survey Unit {Location):

Date:

Instrument

Model: LB 5100 W

4 Notes:

Probe: N/A

Survey
Point

411
412
413
414

M’

Activi

(dprmy100 em?)  {dpnv100 em’)

awoo

Georgia Tech Charactenzation Survey (1) Place totat counts directly from meter. Activity column wil correct for bachground
Second Floor- Area East of Reactor Top ) 1 for instrument and background taken directly from the MDA spreadsheet
10/9/97
Sedal#: 13795 =~ 000 Efficiency: 43.45%
Serial#: NnA MDA: a
MDA
17
17
17
17

. /% P Y
sty D e

, Date: /".A' . /?.7)/

G-101



01-D

( (-

Second Floor- Catwalk | Top View

Not Drawn To Scalce

: . Survey Locations
O Survey Location S 2 -« cations
Bcehind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to d

etermine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dfy
Enter efficiency in decimal form (i.e.

. 28.3% =0.283)

Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)

Georgia Tech Characterization Survey

MDA = 2.7/, + 3 29(Ry/T, + Ry/T,)"?

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

Second Floor- Catwalk

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE: 1
METER: L2221
SERIAL # 50062
PROBE #: AC-3
SERIAL # 408951
GUIDELINE VALUE: 100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

(direct alpha)

(dpm/100 cm?)

-y

o

10/9/97

v

7.70%
59

3 (removable alpha)

SURVEY TYPE:

METER: LB 5100w
SERIAL #: 13795
PROBE # N/A
SERIAL # N/A

GUIDELINE VALUE:

20 (dpm/100 cm?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

0.7
10/9/9
18:28
0.07
28.35%
100

|

Individual Completing Form: W’
I4

Reviewed By:

£

G-103

SURVEY TYPE:
METER:
SERIAL #
PROBE #:
SERIAL #:
GUIDELINE VALUE:

SURVEY TYPE:
METER:
SERIAL #
PROBE #:
SERIAL #
GUIDELINE VALUE:

2 (direct beta/gamma)

l

L2220
52823

44-
11150

l

©w

5000 (dpm/100 cm?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

-

iy

331
10/9/97

331
21.87%
15

lgi

4 (removable beta/gamma)

LB 5100 W
13795

N/A

N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

1

10

18.3
10/9/97
18:28

2
43.45%
100

17

!

Date: /Z /30’/?7 :

Date:

[es/3¢




Direct Aipha Data Sheet

Survey Type:
Project Title:
Survey Unit (Lacation):

1

Georgia Tech Charactenzation Survey
2gconc roor- Catwatk

Second Floor- Catwalk

Notes:

(1) Place total counts directly from maeter Actwity column will correct for background
@ for and background taken directly from the MOA spreadsheet

Efficiency: 7 70%
MDA 789

Date: JommT_

Instrument -

Model: L2221 Sernal# 50062

Probe: AC-3 Serial # 408951

Uncartainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Lavel) MDA

Point Counts  Minute  (dpm/100cm?) (dpmv100 ) {dpmy100 em’)
416 2 2 -66 114 289
422 8 8 €8 158 289
423 7 7 “ 149 289
424 2 2 -88 114 289
25 0 ] -110 98 289
426 3 3 -44 122 289
427 7 7 “ 149 289
428 2 2 -6 114 288
429 2 2 -68 114 289
430 9 9 88 181 289
431 3 3 44 122 289
432 10 10 110 167 289
433 a 8 66 158 289
434 4 4 -22 129 288
435 15 15 220 193 289
438 2 2 68 114 289
437 5 5 0 138 289
438 8 8 88 156 289
439 3 3 -44 122 289
440 8 8 66 156 289
441 8 ] 22 143 288
442 4 4 -22 129 289
443 4 4 -22 129 289
444 2 2 88 114 289
445 3 3 -44 122 289
448 4 4 -22 129 289
4“7 10 10 110 167 289
448 10 10 110 187 289
449 3 3 44 122 289
450 8 8 22 143 289
451 2 2 £8 114 289
452 2 2 68 114 289
453 2 2 56 114 289
454 3 3 44 122 289
455 3 3 44 122 289
456 3 3 44 122 289
457 10 10 110 187 289
458 3 3 -44 122 289
459 ] 0 -110 - 289
480 4 4 -2 129 289
481 4 4 -22 129 289
452 3 3 -44 122 289
483 2 2 £6 114 289
464 0 [¢] -110 ] 289
488 1 1 -88 108 289
468 1 1 -88 108 209
487 0 0 -110 98 289
488 4 4 -22 129 289
469 4] 0 -110 96 289
470 8 8 22 143 289
471 1 1 -88 108 289
472 2 2 88 114 289
473 [} 8 88 156 289
474 2 2 -88 114 289
475 L] [] 2 143 289
478 2 2 66 114 28%
477 3 3 44 122 289
478 4 4 22 129 289
479 S S 0 138 289
482 2 2 -868 114 289
484 ] ] -1t0 98 289

[+ ing Form: d/a

Reviewed By:

G-104

Date: /02/ _30’/;7

4‘ /~ Date: %—’4/}‘7




ACaIcuIation Sheet

SURVEY TYPE:
Survey Unit

|

Input onse of the fallowing
Second Floor- Catwalk

Date 10/9/97

Meter L2221

Serial # 50062

Probe AC-3

Serial # 408951

MDA 289

Survey Type Direct Alpha

Guideline Value 100 (dpm/100 cm2)

Average Measurement Leval

This sheet uses the following equation to determine the Average
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

o(x) = -1254
n,= 61
Xavg = =21

Maximum value in population = 220 (dpmi100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

Where
sx = standard deviation
Xevg = calculated mean for a survey unit
N, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xayg = -21

n= 61

Z(Xevg - X)° = 288349
Sy = 69

G-105

1 for direct alpha

2 for direct beta/gamma

3 for removable aipha

4 for removabie beta/gamma
$ for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/ng. (x;)

2 172
(E(Xavg = %))

(ng- 1"



Calculation Sheet

. Survey Unit: Second Floor- Catwalk
— Survey Type: 1
This sheet uses the following equation to determine the 9 Ba = Xayg * tioar [S:(N5)"]
Confidence Level. (NUREG/CR-5849)
Where
K, = value compared to guideline value to determine 95% Confidence Level
Xayg = Calculated mean for a survey unit
ti..at= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,, and s,
Xavg = -21
| T 1.671 Note: for values of t,., & not on the table, the nearest greater vaiue is used
Sy = 69
ng= 61
e = -6
Individual Completing Form: // 47 Date: &2/ 20{ 77
Reviewed by: /-L Date: /// "{’f;z
-~
w
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Direct Beta-Gamma Data Sheet

(1) Ptace total counts directly from meter. Activity column will correct for packgroung
(2) information for instrumant and background taken directly from the MDA spreagsneet

Survey Type: 2 Notes:
Project Title: Georgia Tech Characterization Survey
Survey Unit (Location). Second Figor- Catwalk
Oate: 10/9/97
instrument
Model: L2220 Serial ¥ 52823 Efficiency: 21 87%
Probe: 44-9 Serial # 11150 MDA: 2663
Uncartainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level} MDA
foint Counts  Minute  (dpmV100em?) (dpm/100cm®) (dpm/100 em?)
418 97 97 7133 1238 2683
422 338 338 213 1545 2863
423 484 464 4054 168§ 2663
424 419 419 2883 1638 2083
425 423 4223 2804 1841 2683
428 520 520 57614 1743 2683
427 543 543 8482 1768 26683
428 498 498 5091 1720 2883
429 434 434 3140 1853 2683
430 493 493 4938 1715 2683
431 473 473 4329 1654 2683
432 483 483 4833 1708 2683
433 465 465 4085 1688 2683
434 410 410 2408 1626 2683
435 s21 s21 5792 1744 26683
438 479 479 4512 1700 2883
437 382 3g2 1555 1595 2683
438 419 419 2883 1838 2683
438 493 493 4938 1715 2663
440 477 477 4451 1898 2863
441 180 180 -4803 1351 2863
442 221 221 -33583 . 1404 . 26863
443 143 143 -5731 1301 2683
444 172 172 -4847 1340 2663
445 148 148 -5578 1308 2683
448 189 188 -4329 1382 26683
447 93 93 -7255 1230 2683
448 82 82 -75%0 1214 2683
449 100 100 -7042 1240 2663
450 87 87 -7438 1222 2663
451 11 1 -8708 1256 26683
452 73 73 -7885 1201 28683
453 118 118 -8493 1288 2883
454 118 118 8493 1268 2863
455 92 92 -7285 1228 2683
458 142 142 -5781 1299 2883
457 99 99 -7072 1239 2663
458 105 105 -8889 1248 2083
459 81 81 -7621 1213 2683
480 74 74 -7834 1202 2663
461 93 93 -7255 1230 2683
482 115 115 8584 1262 2683
483 112 112 8876 1258 2663
484 108 108 -685¢ 1249 2683
485 94 94 7225 | 1232 2883
486 75 75 7804 1204 2883
4687 83 83 -7560 1218 2663
468 192 192 -4237 1388 2663
469 158 156 -5335 1319 2683
470 177 1m -4894 1347 26683
471 240 240 -2774 1428 2683
472 191 191 -4268 1365 2683
473 190 190 -4298 1384 2683
474 175 178 -4755 1344 2863
475 213 213 -3597 1394 28683
476 98 2.3 -7103 1237 2683
AT7 170 170 -4808 1337 2863
478 289 289 -1280 1488 2683
479 144 144 -5700 1302 2683
482 233 233 -2987 1419 2663
484 184 184 -5091 1329 2683
Individual Comp '_Fo«n;/ /4 7/_
Reviewed By: W
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Calculation Sheet

SURVEY TYPE; 2 Input one of the following 1 for direct aipha
Survey Unit Second Floor- Catwalk 2 for direct betalgamma
Date 10/9/97 3 for removable alpha
Meter L2220 4 for removable beta/gamma
Serial # 52823 5 for exposure data at 1 cm
Probe 44-9 & for exposure data at 1 mater
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

Xavg = 1/n,. g(x;)
Measurement Level for each instrument per survey unit, (NUREG/CR-5849)

Where ‘
’ Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ny)
(x) = 171376
N, = 61
Xavg = -2809
Maximum value in population = 6462 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - X)5 "2
Deviation. (NUREG/CR-5849) (ny- 1)
Where

Sx = standard deviation
Xavg = calculated mean for a survey unit
s = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xeyg @ -2809
ng= X 61
2(Xayg - )2 = 1404320451
s = 4838
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Calculation Sheet

Survey Unit: Second Floor- Catwalk
Survey Type: 2

This sheet uses the following equation to determine the 9 Ha = Xayg *+ tiogr [Sy/(Ng)")
Confidence Level. (NUREG/CR-5849)

Where
Ke = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

ti...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ng = number of measurements within a survey unit used to determine Xavg @Nnd s,

Xavg = -2809
tygar = 1.671 Note: for values of t,.,  not on the table, the nearest greater value is used
S = 4838
ng= 61
Be = 1774

Individual Completing Form: m‘ //!?'7/—~ Date: /%’7 /3 2,27
Reviewed by. W Y i Date: _///5/34

4

G-109



Removable Alpha Data Sheet

Survey Type 3 Notes:
Project Title: Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Actwity column will correct for bacugrourd
Survey Umit {Location) Second Figor- Catwatk 12} Information for instrument and background taken directly from the MDA spreadsneet
Date: 00187
Instrument
Modet: LB 5100 W, Senal# 13795 Efficiency: 28.35%
Probe: NIA Seral #: N/A MDA: 3
Survey Activity MDA

Point  (dpm/100 cm?) (dpm/100 cm?)

416 4] 13

422 4] 13

423 a 13

424 o] 13

425 0 13

426 0 13

427 0 13

428 0 13

429 [} 13

430 0 13

431 0 13

432 7 13

433 0 13

434 4] 13

435 o 13

436 0 13

437 0 13

438 0 13

439 [} 13

440 [ 13

441 (4] 13

442 Q 13

443 ] 13

444 0 13

445 0 13

446 Q 13

447 0 13

448 0 13

449 0 13

450 3 13

451 3 13

452 0 13

453 0 13

454 3 13

455 7 13

456 1] 13

457 0 13

458 0 13

459 0 13

460 0 13

461 [4 13

462 0 13

463 0 13

464 Q 13

465 (] 13

466 0 13

487 Q 13

468 Q 13

469 0 13

470 Q 13

47 /] 13

472 Q 13

473 ] 13

474 (] 13

475 3 13

476 (] 13

an 0 13

478 Q 13

479 (1] 13

482 Q9 13

484 (] 13

oo _(2/B0/27

Individual Completing Form,

Raviewed By:

s
: /. &
Date: £ Sz _{
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Removabie Beta-Gamma Data Sheet

Survey Type. 4 Notes:
:::f:t 3:: Locaon ;Seogg,: Tech Charactenzation Survey (1) Place total counts directly from meter  Activity column will correst for Sackground
s Y : 1w/sr-oﬁm Catwaix (2) Information for instrument and background taken directly fram the MDA spreacshest
Instrument
Model: LB S100 W Senal #: 13795 Efficiency: 43.45%
Probe: N/A Senal # N/A MDA: 17
Survey Activity MDA

Paint  (dpmy100cm?) (dpm/100 cm?)

416 7 17

422 1 17

423 3 17

424 0 17

425 1 17

426 3 17

427 1 17

428 7 17

429 Q 17

430 (] 17

431 0 17

432 3 17

433 1 17

434 10 17

435 5 17

436 7 17

437 0 17

438 10 17

439 12 17

440 10 17

441 7 17

442 0 17

443 1 17

444 5 17

445 1 17

446 1 17 .

447 10 17

448 0 17

449 0 17

450 1 17

451 10 17 4

452 1 17

453 3 17

454 21 17

455 5 17

456 3 17

457 10 17

458 5 17

459 3 17

460 16 17

461 19 17

462 5 17

463 5 17

464 3 17

465 3 17

466 1 17

467 1 17

468 10 17

469 0 17

470 3 17

4an 0 17

472 [ 17

473 1 17

474 7 17

475 1 17

476 14 17

477 5 17

478 1 17

479 1 17

482 3 17

484 3 17

e /2/30/0T

Individuat Completing Form:

v / " -~

Date: __~~ ,/L./VS
7

By:
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

MDA =

2.71/T + 3.29(R/T,, + Ry/T,)'?
e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

4 for removable beta/gamma

2 (direct beta/gammay)

Notes:

Enter all time in minutes

Enter all dates as m/d/y

Enter efficiency in decimal form (i.e., 28.3% = 0.283)

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)
PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): Second Floor- Air-Conditioning Unit on Top of Control Room
SURVEY TYPE: 1 (direct alpha) SURVEY TYPE:
METER: 12221 METER:
SERIAL #: 50062 SERIAL #:
PROBE #: AC-3 PROBE #:
SERIAL # 408951 SERIAL #:

GUIDELINE VALUE:

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
@ = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE:

METER: LBS100W
SERIAL #: 13795
PROBE #: N/A
SERIAL # N/A

GUIDELINE VALUE:

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

100 (dpm/100 cm?)

1
1
5

10/9/87

7:30
5

7.70%

59

3 (removable aipha)

20 (dpm/100 cm?)

1

10

0.7

10/9/97
)
—_oor
28.35%
100

GUIDELINE VALUE:

SURVEY TYPE
METER:
SERIAL #
PROBE #
SERIAL #
GUIDELINE VALUE

Individual Completing Form: %_' M

5000 (dpm/100 cm?)

Ts = Sampie Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 331
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 331
e = Probe Efficiency = 21.87%
a = Probe Area {cm) = 15
MDA (dpm/100 cm?) = 2663

4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A

: 100 (dpm/100 cm?

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3

Date background was taken = 10/9/97
Time background was taken = 7:20
Rb = Background rate {cpm) = 2

e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

Ll

MDA (dpm/100 cm?) = 1

e (23/977

Date:

Reviewed By:/ W % ‘—/_&W‘Z/‘/

G-113
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Direct Alpha Data Sheet

Notes

Seorgia Tech Charactenzation Survey *) Place total counts directly ‘rom merer Activs 2ty STILMN Al COrTect ‘or DaCkgreune
—:‘ur«e, yritLzcaton: Se;cg;! Floor- Aw-Concitioning Unit on Top of Controt Room 2\ irformation for instrument and backgrounc ‘axen airectly o the \OA soreacsreet
Date 9.9
instrument
Mocel. L2221 Senal & 50062 Efficiency: 7 70%
Probe: AC-3 Senal #: 408951 MDA 289
NT= None Taken
Uncenainty
Grass Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA

Pont  Counts  Minute  (dpm/100cm’)  (dpm/100cm’)  igpaw1C0 em?)

483 3 3 <44 122 289

494 4 4 -22 129 289

495 7 7 44 148 289

496 3 3 44 122 289

497 2 2 66 114 289

498 0 0 -110 96 289

499 4 4 22 129 289

500 2 2 -66 114 289

S0 4 4 -22 129 289

502 4 4 -22 129 289

503 3 3 44 122 289

504 2 2 66 14 289

505 7 7 44 149 289

506 3a 34 638 269 289

507 4 4 22 129 289

508 0 0 110 96 289

509 4 4 -22 129 289

510 22 22 374 224 289

51 10 10 110 167 289

512 5 S 0 136 289

513 9 9 88 161 289

514 3 3 44 122 289

515 5 5 0 136 289

518 5 5 0 136 289

517 [ 6 22 143 289

518 4 4 22 129 289

519 5 5 0 136 289

520 3 3 44 122 289

521 0 [¢] =110 96 289

S22 0 0 -110 96 289

523 3 3 44 122 289

524 1 1" 132 173 289

525 5 5 136 289

526 4 4 -22 129 289

527 8 8 66 156 289

528 1 1 -88 106 289

529 7 7 a4 149 289

530 9 9 88 161 289

531 § 6 22 143 239

532 5 H 0 136 289

8§33 3 3 44 122 289

534 S 5 0 136 289

535 8 ] 22 143 289

536 4 4 22 129 289

537 6 6 22 143 289

538 3 3 -44 122 289

539 4 4 -22 129 289

113§ NT

Individuat Completing Form: Date:

Revi By: __¢ dm Date: /// S / ?X
/ 77
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Calculation Sheet

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma
§ for exposure data at 1 cm

6 for exposure data at 1 meter

{
e SURVEY TYPE: 1 Input one of the following
Survey Unit Second Floor- Air-Conditioning Unit on Top of Control Room
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)
Average Measurement Level
This sheet uses the following equation to determine the Average Xayg = 1/ng. Z(x))
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Where
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i}
(i varies from 1 to n,)
2(x) = 418
n,= 47
» Xavg = 9
RN Maximum value in population = 638 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xqavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i}
(i varies from 1 to ny)

Xovg ® 9

n, = 47

E(Xavg - X))2 = 689855
8, = 122

G-115
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Calculation Sheet

Survey Unit; Second Floor- Air-Conditioning Unit on Top of Control Room
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xayg * tiogr [S/(Ng)"
Confidence Level. (NUREG/CR-5849) )

Where
K. = value compared to guideline value to determine 95% Confidence Level
Xavg = calculated mean for a survey unit
t..r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
Sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd Sy

Xavg = 9
t1.¢.df = 1.684 *Note: for values of ti.a o NOt ON the table, the nearest greater value is used
s, = 122
n, = 47
Po = 39

Individual Completing Form: /é/?‘ Date: /07 {.25 / 77
77
Reviewed by: W [Tty Date: /_/4 ;(_ ’gcf’
/

\ {
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Direct Beta-Gamma Data Sheet

Suney T,oe 2 Ncles
Sroect Tl Secrgia Tech Charactenzation Survey 111 P1ace 1013l courts cireclly from weter ATty ST Wl 2arrect far macka
gumey vl :Location: >§cgogn;1 Figor: Awr-Conditioming Uit an Top of Contral Room 121 information for instrument ane 5ackgrouna taken directly 'r:;v ~~; \;D:\ <‘;e3cs‘.e»'

ate 109/ o o e
instrument
Model. 12220 Senal# 52823 ‘ Efficency 21 87%
Probe: 44-9 Senal # 11150 MDA 2663

NT= None Taken
Uncertainty
Gross Gross {95% Confidence
Survey Total Counts Per Activity Level) MDA

Pont  Counls  Minute  (dpm/100cm’)  (dpmv100cm?)  (dpmu100 cm?)

493 217 a7 -3475 1399 2663
194 168 168 4969 1335 2663
485 144 144 -5700 1302 2663
496 135 13§ -5975 1290 2663
497 126 126 6249 1277 2663
498 143 143 5731 1301 2663
499 127 127 6219 1279 2663
500 208 206 -3810 1385 2663
501 156 156 -5335 1319 2663
502 152 152 -5456 1313 2663
503 168 168 -4969 1335 2663
504 138 138 -5883 1294 2663
505 153 158 5274 1321 2663
506 140 140 -5822 1297 2663
507 167 167 -4999 1333 2663
508 108 108 6798 1252 2663
509 17 17 6523 1265 2663
510 231 231 -3048 1416 2663
511 229 229 -3109 1414 2663
512 152 152 -5456 1313 2663
513 132 132 6066 1286 2663
514 117 117 6523 1265 2663
515 212 212 -3627 1392 2663
516 190 190 4208 ’ 1364 2663
517 155 155 5365 1317 2663
518 27 27 -3475 1399 2663
519 169 169 4938 1336 2663
520 135 135 -5975 1290 2663
521 206 208 -3810 1385 2663
522 182 182 4542 1353 2663
523 192 192 4237 1366 2663
524 289 289 -1280 1488 2663
525 138 138 -5883 1294 2663
526 162 162 -5152 1327 2663
527 193 193 4207 1368 2663
528 161 161 5182 1325 2663
529 175 125 4755 1344 2663
530 126 126 6249 1277 2663
531 188 188 4359 1361 2663
532 208 208 -3749 1387 2663
533 263 263 -2073 1456 2663
534 116 116 6554 1263 2663
535 284 284 1433 1482 2663
536 154 154 -5396 1318 2663
537 167 167 4999 1333 2663
538 201 201 -3963 1378 2663
539 17 17 6523 1265 2663
1135 NT

_ %F ﬁ“’ [ R[23/0 7
Reviewed By: MW Date: /,//\S;/é‘?/
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Calculation Sheet

SURVEY TYPE: 2 Input one of the following 1 for direct alpha

' Survey Unit Second Floor- Air-Conditioning Unit on Top of Control Room 2 for direct beta/gamma
Date 10/9/97 3 for removable alpha
Meter L2220 4 for removable betalgamma
Serial # 52823 S for exposure data at 1 em
Probe 44-9 6 for exposure data at 1 meter
Serial # 11150
MDA 2663
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

xBVg = 1/ns . Z(xi)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where ,
Xavg = calculated mean for a survey unit
Ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
(x) = -229413
n, = 47
Xavg = -4881
Maximum vatue in population = -1280 {dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - %)4 "2
Deviation. (NUREG/CR-5849) (ns - 1)*2
Where

8. = standard deviation
Xavg = calculated mean for a survey unit
Ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)

Xayg = -4881

ng = : 47

2(Xavg - X)) 2= 80709214
8= 1325

‘ G-118



Calculation Sheet

Survey Unit: Second Floor- Air-Conditioning Unit on Top of Control Room
Survey Type: 2

This sheet uses the following equation to determine the 9 Be = Xavg * tiger [S,(ng)"?)
Confidence Level. (NUREG/CR-5849)

Where

K, = value compared to guideline value to determine 95% Confidence Level
Xavg = calculated mean for a survey unit

ti...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
$x = standard deviation of measurements in a survey unit
Ny = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -4881
twar = 1.684 Note: for values of t,., 4 not on the table, the nearest greater value is used
S, = 1325
n,= 47
Pe = 4556

Individual Completing Form: _%"’ éﬂ' Date: /cQ_/_ng 97
el Wizameg T _fsfre
Reviewed by: [ oIl ate: 1S
) /
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Removable Alpha Data Sheet

Survey Type 3 Notes
Proect Titte Georgia Tecn Charactenzation Survey « 1) Place tolal courts directly from meter. Actvity solumn anl correct ‘er dacxgreure
Survey Unit tLccationt. Sa130g Fioor: A£-LoNAOmng L r 30 T2a 3t Contron Jsom + 2, tnformation for instrument and backgrounc raxen Qirecily from tre MDA sa:eacsneel
Date 0897
Instrument
Modet: LB 5100 W Senal # 13795 Efficency 28.135%
Probe: N/A Senal #  N/A MDA, 13
Survey Activity MDA

Paint  (dpom/100 cm?)  1dpm/100 em)

493 1] 13

494 Q 13

495 0 13

496 0 13

497 0 13

498 0 13

499 0 13

500 3 13

S01 0 13

502 0 13

503 0 13

504 Q 13

505 0 13

506 0 13

507 0 13

508 0 13

509 3 13

510 0 13

511 3 13

512 0 13

$13 0 13

514 [ 13

515 ] 13

516 0 13

517 3 13

§$18 Q 13

519 0 13

520 0 13

521 0 13

522 0 13

523 0 13

524 ] 13

525 0 13

526 0 13

527 0 13

528 0 13

529 V] 13

530 0 13

531 0 13

532 3 13

533 3 13

534 0 13

535 [+] 13

536 [ 13

537 Q 13

538 s} 13

539 0 13

1135 Q 13

S - 2 /23/57
Reviewed By: Date: {/ / 6/ 9.?
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Removabie Beta-Gamma Data Sheet

Survey 1.“:,ae 4 Notes
Projec: Title Georgia Tech Charactenzation Surv 2 2 & :
2 g al ey (1) Place total counts Jirectly from meter  Actvity =Sturmn anl 2grrect ar 2acngrourg
1 . B L r. ~ é; o >
;:::e'/ Unit 1Location): ?Zc/;:ng: ;Ioof- Aur-Canaitioning ol on Tag of 2aetrs) Room (2} Informanion for :nstrument anc 5ackgrouna taken Jiractly fram re MCA sa:eacsr.eex
Instrument
Model: L8 5100 W Senat# 13795 Efficiency:  43.45%
Proba: N/A Serial # N/A MDA 17
Survey Activity MDA

Point  (dpm/100 em?)  (dpm100 cm?)

493 3 17

494 1 17

485 1] 17

496 1 17

497 10 17

498 5 17

499 "] 7

500 0 17

501 7 17

502 0 17

503 10 17

504 0 17

505 5 17

506 7 17

507 [v) 17

508 1 17

509 V] 17

510 1 17

511 5 17

512 1 17

513 5 17

514 5 17

515 0 17

516 3 17

517 [} 17

518 3 17

519 0 17

520 3 17

521 1 17

522 1 17

523 0 17

524 0 17 )

525 3 17

526 0 17

527 5 17

528 0 17

529 1 17

§30 5 17

531 7 17

532 0 17

533 3 17

534 3 17

535 1 17

536 1 17

537 1 17

538 5 17

539 1 17

135 9 17

o e 2357

Date: Ir,//{/éf
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREGICR-SMS):

Notes:

Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (ie., 28.3% = 0.283)

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

Georgia Tech Characterization Survey
Top of Crane Bridge

MDA =

2.71/T, + 3.29(R,/T. + R
e (a/100)

2

Survey type (by number) refers to direct or
removable aipha or beta/gamma surveys. This
is used 1o tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

PROJECT MITLE:

SURVEY UNIT (Location):

SURVEY TYPE:

METER: LBS100W
SERIAL # 13795
PROBE # N/A
SERIAL # N/A

GUIDELINE VALUE:

Ts = Sample Time (min) =
Tb = Background Time (min) =
Background counts in Th =

- Date background was taken =

Time background was taken =
Rb = Background rate (com) =
@ = Probe Efficiency =
a = Probe Area {cm) =

MDA (dpm/100 em?) =

Individual Completing Form:
Reviewed By:;%

———

3 (removable alpha)

20 (dpm/100 em?)

i}

10/15/9

i

28.35%
100

|

|

SURVEY TYPE:
METER:
SERIAL #
PROBE #
SERIAL #
GUIDELINE VALUE:

G-123

h
4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 em?)
Ts = Sampie Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/15/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 2
@ = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

17

I

Date: J.Q 1/3 / /9 7

Date: /., 2 P
7 < -



——

Removabie Alpha Data Sheet

Point  (dpm/100.cm’)  tdpmy100 ')

100 0 13
101 0 13
1102 3 13
1103 3 13
1104 3 13
1108 [ 12
1108 0 13
1107 0 13
1108 0 19

indhvicual Completing Form:

Reviewed 8y

§.§

G-124
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for MDA = 2.71/T, + 3.20(R./T, + R/T,}'?

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter ali time in minutes
Enter all dates as m/dly
Enter efficiency in decimal form (i.e., 28.3% = 0.283)

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

& (a/100)

Survey type (by number) refers to direct or
removable alpha or betargamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/igamma

SURVEY UNIT (Location): Second Floor- Northeast Wall of Containment

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gamma)

METER: L2221 METER: 12220

SERIAL #: 50062 SERIAL #: 52823

PROBE #: AC-3 PROBE #: 44-9

SERIAL #: 408951 SERIAL #: 11150

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sampie Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1
Background counts in Th = 5 Background counts in Th = 331
Date background was taken = 10/9/97 Date background was taken = 10/9/97
Time background was taken = 7:30 Time background was taken = 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 331
& = Probe Efficiency = 7.70% e = Probe Efficiency = 21.87%
a = Probe Area (cm)= R 59 a = Probe Area (cm) = 15

MDA (dpm/100 cm?) =

o 2663

MDA (dpm/100 cm?) =

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

PROBE #: N/A PROBE #: N/A

SERIAL #: N/A SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpmi100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time {min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/9/97 Date background was taken = 10/9/97
Time background was taken = 19:34 Time background was taken = 19:34
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individual Compieting Form:

Reviewed By:

3

]

Date: //3’/6(5

MDA (dpm/100 cm?) =

/W{'f
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Direct Alpha Data Sheet

Surcey Type

drciect Tile Georga Tech Charactenzation Survey
Survey UnitiLocahon) Second Fioor- Northeast Wall of Cantainment
Date: -0:%/97
Instrument
Model: 12221 Senat® 50062
Probe: AC-3 Senal #: 408951
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Lavel)

Notes
<11 P1ace tetal counts directly fam meter Actwty coumn wil correct ‘or sackgroure
12) information for instrurment and dackgrounc aken airectly from the MDA screacsheet
Eficiency. 770%
MDA. 289
MDA

Pont Counts  Minute  (dpm100¢m’)  (dpmi100cm’)  (dpm100 em?)

480 3 3 -44 122
481 3 3 44 122
483 3 3 A4 122
485 3 3 <44 122
486 2 2 66 114
487 4 4 22 129
488 2 2 66 114

289
288
288
289
289
289
289

i o /JM: /7/7/ o _1|S/E8

Revi ‘By:/ MW.?% Date: //4.5;/5./?

G-128
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit Second Floor- Northeast Wall of Containment
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alona

2 for direct beta/gamma

3 for removable alpha

4 for removanle vetasgamma
S for exposure data at 1 em

6 for exposure gata at 1 meler

This sheet uses the following equation to determine the Average Xavg = 1/Ng. Z(x)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng)

(x) = -330
ng = 7
Xavg = 47
Maximum value in population = <22 (dpm/100 cm2)

Standard Deviation

W
»
]

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5849)

Where
sy = standard deviation
Xawg = Calcuiated mean for a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i}
(i varies from 1 to ng)

Xavg = 47

N, = ) 7

(Xgvg - X)2 = 1383
Sy = 15

G-129
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Calculation Sheet

Survey Unit: Second Floor- Northeast Wall of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 e = Xavg * trgar [S(Ns)")
Confidence Level. (NUREG/CR-5849)

Where
H. = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit

t.0,0t= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ny = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = 47
tiea= 1.943  “Note: for values of t,., « not on the table. the nearest greater value is used
S = 15
ng = 7
Be = -36

Individual Completing Form: /db{«/ %'7/7/ Date: s Zf / ?9
Reviewed by: M ,}WM Date: _ //1S/76
/4
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Reactor Block Survey Data Summary

Range of Activity (dpm/100 cm?)
Direct Removable
Survey Location No. of Alpha MDA | Beta-Gamma | MDA Alpha MDA | Beta-Gamma | MDA
Survey Points
Horizontal Beam Ports 41 None Taken - None Taken - 0103429 13 1t0 10614 17
Miscelianeous Eqpmt-Reactor Top 30 -44 to0 26 116 | -8169t028410 | 2628 || - 0to70 -~ .| 13 0 to 461 17
Storage Holes on Reactor Top 15 -47 to 28 123 |-5417 10116766 1805 ‘Otod6 | 13 0 to 456 17
Vertical Beam Ports 43 None Taken - None Taken - 010 765- 13 0 to 17675 17

Shading represent areas where activities are above acceptable limits in

U.S. Nuclear Regulatory Guide 1.86, "Termination for Operating License for Nuclear Reactors,"” June 1974.
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Elevation View
Not Drawn To Scale

First Floor- Horizontal Beam Ports

TH

H1 H2 HS

1304-1306 1312-1314
Beam: 1307 Beam 1315-1317

1498-1500

Beam; 1501

H10 H11-South

1506-1508
Beam: 1509

1502-1504 1514-1516

Beam: 1505

Beam: 1517

H11-North HI2 H14

1510-1512

1308-1310 Beam:1513, 1518-1520

1300-1302

Beam: 1311 Beam: 1303

Survey Locations are Shown Within the Beam




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

MDA = 2.71/T, + 329(R(T, + R,/T,)"?
e (a/100)

Notes:
Enter ali time in minutes
Enter all dates as m/d/y

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma

SURVEY UNIT (Location): First Floor - Horizontal Beam Ports

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

PROBE #: N/A PROBE #: N/A

SERIAL #: N/A SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/23/97 Date background was taken = 10/23/97
Time background was taken = 17:18 Time background was taken = 17:18
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17]

Individual Completing Form:

Reviewed By:

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha
2 for direct beta/gamma
3 for removable alpha

pate: /. // L ( 9‘8
Date: \‘ ! MNQ“




Removable Alpha Data Sheet

Survey Type: 3 Notes:

Project Title: Georgia Tech Characterization Survey (1) Flace total counts directly from meter. Activity column will correct for background
Survey Unit {Location): First Floor - Horizontal Beam Ports (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/23/97
instrument
Model: LB 5100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Serial & MNA MDA; 13
Survey Activity MDA

Point  (dpm/100 cm?) (dpm/100 em?)

1300 8 13

1301 42 13

1302 359 13

1303 3z 13

1304 24 13

1305 39 13

1306 0 13

1307 0 13

1308 32 13

1309 88 13

1310 21 13

1311 3 13

1312 7 13

1313 7 13

1314 42 13

1315 10 13

1316 Q 13

1317 4] 13

1498 3 13

1499 49 13

1500 32 13

1501 0 13

1502 17 13

1503 7 13

1504 109 13

1505 21 13

1506 0 13

1507 0 13

1508 7 13 -

1509 [4] 13

1510 0 13

1511 3 13

1512 [ 13

1513 10 13

1514 46 13

1515 84 13

1516 3429 13

1517 592 13

1518 3 13

1519 3 13

1520 10 13

s 15 )o3

I ) oue |8/}




Removable Beta-Gamma Data Sheet

Survey Type:
Project Title:

Survey Unit (Location):

Date:

Instrument

Model: LB 5100 W

4 Notes:

Probe: N/A

Survey
Point

1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
131
1312
1313
1314
1315
1316
1317
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
. 1515
S 1516

1517

1518

1519

1520

Activity

Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for background
First Fioor - Harizontal Beam Ports (2) Information for instrument and background taken directly from the MDA spreadsheet
10/23/97
Serial #: 13795 Efficiency: 43.45%
Senal#:  N/A MDA: 17
MDA

(dpm/100 cm?) (dpm/100 cm?)

2631
534
9777
428
705
1664
1
3
599
1927
486
53
109
106
456
304
37
5
63
435
935
19
132
74

10614

168
10
26

205

3

26
26

115
38

1890
2033
3429

592
23
35
74

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17 .
17
17
17
17
17
17
17
17
17
17
17

.

/ﬁ/%

Individual C ing Form:

oo (11419

Reviewed By:




Horizontal Ports

Exposure of Horizontal Beam Ports (taken at one-foot depth intervals)

H1 Smears Distance(ft) Exposure (mR/hr)
1304 Cover 0.2 5 666.2
1305 1 7.0 6 15600.0
1306 2 7.5 7 1300.0
Beam Rear 1307 3 171 8 4000.0
4 75.1 9 6200.0
Note: The gamma reading at the rear face of the port, before the shutter was moved, was 2.2 mR/hr.
H2 Smears Distance(ft) Exposure (mR/hr)
1312 Cover 5 304.6
1313 1 0.2
1314 2 0.3
Beam Front 1315 3 3.6
Beam Middle 1316 : 4 38.2
Beam Rear 1317
T-206
T-207
Note: A graphite block found past the shutter had an exposure rate of 368 mR/hr. After removal, the
graphite cylinder had an exposure rate of 20 mR/hr. A second graphite block was also found. Ithad an
exposure rate of 768 mR/r. This second graphite block could not be removed.
HS5 Smears Distance(ft) Exposure (mR/hr)
1498 ) - On Beam 0.0 6 62.1
1499 1 0.1
1500 2 0.1
Beam 1501 3 0.5
4 273
T-318 5 80.0
Note: A graphite block was found past the shutter had an exposure rate of 354mRthr.
HS8 Smears Distance(ft) Exposure (mR/hr)
1502 * On Beam 0.1 6 1400.0
1603 1 0.9 7 1500.0
1504 2 5.6 8 1500.0
Beam 1505 3 6.0 9 1500.0
4 16.6 10 1400.0
T-326 5 848.7




Horizontal Ports

H10 Smears Distance(ft) Exposure (mR/hr)
1506 On Beam 0.1 5 1.2
1507 1 0.1
1508 2 0.1
Beam 1509 3 0.4 Graphite block was found
4 1.0 in shutter
T-327

Note: The distance from outer edge of hole to shutter is 20 inches.

H 11 Smears Distance(ft) Exposure (mR/hr)
South End 1514 On Beam 9.5 5 485.0
1515 Cover 0.1 6 734.6
1516 1 6.1 7 2100.0
Beam 1517 2 8.9 8 3900.0
3 15.9 9 4500.0
T-329 4 41.0
H11 Smears Distance(ft) Exposure (mR/hr)
North End 1308 On Beam 0.1 5 6109
1309 1 5.5 6 2700.0
1310 2 , 8.6 7 5400.0
Beam 1311 3 21.0 8 5600.0
4 137.1 9 6100.0
T-204
T-205
H12 Smears Distance(ft) Exposure (mR/hr)
1300 Beam 12.5 5 19.5
1301 Cover 1.4 6 152.0
1302 1 7.3 7 650.0
Beam 1303 2 10.0 8 1600.0
' 3 12.7 9 6200.0
T-202 4 20.0 10 9500.0
T-203
H14 Smears . Distance(ft) Exposure (mR/hr)
1510 On Beam 0.6 6 186.8
1511 1 0.8
1512 2 4.3
1521 3 19.6
Front of Beam 1613 4 20.6
Middle of Beam 1518 5 741
Crack on Beam 1519
Rear of Beam 1520

H-7
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation tc determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:

Enter all time in minutes
Enter all dates as m/dly
Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

MDA = 2.71/Ts + 3.29(Rb/Tb + Rb/Ts)1/2

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

SURVEY TYPE:
METER:
SERIAL #:
PROBE #

PROJECT TITLE: Ceorgia Tech Characterization Survey

SURVEY UNIT (Location): Second Floor- Miscellaneous Equipment on Reactor Top
SURVEY TYPE: 1 (direct alpha)

METER: 12220

SERIAL #: 50061

PROBE # 43-65

SERIAL # 63291

GUIDELINE VALUE:

Ts = Sample Time (min) =
Tb = Background Time (min) =

100 (dpm{100 cm2)

-

-

Background counts in Tb = 5
Date background was taken = 10/22/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 5
e = Probe Efficiency = 18.00%
a = Probe Area (cm) = 63

MDA (dpm/100 cm2) =

SURVEY TYPE: 3 (removable alpha)

METER: LB 5100 W

SERIAL # 13795

PROBE #: N/IA

SERIAL # N/A

GUIDELINE VALUE: 20 (dpm/100 cm2)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/22/9
Time background was taken = 15:20
Rb = Background rate {¢cpm) = 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100

MDA (dpm/100 cm2) =

|

Individual Completing Form:

Reviewed By:

SERIAL #

GUIDELINE VALUE:

SURVEY TYPE:
METER:
SERIAL #
PROBE #:
SERIAL #

GUIDELINE VALUE:

2 (direct beta/gamma)

L2220
52823

44-9
11150

5000 (dpm/100 cm2)

Ts = Sampie-Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm2) =

ury

32
10/22/97
7:30
322
21.87%
15

N

I

2628

:

4 (removable beta/gamma)

LB S100 W
13795

N/A

N/A

100 (dpm/100 cm2)

Ts = Sample Time (min) =
Tb = Background Time (min) =
Background counts in Th =
Date background was taken =
Time background was taken =

1

10

18.3
10/22/97
15:20

2
43.45%
100

17

H

Date: //5/%’

Date: ’/,//5,/?{

Zy//zfxmc;,

H-9
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Calculation Sheet

SURVEY TYPE:

1 Input one of the following 1 for direct alpha

Survey Unit Second Floor- Miscellaneous Equipment on Reactor Top 2 for direct betalgamma
Date 10/20/97 3 for removable aipha
Meter L2220 4 for removable beta/gamma
Serial # 50061 5 for exposure data at 1 cm
Probe 43-85 6 for exposure data at 1 moter
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)
Average Measurement Level

This sheet uses the following equation to determine the Average xavg 1/ns * E(xi)

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where
xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
Xi = ’systematic and random measurements at point (i)
(i varies from 1 to ns)

E(xi) = -948
ns = 30
Xavg = -32
Maximum value in population = 26 (dpm/1 00 cm2)
Standard Deviation
This sheet uses the following equation'to determine the Standard Sx= (E(xavg - xi)2)1/2
Deviation. (NUREG/CR-5849) (ns- 1172

Where
8x = standard deviation
xavg = calcuiated mean for a survey unit
ns = number of measurements within a survey unit
Xi = systematic and random measurements at point (i)
(i varies from 1 to ns)

xavg = -32

ns = . 30

Zy'Y'c Z "xa8 2 9350
sx = 18

H-11



Calculation Sheet

Survey Unit: Second Floor- Miscellaneous Equipment on Reactor Top
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Ba = Xayg + tigar [S,/(ng)"?)

Where
pe Z value compared to guideline value to determine 95% Confidence Level
xavg = caiculated mean for a survey unit
t1-",df = 85% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sx = standard deviation of measurements in a survey unit

ns = number of measurements within a survey unit used to determine xavg and sx

xavg = -32
t1-"df = 1.699 Note: for vaiues of t1-a ,df not on the table, the nearest greater value is used
sx = 18 :
ns = : 30
pa E -26

Individual Completing Form: ljdl-— Date: Z ( :2' { /f 8
s 4 /
Reviewed by: ‘ - Date: .~ S .;»2/

H-12



Direct Beta-Gamma Data Sheet

Suriey Type
Proect T-tte

" Survey Unit ‘Locationy

2

<<<NCTE SURVEY AND MCA DATSS 30 WG WA S >35>

Nctes

Georgia Tech Charactenzation Survey

Secona Flgor. Miscetlaneous Equipment on Reactor Top
28590d Tloor: Viscetianeous tauipment on Reacto

(1) Place total counts Jirectly ‘rom meter ACtvty Calumn ami Sarrect for Tackground
2 infarmauon for :nstrument ang dackgrounc taken Jirecty fram the MDA spreacsreet

e JR /3/20

Date 10:20.97

:nstrument

Model L2220 Senal & 52823 Efficlency. 2187%

Peobe: 44.9 Senal# 11150 MDA. 2628

Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA
Pont  Counts Minute (9pmv100¢m2)  (dpm/100cm2)  (dpav 100 cm2)
1270 150 150 -5243 1298 2628
1271 678 678 10852 1889 2628
1272 200 200 -3719 1365 2628
1273 401 401 2408 1607 2628
1274 108 108 6523 1239 2628
1278 755 755 13199 1961 2628
1276 450 450 3902 1660 2628
1277 440 440 3597 1649 2628
1278 1254 1254 28410 2372 2628
1279 598 598 8413 1812 2628
1280 200 200 -3719 1365 2628
1281 96 %6 -6889 1222 2628
1282 78 78 -7438 1195 2628
1283 106 106 6584 1236 2628
1284 78 78 7438 1195 2628
1285 76 76 7499 1192 2628
1286 74 74 7560 1189 2628
1287 120 120 -6158 1256 2628
1288 540 540 6645 1754 2628
1289 721 721 12163 1930 2628
1290 754 754 13169 1960 2628
129 118 118 6219 1253 2628
1292 $10 510 5731 1723 2628
1293 54 54 8169 1159 2628
1294 524 524 6158 1738 2628
1295 620 620 9084 1834 2628
1296 687 687 11126 1898 2628
1297 410 410 2683 1616 2628
1298 320 320 61 1514 2628
1299 297 297 762 1486 2628
o ing Form:
V4
Revi By:

o J(S/58

H-13
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Calculation Sheet

Input ore of the following

Second Floor- Miscellaneous Equipment on Reactor Top

1 for airect alpha

2 for direct betaigamma

SURVEY TYPE: 2
Survey Unit
Date 10/20/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2628
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

Where

This sheet uses the following equation to determine the Average

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

xavg = calculated mean for a survey unit

ns = number of measurements within a survey unit
xi = systematic and random measurements at point (i)

(i varies from 1 to ns)
E(xi) =

53559

ns=

30

xavg =

1785

Maximum value in population =

28410 (dpm/100 cm2)

Standard Deviation

Where

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

sx = standard deviation
xavg = calculated mean for a survey unit

ns = number of measurements within a survey unit
xi = systematic and random measurements at point (i)

(i varies from 1 to ns)

xavg = 1785

ns = 30

Iy'Y'es 2 "xa0 2 2314475689
sXx = 8934

H-14

3 for removable alpna
4 for removabie betargamma
S for exposure dala at 1 ¢cm

6 for exposure data at 1 meter

~ xavg 1/ns * E(xi)

Sx (E(xavg - xi)2)1/2

(ns - 1172



Calculation Sheet

Survey Unit;

Second Floor- Miscellaneous Equipment on Reactor Top

Survey Type:

This sheet uses the following equation to determine the 95%

2

Confidence Level. (NUREG/CR-5849)

Where

He = xavg +t1-a.df [sxl(ns)uzl

pe E value compared to guideline value to determine 95% Confidence Level

xavg = calculated mean for a survey unit
t1-",df = 85% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)

sx = standard deviation of measurements in a survey unit

ns = number of measurements within a survey unit used to determine xavg and sx

xavg =
t1-"df =
sx =

ns =

—

pe E

Reviewed by:

1785

1.699

8934

30

4556

*Note: for values of t1-a .df not on the table, the nearest greater value is used

Date: 4[ s/78

Individual Completing Form: ) s W
Z 777

Date: ¢ {/J _/28

W%
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Tive: Georgia Tech Charactenzation Survey (1) Placa total counts directly from meter. Activity column will correct for background
Survay Unit (Location): Second Fioor- Miscallaneous Equipment on Reactor To {2) Information for instrument and background taken directly from the MDA spreadsheat
Date: Jor2287
Instrument
Modet: LB S100W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Serial ¥ N/A MDA: 13
Survey Activity MDA

Point  (dpmy100 em2) (dpmV100 cm2)

1270 17 13

1271 32 13

1272 24 13

1273 0 13

1274 0 13

1278 [} 13

1278 Q 13

1277 3 13

1278 0 13

1279 o 13

1280 [} 13

1281 3 1

1282 3 13

1283 0 13

1284 0 13

1285 0 13

1288 3 13

1287 0 13

1288 3 13

1289 0 13

1290 0 13

1291 1] 13

1292 [+ 13

12983 3 13

1294 3 13

1295 70 13

1296 0 13

1297 0 13

1298 3 13

1299 7 13

e _m/dz‘u Vﬂé/V /5758

Reviewsd By: %——— Date: //// /}/}‘ <

H-16



Removable Beta-Gamma Data Sheet

Sur.ey Tyoe 3 Noles

i —

fro;ecx Title Georgia Tech Charactenzation Survey + 11 Place total counts airectly frem meter. Actiwity soiumn & it correc: ‘or sackgreure

c:)urvey Unit iLacationt Second Floor- Miscellaneous Eguipment on Reacter To 2) Information for instrument and dackgreund taken Jirectly from the MOA sgreadsneet
ate 1012297 - T !

Instrument
Model: LB 5100 W Senal #: 13795 Efficiency:  43.45%
Probe: N/A Senal #  NIA MOA. 17

Survey Activity MDA

Point  (dpm/100¢m2) (dpmv100 em2)

1270 143 17

1271 208 17

1272 228 17

1273 E 17

1274 14 17

1275 26 17

1276 7 17

1277 5 17

1278 5 17

1279 5 17

1280 1 17

1281 S 17

1282 5 17

1283 14 17

1284 7 17

1285 0 17

1286 23 17

1287 3 17

1288 1 17

1289 30 17

1230 14 17

1291 21 17

1292 a0 17

1293 19 17

1294 14 17

1295 461 17

1296 3 17

1297 12 17

1298 12 17

o 7 o L2527
. W Date: /[//61/ 9'6?

H-17
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Exposurs Measurement Data Sheet

Survey Type: 5 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place exposure directly inta appropnate column from meter.
Survey Unit (Location): Second Flaor- MisceSaneous Equipment on Reactor Top (2) Survey Type “5"is for 1 cm
Date: : 1072297 (3) Survey Type "6"isfor 1 m
{4) Enter date survey was performed
Instrument
Model:  Bicron microRem Serial #: B218L
Background: 9.4 (in microRshr) Guideline value: 2BKG (in microR/Mr)
Expasure Rate
Survey {microRMour)

Pat  iem  im

1271 na 45

1274 na 40

1278 va 25

1277 na 15

1278 wa 35

1279 na 100

1279 na 100

1280 na 35

1281 na 90

1282 na 30

1283 na 20

1284 na 50

1285 wa 180

12868 na 50

1287 na 70

1299 na 110

Individual Completing For: %, é Date: //5%0 7,
Reviewsd By: % /ICM"";-I Date: '/ 16/ £

H-18
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Second Floor- Storage Holes on Reactor Top

("~

Top View
Not Drawn To Scale

O Survey l.ocation

~' Survey Locations
.- Behind Figure




Storage Holes

Reactor Storage Area (5)

Smears

Tritium Smears

SA1

1480

T-313

1481

1482

SA2

1483

T-314

%No Surrounding Walls

1484

I

1485

[sA3

1492

T-317

:1.2 mR/hr in right corner

1493

3.4 mR/hr in left corner

1497

SA4

1486

T-315

1487

1488

SAS

1489

T-316

1480

1491

Note: Dr. Ice reported a spill in Stofage Area #3 in the past.

Page 1
H-20




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/dly

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)

PROJECT TITLE:
SURVEY UNIT (Location):

SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #:

L2220
48409
43-65
62385

GUIDELINE VALUE: 100

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =
e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Georgia Tech Characterization Survey

Second Floor- Storage Holes on Reactor Top

1 (direct aipha)

METER:

SERIAL #:
PROBE #:
SERIAL #:

(dpm/100 cm?) GUIDELINE VALUE:

1

1
—F
30723797

7:30

5

18.00%

59

=

SURVEY TYPE: 3 (removable alpha) SURVEY TYPE:
METER: LB 5100 W METER:
SERIAL #: 13795 SERIAL #:
PROBE #: N/A PROBE #:
SERIAL #: N/A SERIAL #:
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/23/97

Time background was taken = 17:18

Rb = Background rate (cpm) = 0.07

o = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm®) =

Individual Completing Form:

Reviewed By:

H-21

SURVEY TYPE:

MDA = 2.71/T, + 3.29(R/T, + R/T,)' 2

e (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used fo tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable betaigamma

2 (direct beta/gamma)
12220
68537
44-9
66762
5000 {(dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 320
Date background was taken = 10/23/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 320
e = Probe Efficiency = 31.75%
a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = 1805]

4 (removable beta/gamma)

LB 5100 W

13795
N/A
N/A
100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/23/97
Time background was taken = 17:18
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = 17]

Date: I&I/ 34 /47
Date: [/ le / Z Y




\.

Direct Alpha Data Sheet

Sursey T oe
Sroiect T tle.

Survey Unit iLocation)

—_—
Secrgia Tech Charactenzation Survey
Secong Fioor- Storage Holes an Reactor Top

Date 10:23.97

nstrument

Model" £2220 Senal & 48409

Probe’ 43-65 Senal # 62385

Uncertainty
Gross Gross {95% Confidence
Survey  Totai  Counts Per Activity Level)
Point  Counts  Minute  (dpmv100cm’)  (dpmy100 em?)
1480 (] 0 47 41
1481 2 2 -28 49
1482 0 0 47 a1
1483 0 [} 47 4t
1484 0 0 -47 41
1485 0 0 A7 4t
1486 [} 0 47 41
1487 4 ] 9 55
1488 0 0 47 41
1489 0 0 47 41
1490 4 4 -9 S5
1491 o [} 47 41
1492 2 2 -28 49
1493 8 8 28 87
1497 2 2 -28 49
Individual Completing Form:
Reviewad By:

Notes.

MDA
(dpmv 100 cm?)

123
123
123
123
123
123
123
123
123
123
123
123
123
123
123

1) Place total counts direclly rom meter  acy,
"2) informaton for .nstrument ana dackgrouna

£fficiency
MDA:

18 0C%
123

A e

H-22

1LY SOIUMN il SCrTECt “Of TACRG TLAG
taken qirectly from the MDA screacsreat

ot A,

Oate; /l//é/;[



Calculation Sheet

SURVEY TYPE: 1 Input one of the foligwing 1 for direct alpha
Survey Unit Second Floor- Storage Holes on Reactor Top 2 for direct betargamma
Date 10/23/97 . 3 for removable alpha
Meter 12220 ' 4 for removable oelargamma
Serial # 48409 5 for exposure data at 1 cm
Probe 43-65 6 for exposure data at 1 meler
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1N+ E(x)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849) ’

Where
Xayg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng)

o(x) = -497
ng = 15
Xavg = -33
Maximum value in population = 28 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg = x,)z,”2
Deviation. (NUREG/CR-5849) (ng - 1)

Where
s, = standard deviation
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)

Xgug = -33

ng 3 . 15

E(Xavg - X)) = 6712
Sy = 22

H-23



Calculation Sheet

Survey Unit: Second Floor- Storage Holes on Reactor Top
Survey Type: 1

This sheet uses the following equation to determine the 9 Be = Xayg * tigar [s./(ng)"?]
Confidence Level. (NUREG/CR-5849)

Where

K. = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
t1...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xayg @Nd S,

Xavg = -33
tigar= 1.761  *Note: for values of t,., o not on the table, the nearest greater value is used
Sy = 22
ng = 15
e = -23

Individual Completin% %}7/\—* e /D 'iﬁ/ ?/7

Reviewed by: /7 (oot Date: 4//¢/5¢7
7 /7

H-24



Direct Beta-Gamma Data Sheet

Surey wmit:Lscatien;

Date

:nstrument
Modcer L2220

~

Probe: 44-9

Survey
Point

1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1497

Gross
Total

Counts

146
NT
984
180
152
304
323
378

74
122
€6
62

3254

3409

5881

Gross
Counts Per
Minute

146

984
180
152
304
323
378
74
122

62
3254
3409
5881

Georgia Tech Charactenzation Survey
Seccnd_Floor- Storage Hotes on Reactor Top

Senai ®  §8537
Senalx 66762

Uncertainty
195% Confidence
Activity Levei}
(dpmu100 cm®)  (dpmy100 em’)

-3654 888
13942 1486
-2840 920
-3528 894
-336 1028
63 1044
1218 1087
-5165 817
4157 865
-5333 809
5417 804
61606 2460
64861 2513
116766 3241

Notes

MDA
dpmv100 cm’)
1805

1805
1805
1805
1805
1805
1808
1805
1805
1805
1805
1805
1805
1805

11 Place t01al counts Zirectly “rom meter Achvty sgiume a5z
2 tnformaticn for .Astrument ang DACKGrounc taken airectly from

‘or 2acagroun,

MOA soreacsneet

cficency. J175%
MDA: 1805

NT= None Taken

/<>7/ 3 /@ 7

7 M Date: /f/é/éf

H-25



Calculation Sheet

Input one of the following 1 for direct alpha

SURVEY TYPE: 2
Survey Unit Second Floor- Storage Holes on Reactor Top
Date 10/23/97
Meter L2220
Serial # 68537
Probe 44-9
Serial # 66762
MDA 1805
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average
Measurement Level for each instrument per survey unit, (NUREG/CR-5849)

Where

Xavg = calculated mean for a survey unit

Ns = number of measurements within a survey unit

X
(i varies from 1 to ny)
I(xy) =
ng=
M xivg =
Maximum value in popuiation =

Standard Deviation

systematic and random measurements at point (i)

227926

14

16280

116766 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

Where
Sx = standard deviation

Xawg = calculated mean for a survey unit

Ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to n)

Xgvg = 16280

ng = 14

(Xavg - X)) = 18523017258
5= 37747

H-26

2 for direct beta/gamma

3 for removable alpha

4 for removable deta/gamma
5 for exposure data at 1 om

€ for exposure 0ata at 1 meter

Xavg = 1/Ng.» 2(x;)

Sy = E(Xavg - X3

(ns -1 )”2



Calculation Sheet

Survey Unit: Second Floor- Storage Holes on Reactor Top
Survey Type: 2

This sheet uses the following equation to determine the 9 Be = Xayg +tio g [S:/(ne)"Y]
Confidence Level. (NUREG/CR-5849)

Where
K. = value compared to guideline value to determine 95% Confidence Level

Xavg = Calculated mean for a survey unit

tiwar = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit ‘
ns = number of measurements within a survey unit used to determine x,,, and s,

Xavg = 16280
t14,df = 1.771 *Note: for values of t, , & not on the table, the nearest greater value is used
S, = 37747
ng = 14
o = 34146

Individual Completing Foym: t, %_—_ Date: /&42/ / /Q
Reviewed by: /é‘d»\/ ‘Date:_///6/ 74
/ /

H-27



Removable Alpha Data Sheet

Survey Type. 3 Notes:
Project Title: Georgra Tech Characterization Survey (1) Placa total counts directly from metar Activity cotumn wll comect for background
Survey Unit (Locauon): Secoad Floor- Storage Holes on Reactor Tap (2) Information for nstrument and background taken directly from the MDA spreadsheet
Date: 10,2397
Instrument
Madei: LB S100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Serial # N/A MOA: 13
Survey Activity MDA

Point  (dpm/100 em’)  {dpv/100 em?)

1480 Q 13

1481 3 13

1482 0 13

1483 48 13

1484 [+ 13

1485 0 13

1488 4] 13

1487 0 13

1488 3 13

1489 (4] 13

1490 Q 13

1491 0 13

1492 3 13

1493 0 13

1497 0 13

recomreren ﬂaz_/- , e (2/31/FT

R-Mw:%_ w2 PY

H-28



Removable Beta-Gamma Data Sheet

Survey Type. 4 Notes:
Project Title: Georgia Tach Charactenzation Survey (1) Place total counts directly from meter. Actvity column waill correct for bacxground
Survey Unit (Location): Second_Floor- Storage Holes on Reactor Top (2) Information for instrument and background taken directly trom the MDA spreaashest
Date: 10/23/97
Instrument
Model: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Senal #:.  N/A MOA: 17
Survey Activity MDA

Point  (dpm/100 em’)  (dpm/100 em?y

1480 33 17

1481 14 17

1482 28 17

1483 458 17

1484 1 17

1485 5 17

1488 1 17

1487 5 17

1488 14 17

1489 0 17

1490 5 17

1491 7 17

1492 72 17

1493 18 17

1497 3 17

B /da;c—» %77/ /o'z/s//%

2 4»5

d By: -E Date:
-

H-29
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‘Second Floor- Vertical Beam Ports Devation View

Not Drawn To Scale

1237-1239
1243-1245  1246-1248  1249-1251

1252-1254 1255-1257 1258-1260 1261-1263

OOOOOOOO®®M®

1456-1458  1267-1269  1462-1464  1459-1461 1450-1452  1471-1473  1465-1467  1453-1455  1273-1275 1264-1266

1240-1242 1409-141} 1412-1414 1425-1428

1477-1479  1474-1476 1494-1496  1468-1470 )

Survey Locations are Shown Below the Beam Port




Top View
Not Drawn To Scale

Second Floor- Vertical Beam Ports

H-31




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

Notes:
Enter all time in minutes
Enter all dates as m/d/y

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)

PROJECT TITLE:
SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #:

PROBE #:

SERIAL #:
GUIDELINE VALUE:

Ts = Sample Time (min) =

Tb = Background Time (min) =

Background counts in Th =

Georgia Tech Characterization Survey

MDA = 2.71/T, + 3.29(Ry/T, + Ry/T,)"

a (a/100)

Survey type (by number) refers to direct or
removable alpha or beta/gamma surveys. This
is used to tie the various sheets together:

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

Second Floor - Vertical Beam Ports

Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =

e = Probe Efficiency =
a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:
7

Reviewed By:

3 (removable alpha)
LB 5100 W

(dpm/100 cm?)

.
10
0.7
10/22/97
15:16
0.07
28.35%
100

e

SURVEY TYPE: 4 (removable beta/gamma)

METER: LB 5100 W

SERIAL #: 13795

PROBE #: N/A

SERIAL #: N/A

GUIDELINE VALUE: 100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/22/97
Time background was taken = 15:16
Rb = Background rate (cpm) = 2
o = Probe Efficiency = 43.45%
a =Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Date: /;2 /3' /9/7

Date:

1/ 15/¢4

H-32
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Removabile Alpha Data Sheet

Survey Type. 3 - Notes:
Project Title: Georqia Tech Charactenzation Survey (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): Second Floor - Vertical Beam Ports (2} Information for instrument and background taken directly from the MDA spreadsheet
Date 10/22197
Instrument
Model: L8 5100 W Senai # 13795 Efficiency: 28.35%
Probe: N/A Serial # N/A MDA: 13
Survey Activity MDA
Point  (dpm/100 cm?) (dpmr100 em®)
1237 [ 13
1238 o] 13
1239 0 13
1240 17 13
1241 3 13
1242 10 13
1243 (] 13
1244 49 13
1245 67 13
1246 3 13
1247 14 13
1248 53 13
1249 10 13
1250 0 13
1251 24 13
1252 17 13
1253 21 13
1254 0 13
1255 3 13
1256 7 13
1257 49 13
1258 7 13
1259 10 13
1260 24 13
1261 0 13
1262 349 13
1263 3 13
1264 o] 13
1265 0 13
1266 10 13
1267 0 13
1268 17 13
1269 3 13
1273 a 13
1274 0 13 '
1275 0 13
1409 17 13
1410 3 13
1411 3 13
1412 17 13
1413 [¢} 13
1414 7 13
1425 0 13
1426 0 13
1427 0 13
1428 a 13
1450 14 13
1451 0 13
1452 10 13
1453 24 13
1454 765 13
1455 409 13
1456 3 13
1457 7 13
1458 7 13
1459 0 13
1460 3 13
1461 7 13
1462 32 13 -
1463 7 13
1464 24 13
1465 0 13
1466 3 13
1467 0 13
1468 7 13
1469 7 13
1470 7 13
1471 0 13
1472 3 13
1473 14 13
1474 0 13
1475 7 13
1476 3 13
1477 0 13
1478 7 13
1479 7 13
1484 0 13
1495 0 13 / /
1496 0 13 6) q 7
Individuat C ing Form: Date: 3/

R 'a*sy; W /03074 Date: ///f/id?



R ble Beta-G Data Sheet

Survey Type: 4 Notea:
Project Title: Georqgia Tech Characterization Survey (1) Place lotal counts directly from meter. Activity column will correct for background
Survey Unit (Location): Second Floor - Vertical Beam Ports (2) Information for instrument and background taken directly fram the MDA spreaasheet
Date: 10/22/97
Instrument
Model: L8 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Serial #:  N/A MDA: 17
Survey Activity MDA
Point  (dpm/100 cm?)  (dpm/100 em?)
1237 3 17
1238 1 17
1239 0 17
1240 95 17
1241 56 17
1242 90 17
1243 108 17
1244 502 17
1245 873 17
1246 44 17
1247 369 17
1248 468 17
1249 99 17
1250 56 17
1251 256 17
1252 237 17
1253 115 17
1254 44 17
1255 99 17
1256 65 17
1257 558 17
1258 21 17
1259 191 17
1260 428 17
1261 19 17
1262 4631 17
1263 90 17
1264 14 17
1265 19 17
1266 46 17
1267 33 17
1268 382 17
1269 16 17
1273 5 17
1274 14 17
1275 26 17
1409 97 17
1410 497 17
1411 23 17
1412 447 17
1413 33 17
1414 166 17
1425 5 17
1426 10 17
1427 5 17?7
1428 5 17
1450 256 17
1451 69 17
1452 51 17
1453 244 17
1454 17675 17
1455 6058 17
1456 30 17
1457 166 17
1458 45 17
1459 35 17
1460 44 17
1461 51 17
1462 318 17 :
1463 72 17
1464 185 17
1485 30 17
1466 14 17
1487 49 17
1468 23 17
1469 95 17
1470 63 17
1471 23 17
1472 97 17
1473 26 17
1474 19 17
1475 86 17
1478 51 17
1477 14 17
1478 37 17
1479 111 17
1494 30 17

1495 7 17
1496 26 17 )& ) / /
individual Completing Form: Date: _, ; 3 5

" L [/
Revi By:/ M%% Date: {//{L/f?
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Vertical Ports

Exposure of Vertical Beam Ports (taken at one-foot depth intervals)

VP 10 Smears Distance(ft) Exposure (mR/hr)
1237 Cover 0.3 6 235
1238 1 14 7 51.1
1239 2 25 8 461.5
3 3.7 Bottom of
4 5.1 Lower Shield 1200.0
5 7.8
VP21 Smears Distance(ft) Exposure (mR/hr)
1243 Cover <0.1 6 14.0
1244 1 1.1 7 43.0
1245 2 1.5 8 700.0
3 7.9 9 3400.0
4 15.4 Bottom of
5 14.5 - Lower Shield 114
VP 22 Smears _ Distance(ft) Exposure (mR/hr)
1246 Cover 0.1 6 9.5
1247 1 0.9 7 409
1248 2 1.5 8 1100.0
3 22 9 3800.0
4 35 10 3300.0
5 4.8 Bottom of
Lower Shield 227.0
VP 23 Smears Distance(ft) Exposure (mR/hr)
1249 Cover <0.1 6 8.8
1250 1 05 7 73.3
1251 2 1.5 8 660.0
3 2.0 9 4700.0
4 4.1 10 3700.0
5 9.8 Bottom of
Lower Shisld 343.0
VP 24 Smears Distance(ft) Exposure (mR/hr)
1252 Cover 0.1 7 68.7
1253 1 - 05 8 173.0
1254 2 0.8 9 236.0
3 1.6 10 3300.0
T-240 4 3.1 11 2300.0
5 4.5 12 3000.0
6 13.1 Bottom of
Lower Shield  550.0
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VP 25

VP 27

VP 28

VP 33

VP 34

Smears
1255
1256
1257

T-241

Smears
1258
1259
1260

T-242

Smears
1261
1262
1263

T-243

Smears
1456
1457
1458

T-263

Smears
1267
1268
1269

T-245

Vertical Ports

Distance(ft) Exposure (mR/hr)
Cover 6 6.0
1 0.6 7 128.0
2 1.1 8 2400.0
3 1.2 9 2200.0
4 1.6 10 3300.0
5 3.5 Bottom of
Lower Shield 600.0
Distance(ft) Exposure (mR/hr)
Cover 6 40.0
1 1.2 7 211.0
2 1.5 8 2200.0
3 29 9 2900.0
4 5.1 Bottom of
5 13.8 Lower Shield 800.0
Distance{ft) Exposure (mR/hr)
Cover 6 15.9
1 0.8 7 427
2 1.5 8 296.3
3 1.9 9 4100.0
4 3.5 10 2600.0
5 7.5 Bottom of
Lower Shield 235.0
Distance(ft) Exposure (mR/hr)
Cover 6 1.2
1 0.0 7 1.4
2 0.0 8 3.2
3 0.0
4 0.1 Bottom of
5 0.6 Lower Shield 40.0
Distance(ft) Exposure (mR/hr)
Cover 6 0.8
1 0.0 7 4.1
2 0.0 8 119.2
3 0.0
4 0.0 Bottom of
5 0.1 Lower Shield 40.0
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VP 35

VP 36

VP 37

VP 38

VP 39

VP 40

Smears
1462
1463
1464

T-265

Smears
1459
1460
1461

T-254

Smears
1450
1451
1452

T-249

Smears
1471
1472
1473

T-248

Smears
1465
1466
1467

T-256

Smears
1453
1454
1455

T-2562

Vertical Ports

Distance(ft) Exposure (mR/hr)
Cover 6 1.0
1 0.1 7 2.1
2 0.2 8 6.1
3 0.4
4 0.4 Bottom of
5 05 Lower Shield 205.0
Distance(ft) Exposure (mR/hr)
Cover , 6 2.0
1 0.0 7 4.1
2 0.0 8 13.6
3 0.1
4 0.0 Bottom of
5 0.2 Lower Shield 57.0
Distance(ft) Exposure (mR/hr).
Cover 6 0.2
1 0.0 7 0.4
2 0.0 8 5.9
3 0.1 9 8.5
4 0.0 Bottom of
5 0.1 Lower Shield 185.0
Distance(ft) Exposure (mR/hr)
Cover 6 3.0
1 0.0 7 85.6
2 0.0 8 161.0
3 0.1
4 0.1 Bottom of
5 0.1 Lower Shield 185.0
Distance(ft) Exposure (mR/hr)
Cover 6 0.2
1 0.0 7 12.8
2 0.0 8 14.3
3 0.1
4 0.1 Bottom of
5 0.2 Lower Shield 175.0
Distance(ft) Exposure (mR/hr)
Cover 6 2.1
1 0.6 7 11.3
2 0.2 8 294 .4
3 0.2 9 130.0
4 04 Bottom of
5 1.1 Lower Shield  205.0
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Vertical Ports

VP 41 Smears Distance(ft) Exposure (mR/hr)
1273 Cover 6 0.3
1274 1 0.0 7 6.7
1275 2 0.0 8 412
3 0.1 9 147.0
T-247 4 0.1 Bottom of
5 0.1 Lower Shield  120.0
VP 42 Smears Distance(ft) Exposure (mR/hr)
‘ 1264 Cover 6 0.2
1265 1 0.0 7 0.8
1266 2 0.0 8 9.6
3 0.0 9 7.5
T-244 4 0.0 10 107.5
5 0.0 Bottom of

Lower Shield 50.0

VP 43 Smears Distance(ft) Exposure (mR/hr)
1240 Cover 25 7 15.1
1241 1 2.3 8 70.2
1242 2 3.1 9 227.6
3 55 10 333.1
4 6.0 Bottom of
5 7.8 Lower Shield 534.0
6 89
VP 44 Smears Distance(ft) Exposure (mR/hr)
1409 Cover 6 109
1410 1 0.0 7 24.3
1411 2 0.0 8 89.1
3 0.1
T-250 4 0.3 Bottom of
5 0.2 Lower Shield 140.0
VP 45 Smears Distance(ft) Exposure (mR/hr)
1412 Cover 6 75
1413 1 0.1 7 6.0
1414 2 0.1 8 95.4
3 0.0
T-251 4 0.2 Bottom of
5 0.5 Lower Shield 35.0
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VP 46

VP 47
Dry Storage Ports

VP 48
Dry Storage Ports

VP 49
Dry Storage Ports

VP 50
Dry Storage Ports

Smears
1425
1426
1427
1428

T-246

Smears

1477
1478
1479

T-260

Smears

1474
1475
1476

T-259

Smears

1494
1495
1496

T-258

Smears

1468
1469
1470

T-257

Vertical Ports

Distance(ft) Exposure (mR/hr)
Cover 6 14
1 0.0 7 7.8
2 0.2 8 236.2
3 0.5 9 298.1
4 0.2 Bottom of
5 0.9 Lower Shield 425.0
Distance(ft) Exposure (mR/hr)
Cover 6 0.0
1 0.0 7 0.0
2 0.0 8 0.0
3 0.0 9 0.0
4 0.0 Bottom of
5 0.0 Lower Shield 0.0
Distance(ft) Exposure (mR/hr)
Cover 6 0.0
1 0.0 7 0.0
2 0.0 8 0.0
3 0.0 9 0.0
4 0.0 Bottom of
5 0.0 Lower Shield 0.0
Exposure (in mR/hr)
Cover 6 0.0
1 0.0 7 0.0
2 0.0 8 0.0
3 0.0 9 0.0
4 0.0 Bottom of
5 0.0 Lower Shield 0.0
Exposure (in mR/hr)
Cover 6 0.0
1 0.0 7 0.0
2 0.0 8 0.0
3 0.0 9 0.0
4 0.0 Bottom of
5 0.0 Lower Shield 0.0
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Suspect Waste Tank- Exposure (#R/hr)
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Low-Level Waste Tanks- Exposure (uR/hr) Elevation View

Not Drawn To Scale

' 95
L ] \ ( | - ] \
114 e
08 10
98
100
117 g
119
' 1
100 116 90
122
119 120
100
103 125 Lo
132 120
\ Tank | / K Fank 2 /
130 115
125

120




5 |

—_——

(

¢

- ECCS Tank- Exposure («R/hr)

.

Elevation View
Not Drawn To Scale

15

30

>

10

—

13

19

20




L |

(

Tank He-1 in Process Equipment Room- Exposure (uR/hr)
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HXDI Tank in Process Equipment Room- Exposure (uR/hr)
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Asbestos Analysis Locations

Sample No. Location Percentage of Asbestos
1 Containment Building- Ceiling 60%
4 Top of Hood in DECON Room 35%
7 Piping in Air-conditioning 50%

Unit over Control Room

Samples were analyzed by an independent laboratory for first positives.




EnviroMed Services, Inc.
25 Science Park, Box 9, New Haven, Connecticut 06511

Phone: (203)786-5580

Fax: (203) 786-5579

Laboratory Analysis Report

To: Mr. Peter Manion
IES (NES)
44 Shelter Rock Road
Danbury, Connecticut 06810-7009

Analysis:

Analytical Method:

Client Job #:

Date Collected:
Date Received:
Date Analyzed:

None Given.
10/20/97
10/20/97
10/28/97

Date Report Prepared: ~ 10/29/97

Asbestos Content

Polarized Light Microscopy with Dispersion Staining -

Location: Cont. Bldg. Ceiling #1 - #3; Lab Hood; Pipe Wrapping
Sample # Sample Description Asbestos Content Per Layer |Total Asbestos Per Sample
13276-1 Beige/Gray Fibrous 20% Chrysotile 20% Chrysotile
40% Amosite 40% Amosite

13276-2 *AHERA Analysis.
13276-3 *AHERA Analysis.
13276-4 Gray Fibrous 35% Chrysotile 35% Chrysotile
13276-5 *AHERA Analysis.

*AHERA Analysis.

13276-6

K-2




13276-7 Gray Fibrous with 50% Chrysotile 50% Chrysotile
White Fibrous

13276-8 *AHERA Analysis.

Connecticut ‘s Lab #PH0571 Massachusetts’ Certification #AA000049

*Per the client’s request, these samples were analyzed by the AHERA method:
Analysis is stopped after the first positive result of each type of material and

the similar material not analyzed is congidered positive.
Date: _ /d/@,/% 7

Date: __ /¢/30[9>

Analyst:

Technical Manager: ;2. /?047

There exists a degree of variability for the results due to the inherent uncertainty within the
analytical method.

Per the State of Connecticut Regulations, Standards for Asbestos Abatement, Section 19a-332a-1
Definitions (n): "Asbestos-Containing Material” (ACM) means material composed of asbestos of
any type and in an amount greater than one percent by weight, either alone or mixed with other
fibrous or non-fibrous material.

K-3
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Inc.

44 onielter Rock Road

Danbury CT 06810-
Customer:  Georgia Institute of Technology
Atlanta
Lab 0.500 % by Weight
Action Level 1.000

# Site Room Tested #
2253 0053 Calibration

2254 0053 Calibration

2255 0053 Containment Bld 1stFl
2256 0053 Containment Bld 1stFl
2257 0053 Containment Bld 1stFl
2258  00S3 Containment Bld 1stFl
2259 0053 Containment Bid 1stFl
2260 0053 Containment Bld 1stFl
2261 0053 Containment Bld 1stFl
2262 0053 Containment Bld 1stFl
2263 0053 Containment Bld 1stFi
2264 0053 Containment Bld 1stFl
2265 (053 Containment Bid 1stFl
2266 0053 Containment Bid 1stFl
2267 0053 Containment Bld 1stFl
2268 0053 Containment Bld 1stFI
2269 0053 Containment Bld 1stFl
2276 0053 Containment Bld 1stFl
2271 0053 Containment Bid 1stFl
2272 0053 Reactor Bld 1stFl

Page

Wall

W W W NN W W W e e

W

o

XRF aud Lab Results

Project Name: Containment Building- Lead Testing

Component

*

Wall

Wall

Wall

Wall

Wall

Wall

Wall
Baseboard
Wall

Wall

Wall
Baseboard
Floor
Floor
Floor
Floor
Floor

Wall

Atlanta

Substrate

Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry
Masonry

Paint

Condition

*

Satisfactory
Satisfactory
Satisfactory
Satisfactory
Poor

Poor

Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Poor

Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory

Satisfactory

Site Name: Georgia Tech Research Reactor

Atlanta, GA
Total Assays Reported
K-Shell L-Shell Map
mg/cm2 mg/cm2 #
0.000 X 0.000 X 0
1.104 K 0.957 L 412
0.528 K -0.273 L 412
0.406 K -0.368 L 412
0.083 K -0.106 L 412
0.075 K 0.413 L 412
-0.106 K -0.407 L. 412
0.044 K 0.191 L, 412
0271 K -0.126 L 412
0.275 K -0.086 L, 412
0.274 K -0.255 L 412
0.162 K -0.159 L 412
-0.062 K 0.199 L 412
0.209 K 0.223 L. 412
0342 K 0.172 L 412
0.439 K -0.140 L 412
0.402 K 0104 L. 412
0.274 K 0.292 L 412
0.212 K -0.283 L 412
0.006 K -0.056 L 412

Lab

48

Result

Incl
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Inc.

44 uaelter Rock Road XRF alld Lab R@SUltS

Danbury CT 06810-
Customer:  Georgia Institute of Technology Project Name: Containment Building- Lead Testing Site Name: Georgia Tech Research Reactor
Atlanta Atlanta Atlanta, GA
Lab 0.500 % by Weight
Action Level 1.000 Total Assays Reported 48
. Paint K-Shell L-Shell Map
# Site Room Tested #  Wall Component Substrate Condition mg/em? mg/em2 # Lab  Result
2293 0053 Stairway Bsmn 1 Stair Stringer  Other Satisfactory 0.951 S 0.000X 412 Incl

2295 0053 Containment Bld 2ndFI 1 Wall Masonry Satisfactory 0479 K 0136 L 412 Neg
2296 0053 Containment Bld 2ndF1 4 Wall Masonry Satisfactory 0.060 K 0.09 L 412 Neg
2297 0053 Containment Bld 2ndFl 2 Wall Masonry Satisfactory 0.270 K -0.014 L 412 Neg
2298 0053 Stairway 2ndFl 2 Stair Handrail Other Satisfactory 0.176 S 0.000 X 412 Neg

€1

Page 3 of 3




b {/ |

Inc.

1

4 _aclter Rock Road Sumuary Analysis
Danbury CT 06810-
Customer:  Georgia Institute of Technology Project Name: Containment Building- Lead Testing Site Name: Georgia Tech Research Reactor
Atlanta Atlanta i Atlanta, GA
Lab 0.500 % by Weight
Action Level 1.000
Number Num Num Num Lab Lab
Comp Component Name Tested Pos ( %) Neg ( % Incdl ( %) Tested Pos (%)
1 Door 1 1( 100 %) 0( o0%) 0( 0%) 0 0( 0 %)
4 Wall 30 8( 26 %) 22( 73%) 0( 0 %) 0 0( 0 %)
5 Basehoard 2 0( 0 %) 2 ( 100 %) 0( 0%) 0 0( 0%)
13 Stair Tread 2 1( 50 %) 0( o0%) 1( 50%) 0 0(C 0%)
14 Stair Riser 1 1( 100 %) 0( 0%) 0( 0%) 0 0( 0%)
15  Stair Stringer 3 2( 66 %) 0( o0%) 1( 33%) 0 0( 0%)
16  Stair Handrail 1 0( 0 %) 1( 100 %) 0( 0%) 0 0(C 0%)
18 Floor 5 0( 0 %) 5( 100 %) 0( 0%) 0 0( 0%)
Total Reported 45 13 30 2 0 ]

Page 1 of 1




g Inc.

aclter Rock Road Confi.mned Positives
Danbury CT 06810~
Customer:  Georgia Institute of Technology Project Name: Containment Building- Lead Testing Site Name: Georgia Tech Research Reactor
Atlanta Atlanta ] Atlanta, GA
Lab 0.500 % by Weight _
Action Level 1.000 Total Assays Reported 13
Paint K-Shelt L-Shell Map
# Site Room Tested # Wall Component Substrate Condition mg/em2 mg/cm?2 4 Lab  Result

Page 1 of 1
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82A8008

ATTACHMENT B

Air Sample Analysis Data Sheet

NES, Inc.
Surveyor (&d uEer
Pnnt
Reviewer LO(Q ()Opel

Print

Sample Location: A/fFS 057 <

Collected By: Ken Vo oo

/O( SE/(X?L- P D!°/-1 19
ien ate
,—— 7 - L%glﬁﬂ

Sample Number: /7S -/
Sampler IDNo.: 2 o v s/

Type of A/S:_ Gpoont Frir

BZ or WZ or GA / paricuiate or iodine

RWP No.: N_/R

NOTE: (f*) (2.832 E4) =
Activity (uCi/ml) =

Date/Time On: /?/ 5"7!/ 7 % 30 Flow Rate O@r LPM):___ 13 cfm

Date/Time Off: 2/7,/7 * -7 Flow Rate Off (CFMJor LPM): _ 20 < 5.
COUNTING DATA ALPHA BETA
Counting System (Bsicow [LBS\0oW LBsicow | URS\owW
Serial Number | LRSIoow | L Smowo LSSIToW | LR sihw
Counting Date/Time \‘_‘Z};};" ‘°.\$\;‘:—‘q a e ‘01314{!}_‘,1
Gross Counts - hoy aq - 1563 | 246,06}
Sample Count Time (Min) 20 20 20 20

“~ | Gross Counts (cpm). . | 2%.09% 4.45 | 784D 17,203

Background Counts ey /34 Sbh.llo] >6.0b
Bkg Count Time Min)  |©* %0 20| 2o | - 20 f 2o
Bkg Counts (cpm) fac- SN I O] 1.833 .82
Net Counts (cpm) f2a.ae3 | 4 883 | Gosv fisaq |
Counter Efficiency 28.25 °/° 2B.25% 43.4<% | 43.45%
Conversion Factor: 6,76 E-7-f 6.76 E-7 © f45E1 | 4.5E-7
Volume (ml) 5.38£o 5.38¢€ ¢ S.REL"
Activity (uCi/mb) i-_'fsr 2ULE=12 [t 7 {298€-12)
MDCR (cpm) 0. ‘)S’S I 0985 /.54
MDC (uCi/mi) 1077 2.9X107F, . 29X

Comments:

{
M-1

(Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)



C theaty AddNe.

-

N

(,

Ve ouud

MDCR/MDC Calculation Sheet

ALTACHMENT D

QMQ'I |

, POH’TIQO lopez

/)dZv %/"
Prine ! / Sim 7 ¥
Reviewer b T\DM Qﬁ ,w‘i' ~vi)j,t,x.a«,, | l‘ ‘1\
Print Sign Date
MDCR CALCULATION:
where:

R, = background counting rate
T, = background counting time

Mpcr = 2:71 L 5 9| R, Ry .
s T, T, s = sample count time
MDCR = 2.71 +3.29 (0.Lbl) + {o.LbT) o
( 40D ) ( 20 ) (R0 )
Mpcr = 2-71 45 54| (1833 (LE33) - By
(RO ) : (80 ) ( 20 )
MDCR = 0.49%5 o
MDC CALCULATION: B
' where:
MDC = MDCR Volume is in milliliters
(Volume ) (EFff.) (2.22E56) (should be at least 1 E6 ml)
Efficience is in decimal form
( 0.985 )
MDC =
(assx_lo') (.2335) (2.22E6)
- ¢ 1.B544
e = 22E6) By

(5.38X10°) (.434%) (2.

' 12
MDC = . 9X)0” " uCi/ml ¢

_I3
MDC =,/ 9X/0 " uCi/mi py

The MDC should be less then 10%

E:
- be necessary to increase sample vol

S

-
CONCENTRATION LIMIT = 3XI0  4Ci/ml «
| -9
CONCENTRATION LIMIT = 9XIO_ ,Ci/ml By

of the concentration limit. If it is not contact the SS. It may
ume or sample count time.

M-2



NES, Inc.  82A8008

O&W\é T\\MM

ATTACHMENT B

Air Sampie Analysis Data Sheet

ST

Surveyor L
Reviewer D&%Srf‘&a\a:p Q/t:ff— /é‘\/L, f E)z IB 7
Print v 7 Sign (/] 3 Date
Sample Location: hpp an &MSW\ Sample Number: /s -2
Collected By: h.m\l F‘\J\M? Sampler ID No.: 20 YY) g

b

Type of A/S:

BZ or WZ or GA / parucuiate or iodine

RWP No.:

NIA

Date/Time On:_ jo/~ Jan 9 4o Flow Rate On (CFM or LPM):_ 22

Date/Time Off:___Js[7/47 9:570 Flow Rate Off (CFM or LPM): _25
COUNTING DATA ALPHA BETA
Counting System LBSiIoowW | WBSloowy LBSIOW | Lmsioow
Serial Number LR Sicow)] (@ Soow LB Sitow| CaStone
Counting Date/Time AL o ‘O\FI’C‘F’% ‘°V:_\ﬁ_-‘m 1omq\1¢213
Gross Counts 14893 4.8 yoidog t62.00
Sample Count Time (Min) 20 20 20 20

| Gross Counts (cpm). 52,99 ) 12.35 1 z2oo1| y 2,102
Background Counts |, 224 /. 234 3.2, | 2L.b6
Bkg Count Time (Min) 2o | 20 2o | zOo
Bkg Counts (cpm) 6.06L1T |0.0ulb 1.833 \ 3232
Net Counts (cpm) .. © | g g3 ) V3.8 3 s er fayen
Counter Efficiency 28.35% | 2%-35% Us 4538 | 42.95%
Conversion Factor: 6 E-7 . 6.76 E-7 | 6.76E-7 | 45E-7. - 4.5 E-7 4.5 E-7
Volume (ml) .36 62376 | 3EL
Activity (xCi/ml) T TR ERST0 R ST S § b7 eI}
MDCR (cpm) 0.955 ek IR WA
MDC (uCitml) =~ o S 2utkl07PF 241073, 0 | 2ayoB g saioB .

Comments:

M-3

NOTE: (ft’) (2.832 E4) = mi ) N
Activity (uCi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiencv) (Vahime in m



 NES, Inc.  82A8008 ATTACHMENT D
| MDCR/MDC Calculation Sheet
" By Pinca lope Laze F— 1017/
‘ Print T / \ Sign 7 ¥ Dare
 Revi \N 1) " hlan
. eviewer —\-P\k:tm&% \1) _/LLqSigna /Q/V‘-\,.. })Etj
MDCR CALCULATION:
where:

R, = background counting rate

MDCR = 2-71 3.29 Ry, R, T, = background counting time
s T, T, T, = sample count time
MDCR = _2:71 3.29. | 006D (0.L6T)
( 20) (20 ) (0 )
wpcr = _2-71 3_29\1 (1333 | (832) 4
(0 ) (aoc ) (a0 )
MDCR = 09%S @
. MDCR = ). a4 By
MDC CALCULATION; .
' where:
MDC = - MDCR Volume is in milliliters
(Volume ) (Eff.) (2.22E6) (should be at least 1 E6 mi)
Efficience is in decimal form
MDC = ( 0.985 )
(L3109 (.2335) (2.22E6)
- 1544
Mbc [631X09 (.434%) (2.22E6) By
I3 o
MDC = 2.4 X/0 #Ci/ml o CONCENTRATION LIMIT = 3X)0  uCi/ml «
-3 ' -9
MDC =5 A0 4Cimi By - CONCENTRATION LIMIT = QX0 ,Ci/ml By
(\ TE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may
- - be necessary to increase sample volume or sample count time.

M'4 "



LD, g, S82AB008

ATTACHMENT B

Air Sampie Analysis Data Sheet
Surveyor P}L/(C(ﬁv /é\) 47&'1/ A 101977
R X fnm 4 5{ / e
eviewer & ,) uM 19
. Print Sign’ —JI-)QaL:}m—
Sample Location:  13,o , v orfurtn R Sample Number: 45 -3
Collected By: D . Re,5,,, w & Sampler ID No.: 20+ €0
Type of A/S: Cenenn/ e RWP No.: NIA _
BZ or WZ or GA / particulate or iodine
Date/’I'zrne On: /c/ bl 105 Flow Rate Or LPM): Z_X/
Date/Time Off:_='>%2 /0. 25" Flow Rate Off(CFMyr LPM): 32
COUNTING DATA ALPHA BETA
Counting System LBSI00 W | LB S1500 LBSIoow | LSioow
Serial Number U5 oowW | | >S(oow UOSIOOW | S2SToow
Counting Date/Time 10/ "‘ff‘; 4 ‘oix.\mq-.'za (DI':};.&;\O! - ?‘;'-1’”»
Gross Counts 4562851 103.249 124z7.60f 253,00
sample Count Time (Min) 20 20 20 20
| Gross Counts (cpm) I 22,65 | 50T | 193] 12,5
Background Counts ). 234 .324 3. | 3400
Bkg Count Time (Min) - Zo . 2o 2o | Ko
Bkg Counts (Cpm) 0. 0L 0. 0661 1.933 1323
Net Counts (cpm) - - I e 2 A L T Y g3 b s ey
Counter Efﬁcxency 28.35% | 2%.3s% 43 45 | 43.9s%
ConversionzPacton_és‘_: 76 E-7 .| 6.76 E-7 | 6.76 E-7 | 4.5 E-7 | 45E7 | 4.5E-7
Volume (ml) g.SEL 8576 | 4.6 -
Activity (uCi/mi): E=ie Ly oge-ix | S BARES0 W B
MDCR (cpm) 0.%5 /155 /S5
MDC (uCi/ml)*" = 55 2 P VS0 per o™
Comments:
{,
M-5

NOTE: (ft’) (2.832 E4) =

Activity (uCi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiencv) (Volnma in mih




VaAOUVO ALLACHNMENT D

MDCR/MDC Calculation Sheet

By ‘ P@Htaa lopez. 04,71, %/" /0)7]‘1’/

Print ' / Sign Date
Reviewer BNM t\\\, wiﬁ 6 J/v*v« | IR
Date

Print : Sign

MDCR CALCULATION:
" where:
R, = background counting rate
MDCR = 2.71 +3.29 ﬁ . fg ) T,=backgroundcoumingtime
T, T, T, ~ T, = sample count time

(O.bbl) | (0.b6T) o

]
e
QL
o)
+
w
I\
©
-

MDCR =
(K0 ) (R0)
: 2.71 (1.833) (tg23) -
MD D .
MDCR 25 +329\l(a0) + (2o ) By
MDCR = 043%¥5 a
o MDCR = ). 544 By
MDC CALCULATION: P
' where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2. 22E6) (should be at least 1 E6 mil)
_ : Efficience is in decimal form
( 0.935 )
MDC = o
(3.5x10%) (.2%35) (2.22E6)
- (154944
Mbc (85X0°) (.434%) (2.22E6) BY.
-3 : ~-N
MDC = [-84Xi0 ucumie CONCENTRATION LIMIT = 3X)0 " uCi/ml
~13 ' -4
MDC =/.§83/0  uCi/mipy - CONCENTRATION LIMIT = 9XI0” ,Ci/mi gy

(  TE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may

~ - be necessary to increase sample volume or sample count time.

M:6



NEDS, LNC.

(

Surveyor

82A8008

ATTACHMENT B
Air Sample Analysis Data Sheet

P ez

loh|g7
Loy

Prmt ! /7 Sign Date
Reviewer Dan\k"\j\\omki AP ﬂ«/\\ '
Prnt Sign Date
Sample Location:__/s/” S, C. Ay 4 Sample Number: R d
s e € T EC a e s
Collected By: [ Wb (cpe = Sampler ID No.: 20 & ¢/
: .
Type of A/S: Gerent ron RWP No.: i\)\ A
BZ orWZorGA/ particulate or iodins ‘
Date/Time On:__ ./ 2,3 /O . 2o Flow Rate On @r LPM): 723
Date/Time Off: //a/ irqz [0 3T Flow Rate Off@ LPM): )5
COUNTING DATA ALPHA BETA
Counting System LBSVO W] (BSieow) | @sisw|Lesioow | Lol LSO
Serial Number LS SHoow | LBEToowW | L s mows] ¢ v25 100 o) (D Showl (35100
; : ' T3~ Tla1
Counting Date/Time . bmq\—{:qo _ )Aq;qu, \01"3:*;,"_}0 ‘°.[ l?:,;qq
Gross Counts 2929% | 57.994 {00 Z 9. 06|
Sample Count Time (Min) 20 20 20 0

| Gross Counts (cpm)- Eo1a69 b 2,899 T %0.40 | 2. %43
Background Counts ) 224 | .33 v 3. | 20 kb
Bkg Count Time (Min) 20 | 2o 2o | 20
Bkg Counts (cpm) 6. Obly O.0Le" \ @333 \.233
Net Counts (epm): o SE T O & 28330 49,57 10 62
Counter Efficiency 2Y. 359, 43.4s% 43.45%

: Conver_s_ion:Facton; E-7f 676 E-7 | 6.76 E-7 | 45E-7. - 4.5E-7 4.5E-7
Volume (ml) L. D0EL £:5:56 1(,.80Ek"
Activity (uCi/mi) A GG T2k S SRR | ZREE~r0 leedz2}
MDCR (cpm) 0.785 /5L | ) .55
MDC (uCi/mi)** et 3x072 207 | . ux 0™

Comments:
M-7

NOTE: (ft%) (2.832 E4) = mI , _
Activity (uCi/ml) = (Net cpm) (Conversion Factor) / (Caunter Ffficiency) (Vahma in i




et IR A SRV A

Ar incddilvg P

MDCR/MDC Calculation Sheet

D ‘:\\\DVMS

7 By , P@Hprlmoa lopez. //)az\, L
" Sgn 7 7

/ODZW

(e gX10Y) (.434%) (2.22E86)

RE;
MDC = 2.2X/°  ,Ci/ml o
-13
MDC = 2.4%I0  ucimi py
( lE:

By

N »
Reviewer Oy q pAw ’ .
‘ Print : Sign —,Btggm—
MDCR CALCULATION:
where:
R, = background counting rate
MDCR = 2.71 +3.29 ﬁ . fﬁ T, = background counting rime
s ‘Tb 1” T; = sampie count time
MDCR = 2271 | 4 .o (0.4]) (0.6
( A0 ) (0 ) ( RO )
. 2.71 (1.833) (1.823)
MDCR = .29
sy 3 J(&O) (2, PY
MDCR = DQ%¥5 o
MDCR = . 544 By
MDC CALCULATION: PR
' where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2.22E6) (should be at least 1 E6 mi)
Efficience is in decimal form
MDC = 0985 )
(c-%xp ) (.2835) (2.22E6)

=\
CONCENTRATION LIMIT = 3 X0 4Ci/mi &

-4
CONCENTRATION LIMIT = 9QXI0™ ' ,Ci/mi By

The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may

e - be necessary to increase sample vblume or sample count time.

M-8



SNLOD. L.

Air Sample /Ay”is Data Sheet

OLABUUS ATTACHMENT B

NOTE: (f’) (2.832 E4) = ml
Activity (uCi/ml) = (Net cpm) (Conversion

Surveyor K - Vs,mr 10/ /77
Print { 2 ' Sen T Dae .
Reviewer ﬁ/‘ﬂ wa /é pez [%—‘ Kw\/;,\ 10]7]97
’ Print 0 [ / Sign O ” > Date
Sample Location: ___Condey/  Aoypn Sample Number:  /7< - 5y~
Collected By: /év Vetmor Sampler ID No.: 20¥%0
Type of A/S: e/ gy RWPNo.:__ NI
BZ or WZ or GA / particuiate or iodine _ ‘
Date/Time On: 10/ 37 10t 30 Flow Rate O@r LPM): 27~
. / 4 -
Date/Time Off: /o 7792 10:4p Flow Rate Off (CFM dr LPM): 27
7 7 -
COUNTING DATA ALPHA BETA
Counting System LBSIOW | LBSiond] £ &S Lo 60w | LB5I00W])
Serial Number L= 2o LIZ5 0%
Counting Date/Time ‘Onl]f}?oo MU \01’\“5?30 vl 7,‘522 Y
Gross Counts 244931 50,99 | 792,00 94,0l }
Sample Count Time (Min) 20 20 20 20
.| Gross Counts (cpm) 12.¢5 1 71.55 " 28,L0 | 9.203
Background Counts ]. %234 | 224 Zo-llb | 266
Bkg Count Time (Min) ) 20 | e s} 20
Bkg Counts (cpm) 0-0bb 2.0LL") V3323 \.€33
Net Counts (cpm) - - [\&i9g+ | <. 433 370 f 7.3
Counter Efficiency 28.35% | 28.3% 43 .45% | 4245%
Conversion:Factdx;;l 76 E-7 .} 6.76 E-T7 6.76 E-7 | 4.5 E-7. }. 45E-7 4.5 E-7
Volume (ml) 1.LSe(, TMVSEL
Activity (uCi/mby; T8 R ) C-iTjq g8 613 )
MDCR (cpm) 055 /.54,
N L e 2l oy s T ~r.
MDC (uCi/mi)" = VZxto 3. A/ X/D
Comments:
h M-9

Factor) / (Counter Efficiancv) rVabima in mi\




G Ay Adda e AQUVO Al IALH.L\VLL.\T D

MDCR/MDC Calculation Sheet -

5 | Pﬂ‘“”f,,,',,,@a LOP€Z . %y/-“ L%Ujlﬁ7

/ Sign '
. . e o Nit g n
Reviewer [}“?,\M\ \\E A ,} ‘} /{@w tL' (%)
Print » Sign _Da-‘([-eﬂL
MDCR CALCULATION:
" where:
R, = background counting rate
T, P T : T, = sample count time
b s -
MDCR = 2.71 +3.29 (0. Lll) . (0. L)
( 20 ) (R0 ) ( RO )

. 2.71 (1.8323) (1.823) -
MDCR O +3.29\I (35 ) + (3o B
MDCR = 04%¥5 ()]
MDCR = . B4 By
MDC CALCULATION: P
' where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2. 22E6) (should be at least | E6 mI)
} Efficience is in decimal form
MDC = ( 0.985 ) o
(7.65x1) (.2835) (2.22E6)
MDC = C_1.544 , By
(7.65%19% (.434%) (2.22E86) :
-1% : -1
MDC = _70XI0 uCi/ml ¢ CONCENTRATION LIMIT = 3X10 uCi/ml &
_13 ' -4
MDC = 2./ XIO " uCi/mi py CONCENTRATION LIMIT = QXIO” ,Ci/mi By
( CE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may
~— - be necessary to increase sample volume or sample count time.

- M-10



Surveyor ‘PQ f‘/ (AR LOQQZ /ﬁaf:‘

NES, inc.

82A8008

ATTACHMENT B

Air Sample Analysis Data Sheet

2019

_ Print 3 Si 4 (
Reviewer Dot Thoos Tl {)ﬂ . l%a(cjlj:)
Primt Sign Date
_ Les7 5/./(’
Sample Location: _/s7 sy CBrom] Sample Number: /%5 -&
Collected By: ’PRBYY\CLO\ LOP€Z Sampler ID No.: tod
Gencors Preor RWP No.: N

Type of A/S:

BZ or WZ or GA / particulate or iodine

Date/Time On: /=/"*¢ >
- / -

ez

Flow Rat¢ On((CEM or LPM): ¢ 7

Date/Time Off:__ /2% 2 (045 Flow Rate Off (CEMor LPM): =
COUNTING DATA ALPHA BETA
Counting System LBS0oW | LB5I00W LBSI00W | | BSIopw
Serial Number (US> S\eoss (B=A =S (Y e TSN
Counti : R 1013147 ST R
Counting Date/Time ‘“\4 2 | 1026 14120 1027
Gross Counts - 2LAs ) 43,99 A3.00 | 9400}
Sample Count Time (Min) 20 20 20 10

.| Gross Counts (cpm). - ods 2.\949 4 3405 E QT70%
Background Counts 1.334 1224 3. | 3le.blo
Bkg Count Time (Min) 90 . b2ou zo. . F 20
Bkg Counts (cpm) D.0bb" | @32 .83y
Net Counts (cpm); g b ey R T 2ngr b
Counter Efficiency 2%.35% 28.%5% da3.4sel | 43.95%
Volume (ml) CLEL $.SlEL-
Activity (uCi/mb) - b e B Ygenf
MDCR (cpm) /554 | 155

"""" TN 2907

Comments:

NOTE: (ff®) (2.832 E4) = ml

Activity (uCi/ml) = (Net cpm) (Conversion Factor) /{Comntar Féfinianri (Xabe—- i- —

M-11

n




“alAQUUO A ‘. LALm»‘-h-\ I‘ D

T Aswsy Asse

MDCR/MDC Calculation Sheet

7 By , Pcfmnga era //)d;c:; %V//*‘ (9)7/77

Date

Reviewer Q\:\-\\:UW\S \\\\1 /v\,»l !‘ GQWLN lo M
ring : Sign Date
MDCR CALCULATION:
where:

R, = background counting rate

Mpcr = 2:71 3.2¢ ﬁ . ﬁ T, = background counting rime
T, T T T, = sample count time
b s ¥
MDCR = 2.71 +3.29 (0. Lbl) + (0. L) o
( 40 ) (K20 ) { 20 )
MDCR = 2271 5 5[ (0833 | (1§23) By
(RO ) : (20 ) (20 )
MDCR = 04%5S «
! MDCR = 1. Be4 By
MDC CALCULATION: P
’ where:

MDC = MDCR Volume is in milliliters

(Volume ) (Eff.) (2. 22ES6) (should be at least | E6 ml)
Efficience is in decimal form
MDC = ( 0.935 )

(5.52»\\.07 (.2835) (2.22E6)

- C_1.544
DC =
“ (5.52X9 (.434%) (2.22E8) BY.

_13 |
MDC =2.8 X0 ,cumi o CONCENTRATION LIMIT = 3X)0 " uCi/ml &
-3 ' -9
MDC =2.9X/0  uCi/mi gy CONCENTRATION LIMIT = QXIO” ,Ci/mi By

I "E: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may

e - be necessary to increase sample volume or sample count time.

- M-12



NES, Inc.  82A8008 ATTACHMENT B
Air Sample Analysis Data Sheet

Bein,

Reviewer

/%éz:.f‘fi AH a7

Print

Sign/f S Datz

Sample Location: Bt > Peenmys Son Lomilir Sample Number: A3 - 7

CoIIected By: ’(&u \/& 0 T Sampler ID No.: /
Type of AIS:____ Cenern/ ror RWP No..___ Mp
BZ or WZ or GA / particulate or iodine

Date/Time On: 2/ 2o r 10:50 Flow Rate OrC orLPM): 29

Date/Time Off: /&/:49.2 [t:00 "~ Flow Rate Oﬂ'@or LPM): 2}

l COUNTING DATA ALPHA BETA
Counting System LRSI00W DS (Dous BSI00W | LBSIcow
Serial Number ASE S s [G-S Y-Sy § ; (B ST hS Siec

: . 10147 woikian IRIES) 10lg)a 1

Counting Date/Tme \ l  4: | odo ' 14 ) ) e
Gross Counts . L \¥0 493 | 59%14%= §° ... eH.O6 ] 179:06 |
Sample Count Time (Min) 20 20 20 0
Gross Counts (cpm). - QoY p2ng __n 22683 | 2,993
Background Counts .33 1234 | 0.0 | 3606

Bkg Counts (cpm)

.23

s P

Counter Efficiency

23.35% | 28.%% 43.45% *‘%8 4345y

7 | 676ET | 45ET .| 45E7 | 4.5E7

Conversion Facto

Volume (mi) 14360

Activity (xCi/mly -/2)4 B0E~13}

MDCR (cpm) /55%L
Comments:

(

NOTE: (ft’) (2.832 E4) =
- Activity (uCi/ml) =

M-13

(Net cpm) (Conversion Factor) / (Coumer Ffficiencv) (Vahima in s




T e e v b sACILYiL.Ng |)

" MDCR/MDC Calculation Sheet

7 By / P&?H!C(a lopez. /% %y/‘“ 405(‘7[?%

¢ Print

R T Db, gl

Print Sign

MDCR CALCULATION:

- where:
2.7 R R R, = background counting rate
Mpcr = 271 4 20 | 56 . - Ty = background counting rime
T, T, T, : T, = sample count time

MDCR = 2271 | 3 50| (OWG) | (0.lbeD)
(35) (20)  (Q0)

: 2.71 (1.833) (L§23) -
MDCR = .
(25 +329\lfac>>+(«:¢0) By

MDCR = 04985 «
MDCR = 1. 544 By
" MDC CALCULATION: .
' where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2.22E6) (should be at least | E6 mi)
Efficience is in decimal form
MDC = (_0.935 )

(‘733)(\9") (.2335) (2.22E6)

- L 1.544
Mbc (133 (4385 12,2288 °Y A
-5 -t
MDC =/ 97X10 uCitml CONCENTRATION LIMIT = 3 X100 uCi/ml &
/3 ' -9
MDC = ZX/0_ " uCi/mi By CONCENTRATION LIMIT = QXIO™ 4Ci/mi By
{ [E: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may
~ - be necessary to increase sample volume or sample count time.

M-14



T vk, inc. 82A8008 ATTACHMENT B

,_> Air Sample vsis Datg Sheet
T R/ Ay AR

Date

Pt . Si /7
Reviewer Qc\m}’}lfmmmkﬁ / L""’J\A ‘?/M ) _%‘]lwlﬂ_

Sign

Sample Location: ij d%’ Lot/ Sample Number: __ /5 -5

Collected By: D@“\WIC(@ LOpez Sampler ID No.: R oA 9/'-/
J {
Type of AIS:__ epenrs Poreor - RWP No.:__ Nl

BZ or WZ or GA / pariiculate or iodine _
Date/Time On:__ &/ <32 /o Y6 Flow Rate On@ or LPM):__ 23
. T 7 -

Date/Time Off: 0/ %% 7~ Ip $6 - Flow Rate O@ or LPM): & 7"
7

BETA

COUNTING DATA ALPHA
Counting System LRS00 (UIBSToT LBSIO0W [\LBI\S0w

Serial Number = - [LRSloow LSO : (RO S Ty

: : IRER ysian 16173 )an GIFAZE
Counting Date/Time 17l 15202 1\ 10l 15[‘.07_ .06

Gross Counts. = [ QG [ (:2Q% | | 566.00] 214.0d
Sample Count Time (Min) 2O 20 20 20
Gross Counts (cpm). = k- §8p0 }zw0aq | o ' A7.eoc3} 10703
Background Counts \-334 .33 | Bo.ble | 3. ot
Bkg Count Time (Min).. = | .20 . }i~ 207 |. = . | vzo. | 2o
1«33 | 833
Sl 2gaET gy
43.45% | 42.45% | |
. 45E7 | 4.5E7 | 45E-7 |
1.08Et"
/2 11,806V}
/. 567
- VazswoPlasxo 81

Bkg Counts (cpm)
Net Counts (cpm);
Counter Efficiency

Conversion Factor;
Volume (ml)
Activity (uCi/mly
MDCR (cpm)

MDC (uCi/mi):

Comments: __

i

N -

M-15 ¢
Activity (uCi/ml) = (Net cpm) (Conversion Factor) / (Counter Ffficienrv) (X7alma i —




Ty aaans E i TR VOIVIVYS] AliAavove Nt D

MDCR/MDC Calculation Sheet

, Biicia Lopez /ﬁaz;, %y/—— ,

Print ' Da

Review:r % P}]—\\MQN(\S Fj AA,“\A {')\j\/\N\ ]l),] {f‘“] .

Sign Date
MDCR CALCULATION:
. where:
R, = background counting rate
MDCR = LR 3.29 ﬂ + _ﬁ - Ty = background counting rime
. T, T, : T, = sample count time

MDCR = —2:71 +3.29J (0-06) , (0.bsh

( 20) (R0 ) ( Q0 )
- . 2.71 (1.833) (Lg23)
MDCR O + 3.29\j EER + (25 ) By
MDCR = 04%5 a
MDCR = . Be4 By
MDC CALCULATION: .
’ where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2.22E6) (shouid be at leastl E6 ml)
Efficience is in decimal form
MDC = { 0.985 )
(7.08x1%%) (.2335) (2.22£6)
- L 1.544
MD (T.08O%) (.434%) (2.22E8) BY.
d .
- -
MDC = 2. X X/0 4Ci/ml ¢ CONCENTRATION LIMIT = 3X)0  uCi/ml «
~/3 ' -9
MDC = 2.5)( % #Ci/ml By CONCENTRATION LIMIT = QX|D uCi/ml By
I TE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may

- be necessary to increase sample volume or sample count time.

M-16



L'

LB5100-W Low Background Counting System -- Smear Analysis

Date: 1Q/707

Counting Unit id: 1

Data file name: C:ALBXL\UNIT1 VSME1A0G5 XLD

Batch Ended: 10v787 15:02
Crosstalk Cotrection: Not Applied

Batch ID: AIR SAMPLES 1-8

Alpha activity action level (DPM): 20.00
Beta activity action level (DPM): 100.00
Certainty level for MDA and flags: 95.00%

High Voltage Setting: 1400

Application Revision; 3
Application Version: Standard

Alpha efficiency log file: TH230AB
Alpha Efficiency: 28.35%
Alpha to Beta Crosstalk: 28.65%
Alpha Background (CPM): 0.066666667
Alpha Correction Factor: 1.000

Beta efficiency log file: SROOAB
Beta Efficiency: 43.45%
Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM); 1833333333

Page 1 of 1

Beta Cotrection Factor: 1,000

Alpha Activity Beta Activity Count Alpha Beta Completion

Carr DPM ] flags MDA DPM (4 flags MDA time (min) CPM CPM Date - Time
1 88.111 424 >AL 134 176.2% 652 >AL 327 20.00 24.983 7657 10707 12:38
2 207.846 707 >AL 1.34 457.67 14.06 >AL 327 20.00 58.933 198.87 10/707 12:50
3 79.647 401 >AL 134 150.21 581 >AL 327 20,00 22583 6527 /707 13:19
4 89.243 3.7 >AL 1.34 111.77 473 >AL 3.27 2000 19.633 4857 10797 13:40
5 42,968 287 >AL 1.34 86.92 4Mm <AL . 327 20.00 12.183 37.77 10/7/97 14.00
6 38031 260 >AL 1.34 7552 367 <AL 327 20.00 10.783 3282 10707 14:21
7 31.682 244 >AL 1.34 6954 3.4 <Al 3.27 2000 - 8.983 30.22 107797 14:41
8 34.328 255 >AL 1.34 50.76 319 <AL 327 2000 9.733 2597 1707 15:.02




SI-IN

LBS510p-w Low Background Counting System -- Smear Analysis

Date: 10807
Gounting Unit id: 1

Data fle name: C:\LBXL\UNITY \SME1A036.XLD

Batch Ended: 10/8/97 11:06
Crosstall Correction: Not Applied

Batch ID: AIR SAMPLES 1-8 (DAY 2)

Alpha activity action level (DPM): 20.00
Beta activity action level (DPM): 100.00
Certainty leve! for MDA and flags: 95.00%
High Voltage Setting: 1490

Application Revislon: 3
Application Version: Standard

Alpha efficiency log file: TH230AB
Alpha Efficiency: 28.35%
Alpha to Beta Crosstalk: 28.65%
Aipha Background (CPM): 0066666667
Alpha Correction Factor: 1.000

Beta efficiency log file; SRODAB
Beta Efficiency: 43.45%
Beta Into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1.833333333
Beta Correction Factor: 1.000

Alpha Activity Beta Activity Count Alpha Beta Completion
Carr| DPWI a flags MDA DPM o flags MDA time (min) CPM CPM Date - Time
1 ) 7.223 1.79 At AL 1.34 3B.60 2.4 <AL 327 20.00 4883 15.47 10807 8:42
2 46.965 299 >AL 1.34 9497 424 At AL 327 20.00 13.183 a1.27 10/8/97 9:.03
3 13519 1.58 <AL 1.34 2489 203 <AL 327 20.00 3833 10.82 10/8/97 9:23
4 8.993 1.36 <AL 134 2443 201 <AL 327 20,00 2833 10.62 10/8/97 9:44
5 8.758 128 <AL 1.34 16.95 1.72 <AL 327 20.00 2.483 7.37 10/8/97 10:04
6 7524 119 <AL 1.34 18.10 1.77 <AL 327 20.00 2133 787 10/8/97 10:25
7 0816 135 <AL 1.34 16.38 1.70 <AL 327 20.00 2.783 712 10/8/97 10:456
8 10.608 1.4 <AL 1.34 2041 1.86 <AL 327 20.00 3033 887 105897 11:06

Page 1 of 1




NES, Inc. 8248008 ATTACHMENT B

Air Sample\Analysis Data Sheet
Surveyor R"‘Y[CCQ ,J'ODe QL g;/;/\ }Ol)S)C?__(}

Review V- S@ re (6
iewer Bm\\ \\. w(dk ?mm\ Slgn g\‘i) lalilﬁ'js
Sample Location:?’ O ﬁ Hon CL%YQ QtOQCk_ Sample Number: V’%‘t”b\; ﬁ\wgww
Collected By: %)N\C(Q Looeg,_ Sampler ID No.: A
Typeof A/S:_GGA oz £ RWPNo..____  9N-3Q
BZ or WZ or GA / particulaze or iodine

Date{'l'ime On: o\\s\aa1 o420 Flow Rate On@ or LPM): “ZO
Date/Time Off: \0\15\41 4.4 3 | Flow Rate Off @or LPM):_22-
COUNTING DATA ALPHA BETA
Counting System LB Sloow LB S\oao

Serial Number (BSee | e sTeo)

Counting Date/Time hslar g | w“ﬂ‘g 3%

Gross Counts. - i 21331 o b | 21054

Sample Count Time (Min) 20 20

Gross Counts (cpm): -~ (,56" op e B ogg.95]

Background Counts 1. 2% ol 36.L0

Bkg Count Time (Min).. |+ 2O~ ki o oo 0 F o2 |

Bkg Counts (cpm) 0.0l 1933

Net Counts (cpm) UGS sl

Counter Efficiency 19. 35% 42.45%

Conversion Factos 6 76E-F | 6.76E:7 | . 45E-7 | 45E7 | 4.5E-7
Volume (ml) \ ?ﬂ E "\

Activity (uCi/mly:

/f s

NOTE: (/%) (2.832 E4) = M-19
Activity (uCi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)



Ariacuvit.ng )
MDCR/MDC Calculation Sheet .

- P

M-20

* By %‘H’IQ Q Z- YA [~ /O//§-Z97
‘ Print ' / Sign ¥ Dare
. - N ] P
Reviewer \\ ’i\\m\&g \]7 MkL,(\ f; L%tm la{,) Al
Print : Sign ate
MDCR CALCULATION:
where:
R, = background counting rate
MDCR = 2.71 + 3.29 ﬁlz + ﬁ Tb = background counting time
T, ) T, " T, = sample count time
. 2.71 (0. L) (0. L)
MDCR 3.29% +
(QD)+ \l(c?o) (R0) *
2.71 (1.833) (LE23)
MDCR st 3.29\j (30 ) + (35 By
MDCR = 049%¥5 o
MDCR = 1. B4+ By
" MDC CALCULATION: .
' where:
MDC = MDCR Volume is in milliliters
(Volume ) (EfF. ) (2.22E6) (should be at least 1 E6 mi)
Efficience is in decimal form
( 0.985 )
MDC = a
(/-37X07) (.2835) (2.22E8)
- L 1.544
Mbc (37%0™) (.434%) (2.22E6) By
Yk -
MDC = //4XI0  ,Ci/mi g CONCENTRATION LIMIT = 3XI0  4Ci/ml &
~1% ‘ -4
MDC = /./7-%/0" 4Ciimi gy CONCENTRATION LIMIT = QXIO” 4Ci/mt py
( TE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may

- be necessary to increase sample volume or sample count time.



1T

LB5100-W Low Background Counting System -- Smear Analysis

Date: 10/1507
Counting Unit id: 1
Data file name: C:\LBXL\UNIT1 VSME1CO11.XLD
Batch Ended: 10/1507 10:38
Crosstalk Correction: Not Applied

Aipha activity action level (DPM): 20.00
Beta activity action leve| (DPM): 100.00
Certainty level for MDA and flags: 95.00%
High Voltage Setting: 1400

Appiication Revision; 3

Application Version: Standard
Batch ID; AIR SAMPLE - VAULT AREA BEFORE TUBE 1 OPENED

Alpha efficiency log file; TH230AB
Alpha Efficlency: 28.35%
Alpha to Beta Crosstalk: 28.65%
Alpha Background (CPM): 0.066666667
Alpha Correction Factor: 1.000

Beta efficiency log file: SRG0AB
Beta Efficiency: 43.45%
Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1.833333333

Beta Correction Factor: 1.000
Alpha Activity Beta Activity Count Alpha Beta Completion
DPM [ flags MDA DPM o flags MDA time (min) CPM CPM Date - Time
1 655.574 15.75 >AL 1.34 1081.12 A0.48 >AL 3.27 20,00 185883 49.77  10/1507 10:38

‘Page 1 of 1




NES, Inc. 8248008 ATTACHMENT B

P Air Sample Analysis Data Sheet
Surveyor Qe S'D'Dez, &t— /ﬁM& Dpjﬁ_q

Primt
Reviewer B,\! x,,)\ S&m Py «A}f\ Fm% IG} '\
Date
Cont. Winle opony
Sample Location: D(\Dq 63\'0('@;2 PAre o Sample Number: Smal! Tulys =)
Collected By: )}a(()(& TKWS Sampler ID No.: #7272
Type of A/S: W Z_ RWP No.: d7-3R
BZ or WZ or GA / particulate or iodine
Date/Time On: _10\15\_47 0934 Flow Rate O@ or LPM): 20 cfin,
Date/Time Off: Jo\nq[ 11 £ 1200 Flow Rate Of@ or LPM): 22
COUNTING DATA ALPHA BETA
Counting System LBSIO0 W LBROO
Serial Number eS| T RS
Counting Date/Time °[(511*,;7 - el 37
Gross Counts‘:: ' t 24ea3 - ERESEE U SR “}3? 13,0}
Sample Count Time (Min) 20 20
Gross Counts (cpm)- 55-(@’5! Ao R 12195.08 S
Background Counts =2 1.334 L 3{, G
Bkg Count Time (Min).. . _ZO. R T TP 2o

Bkg Counts (cpm) Y
Net Counts (cpm) '- T
Counter Efficiency

Conversion Factor: 2.} 4.5E7 | 45E-7

~ M-22
NOTE: (ft’) (2.832 E4) = . .
Activity (uCi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)



Q&L AOUUD

S ATy AL

AL'LTACHNMENT D

MDCR/MDC Caliculation Sheet .

7 By P)HPJWGC( Lopez //)a:cv ?jr’ 01547
d i ' Sign ' T Dae
Reviewer “"-Sn'\\t‘"\ﬂ '}j WQ{\S /) jz'v\««.\ Wib’[ﬁ'l
nt : ign Date
MDCR CALCULATION:
where:

R R

R, = background counting rate
T, = background counting time

Mpcr = 2:71 +3.29 -2+ 2 :
T T T T, = sample count time
L b Ki :
MDCR = _2:71 3.29 | (06D (0.L6T) o
( 20 ) (K0 ) (R0)
: 2.71 (1833  (1523) -
MDCR = .29
(o?D)+3 J(30)+(3°) By
MDCR = 049%5 o
MDCR = . Ba4 By
MDC CALCULATION: .
' where:
MDC = MDCR Volume is in milliliters
X (Volume ) (Eff.) (2.22E58) (should be at least 1 E6 mi)
Efficience is in decimal form
P ( 0.485 )
MDC =
(137%I0%) (.2835) (2.22E6)
- C 1.544
- MDC : (/.37X10% (.434%) (2.22E86) BY-
' -4 ~I
MDC = /. /4X/0 uCi/mi g CONCENTRATION LIMIT = 3X)0  4Ci/ml ¢
~/9 ' -9
MDC = /./7XIO uCi/mi By CONCENTRATION LIMIT = 9XIO__ ,Ci/mI By
{  TE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may
~— - be necessary to increase sample volume or sample count time.

M:23



NES, Inc. 8248008 ATTACHMENT B
Air Sample Analysis Data Sheet

Surveyor R&((CLO\ (Web @Zv za/zzg )O \S‘J??

‘ Print ! ngn 7 Date
Reviewer “n <3\ T hiantd / } i,g e Lo
Prine t M}\ ngp (}Dlafl
. Oont. Wb OPUMMQ
Sample Location: :\Dl\.ﬁgﬁ'\bC &%3{ Breo. Sample Number:_smal{ +uly
Collected By: Dk{b\d —%oMOLS Sampler ID No.: 3
Type of A/S: W7 RWP No.: Q1-3
BZ or WZ or GA / particulate or iodine

Date/Time On: \O!lS'an q.4D Flow Rate On@ orLPM): 20
Date/Time Off:_|6|1Sla0 12! 10 - Flow Rate Off (CFNDor LPM):;__ 22

COUNTING DATA ALPHA BETA

Counting System LBS1000 LBS100

Serial Number UZS100w | | LB S 1o0u

Counting Date/Time ‘ V”Hm sl to! ",ff ‘sL

Gross Counts. ' 2003 F o} : 167645

Sample Count Time (Min) 20 20

Gross Counts (cpm} .fﬁ;l'ooo,.' =% SUREERCU S B B%2.43

Background Counts 224 L 3Lleb

Bkg Count Time (Min).. } 2o . - Sj.fg;fi“-.-, o b T LT Y Qo0

Bkg Counts (cpm) 0.0l [.§3%

Net Counts (cpm:s - FEBOH, S e prant [e3sort

Counter Efficiency 1%.257, H3.4576

Conversion Factor, .16 E~ T6E-7 | 6.76E-7 | 45E-7 | 45E7 | 4.5E-7

Volume (ml) \SEB

Activity (xCi/mi AR L’{L\‘.EE"” 3 B

MDCR (cpm) 155

MDC (uCi/miy: VapEsays
Comments:

<_

NOTE: (ft’) (2.832 E4) =
Activity (uC1/m1) (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)



T TS W S W

" MDCR/MDC Caic

.’ By

T——

{

, PRHPrlmCla LoPeZ

aAadianvaunviL. N D

ulation Sheet

li}/i'ﬁ i' ‘1\

Reviewer

/)a;cv %r——
/ Sign T ¥
~ s

Date

HIRGE

h ‘E\\MM\S

MDCR CALCULATION:
+ 3.29 ’ﬁ + ﬁ
.Tb Ta

2.71

MDCR =

L]

Sign

where:
R, = background counting rare
Ty = background counting time
T, = sampie count time

2.71 (0.L\l)

+

(0. L)

MDCR =

( 40 ) (0 )

+ 3.29\’

(20 )

2.71 (1.8333)

(1L.823)

'‘MDCR =

+ 3.29\]

D.Qﬁ
1. a4

(RO

) (a0 )

MDCR = a

By

MDCR =

MDC CALCULATION:
MDCR

(a5 By

where:
Volume is in milliliters

MDC

(Volume ) (EfF.) (2.22E6)

( 0.985 )

(should be at least 1 E6 ml)
Efficience is in decimal form

104

MDC
(/25x0%) (.2335) (2.22E6)

C 1544

MDC =
(.25%10%) (.434%) (2.22E8)

1%

MDC = /. 25%/0 uCi/ml g
-

MDC = /. JZ8X/0 uCi/mi py

(E:
- be necessary to increase sample volume or

The MDC should be less then 10% of the concentration limit. If it is not contact

BY_

o
CONCENTRATION LIMIT = 3X)0_ 4Ci/ml &

‘ -4
'CONCENTRATION LIMIT = 9X]0" 4Ci/ml By

the SS. It may
sample count time.

M-25



9N

LB5100-W Low Background Counting System - Smear Analysis

Alpha efficiency log file: TH230AB
Alpha Efficiency. 28.35%

Date: 1011507 Alpha activity action level (DPM): 20.00 Alpha to Beta Crosstalk: 28.65%
Counting Untt id: 1 Beta activity action leve! (DOPM): 100.00 Alpha Background (CPM): 0.066666667
Data file name: C:ALBXLWUNITY \SME1C014.XLD Certainty level for MDA and flags: 95.00% Alpha Correction Factor: 1.000
Batch Ended: 10/15/07 13:56 High Voltage Setting: 1400 Beta efficiency log file: SRO0AB
Crosstalk Correction: Not Applled Beta Efficlency: 43.45%
Application Revision: 3 Beta into Alpha Crosstaik: 0.66%
Application Verslon: Standard Beta Background (CPM): 1833333333
Batch ID: AIR SAMPLES -CONT WHILE OPENING SM TUBES Beta Correction Factor: 1.000
Alpha Activity Beta Activity Count Alpha Beta Completion
Ca DPM o flags MDA DPM o flags MDA time (min) CPM CPM Date - Time
2 12311499 26.15 >AL 1.34 219385 50.68 >AL 327 20.00 349.083 95327 101507 13:35
3 1000.406 202 >AL 1.34 §380.61 143.22 >AL 327 20.00 283.683 233797 10115007 13:56

Page 1 of 1




NES, Inc. 8248008 ATTACHMENT B

Air Sample Analysis Data Sheet
Surveyor %ﬁm&p& ﬂa;t,— ﬂv\/b\ O 1S (37
Print l}'\m )

Reviewer ﬁﬂn\\ ’\nw\t\ﬁ _LQM

Slgn Date

Sample Location: L&jd! A ngp\ﬁ - Sample Number:_Yer hcal Beapa Yot Q’

Collected By: }BQ\’DM {KD(\ILQS Sampler ID No.: # /
Type of A/S: Wt - RWP No.: 17-3(

BZ or WZ or GA / particuiate or iodine
Date/Time On: lO!l S'jd‘( 1424 Flow Rate On @r LPM): 25
Date/Time Off:_{0|)5]97 _ 17.23 Flow Rate Off (CFMor LPM):_27

COUNTING DATA ALPHA BETA
Counting System CBSTOOW LRs1oow
Serial Number- . . . J(BSWawWf. .} | @Syl

. . ol \q‘l . \ETUD | 2]
Counting Date/Time S Wesa |-

Gross Counts. - |'1q8Q= fiooid [0 JABReudd
Sample Count Tune (Mm) 20 20O
Gross Counts (cpm):. " Q‘?L{Q g N SRR L33}
Background Counts B.bb
Bkg Count Time (Min}.. = }& . =

Bkg Counts (cpm)
Net Counts (cpmi):

Counter Efficiency 28.25% Yz.45%
- 676ET.| 616ET | 6.76E7 | 45ET | 45E7 | 4557

Conversion Factor.
Volume (mi)-

M-27

NOTE: (f°) (2.832 E4) = ml
Activity (¢Ci/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)



————— Twrewa aws v

Pfﬂ-rlaa Lopez.

alriAacviuvieE Nl D
MDCR/MDC Calculation Sheet

sl

7zs 72—
Print / Sign 7 f Date
Reviewer m“\xwﬁ )T\ /"\,LA SJ&\«M | ) H‘] '
Print ‘Sign Date
MDCR CALCULATION:
where:

R, = background counting rate

M-28

MDCR = 2 . 71 + 3 . 29 ib- + _R_b Tb = background COUntlng Ilme
s T, T, T, = sample count time
MDCR = —2:71 | 3 55| (0WGh) | (0.LeT) o
( 20 ) (R0 ) (R0)
‘Mpcr = _2-71 3.29\j (1833 | (1g33) .
(2O ) (20 ) (0 )
MDCR = 0485 o
MDCR = 1. 5oy By
MDC CALCULATION: P
' where:
MDC = MDCR Volume is in milliliters
. (Volume ) (Eff.) (2.22E6) (should be ar least 1 E6 ml)
Efficience is in decimal form
MDC = ( 0.935 ) o
(1324100 (.2335) (2.22E6)
- { _1.544
Hbc (1.32x10% (.434%) (2.22E6) By
L _ "
= //5XI° uCi/mla CONCENTRATION LIMIT = 3X10 uCi/ml a
14
= /. 2XID_ uCi/ml By CONCENTRATION LIMIT = 9QX|O~ ucu:m By
(  TE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may
~— - be necessary to increase sample volume or sample count time.



NES, Inc.  82A8008

ATTACHMENT B

Air Sample Analysis Data Sheet
Surveyor \PQM (C10- Q(Q A@\ﬁ/\

Print
Reviewer

Dol hivwns

?f

.

Primt

Sample Location: Ou,h{(io A—\( S(U(VLQ@

Collected By: /D«ol&'ﬂf\oma S

Type of A/S: W&

RWP No.:

or WZ or GA / particula q or iodine

Date/Tune On: {07/ 47

/724

Date/Time Off: _10[/5]47

Sign

Sample Number:

lQl\S‘}‘?V

Date

ieiga

Date

V@!hoa.(. Pw—}*Op—e

Sampler ID No.: :éé’ 2

477- 30

Flow Rate On (CFM or LPM):__(§
Flow Rate Off (CEM or LPM): 2/

COUNTING DATA

ALPHA

BETA

Counting System

LBSIO0N

L2S1oow

Serial Number

LBSToo

S oW

Counting Date/Time

Jowe (3] -

10w \\'52.

Gross Counts

(AN b

Sample Count Time (Min)

20

20

Gross Counts (cpm}: -

- AY S

Background Counts

-3 R

‘31.,49&9

Bkg Count Time (Min). .

Flzo by B

Bkg Counts (cpm)

Net Counts (cpm)

0.8bb7

1853

Counter Efficiency

Conversion Factor:

| 45E7 |

4.5 E-7

Volume (ml) -

NOTE: (f’) (2.832 E4) =
Activity (uCi/ml) =

M-29

(Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)



TNy ddiws veaouuvo ALLACHNMENT D

~—

MDCR/MDC Calculation Sheet

By P@JmCla LoPez_ /ﬁaz; %/_, ;o{}S}q(}

Print o
Reviewer h—_\-\\z X A At ]
: — MG - T" M(&Sij Xw-v- D‘ !m[ 5 (Eﬂ
MDCR CALCULATION:
‘where:

: R 2 R, = background counting rate
MDCR = 2.71 + 3,292 ., > - Ty = background counting time
T, T, T, T, = sample count time

MDCR = 2271 5 o[ (0.0 | (0.bT) o
( A0 ) (20 ) (Q0)
MpcR = _2:71 3.29\1 (1833 | (g23) o
(RO ) (3o ) (20 )
MDCR = 0.48%¥5 a
MDCR = 1. 544 By
MDC CALCULATION: .o
' where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2.22E6) (should be at least | E6 mI)
. Efficience is in decimal form
= ( 0.985 )
(3.99x0) (.2%35) (2.22E6)
- C 1.544
Mpc 43907V (.434%) (2.22886) Py
i o
MDC =/.57X!0  uCi/mi CONCENTRATION LIMIT = 3X)0  4Ci/ml
,.)‘/' -9
MDC = /. }!O  uCi/mil By CONCENTRATION LIMIT = QXIO” ,Ci/mi py
TE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may
— - be necessary to increase sample volume or sample count time.

M-30
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LB5100-W Low Background Counting System -- Smear Analysis

Date: 10/1607 Alpha activity action level (DPM): 20,00
Counting Unit id; 1 Beta activity action level (DPM): 100,00
Data file name: C:\LBXL\UNIT1\SME1 Co17.XLD Certainty level for MDA and flags: S5.00%
Batch Ended: 10/1607 11:52 High Voltage Setting: 1480

Crosstali Correction: Not Applied
Application Revision: 3

Application Version: Standard
Batch ID: AIR SAMPLES INSIDE AND OUTSIDE PLUG STORAGE AREA

Alpha efficiency log file: TH230AB
Alpha Efficlency: 28.395%
Alpha to Beta Crosstalk; 28.65%
Alpha Background (CPM): 0.066666667
Alpha Corvection Factor: 1.000

Beta efficiency log file: SRO0AB
Beta Efficlency: 43.45%
Beta into Alpha Crosstalk; 0.66%

Beta Background (CPM): 1.833333333

Page 1 of 1

Beta Correction Factor: 1.000
Alpha Activity _ Beta Activity Count Alpha Beta Completion
C DPM c flags MDA DPM o flags MDA time (min) CPM CPM Date - Time
1 1 99.307 454 >AL 1.34 694.9 2031 >AL 327 20.00 28.183 A01.77 101607 11:31
2 98.515 452 >AL 1.34 198.19 713 >AL 327 20.00 27933 86.12 11697 1152




Surveyor

B m\\ Thawad

NES, Inc.

82A8008

ATTACHMENT B

Air Sample Analysis Data Sheet

Wk § ba o an

Reviewer ‘23'\‘(?&& &@67/ M]::v - AL\\M

}OD’T'? ja1

Sample Location: W\ \A)O(\bvm.\ pﬂrtc\

Date

Sign q
Sample Number: H o7 1z.0qte ! -:PDA' "q

Coltected By: Do\ T\mc:mas

Sampler ID No.: =F ’

>y
Type of A/S: 2 RWP No.: =t 435
BZ or WZ or GA / particulate or iodine
Date/Time On: blvls  \eios Flow Rate On (CFM or LEM); &>
Date/Time Off:10[ 11|97 17: 25 Flow Rate Off (CFM or LPM): 271
COUNTING DATA ALPHA BETA
Counting System LR s10éW LBsnOowW
Serial Number LSS\OocW (=Sov]
Counting Date/Ti phelal, . |3 -
ounting Date/Time "qy o\ ! o
Gross Counts 305332 1. X773.86
Sample Count Time (Min) 20 20
Gross Counts (cpm): 197w R SN0 AV I
Background Counts . 824 26 - (ole
Bkg Count Time (Min). |- 2o . O R SR T
Bkg Counts (cpm) 0.0l V- 82732

Counter Efficiency

Conversion Factor:

© | 45E7 | 4.5E-7

6.76E-T.

Volume (ml)

Activity (uCi/mk

MDCR (cpm)

MDC (uCi/mi):

Comments:

NOTE (f}) (2.832 E4) =
Activity (uCi/ml) =

M-32

(Net cnm1 (Convarcinm Tt e




veaouuo  ALTACHNENT D

CVAeily AldWwe

MDCR/MDC Calculation Sheet

" By / %mnga Lopez /ﬂaz:; %//_‘ /0!)7(9‘7

Date
Reviewer “ ;\\m\%\\\&\ }S /\AA‘Si&;n ) Q/W lDEmlmcl‘!!

MDCR CALCULATION:
where:

R R Ry = background counting rate
MDCR = 2.71 +3.29|_% . . Ty = background counting time
T, T, T, g T, = sample count time

. 2.71 (0.Ll) (0. bl T)
MDCR = 3.2 +
(.5(())+ g\l(ao) ( 0 ) *
. 2.71 (1.833) . (1L§33) -
MDCR .
@y 3 29\/ (3o )  (as,) P
MDCR = D4%¥5S [
MDCR = 1. Ba4 By
N’
MDC CALCULATION: .l
’ where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2.22E6) (should be at least I E6 mi)
) Efficience is in decimal form
MDC = {09385 )
(S.Qc,xqb) (.2335) (2.22E6)
- L 1.544
Mbc (5. LLKIoY (.434%) (2.22E6) By
4 ’ -
MDC = J7HI0 _ uCimia CONCENTRATION LIMIT = 3X)0  4Ci/ml &
-9 ' -4
MDC = 2.8X0 _ uCi/mi py 'CONCENTRATION LIMIT = QXIO_,Ci/mi py
( TE: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may
~— - be necessary to increase sample volume or sample count time.

M3
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LB5100-W Low Background Counting System - Smear Analysis

Date: 1072007

Counting Unit id; 1

Data file name: C:LBXLWNIT1\SME1A063.XLD
Batch Ended: 1072007 9:16

Crosstalk Correction: Not Applied

Batch ID: AAIR SAMPLE IN WORKING AREA

Alpha activity action level (DPM): 20.00
Beta activity action level (DPM): 100.00
Certainty level for MDA and flags: 95.00%
High Voltage Setting: 1400

Application Revision: 3
Application Version: Standard

Alpha efficiency log file: TH230AB
Alpha Efficiency: 28.359%
Alpha to Beta Crosstall; 28 659,
Alpha Background (CPM): 0.055666(67
Alpha Correction Factor: 1.000

Beta efficiency log file: SRuONE
Beta Efficiency: 43,45%,
Beta into Alpha Crosstalt;: 1.66%

Beta Background (CPM): 18335334133

Beta Comection Factor: 1.000
Alpha Activity Beta Actlvity Count Alpha Beta Corpletion
Cal DPM ] flags MDA DPM a flags MDA time (min) CPM CPM Date - “imea
1 19.601 191 AtAL 1.34 136.86 5.44 >AL 327 20,00 5583 50.47 VAT 916

Page 1 of 1
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LB5100-W Low Background Counting System - Smear Analysis

Date: 1072007
Counting Unit id; 1
Data file name: C:ALBXL\UNIT{ \SME1A068.XLD
Batch Ended: 1072097 18:31
Crosstalk Correction: Not Applied

Batch ID: AIR SAMPLES

Alpha activity action level (DPM): 20.00
Beta activity action level (DPM): 100.00
Certainty leve] for MDA and flags: ©5.00%

High Voitage Setting: 1400

Application Revision; 3
Application Version: Standard

Alpha efficlency log file: TH230AB
Alpha Efficlency: 28.35%
Alpha to Beta Crosstalk: 28.65%
Alpha Background (CPM): 0.066666667
Alpha Correction Factor: 1.000

Beta efficiency log file: SRO0AB
Beta Efficlency: 43.45%
Beta into Alpha Crosstalk; 0.66%

Beta Background (CPM); 1.833333333

Page 1 of 1

Beta Correction Factor: 1.000
Alpha Activity Beta Activity Count Alpha Beta Completion
C DPM c fiags MDA DPM o flags MDA time (min) CPM CPM Date - Time
1 831.738 18.97 >Al 1.34 9431.89 240 41 >AL 327 20.00 235833 409832 10/2007 18:10
2 900.328 4 20237 >AL 1.34 1686.62 46.37 >AL 3.27

2000 257833 73287  10/2007 18:31
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LB5100-W Low Background Counting System - Smear Analysis

Date: 1012007
Counting Unit id; 1

Data file name: C:\LBXL\UNIT1 \SME1A067.XLD
Batch Ended: 102007 17:19
Crosstalk Correction; Not Applied

Batch ID; AIR SAMPLES

Alpha activity action level (DPM): 20,00
Beta activity action level (DPM): 100.00
Certainty level for MDA and flags: 95.00%
High Voltage Setting: 1400

Application Revision: 3
Application Version: Standard

Aipha efficlency log file: TH230AB
Alpha Efficlency: 28.35%
Alpha to Beta Crosstalk: 28.65%
Aipha Background (CPM): 0.066666667
Alpha Correction Factor: 1.000

Beta efficiency log flle; SRGOAB
Beta Efficiency: 43.45%
Beta into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1833333333

Beta Correction Factor: 1.000
Alpha Activity Beta Activity Count Alpha Beta Completion
Ca DPM [ flags MDA OPM L flags MDA time (min) CPM CPM Date - Time
1 123208 515 >AL 1.34 3633.84 97.43 >AL 327 20.00 34933 157897 102007 16:58
2 233.063 761 >AL 134 503.59 15.28 >AL 3.27 2000 66.083 21882 102007 17:19

Page 1 of 1
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NES, Inc.

82A8008

ATTACHMENT B

Air Sample Analysis Data Sheet

= Srn

Print
Revxewer

Sample Location:

Vo) hmmg
\Wweidy

RIE R v T’

Collected By: \ VG 0\3 T arnaS

Type of A/S:

ey ho

BZ or WZ or GA / particulate or iodine

o
Sampler ID No.: & Z
RWPNo.; L1~ 3S

Date/Time On:_10]11\4 11-30 Flow Rate On(CFM)or LPM):__ 2 ]
Date/Time Off:_10{11lay __\2\s Flow Rate Off (CEM or LPM): __ 27
COUNTING DATA ALPHA BETA
Counting System LBSI00W] LB &S10AV]
Serial Number Lesweon . - L BS\ond
Counting Date/Time 10}1747 TRIEY]

Bkg Count Time (Min).. ~ =

Gross Counts SR L - I R N ST 122 T18.G |
Sample Count Time (Min) 20 20

Gross Counts (cpm): . L 712790 it 1334
Background Counts .334 Ab. bl

Bkg Counts (cpm) V. %23
Net Counts (cpm T e

MDCR (cpm)

Counter Efficiency .
Conversion Factor: = | 6.76 BT . 45E7 | 45E-1 | 45E7
Volume (ml) . 3.44 &7
Activity (uCi/mly; GSE-I FERSEAO T

ORS

NOTE: (f°) (2.832 E4) = m!

M-37

Activity (uCi/ml)} = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)




....... ch L ALYIL g §)

MDCR/MDC Calculanon Sheet .

" ny PothGaLope Laz T o

Da

Reviewer upn}cm E /\J‘«&v(,\ N )Z\M\/ M ”Hﬂ

Sign Date

MDCR CALCULATION:

where:
R, = background counting rate
MDCR = 2.71 +3.29 ﬁ - ﬁ T, = background counting time
T, T, T, T, = sample count time
MDCR = 2271 | 5 oo (006D | (0.l
( 20 ) ( X0 ) { 0 )
: 2.71 (1.833)  (1§33) -
MDCR = .
: (&0)+329\j(a0)+(30) By
MDCR = 03%5 3
MDCR = . 544 By
MDC CALCULATION: .
’ where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2. 22E6) (should be at least | E6 mi)
’ _ Efficience is in decimal form
MDC = ( 0.9835 )
(344x10") (.23835) (2.22E6)
- L 1.544 By
B4 (.434) (2.22E6)
14 ' -l
MDC = 45X/0 uCimla CONCENTRATION LIMIT = 3X10  4Ci/ml a
Y -4
MDC = 4(5X/°  uCi/mi By CONCENTRATION LIMIT = 9XIO_uCi/ml By
-TE: - The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may

- be necessary to increase sample volume or sample count time.
M-38



NES. Inc. 8248008

ATTACHMENT B

Air Sample Analysis Data Sheet

“\m\\ \um\

Surveyor

%mu\ G LM mﬁ

¢
Reviewer

o= /\w‘—/\)

WA

%Jma (opez

Outside
Collected By:%%@‘ TGS

Type of A/S: WT
BZ or WZ or GA / particulate or iodine
Whlag \\'30

oliflan  12'\¢

Sample Location:

Date/Time On:

Date/Time Off:

Sample Number: \—&9(__7@\%0.99%
Sampler ID No.: 2

RWP No.:_40-25

Flow Rate On@ or LPM):___/Z_.i
Flow Rate Off (CFM or LPM):;__2 %

COUNTING DATA ALPHA

BETA

L&3100W

Counting System

\SB5100\

Serial Number JLgsiocowt.

Uss\cow

Counting Date/Time o\ \:{‘ -

\o \\'1‘\4‘[“¥__‘

Gross Counts. “Yolon &

118G 8.t |

Sample Count Time (Min) 20

-0

Gross Counts (cpm): .. f RSO F

T Jama

Background Counts \.334% ,

B (o't

Bkg Count Time Min). . .} " &o . i

Bkg Counts (cpm)

1.9332

Net Counts (cpm)::::

Tagras o -

Counter Efficiency

43 4§a/ |

Conversion Factor,

 4.5E7 | 45E7

Volume (ml)

MDCR (cpm)

Comments:

V=39

NOTE: (ft°) (2.832 E4) =

{Net mm\ (O Antrasninm T-can -

Activity (uCi/mb =




TTT ScAtrdTaALL vy fy

7T MDCR/MDC Calculation Sheet .

By / ‘%mﬂga Lo‘?ez /)a,tv %/——— Ith! J]

/ Sign T ¥ Date .
Reviewer h.’kﬁ\\fl\ %M.@ g %A. ‘C ')Hrl :
4 Print - Sign D}a{e
"~ MDCR CALCULATION:
" where:
: R, = background counting rate
MDCR = 2.71 + 3.29 ﬁ + _R£ . Tb = background counting time
T, T, T, Ty = sample count time
MDCR = —2:71 3.29 | (000D (0.06T)
( 40 ) (R0 ) (20 )
MDcR = 271, . ZQ\I (1833 | Ggss) o
(O ) (a0 ) (20 )
MDCR = 04%5 o
MDCR = . Ba4 By
MDC CALCULATION: .
' where:
MDC = MDCR ' Volume is in milliliters
(Volume ) (EfF. ) (2.22E6) (should be ar least 1 E6 ml)
. Efficience is in decimal form
MDC = { 0.935 ) o
(R68x0") (.2835) (2.22E¢)
- L 1.544
MC = e (4345 (2.2288) PY
~14 ' : I
MDC = 3. 8x/D pCi/ml ¢ CONCENTRATION LIMIT = 3XI0  uCi/ml a
~4 : -4
MDC = 2.97Y/0 uCi/mi py 'CONCENTRATION LIMIT = QXI0” 4Ci/mi py
( 1E: The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may

- be necessary to increase sample volume or sample count time.

S’

M-40



LB5100-W Low Background Counting System — Smear Analysis

Date: 1011707
Counting Unit id; 1
Data file name: C:\LBXL\UNITI\SME1A061.XLD
Batch Ended: 101707 14:37
Crosstalk Corection: Not Applied

Batch ID: AIR SAMPLES 1041707

Alpha activity action level (DPM). 2000 °

Beta activity action level (DPM): 100.00

Certainty level for MDA and flags: 95.00%
High Voitage Setting: 1480

Application Revision: 3
Application Version: Standard

Alpha efficiency log file: TH230AB
Alpha Efficiency: 28.35%
Alpha to Beta Crosstalk; 28.65%
Alpha Background (CPM): 0.066656667
Alpha Correction Factor: 1.000

Beta efficiency log file: SRO0AB
Beta Efficiency: 43.45%
Beta Into Alpha Crosstalk: 0.66%

Beta Background (CPM): 1.833333333

Beta Correction Factor: 1.000
Alpha Activity Beta Activity Count Alpha Beta Completion
C DPM 3 flags MDA ~ DPM c flags MDA time (min)  CPM CPM Date - Time
1 727874 17.08 >AL 1.34 613213 16292 >AL 327 20.00 206.383 266452 1011707 1416
2 504980 1295 >AL 134 94407 26.88 >AL 327 20.00 143183 1V1787 1437

" ol

41022

M-41

A



- NES, Inc.  82A8008 ATTACHMENT B

Air Sample Analysis Data Sheet

Surveyor AM /J-M

Aihe
an i
Reviewer ’3‘/ l 5 p%@//\ L __LLQ I
S 7 S Da
Sample Location: | WSidy Preg Wil C\kH\ #4N-J2.  Sample Number: Verhea ’P“"’)
Collected Bde T\/\QN\Q_$ Sampler ID No.: Z

Typeof A/S: WZ RWP No.: NP
BZ or WZ or GA / particulat or iodine
Date/Time On: lblw!41 .25 Flow Rate On@or LPM): 2|

Date/Time Off: I(){ 20/4‘7 [0.25" Flow Rate Of@ or LPM): 2\

BETA

COUNTING DATA ALPHA
Counting System LS 5\ L8100 Ow
Serial Number = l@swmowl . . e P URSYOOY
Counting Date/Time 1o} ?5\‘1" ' e2q 47
Gross Counts =~ - [)5W\3 foooo i P PR ETTNE T
Sample Count Time (Min) 20 20
Gross Counts (cpm): . F70UB. Bl il | 1m0 15931y
Background Counts \ 23 - B bl
Bkg Count Time (Min). .~ = 22/ «prw. i b Fgg o
Bkg Counts (cpm) .0} \. 923

Net Counts (cpm):: ¥ ' R A A e
Counter Efficiency
Conversion Factor:
Volume (ml)
Activity (uCi/ml};
MDCR (cpm)
MDC (uCi/mi)’

Comments:

M2

. ) i
NOTE: () (2.832 E4) = ml | ""ow) o
Activity (uCi/ml) = (Net cnm) (Convaseine Baneact (77



......... L AUVUUOD aAtLACHUYIENT D

Nﬂ)CR/MDC Calculation Sheet

7 By PanGa lopez. Aa:&v %/—— /dggblm

Sign
T e Yl t o -
Prine Sign [ﬁwt l‘ [j I
MDCR CALCULATION:
where:
R, = background counting rate
Mpcr = 271, 3.29 ﬁ + ﬁ T, = background counting time
. ' T T, = sample count time
k) b s
MDCR = 271 3 55| (0.06) | (0.66T)
(20 (20 )  (Q0)
: 2.71 (1833 (1§23) -
MDCR = +3.29 .

MDCR = 09%5 «

MDCR = ). 544 By
" MDC CALCULATION: .
‘ where:
MDC = MDCR Volume is in miililiters
. (Volume ) {Eff.) (2.22E56) (should be at least 1 E6 ml)
. Efficience is in decimal form
- ( 0.4985 )
MDC = x
(357x19) (.2835) (2.22E86)
- L1544y
e (357107 {.434%) (2.22E6) By
Y "
MDC = 44 /O uCiimlag CONCENTRATION LIMIT = 3X)0_ 4Ci/ml ¢
-4 | _q
MDC = £.5X/° ,Ci/ml By 'CONCENTRATION LIMIT = 9QXI0” ,Ci/mi By

TE:  The MDC should be less then 10% of the concentration limit. If it is not contact the SS. It may
- be necessary to increase sample volume or sample count time.

M-43

N
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NES, Inc.  82A8008 ATTACHMENT B
Air Sample Analysis Data Sheet

oI GBI R
_/)47/'—:-3 ﬂﬁ)\/L—\ O m]@[_qq

Sign

Surveyor

Reviewer

= Sample Location: Obh,\&o \;J\\...Q, C\&\-\c\ V-12. Sample Number: \(6( heak O\.;Qﬁ

Collected By: %Odb\d _(hmm\a5 Sampler ID No.: 3
Type of A/S: W~ RWP No.: fd

BZ or WZ or GA / particulate or iodine
Date/Time On: \0\20{4 QL2 Flow Rate OD@ or LPM): \O

Date/Time Off: \0 l?O\ 277 10> 07 Flow Rate Off@m LPM): {O

COUNTING DATA ALPHA BETA
Counting System LBSToOWM | LBS100w
Serial Number . [LosweoW. . | . [iSsoow)
Counting Date/Time KOPOIT‘[J o | 'ddf\l‘.‘.ge
Gross Counts. . -+ ESUNOQ o oowdopih o FRo3ed. win
Sample Count Time (Min) 20 20
— Gross Counts (cpm): 2’105‘5' i L GE e
Background Counts L2334 .
Bkg Count Time (Min)} .} 20 . Jimo | -
Bkg Counts (cpm) .03 o 1.9>3
Net Counts (cpm):: jips]
Counter Efficiency 23, 35”/
Conversion Factor; y/
Volume (ml)
Activity (uCi/inly

-7 F 4.5E-7

A M-44
NOTE: (ft) (2.832 E4) =
Actxvxty (uCi/mil) = (Net cum\ (Convercinn Banrtas\ | 1

~—nmmdhm —



By P/RJrTICla Lope

MDCR/MDC Calculation Sheet ]

‘TE:  The MDC should be less then 10% of the concentrati
-~ be necessary to increase sample volume or sample count time.

M-45

Si !
Reviewer .T\\(\,\x‘\a S }( A/LQ\ ]j\m lD[ a1 -
‘ g A UL
" MDCR CALCULATION:
where:
R R R, = background counting rate
MDCR = 2:71 3.29 |5, % B ==backgroundcoumxng time
y T, T, : T, = sample count time
. 2.7 (0.LG) | (0. L\ T)
MDCR = ——_—_ 3.29 +
(o) \juo) (ac)
Mpcr = _2-71 3.29J (1833 | (ig28) o
(0 ) (aC ) ()
MDCR = 03%¥5 a
MDCR = ). B5a44 By
""MDC CALCULATION: .
' where:
MDC = MDCR Volume is in milliliters
(Volume ) (Eff.) (2.22E6) (should be at least 1 E6 mi)
Efficience is in decimal form
MDC = ( 0.985 ) o
Qaynd) (.2335) (2.22E6)
- _1.544
C =
MD Rad) (.434%) (2.22E6) By,
-4 ' -1\
MDC = “/X/0 #Ci/ml CONCENTRATIONLMT=,§X\D uCi/ml
-~ -9
MDC = 7/X!° ucimil By 'CONCENTRATION LIMIT = QXIO »Ci/ml By

on limit. If it is not contact the SS. It may



9%

Date: 10/20/07

Counting Uit id: 1

Data file name: C:LBXL\UNITI\SME1AD64.XLD
Batch Ended: 10v20/97 11:08

Crosstalk Correction: Not Applied

Baich ID: AIR SAMPLE

LB5100-W Low Background Counting System -- Smear Analysis

Alpha activity action level (DPM): 20.00
Beta activity action level (DPM): 10000
Certainty level for MDA and flags: 95.00%
High Voltage Setting: 1400

Application Revision: 3
Application Version: Standard

Alpha efficlency log £ b 14230AB
Alpha Efficior:yy: 213359
Alpha to Beta Crosstall:: 213,359,
Alpha Background (CPM): 2036665637

Alpha Correction Fent x 1.020
Beta efficiency log f ki SRZOAS
Beta Efficior:y: ¢3,45%
Beta into Alpha Crosubzik: -1.63%

Beta Background (CPM): 1.82:
Beta Correction Feit xn 1.020

Page 1 of 1

Alpha Activity Beta Activity Count Alpha Bets Completion

DPM o flags MDA DPM G flags MDA time (min) CPM cP Date - Time
760.407 1767 >AL 134 56835.60 155.14 >AL 327 2000 215633 256457 107007 1048
2705364 52.26 >AL . 1.34 454485 121.31 >AL 3.27 20,00 767.083 19748: 1C%007 1108




