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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.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
First Floor- South Wall of Containment

M DA = 2.71 /T L + 3 .9 R 7T 1112 

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: 

I for direct alpha 
2 for direct beta/gamma 
3 for removable alpha 
4 for removable beta/gamma

SURVEY TYPE: 
METER: 

SERIAL #: 
PROBE #: 
SERIAL #t 
GUIDELINE VALUE:

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100 cm 2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL t# 52823 
PROBE t. 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2
)

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
2
) =

1 

5 

10/9/97 
7:30 

5 
7.70% 

59

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #:. 13795 
PROBE*' N/A 
SERIAL #: N/A 
GUIDELINE VALUE: 20 (dpmrl00 cm 2

)

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

Background counts in To = 
Date background was taken = 

Time background was taken = 

Rb = Background rate (cpm) 
e = Probe Efficiency = 
a = Probe Area (cm) = 

MDA (dpm/100 cm2
) =

Individual Completing Form: A t

1 
10 

0.7 
100197 

8:00 

0.07 
28.35% 

100

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

Background counts in To = 

Date background was taken = 

Time background was taken = 

Rb = Background rate (cpm) = 

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

232 
10/9/97 

7:30 
232 

21.87% 
15

MDA (dpm/100 cm
2

) =

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

GUIDELINE VALUE: 100 (dpm/100 cm 2)

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

Background counts in To = 
Date background was taken = 

Time background was taken = 

Rb = Background rate (cpm) = 

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

1 
10 

18.3 
10/9197 

8:00 
2 

43.45% 
100

MDA (dpn/l00 cm
2) =

144/y
Reviewed By: , .. m m .

Date: 

Date.

F-53
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Direct Alpha Data Sheet

•eor•ia eccv Cr'aractenzaion Survev 
P ost F:oor- Soutir Warl of Contaiment 
''•3.97

Senalta 50062 
Senal 408951

3u, ey jQIf Loca:,icr 
Dare

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

106 
109 

'10 
IfI 

112 
113 
114 

115 
116 
117 
118 
119 
120 
121 
122 
1449

3 
3 
4 
3 
4 
1 

12 
3 
3 
1 

9 
13 
6 
6 
6 

NT

3 
3 
4 
3 
4 

12 
3 
3 
1 

9 
13 
6 
6 
6

Uncertainry 

t95% Confidence 
Activity Level) MDA 

(dynvltyc' (ynOc m' OM10 (dynvmOor)

-44 
-44 

-22 
-44 
-22 
-88 

154 

-44 
-44 

-88 
88 
176 
22 
22 
22

122 
122 
129 
t22 
129 
106 
178 

122 
122 
106 
161 
183 
143 
143 
143

289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
280

Individual Compleeing Form: 

Reviewved By:

Dae/.C 

Date:

F-54

I Place toral counis Otrectiy rrmm terer ActioN ,urno .401 '.- r Scv flurc 
21 nforrnation for nstroment and backgrouno taken trecry 'row the %!CA loreaosreet 

Efficiency 7 70% 

%ID A 2 89._ 

NT= None Taken

"ristrumeot 
Mocel L2221 
Prooe AC-3



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 

First Floor- South Wall of Containment 

10/9197 
L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/l00 cm2)

Input one of the following I 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

Average Measurement Level

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

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

(i varies from 1 to ns) 
E (x = 44 

na = 15 

Xavo 3 
Maximum value In population , 176 (dpm/100 cm2)

Xavg = 1/n,. -z(xi)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

sx = standard deviation 
Xavg = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
Y, = systematic and random measurements at point (I) 

(I varies from 1 to n,) 

Xavg 3 
n15 

g(Xg ")2 =89895 

Sx= 80 

F-55

Sx = (•(Xav•g - x)2)r2 

(n. - 1)1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- South Wall of Containment 
1

This sheet uses the following equation to determine the 9 
Confidence Level. (NUREG/CR-5849) I= = X49vg + t...,df [sx/(n,) 1121

Where

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

t1i-f= 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 xav.g and sx 

Xavg : 3 
tl-a,df = 1.761 -Note: for values of ti.1 . not on the table, the nearest greater value is used 

Sx = 80 
n. = 15 

I.L `0 39

Individual Completing 

Reviewed by:

Date: 5/.iL9/ 
Date: _4_1_,__

F-56



Direct Beta-Gamma Data Sheet 

•e -,ýe 2 

-sec: - le Georga 7ecn Cr'aractenzation Suovev 
-l.vey J.lt. Lscaiworl *'rst 01oo- South wall of Containment 

late C; 9;97 

"lnstrument 
Model L2220 Senal # 52823 
Prooe 44-9 Senalt 11150

Notes
,1 Place total courts directly from "ete' AClV-N Z-0mn A $1 correct lor cactgrzrc 
2) information for ,nstrnmeni anr bacKgrounc taken :1rece'/ 'rom in e MDA soreacsneet 

Efciency 21 87% 

MCA 2243 

NT= None Taken

Uncertainty 
Gross Gross t95% Confdence 

Survey Total Counts Per Activity Level) MDA 

Point Counts Minute fdpn o t00 cm ) (dpm1f cmt) (dotst00n

106 720 720 
109 1070 1070 
110 615 615 
Ilt 679 679 
112 621 621 
113 304 304 
114 581 581 
115 340 340 

116 463 463 
t17 345 346 
t18 381 381 
119 351 3Sf 
120 382 382 
121 528 528 
!22 276 276 
1449 NT

14876 

25545 
11675 
13626 
11858 
2f95 
10639 
3292 
7042 

3445 
4542 

3627 
4572 

9023 
1341

1843 
2156 
1739 
1803 
1745 

1383 
1704 
1429 
1575 
1435 
1479 

1443 
1480 
1647 
1347

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

tdnidjal CtttpletttgFoes:_4 - z 

Rentewed By:______________________________

Date: ,/ l 
Date: i/ 17?

F-57



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 
First Floor- South Wall of Containment 
1019/97 
L2220 

52823 
"44-9 
11150 
2243 

Direct Beta/Gamma 

5000 (dpm/l00 cm2)

Input one of the following 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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

(XI = 127298 

n.= s15 
Xavo : 8487 

Maximum value in population = 25545 (dpm/100 cm2)

Xavg = 1/n,. -z(xi)

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

Sx = standard deviation 
X•vg = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

Xavg a 8487 
n, = 15 

S(XavQ 
- xy)2 = 584311635 

Sx a 6460

Sx - lE(Xavg - X 2 )l12 

(n, - 1)1'2

F-58

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- South Wall of Containment 
2

This sheet uses the following equation to determine the 9 
Confidence Level. (NUREG/CR-5849) =.L =XvQ + tl.-,df [Sx/(n,) 1'2]

Where

ti, = value compared to guideline value to determine 95% Confidence Level 
xavg = calculated mean for a survey unit 

ti.,.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 
n, = number of measurements within a survey unit used to determine xavg and Sx 

Xavg = 8487 
tl-.,df -- 1.761 -Note: for values of t-... not on the table, the nearest greater value is used 

sx= 6460 

n 114215 P== 11424

Individual Completing 

Reviewed by:

Date: / 

Date: ,4z* 
-

F-59



Removable Alpha Data Sheet

o3rýey 7,,7e 
-- olect T.1le 

S-,vey Unlti Location; 
Dale

3 
Georgia Tech Charactenzation Survey 

10r9: o7r Sont , or zsrranmnr 
'0,997

;nstrument 

Model LBS10W Serial 4 13795 
Probe NA Serial # NA

SI i Place total counIs clrectly 'rom ýe'er Ac!cty cocrm rll cc-rec: 'ýr "aCK.'c.lc 
t21 Information for inslrument and tacogrmuno taken ".ect~y rorm 're ,1OA screacs-ee!

Efficency 28 35% 
MDA 13

Survey Activity MDA 

Point ,dpmnlOO cmn) ldpM100 • 2

0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
3 
3 

113

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

Individual Completing 

Reviewed By:_______

Date:/ 

Date: I/~~

F-60

106 
109 
110 
111 

112 

113 
114 
115 
116 
117 
118 
119 

120 
121 

122 
1449



Removable Beta-Gamma Data Sheet

-o- ect 7.e 
3,r/ey Untt ,Loca!tont 
Date

.I Notes 
Georgia Tecn Charactenzatton Survey 

00/ r or. So,."l Na', of Corta•ln tet 

10,9,97

., ; Place total counts zirectly from meter -v ty I=L- -." -.oCrec: 'r ' ac-;_.r 
,2) Informatton for nstrument ant oacKgrcouno taen _ rectly from ".e MD,& s5reacsr'eet

Instrument 

Modei L8 5100W Senal # 13795 
Probe N/A Senal # N!A

Survey Activty MDA 

Point (dym/1Ocm') (dptm,100 'I

3 
1 

1i0 

0 
5 
12 
0 
0 
3 

3 
0 
3 
0 
1

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

Individual Completing Form: 

Revtewed By.

F-61

Effciency 43 45% 
MDA. 17

!06 
109 
110 
111 
112 
113 
114 
115 

116 
117 

118 
119 
120 
121 
122 
1449

Date:/ 4 ?
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First Floor- East Wall of Containment
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Elevation View 
Not Drawn To Scale
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"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.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey
First Floor- East Wall of Containment

MDA 2.71s•+ 329(R.jT + Rj/•r) 

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

GUIDELINE VALUE: 100 (dpm/100 cm
2

)

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 cm2) =

5 

10/9/97 
7:30 

5 
7.70% 

59 

F 2891

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm
2
)

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
2
) =

232 
10/9/97 

7:30 
232 

21.87% 
15 

22431

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

GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm
2
)

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

GUIDELINE VALUE: 100 (dpm/100 cm
2
)

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) =

1 
10 

0.7 
10/9/97 

8:00 
0.07 

28.35% 
100

MDA (dpm/100 cm
2

) = 

Individual Completing Form:

Reviewed By:

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 cm2) =

/

F-63

1 
10 

18.3 
10/9/97 

8:00 
2 

43.45% 
100 

171

Date: /,"-2g o,4 f7 
Date: //', t!

;4--,Z7-

I



Direct Alpha Data Sheet 

Pno,ec-. - e Geortga Tecn Charactenzation Survey 
S /ey Unlit Location, ) rs: 

t
'oor- East Wall of Containment 

Date ,9:97 

Instrsntent 
Motel L2221 Senual t* 50062 
P'ooe AC-3 Senal Is a5895i

'Notes
', , ace total colnts directly from mneer Art.tly ourmr w-,• orrec! -cr :acvq.rd.r 
12) lnformallon for instrmeni and backgrounc lawer !ecvy 'r-m -e %IDA snreacs-eet 

Efciency 7 70% 
MDA 289

Uncertainty 
Gross Gross t95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dPnilOO Cm

2
) Idpmit0C cm) (op-IO }c

123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 

138 
139 
140 
141 
142 
143 
144 
145 
146 
150 
151 
152

4 

1 

3 
4 
1 

2 
4 

6 

4 

0 

2 

2 
0 

2 
7 
12 
3 
2 
9 
3 
3 
4

4 

3 
4 
1 

2 
4 

6 

4 

0 

11 
2 

0 
2 
7 

12 
3 
2 

9 
3 
3 
4

-22 
-88 
0 

-44 
-22 
-88 
-66 
-22 
-88 
22 
-88 
-22 
-88 

-110 
132 
-66 
-66 
.110 
-66 

44 
154 
44 
-66 
88 
44 
44 S-22

129 
106 
136 
122 
129 
106 
114 
129 
106 
143 

106 
129 
106 
96 
173 
114 
114 

96 
114 
149 
178 

122 
114 

161 
122 
122 
129

289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289

Individual Completing Form )d & " 

Reniewred By. /k "
&I

Date:/:3iol 

Date: /tti
t

]F-64



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I Input one of the following

First Floor- East Wall of Containment 

10/9/97 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

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

Average Measurement Level

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

Xag = calculated mean for a survey unit 
n, = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

S(xI) = -836 
n. = 27 

Xavg = -31 
Maximum value in population = 154 (dpm/100 cm2)

Xavg 1I/n, z(xi)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 
Xag = 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 = -31 
n. = 27 

E(Xavg -Xl) = 120283 
s, = 68 

F-65

Sx= f(Xavg - X,)2I 

(n. - 1 )1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- East Wall of Containment 
1

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

PaL = Xavg + tl-..df [sx/(ns) 1
12]

Where

p, = value compared to guideline value to determine 95% Confidence Level 
Xavg = calculated mean for a survey unit 

tl.,,,df = 95% confidence level for n-1 degrees of freedom (see table B-I of NUREG-5849) 
Sx = standard deviation of measurements in a survey unit 
n, = number of measurements within a survey unit used to determine Xavg and s, 

Xavg = -31 
tl..,df - 1.706 *Note: for values of t1. .f not on the table, the nearest greater value is used 

Sx = 68 

ns = 27 

kL. -9

Individual Completing Form: 

Reviewed by: z /. l

Date::•-3• 9• 

Date: ____, _____

F-66



Direct Beta-Gamma Data Sheet 

5-re, -.-•e 2 

'- .ecI -:e Georgqa 
T

ecr, Charactenzation Survey 
.rce1 ;rt -calone =.rst FPoot- East Wall of Conta,rment 

Date .997 

Model L2220 Senal # 52823 
Probe 44-9 Sevala -11150

Notes 
N ' I'ace total ZOunts Ctrec!y 'rom ýeter ACt-lry C01ul- -1 Cotc'-: bcf -aCzqrzrC 
2, rformatior .or nslroment and bacKgrcune taken t;reCd

7
y 'ro Ire lrIDA screacsree: 

Efficiency 21 87% 

MDA 2243

Uncertainty 
Gross Gross 195% Confidence 

Survey Total Counts Per Activiy Level) MDA 
Point Counts Minute (Oono¶00 ni) (dpeVi0 cm: cdrrslOOc 

123 285 285 1616 1359 2243 
'24 1279 1279 31916 2322 2243 
'25 400 400 5121 1502 2243 
126 800 800 17314 1919 2243 
127 531 531 9114 1650 2243 
128 501 501 8200 1618 2243 
129 455 455 6798 1566 2243 
130 483 483 7651 1598 2243 
131 507 507 8383 1624 2243 
132 842 842 18595 1958 2243 
133 875 875 19601 1988 2243 
134 872 872 '9509 1985 2243 
135 480 480 7560 1594 2243 
136 560 560 9898 1681 2243 
137 355 355 3749 1448 2243 
138 410 410 5426 1514 2243 
139 371 371 4237 1467 2243 
140 594 594 11035 1717 2243 
141 3423 3423 97272 3612 2243 
142 6007 6007 176040 4719 2243 
143 20259 20259 610488 8553 2243 
144 404 404 5243 1507 2243 
'45 391 391 4847 1491 2243 
146 814 814 17741 1932 2243 
150 166 166 -2012 1192 2243 
151 114 114 -3597 1111 2243 
152 354 354 3719 1446 2243

Individual Completing Point 

Renre~ed By!

Date: 

Date:

F-67



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

"2 
First Floor- East Wall of Containment 

10/9/97 

L2220 

52823 

44.9 

11150 

2243 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

input one of the following 1 for direct aloha 

2 for irect beta/gamma 

3 for removable aloha 

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 
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 n.) 

E (xi) = 1105562 

In. =27 
xavg = 40947 

Maximum value in population = 610486 (dpmJlOO cm2)

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.) 

X =v9 = 40947 
n. a 27 

E (Xavg - x)qs 371395942069 
S= 119518 

F-68

Sx = (Z(Xavg _ Xi)2-12 

(ns - 1)1/2

Average Measurement Level

Where

Standard Deviation

Where

xavg = 1I/n.- F (xi)



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- East Wall of Containment 
2

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

4= = Xavg + tl.•.df [s.l(ns)1 12]

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

Xavg = calculated mean for a survey unit 
tl.adf = 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 = 40947 
tl.=,df'- 1.706 *Note: for values of tl.d not on the table, the nearest greater value is used 

Sx = 119518 

n. = 27 
[L = 80187

Individual Completing Form: _ _ 

Reviewed by: ____ ___

Date: ~Q 9' 
Date: 

Dae

F-69



Removable Alpha Data Sheet

P,-iect Tne 
Suvey .tll ý Lccatrn, 
Date

3 
Georgia Tent Charactenao Sry

0.9st 7 O~r East Aat Ccrta,n-e'u 
'09197

Notes

Instrument 
Model LB 5100 W Serial # 13795 
Probe N;A Serial 4 N.A

t 1 ! Place Votal coutnts directly f e A Cnt ,Clure .-I Ccre, '-r :ac•gr-,rc 
;2) Information for IWsruMenel and baceground taxer ,lrectly frotm "'e MOA soreacst'eet

Efficency 28 35% 
MDA 13

Survey Activity MOA 

Point tdpmil00cm') (dptm/00cm) 

123 0 13 
124 0 13 
125 0 13 
126 0 13 
127 0 13 
128 3 13 
129 0 13 
130 0 13 
131 0 13 
132 3 13 
133 0 13 
134 0 13 
135 0 13 
136 0 13 
137 0 13 
138 3 13 
139 0 13 
140 0 13 
141 3 13 
142 0 13 
'43 3 13 
144 0 13 
145 3 13 
146 0 13 
150 0 13 
151 0 13 
152 0 13

Individual Completing Form: / ,d , 
Reviwed By: .

Dale: 6 1 (? 
Dale: // -29

F-70



~0 

U
4 ,

.  

0 0 

co 0 

73 

0 44 Z; < 

E 2 4 
0 V; (4 6 Ir 1ý(I ýA ýE :

) C) )



((

First Floor- East Wall of Containment 

Second Floor Catwalk 

D64

Elevation View 
Not Drawn To Scale

Q 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.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
First Floor- East Wall of Containment

M DA = 2.71/T= + 3.29 R _.+ R_.=.R 1)2 

e (a/100)

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

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
50061 
43-65 

63291 

100 (dpm/100cm2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL . 52823 
PROBE #. 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2)

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
2

) =

5 
10/9/97 

7:40 
5 

18.00% 
63

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
2
) =

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

GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpml00 cm=
2 )

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

GUIDELINE VALUE: 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
2 ) =

1 
10 

0.7 
10/9/97 

19:49 
0.07 

28.35% 
100 

13--

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) =

1 
10 

18.3 
10/9/97 

19:49 

2 
43.45% 

100

MDA (dpm/100 cm') =

Individual Completing Form:

Reviewed By: _______ ----- __----"--"

Date: 

Date:

F-73

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

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

232 
10/9/97 

7:30 
232 

21.87% 
15

1;7ý



Direct Alpha Data Sheet 

Survey Type 
Project T•oe Georgia Tecb Ctractenzaton Survey 
Survey Unit (Location): Firt Floor- East Wall of Containment 
Date 10/9/97 

Instrumnent 
Model L2220 Senrl 9, 50061 
Probe: 43-5 Senalt 63291

Notes 

(1) Place total counts oirectty frMm meter Actinty Column ull corret for background 
(21 Intonianon for instiurment and background taken directly from the MDA spreadsheet 

Efficency: 1 8.00% 
MOA: 116

Uncertainty 
Gross Gross (95% Conlidence 

Survey Total Counta Per Acti"ty Level) MDA 
Point Coon Minute (dpnVl10 cm)r (dnVtO0 cm') (dpw/l

147 8 
148 I 
149 2 
153 4 
154 7 
155 20 
158 3 

157 1 
158 2 
159 3 
160 I 
161 5 
162 2 
163 3 
164 4 

167 2

8 

2 

4 
7 
20 
3 
1 
2 
3 

2 
3 

4 
2

9 
-35 
-26 
-9 
Is 
132 
-18 
-35 
-21 
-18 
-35 
0 

-26 
-18 
-9 

-26

tnrdhinl Coniple" Form:

57 
42 
46 
52 
60 
a8 
49 
42 
46 
49 
42 
55 
46 
49 
52 
46

116 
116 
116 

116 
116 
116 
116 
116 
116 
116 
116 
118 
118 
lit 
116 
tie

r7r

S4r rST 
Reviewed By-.

Date:

F-74



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 Input one of the following

First Floor- East Wall of Containment 

1019/97 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

1 for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cmn 

6 for exposure data at 1 meter

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 

E(xJ = -122 

n, =16 

X•vg -8 
Maximum value In population = 132 (dpmlO00 cm2)

Standard Deviation

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

Sx = standard deviation 
xv = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

Xavo a -8 

n. •t 16 
E (x,9 - x)42= •24414 

S' u 40 

F-75

Sx = (E(Xavg - X) 2)1/2 

(n,- 1)1)2

Where

Where

x~vg = I1/ns. - E(xi



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- East Wall of Containment 
1

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

Ila = x~v + tl..,df [s./(ns)112]

Where

•i = value compared to guideline value to determine 95% Confidence Level 
Xavg = calculated mean for a survey unit 

t l.=.,f= 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 and s, 

Xavg = -8 
tl-,df = 1.753 -Note: for values of tl... not on the table, the nearest greater value is used 

Sx = -40 
n. = 16 

I.z = 10

Individual Completing Form: 

Reviewed by: _________

Date: zi- 1 

Date:

F-76



Direct Beta-Gamma Data Sheet 

Survey Type 2 
Project Title Georgia Tech Charactenzation Survey 
Survey Unit lLocaoon) First Floor. East Wall of Containment 
Date 10•9•97 

Inst.unment 

Model: L2220 Senal#t 52823 
Probe 44-9 Senalt: 11i50

Notes: 

(1) Place total counts directly from meter Actity Column wlil correct for backgound (2) Information for instrument and background taken directly from Uie MOA spreadsheet 

Efficency. 21 87% 
MDA. 2243

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MOA 
Point Counts Minute d•.,lO._O cm) _(g._OO.CM'21 (dpn/lOO ij

147 898 898 
148 340 340 
149 348 348 
153 572 572 
154 513 513 
155 441 441 
156 205 205 
157 449 449 
158 208 208 
159 93 93 
160 321 321 
181 1132 1132 
162 303 303 
163 82 82 
184 85 85 
187 57 57

20302 
3292 
3536 
10364 
8568 
8371 
-823 
8815 
-793 

-4237 
2713 

27435 
2164 
-4572 
-4481 
-5335

2008 
1429 
1439 
1894 
1831 
1550 
1249 
1559 
1250 
1077 
1405 
2207 
1382 
1059 
1064 
1016

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

tndMdud Completes Form:

Raww i By -. -

Data 
Date:"154Y

F-77



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 
First Floor- East Wall of Containment 
1019/97 

L2220 

52823 

44-9 

11150 

2243 

Direct Beta/Gamma 

5000 (dpmil 00 cm2)

Input one of the following 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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from I to n.) 
E = 71117 

n, 16 
xvg 4445 

Maximum value In population = 27435 (dpm/lO0 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 
x, = calculated mean for a survey unit 

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

(i varies from 1 to nj) 

xvg = 4445 
n, a 16 

E(x.1 - xle - 1237972359 
S.. 9085 

F-78

Sx = (E(Xeul X-)2)1/2 

(n. - 1)1/2

Where

Where

Xavo = 1/In.- r(xi)



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- East Wall of Containment 
2

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

1.=- = XMvg + tl-.,df [s.I(n.)11"]

Where

I, = value compared to guideline value to determine 95% Confidence Level 
Xavg = calculated mean for a survey unit 

tl=,df = 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 and s, 

Xavg = 4446 

tl=.,df = 1.753 'Note: for values of ti.,df not on the table, the nearest greater value is used 

sx = 9085 
n. = 16 

[= = 8426

Individual Comple 

Reviewed by:

ting Form: Date:

.. Date:

F-79
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Removable Beta-Gamma Data Sheet

Survey Type 
Project Tite: 

Survey Unrt (Locabon): 
Date:

4 Notes: 
Georgia Tech Ctaractenzation Survey 
Find Floor. East Wal of Comnaiment 
1019/97

(1) Place total counts directty from meter Act'ty Column wll correct for background 
(2) Infotmatton for instnument and background taken directly from the MOA spreadstheet

Instrument 
Model LB 5100 W Seral 0: 13795 
Probe. NIA Senra 0: N/A

Effioency: 43 45% 
MOA: 17

Survey Activity MDA 
Poin! (dpnV em') (dom/ICO acm')

0 
1 
5 
1 
5 
3 
0 
1 
3 
0 
7 

21 
3 
1 
5 
0

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

Indirvidual Completing Pomr.________________________ 

Reviwwed By. _______________________

F-81

147 
148 
149 
153 
154 
155 
158 
157 
158 
159 
180 
181 
162 
183 
164 
187

oatsfl. A
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First Floor- North Wall of Containment

00

,

Elevation View 
Not Drawn To Scale

Q 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/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):

Georgia Tech Characterization Survey 
First Floor- North Wall of Containment

MDA = 2.71j,_ + 312%RT_ + 1)2 

e (a/l00)

SURVEY TYPE: 
METER: 
SERIAL #: 
PROBE#: 

SERIAL #

GUIDELINE VALUE.

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 

100 (dpm/100 cm 2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL *: 52823 
PROBE *: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2
)

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
2
) =

1 

10/9/97 
7:30 

5 

7.70% 
59 

F-2891

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL U- 13795 
PROBE k. N/A 
SERIAL #- N/A 
GUIDELINE VALUE: 20 (dpm/100 cm2)

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 cm 2
) =

1 
10 

0.7 
10/9/97 

10:27 
0.07 

28.35% 
100

Ts = Sample Time (min) = 
Th = 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 cm2) =

232 
10/9/97 

7:30 
232 

21.87% 
15 

22431

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

GUIDELINE VALUE: 100 (dpmJ100 cm2)

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/1O0 cm
2
) =

1 
10 

18.3 
10/9197 

10:27 
2 

43.45% 
100 

171

Individual Completing Form: /-4/7
Reviewed By:

Date: i " 

Date: /?7w

F-83

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

[ • I E £
Z'4ýý



Direct Alpha Data Sheet

Notes:I 
Georgia Taco Charscternzation Survey 
First Floor. NortM Wall of Containment 
109/97

Senal $ 50062 
Senael #S- 408951

(1) Place total counts directly from neterl Acdtiy cOlumln qll ,ln- 'ctor baciground 
(2) Informaton for instrumrent and backgb und taken directly from the MDA sp eadseet 

Efficiency: 7+70% 
MDA: 289

Gross Gross 
Surviy Total Counts Per 
Point Counts Minute

165 
166 
168 

169 
170 
171 
172 
173 
174 
175 
176 
177

2 
4 
5 
11 

2 
9 
2 
2 
2 

2

2 
4 
S 
It 

2 
9 
2 
2 
2 

2 
2

Uncertainty 
(95% Confidence 

Acbrty Level) MDA

.66 
-22 
0 

132 
-66 
88 

-46 

48 

66 
-6

114 

129 
136 
173 
114 
e1i 

114 
114 
114 
106 
156 
114

289 
259 
288 
289 
289 
289 
289 
289 
289 
289 
289 
289

Rve~we~d Br.

F-84

Survey Type: 
Project Tile: 

Survey Unit (Locaton).  
Date:

Instrument 
Model: .2221 
Probe: AC-3

Data:



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 
First Floor- North Wall of Containment 

10/9197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following 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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n,) 
E(x.) = -220 

In, =12 
XavO -18 

Maximum value in population = 132 (dpm/100 cm2)

Xavg = 1In,. zE(xi)

Standard Deviation

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

sx = standard deviation 
X~v = calculated mean for a survey unit 

n, = number of measurements within a survey unit 
x4 = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

Xavo Is -18 
In, = 12 

E(Xavg _ 42_) =98s6 
Sx • 74

Sx= ((Xavg - X) 

(n. - 1)1"

F-85

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- North Wall of Containment 

1

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

V- = Xavg + tl-.,df (sx/(n.) 1121

value compared to guideline value to determine 95% Confidence Level 

calculated mean for a survey unit 

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

standard deviation of measurements in a survey unit 

number of measurements within a survey unit used to determine Xavg and sx

XAvg = -18 
tl.,df = 1.796 'Note: for values of tI -. d/ not on the table, the nearest greater value is used 

Sx = 74 

n. = 12 

L =ý 20

Individual Completing Form: 

Reviewed by: -. = .,4

Date: ,6 1 °7 

Date: ' -)

F-86

Where

4a '= 

Xavg = 

tl.adf = 

Sx = 

ns =



Direct Beta-Gamma Data Sheet 

Survey Type 2 
Proiect Tiue: Georoa Tech Characten a'on Survey 
Survey Unit (Locaton) First Floor- Norý Wall of Containment 
Date. 109/97 

Instrument 
Model: L2220 Senal : 52823 
Probe: 44-9 Senata: 11150

Notes 

1) Place total counts directty ftrom meter Acbvrty column wtll correct for background (2) informlaton for insttljment and background taken directly from the MDA spreadstheet 

Efficiency- 21 87% 
MDA: 2243

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Ac"vtty Level) MDA 
Point Cout Minute idpvlOO cnr2j (dpnj 00 rnz, (dorru00 Cn9,

165 105 105 
166 94 94 
18 394 394 
189 74 74 
170 102 102 
171 506 506 
172 81 81 
173 401 401 
174 128 128 
175 138 138 
176 176 176 
177 134 134

-3871 
-4207 
4938 
-4816 
-3963 
8352 
-4603 
5152 
-3170 
-2885 
-1707 
-2987

1097 
1079 
1495 
1045 
1092 
1623 
1057 
1503 
1134 
1149 
1207 
1143

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

Indivdual Compledtl Form: 

Reeweod By:.
Date:4 L 
Date: V 7

F-87



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Senal # 

MDA 

Survey Type 

Guideline Value

2 Input one of the following

First Floor- North Wall of Containment 

10/9197 

L2220 

52823 

44-9 

11150 

2243 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

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 I meter

Average Measurement Level

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

xan = calculated mean for a survey unit 
n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 
E(YJ = -13747 

n, z 12 
Xavg I -1146 

Maximum value In population = 8352 (dpm/l00 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 

xa, = 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 nj) 

Xan a -1146 

nu •12 
E (xavg - q), 227797987 

8 4551 

F-88

Sx = (E(Xia( - Xi)2 112 

(n.- 1)lrc

Where

Xavg = 1/n$. -E(xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- North Wall of Containment 
2

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

4a = Xavg + tj.•,df [sx/(ns)112]

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

xavg = calculated mean for a survey unit 

tl.,,df = 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 Xvg and s, 

XAvg = -1146 
tl-,df = 1.796 -Note: for values of ti.=,, not on the table, the nearest greater value is used 

Sx = 4551 

n. = .12 

Ila = 1213

Individual Completing Form: 

Reviewed by:

Date:

F-89



Removable Alpha Data Sheet

Survey Type 

Project Title 

Survey Unit (Location): 
Date

3 Notes 
Georgia Tech Charactenzation Survey 
Frst Floor. North Wan of Contarinent 

10/9/97

Instrumnent 
Model: LB 5100 W Serial 0' 13795 
Probe: NJA Serial 0: N/A

(I) Place total counts directly from meter Activity column will correct for background 
(2) Information for instrument andti bacground taken directly from the MDA spreadsneet 

Efficency: 28.35% 

MOA: 13

Survey Ac"ty MDA 

Point (dorn100 cM'J (dqPnw1OO-

185 
166 
168 

169 
170 
171 
172 
173 
174 
175 

178 
177

0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0

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

Indroidua Completin Formn (t~at ý ' 

Review•sd By 

F-90

Date: - -
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First Floor- North Wall of Reactor
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Elevation View 
Not Drawn To Scale

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/ldly 
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 #a 
GUIDELINE VALUE:

Georgia Tech Characterization Survey 
First Floor- North Wall of Reactor

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 

100 (dpm/100 cm 2
)

MDA = 2.71fTs + 3 +RiT.),' 

e (a/l00) 

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: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE#: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2
)

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 cm2
) =

5 
10/9/97 

7:30 
5 

7.70% 

59

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
2

) =

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

GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 w 

13795 
N/A 
N/A 

20 (dpm/100 cm 2
)

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

GUIDELINE VALUE: 100 (dpm/100 cm 2
)

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
2
) =

1 
10.  

0.7 

10/g/97 
11:08 
0.07 

28.35% 

100

Individual Completing Form.  

Reviewed By: ' _ _ _

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) =

1 
10 

18.3 
10/9/97 

1108 
.2 

43.45% 
100

MDA (dpm/100 cm2
) = 17 

Date: &. 8 
Date:

F-93

232 
10/9/97 

7.30 
232 

21.87% 
15 

22431



Direct Alpha Data Sheet

Georgie reclr Chiarec�tenzaon Survey 
First Floor- Nori Wall of Reactor 
10/9/97

Seial #t 50062 
Serial #: 408951

Notes, 

(I) Place total counts directly from meter Activi•y column will correct for background 
(2) Information for instrument and bacuground taken dr9Ctly from the MOA spreadsheet

Efficiency* 7 70% 
MOA 289

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

178 
179 
800 
181 
182 
183 
184 
185 
186 
187 
188 
189 
1g0 
191 
192 
193

3 
2 
4 
2 
12 
2 
1 

4 
11 
14 
3 
3 
3 

21 
9 
a

3 
2 
4 
2 
12 
2 
1 

4 
11 
14 
3 
3 
3 

21 
9 
a

Uncertainty 
(95% Confidence 

Activity Level) MDA 

(d.LWtOO an
t
l (dOM0i ! I' fdprrll cm9j

-44 
-66 
-22 
-6 
154 

488 
-22 
132 
198 
-44 
-44 
-44 
352 
8a 
66

122 
114 
129 
114 
178 
114 
106 
129 
173 
1511 
122 
122 
122 
220 
161 
158

289 
289 
289 
289 
289 
289 
209 
289 
289 
289 
289 
289 
289 
289 
289 
289

todwiraW Corirpietg Form: 

Reviewed B

Delt / 96 
Date:

F-94

Survey Type.  
Project Title: 
Survey Unit (Locaton): 
Dolte:

Instumt'et 
Model: L2221 
Probe AC-3



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 

First Floor- North Wall of Reactor 

1019/97 

L2221 

50062 
AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at I cm 

6 for exposure data at 1 meter

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n,) 
E (x = 484 

In s16 
Xavg It 30 

Maximum value in population a 352 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 
xan = calculated mean for a survey unit 

n, = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(i varies from 1 to nQ) 

Xavg a 30 
n. = 16 

E (xavg) - ) , 231232 
S, •t 124 

F-95

Sx = (E(Xavg - Xi)2 112 

(n.- 1)112

Average Measurement Level

Where

Xavg = 1/n,. (xi)

Standard Deviation

Where



Calculation Sheet

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

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

P= = XAvg + t1..,df [s,/(n.)112]

Where

I, = value compared to guideline value to determine 95% Confidence Level 
Xavg = calculated mean for a survey unit 

tl-,1 ,= 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 and s, 

Xavg = 30 
t1 -a,df = 1.753 'Note: for values of tl. ,. not on the table, the nearest greater value is used 

Sx = 124 
n. = 16 

Ile: = 84

Individual Completing Form: 

Reviewed by:

Date: ///•/ ? 

Date:

F-96
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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.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
First Floor- Southeast Wall of Reactor

MDA = 2.71/+ 3 29(Rb/ L R2 /s,'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: 1 (direct alpha) 
METER: L2221 
SERIAL #: 50062 
PROBE #: AC-3 
SERIAL #: 408951 
GUIDELINE VALUE: 100 (dpm/100 cm 2

)

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 cm2) =

1* 

10/8/97 
7:30 

5 
7.70% 

59

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE M: 44-9 
SERIAL M: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2
)

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
2
) =

230 
10/8/97 

7:30 
230 

21.87% 
15 

22341

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm
2 )"

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL U: 13795 
PROBE *: N/A 
SERIAL U: N/A 

GUIDELINE VALUE: 100 (dpm/100 cm 2)

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) =

1 
10 

0.7 
10/9/97 

11:12 
0.07 

28.35% 
100

MDA (dpm/100 cm 2) =1 

Individual Completing Form:

Reviewed By: / - % 1
1 /

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) =

1 10 

18.3 
10/9/97 

11:12 
2 

43.45% 
100

MDA (dpm/100 cm
2 ) =

Date: / ; 7 

Date:

F-101

- l--l-- .=-- --
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Direct Alpha Data Sheet 

Survey Type; 1 
Project Title: Geortgia Tech Charactenzaboc Survey 
Survey Unit (Location): First Floor. Southeast Wall of Reactor 
Date: 10/8/97

Instriment 
Model: L2221 
Probe: AC-3

Senal 50062 
Uanal t. 408951

Notes: 
(1) Place total counts directly from meter. Actvity column wit correct for background 
(2) Information for instrument and backgMound taken directly from tle MOA spreadsheoet

Efficiency: 7 70% 
MD& 289

Gross Gross 
Survey TotW Counts Per 
Point Counts Minute

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

7 
5 
5 
33 
18 
4 
1 
2 
2 

4 

tB 
7

7 
5 
5 

33 
18 
4 
1 
2 
2 

4 
1 
1 
78

Uncertainty 
(95% Confidence 

Activity Level) MOA 
(dpWl00on? cm

0  
p/10 CO (kWIovO Oan

t
j 

44 149 289 
0 136 289 
0 136 289 
816 286 289 
286 207 289 
-22 129 289 
-8a 106 289 
-66 114 289 
-6 114 289 
-22 129 289 
-88 106 289 
-88 108 289 
286 207 289 
44 149 289

Ininidud Conelngq Porm: Z4 15.-CZZ 

ReviewdB- i.u!m/

Data: 

Dafte: / 5

F-102



Calculation Sheet

SURVEY TYPE 
Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 
MDA 

Survey Type 
Guideline Value

"="I Input one ofi 
First Floor- Southeast Wall of Reactor 
1018/97 
L2221 

50062 
AC-3 

408951 
289 

Direct Alpha 
100 (dpm/106 cm2)

the foliowng 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

Average Measurement Level

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

Xvg = calculated mean for a survey unit 
n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to na) 
E (x= 836 

n. •14 
Xevg 1 60 

Maximum value in population - 616 (dpm/iO0 cm2)

Xavg = I/In. E(xi)

This sheet uses the following equation to determine the Standard 
Deviation. (NUREGICR-5849) 

Sx = standard deviation 
X~vo = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
Y. = systematic and random measurements at point (i) 

(I varies from 1 to n,) 

Xavo 2 60 
n, i 14 

:(x.= - xq•)- •529912 
S% 202 

F-103

Sx s(Xav - Xi)2)1/2 

(n, - 1)1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Southeast Wall of Reactor 
1

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREGICR-5849) Ila = X&vO + ti..at Is./(n.)112 ]

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

xavg = calculated mean for a survey unit 

tj.,,t = 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 Xvg and s, 

xavg = 60 
tl.,Jd = 1.771 *Note: for values of t..a f not on the table, the nearest greater value is used 

Sx = 202 
n. = 14 

I.La a 156

Individual Completing Form: _ _ _ _ _ 

Reviewed by: _ _ _ _ __ _ _ _

Date: /L#2 

Date'.

F-104



Direct Beta-Gamma Data Sheet 

S-•,ey 7,pe 2 
-- ,ect - tie Georgia 

T
ecn Charactenzation Survey 

Sirvey Unit Locationi, F.rst Floor- Southeast Wall of Reactor 
Date 10.8,97 

nstrument 
Model L2220 Senal e. 52823 
'>obe 44-9 Senate9 11150

Notes 
i 11 Place total counts tsrectly from meter Ac:-in• oir, -u ý,orrect 'or bacroroun 
21 Inflonnation for i•tsrument ana backgrouno taken -irect-

1 from, lne \tOA ,creaosneer 

Efficiency 21 870..  
VDA 2234

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute tdpnVl00C `' (dpnVIOO cmn) ftd iOO cm

194 1186 1186 
195 1086 1086 
196 1285 1285 
197 320 320 
198 306 306 
199 1265 1265 
200 505 505 
201 483 483 
202 409 409 
203 184 184 
204 357 357 
205 409 409 
207 340 340 
208 347 347

29142 
26094 
32160 
2743 
2317 
31550 
8383 
7712 
5456 
-1402 
3871 
5456 
3353 
3567

2248 
2167 
2326 
1401 

1383 
2310 
1620 
1595 
1510 
1216 
1448 
1510 
1426 
1435

2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234

Individual Completing Form: 

Reviewed By:.

Date 1 

Date:
I

F-105



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 
input one of 

First Floor- Southeast Wall of Reactor 

10/8/97 
L2220 

52823 

44-9 

11150 
2234 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

the following 1 for direct aloha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data all cm 

6 for exposure data at 1 meter

Average Measurement Level

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) 

EN)= 160402 
n. :14 

Xavg =11457 
Maximum value in population = 32160 (dpm/100 cm2)

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

Sx = standard deviation 
Xavg = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

Xan z 11457 
n. = 14 

E(xn. X)4),- 1965143944 
S, = 12295 

F-106

Sx = ((Xav - x.)2) 12 

(ns - 1)1r2

Where

Xavg = 1I/ns. z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Southeast Wall of Reactor 
2

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849)

Ila = Xav9 + t.,d [s./(n$)"2]

Where

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

tl..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 
n, = number of measurements within a survey unit used to determine Xavg and s,

Xavg 11457 

t1 -,,df 1.771 
Sx =12295 

ns. 14 

I= = 17276 

Individual Completing Form: 

Reviewed by:

*Note: for values of tl.a .d not on the table, the nearest greater value is used 

Date: 

Date:

F-107



Removable Alpha Data Sheet

Survey Type.  

Project Title: 

Survey Unit (Location): 
Date:

3 Notes: 
Georgia Teet, Characterization Survey 
First Floor- Southeast Wall of Reactor 
10/9/97

(1) Place total counts directly from meter. Activity column wmll correct for background 
(2) Information for instrJment and background taken directly from the MOA spreadsheet

Instrument 
Model: LB 5100 W Serial : 13795 
Probe: N/A Serial a: N/A

Survey Activity MDA 
Point (dpmui0cO '2 (dpm.lOO j

3 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0

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

Individual Conpien FPoin 

F-108

Efficiency: 28.35% 
MDA: 13

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

Dat.



Removable Beta-Gamma Data Sheet

Survey Type: 
Project Tite: 
Survey Unit (Location): 
Date:

4 
Georgia Tech Characterization Survey 
First Floor- Southeast Wall of Reactor 
10/9/97

Notes: 
(1) Place total counts directly from meter. Activity column wmlt correct for background 
(2) Informabon for nstrument and background taken directJy from the MDA spreadsheet

Instrument 
Model: LB 5100 W Senal 0: 13795 
Probe: NIA Serial 0: NWA

Survey Activity MOA 
Poin~t (dPrrV1OO ctn'r (dpin/ICO Onm

12 
5 
3 
12 
1s 
3 
1 

0 
1 
3 
3 
1 

21 
1

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

tnrdivickjl Complfiil Form:~ 

Reviewed 9)y,-

F-109

Efficiency: 43.45% 
MDA: 17

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

Date: 

Date:
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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.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
First Floor- South Wall of Reactor

MDA = 2.71/T. + 3.29(RJTh + RdT.• 11 2 

e (a/100)

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

GUIDELINE VALUE:

1 (direct alpha) 
L2221 
50061 
43-65 
63291 

100 (dpm/100cm2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #. 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm
2
)

"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
2
) =

5 

10/9/97 
7:40 

5 
18.00% 

63

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #. 13795 
PROBE *. N/A 
SERIAL t. NIA 
GUIDELINE VALUE: 20 (dpm/100 cm2)

"Ts = Sample Time (min) = 
"Tb = Background Time (min) = 
Background counts in To = 
Date background was taken = 
Time background was taken = 
Rb = Background rats (cpm) = 

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

MDA (dpm/100 cm') =

10 
"0.7 

10/9/97 
12:14 
0.07 

28.35% 
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 2) =

232 
10/9/97 

7:30 
232 

21.87% 
15 

22431

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

GUIDELINE VALUE: 100 (dpm/100 cm 2)

"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) =

1 
10 

18.3 
1019/97 

12:14 
2 

43.45% 
100

MDA (dpm/lO0 cm2) =

Individual Completing Form: ~ 

Reviewed ~- ____

Date: /? 
Date: /

F-Ill

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 Data Sheet

Georgia Tech Characterization Survey 

First Floor- South Wall of Reactor 

0i997

Senal a" 50061 
Senal e 63291

Gross Gross 
Survey Total Counts Per Activity 

Point Counts Minute fdortlOOc

0 
2 

4 
2 
0 
3 
2 

4 
8 
4 
0 
1 
2

0 
2 
4 
2 
0 
3 
2 

4 
8 
4 
0 
1 
2

-44 
-26 
-9 
-26 
-44 
-18 

-26 
-9 
26 
-9 
-44 

-35 
-26

Notes: 

"fit (!Place total counts directly from meter Activity Column -i11i orrect 'or tackirCond 
,2) Information for nstrument and background taken -irectly from the MCDA szreacsneel

Efftiency '8.00% 
MOA: !16

Uncertainty 
(95% Conhdence 

Level) MDA 

ldpmulOO "m) fdpnv 100 1m)

39 
46 
52 
46 
39 
49 
46 
52 
62 
52 
39 
42 
46

116 
116 
116 
116 
1f6 
116 
116 
116 
116 
116 
116 
116 
116

Indiviual Completing Form: / - , /" 

Reviewed By:. f .. ,..--.7

vurvey Type 
Project Title: 

Survey Unit (Locaionj: 
Date.

Instrument 
Model. L2221 
Probe. 43-65

206 
209 
210 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221

Date 

Date: Z

F-112



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 

First Floor- South Wall of Reactor 

1019/97 

L2221 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable betaigamma 

5 for exposure data at I cm 

6 for exposure data at 1 meter

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

)= -290 

n. = 13 
xa• = -22 

Maximum value in population = 26 (dpm/100 cm2)

Xavg = 1/ns. z(xi)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 
Xavo = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

X8V9 = -22 
n.= 13 

:(xg - 4) 4512 
., :19 

F-113

Sx = (E(Xavg - xi)2•r2 

(n. - 1 )1/2

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- South Wall of Reactor 
1

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

Il. = Xavg + tl-,,df [rS/(ns) 121

Where

4a = value compared to guideline value to determine 95% Confidence Level 
Xavg = calculated mean for a survey unit 

tl..df = 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, 

Xavg = -22 
t1.,df = 1.782 'Note: for values of tl.. ., not on the table, the nearest greater value is used 

sx = 19 
ns =13 

-12

Individual Completing F rm: 

Reviewed by: r_/

Date: 

Date:

F-114



Direct Beta-Gamma Data Sheet 

•,r.=, , :te 2 
0
-oect fl~e Georria 

T
ech Characterization Survey 

Survey Jnot -3catcnA P'rst c'oor. South Wail of Reactor 
Date. ,9197 

instrument 
Model. L2220 Senal W 52823 
Prose: 44.9 Senal- tt1!50

Notes 
ft Place total Counts directly from mneter Act-ty ýuvmn -1 CorreV. '1v 2acxqro.,r.  
(21 Informat'on (orf nstrument and bacxground taono o1reciiv from t'e %!A Soeacsreel 

Efficiency. 21 87% 
MOAý 2243

Uncertainty 
Gross Gross 195% Confidence 

Survey Total Counts Per Activity Leyeli MOA 

Point Counts Minute (dprnll00c ') fdorrvlOOC cm) (dpmnldO cm
2
)

206 333 333 
209 147 147 
210 260 260 
212 132 132 
213 368 368 
214 3502 3502 
215 284 284 
216 4132 4132 
217 4492 4492 
218 178 178 
219 348 348 
220 220 220 
221 432 432

3079 
-2521 
854 

-3048 
4146 

99680 
1585 

118884 
129858 
.1646 
3536 
-366 
6091

1420 

1163 
1325 
1140 

1463 
3651 

1357 
3947 
4106 

1210 
1439 
1270 
1540

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

D a t e: 2 
Date:

F-115



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 
First Floor- South Wall of Reactor 

10/9/97 
L2220 

52823 
44.9 

11150 

2243 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct beta/gamma 

3 'or removable a'pna 

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 
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 
xj = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

(xi) = 360068 
n. = 13 

XAV9 = 27698 
Maximum value in population = 129858 (dpm/lO0 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

sx = standard deviation 
Xavg = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from I to n.) 

xan z 27698 

n. = 13 
E(x"V - x ) 2, 31058045404 

su 50874 

F-116

Sx - ((Xa.vg - Xi2)1/2 

(ns - 1)1"2

Average Measurement Level

Where

Xavg = 1Ins. -z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- South Wall of Reactor 
2

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

Ilit = Xavg + tl..,df [s./(n) 1 /2]

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

Xavg = calculated mean for a survey unit 

tla.df = 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 and s" 

Xavg " 27698 
tl-=,df 1.782 *Note: for values of tl . not on the table, the nearest greater value is used 

Sx= 50874 

ns =13 
V= 52842

Individual Completing Form: t---

Reviewed by: ___

Date: (______ 

Date: ____41"

F-117



Removable Alpha Data Sheet

S&rvey Tyoe 
Project Title.  

Survey Unit (Location): 
Date

3 Notes 
Georgia Tech Charactenzation Suvey It IPlace total counts direclyfrom meter Acivity column will correct 'or :ackgroi.no First Floor. South Wall of Reactor 12) Information for instrument and backgrouna taken cirectly from Mee MOA spreacsreet 10,;9/97

instrument 
Model LB 5100W Serial #: 13795 Efficiency 2835% 
Probe N/A Serial : NA MOA 13 

Survey Activity MDA 
Point dpm/,10 cm• ) (dpmllO cm

2
)

206 0 
209 0 
210 3 
212 7 
213 0 
214 3 
215 0 
216 0 
217 3 
218 0 
219 0 
220 0 
221 7

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

Individual Completing Form:zd t/, 

Revew&ed By: 14

F-118



Removable Beta-Gamma Data Sheet

5u,,ey Type.  
Project Title: 

Su'ey UntI tLocation): 
Date

4 Notes.  
Georgia Tecth Charactenzation Survey 
Frst Foe,- Soutro Wall of Reactow 
10i9/97

(1) Place total counts directly from me!er Activity Columrn wlJ ccrec: or" ackgrr, 
i2) Informarron for instrument and background taken cirectiy from the MDA sreacsneer

rnstrument 
Model LB 5100W Senal #, 13795 
Pobe N/A Senal #: N/A

Survey Activity MDA 

Point Idpm/100cm (dpm110Ocm
2

206 
209 
210 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221

3 
21 
26 
21 
26 

537 
5 
5 

40 
14 
0 
7 
14

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

Individual Completing Form: 

Revieie By

Efficrency 43.45% 
MDA: 17

F-119

Date:



(

Elevation View 
Not Drawn To ScaleFirst Floor- Southwest Wall of Reactor

pp

Q 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 mid/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):

Georgia Tech Characterization Survey 
First Floor- Southwest Wall of Reactor

MDA = 2.71 _LL.29 R. rr 

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: 

I for direct alpha 
2 for direct beta/gamma 
3 for removable alpha 
4 for removable beta/gamma

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

GUIDELINE VALUE:

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100 cm2)

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
2
) =

5 
10/9/97 

7:30 
5 

7.70% 
59 

F 2891

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE M 44-9 
SERIAL # 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2
) 

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 (dpmll00 cm2
) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 
20 (dpm/100 cm 2)

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
2

) =

10 

0.7 
10/9/97 

12:14 
0.07 

28.35% 
100

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

GUIDELINE VALUE: 100 (dpmlOO cm2) 

TS = Sample Time (min) = 
Tb = Background Time (min) = 
Background counts in Tb = 
Date background was taken = 10 
Time background was taken = 
Rb = Background rate (cpm) = 
e = Probe Efficiency = 43 
a = Probe Area (cm) =

I 
10 

18.3 
/9/97 
12:14 

2 
.45% 

100 

171MDA (dpm/100 cm2 ) =

Individual Completing Form:

Reviewed By:

Date: .2 /,--"

Date:

F-121

232 
1019/97 

7:30 
232 

21.87% 
15 

22431



Direct Alpha Data Sheet 

Survey Type
Project Title: Georgia Tech Charictnlo n Survey 
Survey Unit (Locaton): First Floor- Southwest Wall of Reactor 
Date: 19/97

Instrument 
Model: L2221 
Probe: AC-3

Seial : 50062 
Senal #t 408951

Notes: 

(1) Prace total counts directly from meter. Activity column wIll correct for background (2) Information for instrument and background taken directly from the MDA Soreadsreet

Efficiency: 7 70% 
MDAý 289

Groas Gross 
Survey Total Counts Per 
Point Count$ Minute

222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235

2 
a 
0 
2 
2 

2 
1 

4 
3 
0 
4 
8

2 

8 0 
0 

2 

2 

4 
3 
0 
4 
8

Uncertainty 
(95% Confidence 

Activity Level) 

(dooVltO cm
t
j (dnnptt0O.1

-f8 
68 

-110 
-110 

-W6 
-88 

-22 
-44 
.110 
-22 
66

114 
156 
9g 
96 
114 
106 
106 
114 
106 
129 
122 
go 
129 
156

indvidual Ciople ForoM

R /ewed -y:"
Date:/ 02'/72q/9 
Datow s

F-122

MDA 

(d2nVlOO cm' 
289 
289 
289 
2189 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

First Floor- Southwest Wall of Reactor 

10/9197 
L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following I for direct alpha 

2 for direct betalgamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at l meter

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 
E(X= -748 

In, •14 
xavo -53 

Maximum value In population a 66 (dpmIlO0 cm2)

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

sx = standard deviation 
xog = 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 na) 

x&,= a -53 
n, = •14 

r(X.. - xi)' - 44254 
sea 58 

F-123

Where

xevo = lIn,. z (xi)

Standard Deviation

Where

Sx : i:•(Xavg - x))12/2 

(n. - 1)"r2



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Southwest Wall of Reactor 
1

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

k = Xavg + tl.,df [sxl(nf) 1 21

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

Xavg = calculated mean for a survey unit 
tl.,.f= 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 and s, 

Xavg = -53 
tl.adf = 1.771 *Note: for values of t.., not on the table, the nearest greater value is used 

Sx si58 
n. =14 

I1c = -25

Individual Completing Form: 

Reviewed by:y : _

Date: /LozzeIff 

Date:

F-124



Direct Beta-Gamma Data Sheet 

Survey 
T

ype: 2 
Prolect Title: Georgia Te Charactenzation Survey 
Survey Unit (Locadon) First Floor- Southwest Wall of Reactor 
Date: 10/91 

Instrument 
Model: L2220 Serial 8: 52823 
Probe: 44-9 Seriala 11150

Notes: 
(1) Place total counts directly from meter Activity column wilt correct for background 
(2) Information for instrument and background taken directly from the MOA spreadstheet 

Efficiency: 21.87% 
MDA: 2243

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Actvity Level) MDA 
Point Counts Minute (gTom00 cm'j (dtomlO cm)• (dprdlOO cnm

222 227 227 
223 92 92 
224 184 184 
225 152 152 
226 155 155 
227 96 96 
228 156 158 
229 144 144 
230 195 195 
231 118 118 
232 188 188 
233 208 208 
234 72 72 
235 10 100

-152 
-4268 
-1483 
-2439 
-2347 
-4148 
-2317 
-2683 
-1128 
-3475 
-2012 
-732 
-4877 
-4024

1280 
1075 
1219 
1171 
1175 
1082 
1177 
1159 
1235 
1118 
1192 
1253 
1042 
1089

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

Individual Completing Fonm: I/k1- Duate:/,t2/299 97 
Date:

F-125

Red.o QiUZA-Z!Z!ZJ



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

First Floor- Southwest Wall of Reactor 
1019/97 

L2220 

52823 

44-9 

11150 

2243 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct betaigamma 

3 for removable alpha 

4 for removable betafgamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to na) 

.(X,) = -36063 

n, = 14 
Xsv=- -2576 

Maximum value in population a -152 (dpm/l 00 cm2)

Xavg = 1i/n. -z(xi)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 
Xov = 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 ns) 

xavg -2576 

ne = 14 
E.(Xevg _ x4) 2 a 26606691 

Sx • 1431 

F-126

Sx -= (Xal " X)2)1t2 

(n. - 1)•2

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Southwest Wall of Reactor 
2

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

Ila = Xavg + tli-,df [sx/(nr) 112]

Where

1,= = value compared to guideline value to determine 95% Confidence Level 
Xavg = calculated mean for a survey unit 

t l.,.d= 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 
n, = number of measurements within a survey unit used to determine Xavg and s, 

X~vg = -2576 
tl-=,df = 1.771 *Note: for values of t.* .f not on the table, the nearest greater value is used 

Sx = 1431 
n. = 14 

Pa = -1899

Individual Completing Form: ___ 

Reviewed by:y :_

D ate:____ 

Date:

F-127



Removable Alpha Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Locationl: 
Date:

3 
Georgia Tech Charactenzation Survey 
F-r -oer-. Southwet WW.O ofPu 
10/9/97

Notes: 

"(1I Place total counts directly from meter. Activity column w.ll correct for oackground 
12) Informatin for instrument and background taken directty from the MDA soreaosneet

Instrument 
Model: LB 5100 W Serial M: 13795 
Probe: N/A Serialti: N/A

Survey Activity MDA 
Point (dpin/100 ')

2
(dprn/1OO z)

2

222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235

0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

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

Individual Completing Form: e , 
Reviewed By. Date. , .

F-128

Efficiency: 28.35% 
MOA: 13



Removable Beta-Gamma Data Sheet

Survey Type: 

Project Title: 
Survey Unit (Location): 
Oate:

4 

Georia Tedr Characterization Survey 
Fint Floor. Southwest Wail of Readcr

10u9197

Notes:
(1) Place total counts directly from meter. Actvity column will correct for Dackground 
(2) Information for instrument and background taken directly from the MOA spreadsneel

Instrument 
Model: LB 5100 W Serial #: 13795 Efficency: 43.45% 
Probe: N/A Serial I: N/A MOA: 17 

Survey Activity MDA 
Point (doitVlOO CMu [dpnfVlOOantlZ

222 0 
223 0 
224 10 
225 14 
226 1 
227 5 
228 0 
229 10 
230 5 
231 1 
232 5 
233 1 
234 1 
235 3

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 

17 
17

Individual Completing I Date: 

Date: .,> ?<

F-129



First Floor- East Wall of Reactor Elevation View 
Not Drawn To Scale

Survey Location

0

: Survey Locations 
"Behind Figure

))

0



MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for 

each instrument per survey unit (NUREGICR-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):

Georgia Tech Characterization Survey 
First Floor- East Wall of Reactor

MDA = 2.71/T. + 3.29(R/Th + RJT.)a 

e (ad100)

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

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100 cm2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE# 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

Ts = Sample Time (min) = 
Th = 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
2) =

5 

10/9197 
7:30 

5 
7.70% 

59 

72891

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

Background counts in To = 
Date background was taken = 

Time background was taken = 

Rb = Background rate (cpm) = 

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

MDA (dpmJ100 cm
2) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
NIA 

20 (dpm/1l00 cm
2

)

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

SERIAL *. N/A 
GUIDELINE VALUE: 100 (dpm/l00 cm2)

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 cm2
) =

1 
10 

0.7 
10/9/97 

8:00 
0.07 

28.35% 
100 

13-a

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
2
) =

Individual Completing Form: z ;

Reviewed By: - -

F-131

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

232 
1019197 

7:30 
232 

21.87% 
15 

22431

1 
10 

18.3 
10/9/97 

8:00 
2 

43.45% 
100 

171



Direct Alpha Data Sheet 

Survey Type. I 
Project Title: Georl Teck C tIr nzafion SurVey 
Survey UnI (Locaton): Frrst Ftoor. East waill of Reactor 
Date: 1059972

Instrument 
Model: L2221 
Probe: AC-3

Senal # 50062 
Seinal 8 408951

Notes: 
(1) Place total counts directly fror meter Acbvdty column writ correct for background 
(2) Inforation for instument and background taken directly from the MOA spreadsheet

Efficiency: 7.70% 
MDA, 289

Uncertainty 
Grosa Gross (95% Confidence 

Survey Total Counts Per Ac*ity Level) MDA 
Point Counts Minute (dl 00 m" (dpcrn0 c fdt1&Vl lnW

236 
237 
238 
239

2 
8 

0 
0

2 
8 
0 
0

-w6 
68 

-110 
-110

114 
156 
96 
96

289 
289 
289 
289

In.dvidual Comnpled"i Pr 

Rensw*ded:

DOat: 

Dale:

F-132



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 
First Floor- East Wall of Reactor 
1019/97 

L2221 

50062 
AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct betafgamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

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

Xvg = calculated mean for a survey unit 
n, = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) • 

(i varies from I to nj) 
E(N, = -220 

n. a 4 
X*• I -55 

Maximum value in population a 66 (dpm/tO0 cm2)

Xav = I /n 5. Ez(xi)

Standard Deviation

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

Sx = standard deviation 
x... = 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 I to n) 

xv a -55 

n.a 4 
E (X a -A? 20812 

s% 83

Sx= (E(Xvg -xi)2lt' 

(n.- 1)1/2

F-133

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- East Wall of Reactor 
1

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

= XgvQ + t,..,f [s./(n,) 112 ]

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

xavg = calculated mean for a survey unit 
tl..d = 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 
n, = number of measurements within a survey unit used to determine Xvg and s, 

Xavg = -55 
tl.adf = 2.353 -Note: for values of ti , not on the table, the nearest greater value is used 

Sx =83 
n.= 4 

PC =43

Individual Completing Form:

Reviewed by:
/ /4/

F-134

Date: 

Date:



Direct Beta-Gamma Data Sheet 

Survey Type: 2 
Project ride: Georgia Teat Characterization Survey 
Survey Unit (Location): First Floor- East Wall of Reactor 
Date: 10/9/97

Instrument 
Model: L2220 
Probe: 44-9

Senal 0: 52823 
Senale: 11150

Notes: 
(1) Place total counts directly from meter. Actvity column will correct for background 
(2) Information for instrument and background taken directly from tre MDA spreacsneet

Efficency: 21 87% 
MDA: 2243

Uncertainty 
Gross Gross (96% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dnrlOO acms) (dpnVIlO cm') (dpam 00 ')

236 
237 
238 
239

227 
92 
184 
152

227 
92 

184 
152

-152 
-4268 
-1463 
-2439

1280 
1075 
1219 
1171

2243 
2243 
2243 
2243

individual Corsphti Form.  

Revewmed W.y- j

F-135

Data: 1 
Date:O



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

First Floor- East Wall of Reactor 

10/9197 

L2220 

52823 

"44-9 
11150 

2243 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the followig 1 for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at I cm 

6 for exposure data at 1 meter

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) 

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

(i varies from I to nj) 

.(x) = -8322 

n, a 4 
xan z -2081 

Maximum value in population a -152 (dpm/100 cm2)

Xavg = l/n 5 . E(xi)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 

x=, = calculated mean for a survey unit 
n, = number of measurements within a survey unit 
x4 = systematic and random measurements at point (i) 

(I varies from I to na) 

XaVO a -2081 
N a 4 

.(x"9- _X)" 9014098 

SN" 1733 

F-136

Sx= (t(x.,_ -Xi)2112 

(n, - 1)"2

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- East Wall of Reactor 
2

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

I= = X&vg + ti.•df [sx/(n) 1/2I

value compared to guideline value to determine 95% Confidence Level 
calculated mean for a survey unit 
95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849) 
standard deviation of measurements in a survey unit 
number of measurements within a survey unit used to determine Xvg and s,

X, vo = -2081 
tl.,df = 2.353 -Note: for values of t1 . ,d not on the table, the nearest greater value is used 

Sx :1733 

n.= 4 

I' = -42

Individual Completing Form:

S
Reviewed by:

Az Date: 

Date: ,

F-137

Where
I.,La " 

Xavg = 

tl.=.df= 

Sx 

ns =

Z. L J



Removable Alpha Data Sheet

Soney, T e 
Project T:Ite: 

Survey Uni (Location): 
Date

3 
Georgia Tech Charactenzation Survey 
.mt FPoor. East Vail of Reactor 
S3i9197

Notes:
-!)PFace total counts directly from meter Actovlty courm. will correct 'c, ace-rorc 

f2) Information for instrument and background taken •recyty fromrr te %rIDA soleaotS, eel,

Instrument 
Model LB 5100W Senalt 13795 
Probe. NA Senal 9e NIA

Survey Activty MDA 
Point IdDm,100cm) rdemltf100

0 
0 
0 
0

13 
13 
13 
13

Indidvidual Completing Foins 

Reviewed By.

F-138

Efficiency: 28 35% 
MDA 13

236 
237 
238 
239

Date: 

Date: // 5



Removable Beta-Gamma Data Sheet

o.'Ney Type 
0
,'oect; -Ite 

Survey Unit [Location) 
Date

4 Notes 
Georgia Tech C aractenzatton Suvey 
F.rsl Floor- East haI of Reactor 
,09;97

S! I Place total counts directly from meter Actity c ,?,imn wlz orrect for z-acac'onc 
:2t Information for ,nstrJment arrd Oactgrounc taken alrectl from Ie MDA spreadsreet

Instrument 
Model LB 5100W Senral #" 13795 Efficiency 4345% 
Probe. N/A Sertal 4 N/A MDA 17 

Survey Activity MDA 

Point idpm/1O0Cm
4

) (dpnJlO0cm

236 
237 
238 
239

I 
0 
0 
5

17 
17 
17 
17

Indtvidual Completeng Form 

Reviewed By:____________________

F-139

Date: 

Date:



( (

First Floor- Biomedical Irradiation Facility

0

0

(

Top View 
Not Drawn To Scale

Survey Location Survey Locations 
"Behind Figure0



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 mrd/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):

Georgia Tech Characterization Survey
First Floor- Biomedical Irradiation Facility

MDA = 2.71/T. + 3.29(R'rr+ RLT._r 

e (a/100)

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

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100 cm 2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: 12220 
SERIAL #: 52823 
PROBE t. 44-9 
SERIAL t. 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

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
2) =

5 
10/9/97 

7:30 
5" 

7.70% 
59 

F 2891

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 (dpmil00 cm
2
) =

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

GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm2)

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL M: 13795 
PROBE t. N/A 
SERIAL *. N/A 

GUIDELINE VALUE: 100 (dpm/100 cm2)

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
2
) =

1 10" 
0.7 

10/9/97 
14:36 

0.07 
28.35% 

100 

13-- -

"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) =

1 
10 

18.3 
1019/97 

14:36 
2 

43.45% 
100

MDA (dpm/100 cm
2
) =

Individual Completing Form:/ j~ 

Reviewed By:

Date: / 3097 
Date:/w. ~ 9

F-141

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

232 
1019/97 

7:30 

232 
21.87% 

15 

22431



Direct Alpha Data Sheet 

3.r.ey ,rce i 
•'ecz -tie Georgia Tech Characterization Survey 

Surey oilt 'Locationi I .rst fMoor- Biomedical Irradiation Facility 
Date 0.9,897 

nstrumnent 
Mocel. L2221 Senal : 50062 
Probe AC-3 Senal#- 408951

Notes 
' .i P

0
ace total counts d1rectly 'rom neter Aca.Vity :0k/rn ,..?.rtec: 'Cr :ac•crsLitd 

'2) ntnoMation tor nstrument anda background taxen directly *row he .IOA screacsuteet 

Efficiency 7 70% 
VOA 289

Uncertainty 
Gross Gross ,95% Confidence 

Survey Total Counts Pen Activity Level) MDA 
Point Counts Minute tdprVlOO ) (dpm0cn) idpmO 

2
)

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

-44 

22 
22 
-66 
-44 
-22 
-66 
-66 
-22 
-66 
-88 

-44 
44 

-110 

-44 

-66 
0 

-22 
44 

-110 
-110 

"-88 
0 

-110 
-110 
-110 
-88 
-22 
-88 
-66 
-44 

-66 
-22 
-44 
-22 
-22 

-22

122 
122 
143 
143 
114 
122 
129 
114 
114 
129 
114 
106 
122 
122 
96 
122 
114 
136 
129 
149 
96 
96 
106 
136 
96 
96 
96 
106 
129 
106 
114 
122 
114 
129 
122 
129 
129 
129

289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289

Individual Completing Form: 

Reviewed By

Date: 

Date:

F-142



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

First Floor- Biomedical Irradiation Facility 

10/9197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following 1 for direct alpna 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable betaigamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

This sheet uses the foilowing 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 ns) 

r (xI) = -1826 

ns = 38 

Xav2 = -48 

Maximum value in population = 44 (dpmllO0 cm2)

Xag = 1/n, -.(x,)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

sx = standard deviation 

Xavg = calculated mean for a survey unit 

n, = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

Xavg z -48 
n. z 38 

E(xa* "xj)2 = 60140 

sx= 40 

F-143

Sx= Z(xao -x2)2 
(ns - 1)1'2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Biomedical Irradiation Facility

This sheet uses the following equation to determine the 9 

Confidence Level. (NUREG/CR-5849)
l-La = Xavg + ti.,.df [s.l(ns)1121

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

Xavg = calculated mean for a survey unit 

tl.adf= 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 s, 

Xavg = -a 

tl.a,df = 1.697 'Note: for values of t¶. .d not on the table, the nearest greater value is used 

Sx =40 

ns =38 
i. =-37

Individual Completing 

Reviewed by: /

Date: /f 7 

Date: //6 ,7

F-144

1



Direct Beta-Gamma Data Sheet 

oa. 1 -,ze 2 
-,ec! -tie Geaoria -ecn Charactenzation Survey 

So,,ey Lnil tLOCalIOi • rst F;oor. iornedical Irradiation Facility 
Date f2.9 97 

Instrument 
Model L2220 Senal it 52823 
Probe 44.9 Senalt: 11150

%o(es
¶I 

0 ~ace lota :ourts -ireCtly from meter Ac:iv~rv3oiumn •i•i zorrec 'Zr ?4c5;rCund 
,2) Iinformation for rstrsrmevt and acaiground laxen directly from Ane VDA szreacsneet

E'ficrency 21 87% 
M0A. 2243

Uncertainty 
Gross Gross .95% Confidence 

SuNrey Total Counts Per Activity Levell MDA 
Point Counts Minute (dpnV100c t) IdontI 00 cm

2
) IdpnvlOc)

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

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

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

396 
854 

-5274 
-610 

-1524 
-2195 
1036 
.732 
549 
5304 
3170 
1829 
-2469 
-2743 
-2652 
1951 

-1951 
-732 
762 

-2591 
975 
2317 
2073 
1707 
6920 
6920 
4603 
7468 
2012 
-396 
244 
0 

-122 
-823 

-2286 
-2408 
-2012 
-5639

1305 
1325 
1019 
1259 
1216 
1183 
1333 
1253 
1312 
1509 
1424 
1368 
1169 
1155 
1160 
1373 
1195 
1253 
1321 
1163 
1331 
1388 
1378 
1362 
1571 
1571 
1482 
1591 
1375 
1269 
1298 
1287 
1281 
1249 
1178 
1172 
1192 
998

2243 
2243 
2243 
2243 
2243 
2243 

2243 
2243 
2243 
2243 
2243 
2243 
2243 
2243 

2243 
2243 
2243 
2243 
2243 
2243 
2243 
2243 
2243 
2243 
2243 

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

Indiuidual Completing Form: ,_._. ____ __ _ 

Renewed By: A U0 .ý

F-145

Dae.  

Date:

S• •'s•,•b.'; • •.;-"



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 
First Floor- Biomedical Irradiation Facility 

1019/97 

L2220 

52823 

44-9 

11150 

2243 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct betaigamma 

3 for removable aloha 

4 for removaOle betaigamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

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 

xi = systematic and random measurements at point (i) 
(i varies from 1 to n.) 

z (xI) = 12681 

n. = 38 

X•vg = 334 
Maximum value in population = 7468 (dpmllO0 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s, = standard deviation 

Xvg = 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 nj) 

xang = 334 

n. a 38 

z(x, - xle = 348494787 
.% = 3069 

F-146

Sx = (f(Xavg - X')2) 112 

(n. - 1) 112

Where

Xavg = 1ins. -z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Biomedical Irradiation Facility 
2

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

Where

Xavg = 

tl..adf 

Sx = 

ns=

value compared to guideline value to determine 95% Confidence Level 

calculated mean for a survey unit 

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

standard deviation of measurements in a survey unit 

number of measurements within a survey unit used to determine Xavg and s,

Xavg "2 334 

t1-adf = 1.697 
sx = 3069 

ns = 38 
It, = 1179

*Note: for values of t1.d f not on the table, the nearest greater value is used

Individual Completing Fo_ _ __:_ _ _ _ _ _ i 

Reviewed by: , _________/_______

Date:______ 

Date: // 6

F-147

9a. = Xavg + t-.•,df [Sx/(n.)1 12]
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Removable Beta-Gamma Data Sheet

$ir,ey T,pe 
P-rec: 'tie 
Survey Uit. Location) 
Date

Georgia Tech Characterization Survey 
P rst FCoor. 6orreccal lraciat or *ac.Try "10i9,97

Notes
!; Pace :otal counts zrrecny 'rom "re~er Ac::v:ty oi.mrn - i: Or-ec: 'or Zacxgr:unc .2' Infornation 'or instrumnent arc bacKgrounc tavern :rac: V '10' 'te %IDA soreacs-eet

Tr'strunment 
Model LB 5100W Sernai a 13795 Efficiency 4345% 
Probe: N/A Serial : NA MDA 17 

Survey Activity MOA 

Point (dp0m110cm9) (dpItOOco 

240 0 17 
241 0 17 
243 1 17 
244 5 17 
245 5 17 
246 3 17 
247 5 17 
248 3 17 
250 10 17 
251 3 17 
252 3 17 
253 7 17 
254 7 17 
255 5 17 
256 I 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 17 
267 0 17 
268 7 17 
269 1 17 
270 3 17 
272 0 17 
280 3 17 
281 0 17 
282 5 17 
283 1 17 
284 3 17 
285 5 17 
286 0 17 
300 3 17

Individual Completing Form: 4 ý 

Reviewaed By: ,4...

F-149

Date: 

Date:



(

First Floor- Biomedical Irradiation Facility

(.

Ceiling 
Not Drawn To Scale

Survey Location Survey Locations 
Behind Figure

(

0
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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.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
First Floor- Biomedical Irradiation Facility. Ceilino

MDA = 2.71/T + 3.29(Rb/Tb2 R_EW2s1' 

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 #: 
SERIAL * 
GUIDELINE VALUE:

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 

100 (dpm/100 cm2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE# 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

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
2
) =

5 
10(9/97 

7:30 

5 
7.70% 

59 

F 2891

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
2
) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm 2)

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

GUIDELINE VALUE: 100 (dpm/100 cm2)

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/1 00 cm
2
) =

1 
10 

0.7 
1049397 

14:36 
0.07 

28.35% 

100

Individual Completing Form:

"Ts = Sample Time (miin) = 
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) =

z77,�Reviewed By: ,

1 
10 

18.3 
10/9/97 

14:36 
2 

43.45% 
100

MDA (dpm/100 cm2) =

Date: /2 5 
Date:

F-151

232 
10/9(97 

7:30 
232 

21.87% 
15

T

I I If m



Direct Alpha Data Sheet

1 Notes, 
Georgia TedJ Charactenzanon Survey 

First Floor. Biomedical Irradiation Facility Ceiling 
1019/97

Senal 0 50062 
SenalS 408951

(1) Place total counts directly from meter Activity COlumn hll correct for oackground 
(2) Informatton for instrument and background taken directly from te MiA spreadsheet

Efficiency, 7 70% 
MDA: 289

Gross Gross 
Surney Total Counts Per 
Point Counts Minute

242 
249 
271 
273 
274 
275 
276 
277 
278 
279 
287

1 
4 
2 
2 
1 

2 
3 

4 
2 
10 
3

1 
4 
2 
2 
1 

2 
3 

4 
2 
10 
3

Uncertainty 
(95% Confidence 

Actsit Level) MDA 
(dmplOO cm

2
' (dmI0 m (die/tO00 crtna2

-88 
-22 
46 
-66 

-88 
-,66 

-44 
-22 
-W 
110 
-44

106 
129 
114 
114 
106 
114 
122 
129 
114 
187 
122

289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289

individual Complaeid Fonr:

Revised By:

F-152

Survey 
T
ype 

Project Title: 
Survey Unit (Location) 
Dale

instrument 
Model: L2221 
Probe: AC-3

Data:17z7--



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 Input one of the following

First Floor- Biomedical Irradiation Facility, Ceiling 
1019/97 

L2221 

50062 

AC-3 

408961 

289 

Direct Alpha 

100 (dpm/l00 cm2)

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

Average Measurement Level

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

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

(i vanes from 1 to n,) 

E = -462 

n, =11 
Xavg -42 

Maximum value in population = 110 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 

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

(i varies from 1 to nj) 

Xavg a -42 

n. a 11 
*(Xv9 _ )=" 30448 

Ix F- 65 

F;-153

Xavg = 1/ns. -E(xi)

Sx = (F(Xavgn - z)2)112 
(n. - 1 )"2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Biomedical Irradiation Facility, Ceiling
1

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

k = Xavg *+ t1i.,df [sx/(n5 )112]

Where
value compared to guideline value to determine 95% Confidence Level 
calculated mean for a survey unit 
95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849) 
standard deviation of measurements in a survey unit 
number of measurements within a survey unit used to determine Xavg and s,

Xavg = -42 
tl.,df = 1.812 *Note: for values of t... • not on the table, the nearest greater value is used 

Sx = 55 
n. = 11 

I.L1 = -12

Individual Completing Form: 

Reviewed by: +

I74

F-154

=. = 

Xavg = 

tl-.=df = 

Sx = 

ns =

Date: L.2,13 0 

Date:

1
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Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 Input one of 

First Floor- Biomedical Irradiation Facility, Ceiling 

10/9/97 

L2220 

52823 

44-9 

11150 

2243 

Direct BetaiGamma 

5000 (dpm/100 cm2)

the following 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

Average Measurement Level

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 
x, = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

(xI) = 12101 

n. f11 

Xa=vg 1100 
Maximum value in population = 21917 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 

Xa~g = calculated mean for a survey unit 
n. = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

Xavg = 1100 

n. a 11 
E(Xag -4) 2 = 515407011 

S, z 7179 

F-156

Where

Xavg = 1/ns. -Y(xi)

Where

Sx = f:(Xaf - x)1/2 
(ns - 1) )1/2



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Biomedical Irradiation Facility, Ceiling
2

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

I= Xavg + ti.a.df [s,/(n)" 21]

Where

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

tl.,.df = 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 and s, 

Xavg " 1100 

tl-.,df = 1.812 'Note: for values of tl. ., not on the table, the nearest greater value is used 

sx = 7179 

nsI= 11 
, = 5022

Individual Completing Form: 

Reviewed by: __ _ _ _ _ _ _ _ _

Date:/ 2 7 
Date:

F-157



Removable Alpha Data Sheet

3 e .:ýe 
Proiect -:e 
Srv,,ey Unit Location:.  
Date

3 Notes 
Georgia Tech Chraracterization Survey 

'S " cor- 3-omeoa racialo 5 NZ 

'0 .997

instrumtent 
Model LB 5100W Seriai 9- 13795 
P'co~e N/A Sertai a NA

, )Place !oral SOuntS Orec~ly -frcn Serer A~lt 5 lOv r =-,. I-, -ec! 'o, -Z0cC90~c5 
.2 ll-dcermration for nStrUmer't an10 Ualcegrounc; :aen C.rectiy 'roor !ne %IDA screacsrreet 

Efficiency 26 3509, 
MDA 13

Survey Activity MDA 
Point (dpm/iSO cm'l (dpm/IOO cm

242 
249 
271 
273 
274 
275 
276 
277 
278 
279 
287

0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0

13 
13 
13 
13 
13 
13 
Q3 
13 
13 
13 
13

lnd~dual Completing Form: 

Revewed By:
Date:e- Z

F-158



Removable Beta-Gamma Data Sheet

Survey 'Tire.  
P'oiecl Title: 
Survey Unit (Location): 
Oate:

4 

Geortra Tech Charactenzation Survey 
Finrt Floor. ioelkifu Irradton Faely Coling 
10/9/97

Notes.  
(21)) Place total counts directly from meter. Activity Column will correct for background 
21 Information for instrument and background taken directly from the MOA soreadisneet

Instrument 
Model: LB 5100 W SenalN: 13795 
Probe: N/A Senal II: NMA

Survey Activity MDA 
Point tdpomlOO 2] (O/lrVO.. Cn.

242 
249 
271 
273 
274 
275 
276 
277 
278 
279 
287

0 1 

0 
0 

26 
7 
3 
5 
12

17 

17 
17 
17 

17 
17 

17 

17 
17 

17 

17

Indiviuall ComcletinFrm : 

Revewmed Syr.

oate: /,7 , 5o 9q7 
Date:

F-159

Efficiency: 43.45% 
MDA: 17



(

Stairs From First Floor to Ground Floor

765

(

Top View 
Not Drawn To Scale

U.:

67767 

Pipes on Ground

b ______________ - J.

Q Survey Location
Survey Locations 
"Behind Figure

(

T

0

0%

1.

-t

.4

Descending

0

Ascending



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):

Georgia Tech Characterization Survey 
Stairs From First Floor to Ground Floor

MDA= 2.711T,+3.29(RbT, _ + RR'')' 2 

e (a/100)

SURVEY TYPE: 1 (direct alpha) 
METER: L2220 
SERIAL #: 50061 
PROBE #: 43-65 
SERIAL #: 63291 

GUIDELINE VALUE: 100 (dpm/100 cm2)

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
2) =

S 

10/10/97 
8:00 

5 

18.00% 
63 

1161

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL U: 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2
)

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
2
) =

156 

10/10/97 
8:00 
156 

21.87% 
15 

1854J

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
NIA 

20 (dpm/100 cm
2

)

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

GUIDELINE VALUE: 100 (dpmrl00 cm 2)

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
2

) = 

Individual Completing Form:

1 
10 

0.7 
10/10/97 

15:03 
0.07 

28.35% 

100

Reviewed By: •

/

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
2
) =17 

Date: 3' 

Date:

F-161

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/qamma

1 
10 

18.3 
10/10/97 

15:03 
2 

43.45% 
100



Direct Alpha Data Sheet

5-rey -,De 
•o•,ect ,tie 
ourvey Unit! Locatimn.  
Date

;nstrument 

Model L2220 
Probe: A3.65

Notes.
Georqia Tech Chiaractenzation Survey 
Stairs From F~rst Floor to Ground F~oor 
:0,10,97

Senalt, 50061 
Senal# 53291

I I Place total counts otrectly from meter ACc:V,!' column -I cio rec 'c, nacxqurou.r 
2) infortnation for Fnstrnmrent and Oackgro,,uno !aken directly wrom ine NICA sotreacseer 

Effciency 1600% 
MDA, 116

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activty Level) MOA 
Point Counts Minute Idym. ._0cm idyne... . m (dptl00 CM_

2
j

3 
3 
0 
0 
2 
2 
3

3 
3 

0 
0 
2 
2 
3

.18 

.18 
-44 

-44 

-26 
-26 
-18

49 

49 
39 
39 
46 
46 
49

116 
116 
116 
116 
116 
116 
116

Individual Compeing Fornt: 

Revieweed By: ____ ___ _ Date:

F-162

763 
764 

765 
766 
767 
768 
769



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 
Stairs From First Floor to Ground Floor 

10110/97 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/l00 cm2)

Input one of the following 1 for direct alpria 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable oeta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at t meter

Average Measurement Level

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 n,) 

=(I) = -194 

In. = 7 
xan = -28 

Maximum value in population = -18 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

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 a -28 
In. a 7 

E(x- _)2 z 820 
sx z 12 

F-163

Sx = (E(XaM - x,)
2t 112 

(ns - 1)112

Where

Xag = 1/n. -z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Stairs From First Floor to Ground Floor 

1

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

I. = Xavg + t•.,df [s./(ns)" 2]

Where
t•= = value compared to guideline value to determine 95% Confidence Level 

Xavg = calculated mean for a survey unit 

tl_,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 
n, = number of measurements within a survey unit used to determine Xavg and sx 

Xavg = -28 
tl-=,df'4 1.943 *Note: for values of tl.a. d not on the table, the nearest greater value is used 

Sx =12 

ns= 7 

•' =-19

Individual Completing brm: 

Reviewed by: -Xeý

Date: (A /319 

Date: ;

F-164



Direct Beta-Gamma Data Sheet 

Survey Type 2 
Project Title Georgia Tech Charactenzation Survey 
Survey Unit ILocabon) Stairs From First Floor to Ground Floor 
Oate 10110/97

Instrument 
Model L2220 
Probe: 44-9

Senal # 52823 
Senalte 11150

Notes.  
(1) Place total counts directy from meter Activty cotumn wit conrect for tiaceground 
(2) InforoTataon for instrument and background taken directly from the MCA spreadsrteet

Efficiency: 2187% 
MDA: 1854

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MOA 
Point Counts Minute (dPeml)10 Crm JdpMilOOCMZn (dpnVlO CMZ)

763 
764 
765 
768 
767 
768 
769

416 
224 
380 
234 
140 
192 
192

418 
224 
380 
234 
140 
192 
192

7926 
2073 
6828 
2378 
-488 
1097 
1097

1429 
1165 
1383 
1180 
1028 
1115 
1115

1854 
1854 
1854 
1854 
1854 
1854 
1854

Individual Completing Foint: Ak

F-165

Date: 

Date:



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Stairs From First Floor to Ground Floor 
Date 10/10/97 
Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 1854 
Survey Type Direct Beta/Gamma 
Guideline Value 5000 (dpmll00 cm2)

Input one of the following 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

Average Measurement Level

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

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

(i varies from 1 to n,) 
E (xi) = 20911 

In, = 7 

Xavg = 2987 
Maximum value In population = 7926 (dpm/100 cm2)

Standard Deviation

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

Sx = standard deviation 
xan = calculated mean for a survey unit 

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

(I varies from 1 to n) 

Xavg S 2987 
n.ma 7 

-(Y.". - 14e U 59573104 
SX a 3151

Sx = EZ(X.v_ -X,)2),2 

(n, - 1)1/2

F-166

Where

Xavg = 1Iin, z (xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Stairs From First Floor to Ground Floor 
2

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

I' X- = *+ ti.jdf [s./(n,)`12

Where

l, = value compared to guideline value to determine 95% Confidence Level 
Xavg = calculated mean for a survey unit 

ti.,.,f = 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 
n, = number of measurements within a survey unit used to determine xav. and s, 

X= 2987 
t1.-,df - 1.943 'Note: for values of ti., not on the table, the nearest greater value is used 

Sx =3151 

n.= 7 
[=L 5301

1-1'�Individual Completing Forr 

Reviewed by:

Date: / lh-//'/7• 
Date: 

Dae / '-/'

F-167

1



Removable Alpha Data Sheet

Survey Type: 
Project Tile: 

Survey Unit iLOcationI: 
Date:

3 Notes: 
Georgia Tech Ctharactenzation Survey 
Stan From Font Floor to Ground Floor 
10/10/97

Instrjment 
Model: LB 5100W Senal 0: 13795 
Probe: N/A Senal : N1 A

(1) Place total counts directy from meter Activity column wil correct for background 
(2) Informaton for instnrment and background taken directly from yrie MDA spreadsheet

Efficiency: 28.35% 
MOA: 13

Survey Acb"rty MDA 
Point (.o__/L10.cm' (dpm/lOGcm)

0 
0 
0 
0 
3 
0 
0

13 
13 
13 
13 
13 
13 
13

S;_, . ~.- /~. ,3 /, .;,> 
R.dW iewinda~ D0t r

F--168

763 
764 
765 
766 
767 
768 
769



Removable Beta-Gamma Data Sheet

Survey Type 
Project Title 

Survey Unit (Location).  
Date:

4 Notes.  
Georgia Tech Charactenzation Survey 
Stain From First Floor to Ground Floor 
10110/97

(1) Place total counts directly from meter Activity Column will Correct for backgrround (2) Information for instrument and tackground taken directly from mhe MDA spreaosneet

Insltrrument 
Model: LB 5100 W Senal t: 13795 
Probe N/A Senal 0" N/A

Survey Actbinty MDA 
Point (dpimllOO l) (gEM/j00 cmtj

763 
764 
765 
766 
767 
768 
769

14 
5 
0 
1 
5

17 
17 
17 
17 
17 
17 
17

Indfiviual Completjrtg Form: 

Resswmed y- Oate*: C;

F-169

Efficiency: 4345% 
MOA: 17



(

Elevation View 
Not Drawn To ScaleFirst Floor- Irradiation Tunnels

C

Gamma Dose Rate 22 uR/hr

Q 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/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):

Georgia Tech Characterization Survey 
First Floor- Irradiation Tunnels

MDA= 2.71/1"+ 3.29(R , + RJ') 2 

e (al100) 

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: 1 (direct alpha) 
METER: L2221 
SERIAL #: 48409 
PROBE #: 43-65 
SERIAL #: 62385 

GUIDELINE VALUE: 100 (dpm/100 cm
2
)

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
2) =

5 
10/14/97 

7:45 
5 

18.00% 
59

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #: 13795 
PROBE #: N/A 
SERIAL #: N/A 
GUIDELINE VALUE: 20 (dpm/100 cm2)

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
2
)= 

Individual Completing Form:

10 
0.7 

10/10197 
10:26 
0.07 

28.35% 
100 

13

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2
)

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
2
) =

230 
10/14/97 

7:45 
230 

21.87% 
15 

22341

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

GUIDELINE VALUE: 100 (dpm/100 cm 2)

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) =

1 
10 

18.3 
10/10/97 

10:26 
2 

43.45% 
100

MDA (dpm/100 cm2) =

lhr
Reviewed By: £,/e, 9

( /

Date: 
Date: / /

F-171
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Direct Alpha Data Sheet 

Crf-ect . tie 3-eorqa Tech Charactenzation Survey 
Su¢rey r:t' Locationl 

0
,rs; Floor. .rradiatlon Tunnels 

Oarse O 14,97 

;nstrnment 
Model L2221 Senal 8 48409 0

rooe 43-65 Serial # 62385

"2oles 

(i I Place total counts directly from meter Act-,ty Column -Vi corect 'or ýackgrouna 
t21 formation for ,nstrument and caCkgrouna taken CoreCt• "om lre VDA S6reacsheel 

Eficiency: 18.00% 
MIDA 123

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute boorrV100C ") (dpnvl. _.

2
1) ldpmjjc

791 2 
792 0 
793 0 
794 1 
795 0 
796 1 
797 1 
798 1 
799 1 
800 0

2 
0 
0 
1 
0 

0

-28 
-47 
-47 
-38 
-47 
*38 
-38 
-38 
-38 
-47

49 
41 
41 
45 
41 
45 
45 
45 
45 
41

123 
123 
123 
123 
123 
123 
123 
123 
123 
123

Date,7 
Date:

F-172



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

Input one of the following1 

First Floor- Irradiation Tunnels 

10/14/97 

L2221 

48409 

43-65 

62385 

123 

Direct Alpha 

100 (dpm/100 cm2)

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 I meter

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 ns) 

(xi) = -406 

n. = 10 
Xavg = -41 

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

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 I to ns) 

xrvg 2 -41 

In= a 10 
.(x.. -*)4, 358 

sit a 6 

F-173

Sx - (F(Xavg - XI)2 1/2 

(ns - 1)1/2

Average Measurement Level

Where

Xavg = 1/ns5. z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Irradiation Tunnels 

1

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

aI" = Xavg + t-,,df [s./(ns)112]

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

Xavg = calculated mean for a survey unit 
tl..df = 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 and s,

Xavg = -41 

t.-,d= 1.833 
Sx =6 

ns. 10 

I.a =-37

*Note: for values of ti.a df not on the table, the nearest greater value is used

Individual Completing Form: 

Reviewed by: _ _ _ _ _ _ _ _ _ _ _

Date: J;/ q 

Date: /,6 /L;5 e

F-174



Direct Beta-Gamma Data Sheet 

S;jrey ryoe 2 
•oject 7tie Georgia TecCI Charactenzation Survey 
Survey -jilit Locationi: F-rst Floor. irradratton tunneis 
Date '0:14.97 

instrument 
Model: L2220 Serial 9: 52823 
Probe 44-9 Serial ei 11150

Notes 
i t P-ace tctal Counts dieatly rom meiter Actilty ZOiumn -Il :ofel: 'Cr ZacKcraLrC 
ý2; ritormataon for sitrument and Oacsgrouroi aaken :reCtly rom :le kiDA screacs'eet 

Efficiency 21 87% 
MDA 2234

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute ldprs1O0 Cm

2
1dt •(dt.1.0211c) idonm100 crm17

791 200 200 
792 182 182 
793 340 340 
794 377 377 
795 372 372 
796 300 300 
797 365 365 
798 271 271 
799 387 387 
800 656 656

*914 
-1463 

3353 
4481 
4329 
2134 
4115 

1250 
4786 
12986

1239 
1213 
1426 
1472 
1466 
1375 
1457 

1337 
1484 
1778

2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234

Individual Completng I

F-175

����2

Date / 
Date:. &--e



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

First Floor. Irradiation Tunnels 

10114/97 

L2220 

52823 

44-9 

11150 

2234 

Direct Beta/Gamma 

5000 (dpm/l00 cm2)

Input one of the following 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

Average Measurement Level

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) 
z(• = 35057 

n. = 10 
Xavg = 3506 

Maximum value in population = 12986 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = 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 n,) 

Xa=9 z 3506 
n. a 10 

E(x..g "i) 2 a 144730325 
Sx = 4010 

F-176

Sx = (F(Xavg - 2 ) 12 

(n. - 1)1/2

Where

Xavg = 1/ns.- z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Irradiation Tunnels 
2

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

9a = Xavg + t1.,,df [s./(ns)'12]

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

Xavg = calculated mean for a survey unit 
tl.a.df= 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, 

Xavg = 3506 
ti.,,f = 1.833 'Note: for values of tl .f not on the table, the nearest greater value is used 

Sx = 4010 

ns = 10 

= 5830

Individual Completing Form: 

Reviewed by:

Date) D-) qi
Date: /i1-oe / I

F-177



Removable Alpha Data Sheet

Survey Type: 
Pfolect Title: 
Su,"ey Unit (Location): 
Oate:

3 Notes: 
Georgia Tedl Characterization Survey (1) Place (otal counts directly from meter. Activity column will correct for bactground 
F',I Flo-. -to rnT-. (2) Information for instrument and background taken directly from the MDA spreaosheet 
10110/97

Instrument 
Model: LB 5100 W Serial #: 13795 Efficiency, 28.35% 
Prowe: N/A Serial # N/A MDA: 13 

Survey Activity MDA 
Point (dpnVI10 cm') jIdonl. 2)

13 
13 
13 
13 
13 
13 
13 
13 
13 
13

Date:

F-178

791 0 
792 0 
793 0 
794 0 
795 0 
796 0 
797 3 
798 0 
799 0 
800 3



Removable Beta-Gamma Data Sheet

Survey Type: 
Droject Title: 
Survey Unit (Location): 
Oate:

Notes:4 

Georgia Tecit Characterization Survey 
Firt Floor. Irnodihorn Tunmeb 
10/10/97

Instrument 
Model: LB 5100 W Seril1#: 13795 
Probe: N/A Serial #: N/A

(1) Place total counts directly from meter. Acthnity cOlumn will correct for oackground 
(2) Information for instrument and backigroun.d taken directly from the MOA soreaausneet 

Efficiency-. 43.45% 
MDA: 17

Survey Activity MDA 
Point (dPTIOO cm' (dp/l0cm•

791 
792 
793 
794 
795 
796 
797 
798 
799 
800

5 
56 
16 
3 
19 
21 
141 
5 
3 
3

17 
17 
17 
17 
17 
17 
17 
17 
17 
17

Ihlndlual Compieting F1onn Reviewoed By i ir

Da. / "2 ,'" 
Date:

F-179
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Elevation View 
Not Drawn To ScaleFirst Floor- Irradiation Tunnels

m 
IL

Q Survey Location

Su
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/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 M: 
PROBE #: 
SERIAL M: 
GUIDELINE VALUE:

Georgia Tech Characterization Survey 
First Floor- Irradiation Tunnels

1 (direct alpha) 
L2221 
48409 
43-65 

62385 

100 (dpm/100 cm 2
)

MDA = 2.71/T + 3.29( + R/TSI 2 

e (a/l00) 

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: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE#: 44-9 
SERIAL : 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm
2
)

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
2) =

5 
10/14/97 

7:45 
5 

18.00% 
59 

-1 2-3

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: 
METER: 
SERIAL #: 
PROBE M: 
SERIAL #: 
GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm
2
)

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

GUIDELINE VALUE: 100 (dpm/100 cm 2
)

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/1O0 cm
2
) =

1 
10 

0.7 
10/16497 

16:49 
0.07 

28.35% 

100

Individual Completing Form:

Reviewed By:
i (

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
2) =

Date: 

Date:

F-181

230 
10/14/97 

7:45 
230 

21.87% 
15

1 
10 

18.3 
10/16/97 

16:49 
2 

43.45% 
100.

.-- f.- =
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Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

First Floor- Irradiation Tunnels 

10114197 

L2221 

48409 

43-65 

62385 

123 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the followng 1 for direct aloha 

2 for direct oeta/gamma 

3 for removable alpha 

4 for removable betalgarnma 

5 for exposure data at I cm 

6 for exposure data at 1 meter

Average Measurement Level

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 

xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

N)= -424 

ns= 11 
X = -39 

Maximum value in population = 28 (dpm/lO0 cm2)

Xavg = 1I/n. -F(xi)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

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.) 

x=a -39 

n,= 11 
E (Xavg - x2, = 5003 

S,= 22 

F-183

Sx= (E(Xavg - xi)
2 1/2 

(ns - 1)1"2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Irradiation Tunnels

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

9aL = Xavg 4 tl-.,df [sx/(ns)11 21

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

Xavg = calculated mean for a survey unit 

tl.=.df= 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, 

Xavg = -39 

tl..,f = 1.812 'Note: for values of t1.. d, not on the table, the nearest greater value is used 

Sx = 22 

ns = 11 
1', = -27

Individual Completing ,For 

Reviewed by:

Date: 

Date:______

F-184

1



Direct Beta-Gamma Data Sheet 

3,r~e, e>7e 2 
,'-!ect Tltie Georgia Teen Characterization Survey 

So,r ey, •nit .Lzcaiio-;: c-rsi Floor- Irradiation Tunnels 
Date 13, 14897 

,ns*rument 
Model L2220 Senal 8: 52823 
Probe 44-9 Senal* 11150

Notes: 
)i Place total counts directly 'tom meter Activity column .,ii Corect 'or Oa•krititO 

2i ir.formation for nstnrment and backgrouno taken -;rec:lv from roe MDA sireacsree! 

Efficiency. 21 87%i 
MOA: 2234

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MOA 
Point Counts Minute idpnv1iO 2) (dprnfv100 c) (dprrdlOl cmt

211 320 320 
801 348 348 
802 352 352 
803 340 340 
804 480 480 
805 390 390 
806 366 366 
807 356 356 
808 336 336 
809 570 570 
810 491 491

2743 
3597 
3719 
3353 
7621 
4877 
4146 
3841 
3231 
10364 
7956

1401 
1436 

1441 
1426 
1592 
1488 
1459 
1446 
1421 

1690 
1604

2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234

Individual Completing Forn: 

Reviewed By: / Date: l
/

F-185



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

First Floor- Irradiation Tunnels 

10/14/97 

L2220 

52823 

44-9 

11150 
2234 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following 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

Average Measurement Level

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.(x) = 55448 

In. = 11 

xavg = 5041 

Maximum value in population = 10364 (dpm/100 cm2)

Xavg = 1In,. r(x,)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = 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 n,) 

xavg 5041 

n. =11 
E(X )4 )2 z 60994943 

Sx = 2470 

F-186

Sx= ("(Xavg - x)2/2 

(ns - 1)1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
First Floor- Irradiation Tunnels

2

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

N = Xavg + tl..,df [sx/(ns)112]

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

Xavg = calculated mean for a survey unit 
tl.,df= 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, 

Xavg = 5041 
tl,=,df " 1.812 *Note: for values of t,.8 .df not on the table, the nearest greater value is used 

Sx = 2470 
ns= 11 

= =6390

Individual Completing Form: /" .. t -

Reviewed by: ____ ___ _ ____

Date: 

Date:

F-187



C'� D) C') C') ((4 ('4 ('40) C') C') 0) 

00000 ('40 ('4 00CC 

C40)�CDCDC-CDO(0 
000000000.

('4CD CD CD CD CD CD CD CD CD CD

2> 

.4 r, 
0ci 04, 

4, CD 

Ž2 
4,2 

0.2 

4,2 
(4.2 20

S 
0

S 
0

-zi 

it4 

In

Si 

(-4 

0()D 
0 
0 

-C 
4,) 
'4 

0 

0 
.D ()Y 

o t; 
E '�' 
* ��0 
�

9 

0 0

00 
co

2 Ix

E

i 
E 

(3 
I

) )



Removable Beta-Gamma Data Sheet

Survey Type: 
Protecl Title: 

Survey Unit (Location): 

Date:

4 

Georgia Tech Characterization Survey 
Fimt FOr Innadumtiom Tunnels 

10/10/97

Notes: 
(1) Place total counts directly from meter. Activity column will correct for baciground 
(2) Information for instrument and background taken directly from the MOA soreadsheet

Instrument 
Model: LB 5100 W .Senial#: 13795 
Probe: N/A Serial N: N/A

Efficency: 43.45% 
MDA: 17

Survey Activity MDA 
Point (dpoYlOO )tt (dpmJ100crn2

Date: /

F-189

211 
801 
802 
803 
804 
805 
806 
807 
808 
8M9 
810

1 

3 
7 
12 
33 
44 
30 
63 
10 
0 
12

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17

ReveWed Sr.
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First Floor- Plug Storage Area

I 2

Cf

Elevation View

Not Drawn To Scale

3
4

Survey Locations are Shown Within the Plug

(
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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.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
First Floor- Plug Storaoe Area

MDA 2.71/T. + 3.29(RJTlh + Rjr'12 

a (all00)

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL Ik 13795 
PROBE #: N/A 
SERIAL #: N/A 
GUIDELINE VALUE: 20 (dpm/100 cm 2)

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 2) =

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

GUIDELINE VALUE: 100 (dpm/l00 cm 2)

1 " 

10 
0.7 

10/15/97 
8:00 
0.07 

28.35% 
100

Ts = Sample lime (min) = 
"T1 = 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 (dpnml00 cm2) =

Individual Completing Form: / & / 
Reviewed By:

/

1 
10 

18.3 
10/15/97 

8:00 
2 

43.45% 
100 

L 2171

Date: 

Date: lZSZ4L-

F-191

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

I for direct alpha 
2 for direct beta/gamma 
3 for removable alpha 
4 for removable beta/gamma

I



Removable Alpha Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Location): 
Date:

3 Notes:
Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Activity column will correct for background 
Firsi Finer. Plug Sisrace Afea (2) Information for instrument and background taken directly from the MDA spreadsheet 
10/15/97

Instrument 
Model: LB 5100 W Senal t: 13795 Efficiency: 28.35% 
Probe: N/A Serial #: N/A MDA: 13

Survey Activity MDA 
Point Cdpsm0 cm'

2
(dpm/100cm

2
)

901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
963 
964 
965 
988 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979

0 
0 
0 
0 
0 
3 
17 

412 
10 
42 
113 

1707 
3 
3 
14 
3 
7 
7 
17 
0 

264 
10 
102 
21 
3 
0 
0 

39 
3 
0 
7 
7 
0 
17 
3 
3 
7 
3 
3 
7 
0 
0 
3 
0 
0 
0 
3 
0 
0 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

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.

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

980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1000 
1001 
1002 
1003 
I004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1038 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054

NT 
NT 
NT 
NT 
NT 
NT 
NT 
0 
81 
NT 
NT 
NT 
NT 
0 
3 
0 
3 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
3 
0 
3 
0 

NT 
130 
NT 
NT 
NT 
7 
7 
0 
7 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
3 
0 
3 
7 
10 
0 
0 
0 
10 
0 
0 
0 
0 
0 
0 
0 
7 
0 
0 
7 
10 
0 
0 
0 
0

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

Individual Completing Form: Date: 

Reviewed By: A, AVý Date: IIi~AI!IIIIIIII

F-192



Removable Beta-Gamma Data Sheet

4 Notes: 
Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Activity column lwl correct for background 
First Floor. Plug Storage Area (2) Information for instrJment and background taken directly from the MDA spreadsheet 
10/15/97

Instrument 
Model: LB 5100W Serial #: 13795 
Probe: N/A Serial #: N/A

Efficiency: 43.45% 
MDA: 17 

NT= No smears taken due to high dose levels 
Note: All survey points not taken (NT) were assigned 
to equipment in storage pIluos for idenifficason purposes.

Survey Activity MDA 
Point (dpniI00cm) (dpmi10cnm)

901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976

42 
1 

3 
1 

72 
28 

389 
10840 

389 
654 

2134 
87610 

187 
104 
63 
42 
145 
44 
90 
67 

8690 
350 
3280 
555 
281 
68 
95 
244 
115 
44 
58 
138 
19 
136 
155 
53 
90 
16 

129 
28 
19 
26 
12 
30 
1 
19 

12 
16 
44 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

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 
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 

Individual Completing Form: 

Reviewved By. c ,

977 

978 
979 
980 

981 
982 
983 
984 
985 
986 
987 
988 
989 
980 
981 
992 
993 
994 
995 
996 
997 
998 
999 
1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 

1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
lo1 
1052 
1053 
1054

NT 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
40 

1678 
NT 
NT 
NT 
NT 
35 
14 
14 
58 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
33 
19 
40 
42 
NT 

2514 
NT 
NT 
NT 
157 
148 
90 
30 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
74 
49 
37 
35 
51 
28 
21 
10 

104 
72 
63 
0 
21 
42 
10 
10 
37 
44 
42 
95 
28 
51 
23 
5 

14

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 
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

Date: 

Dat:., A I

F-193

Survey Type: 
Project Title: 
Survey Unit (Location): 
Date:
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Exposure Survey of Storage Plugs 

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

Cover

Plug 1 iPlug 2 Plug 3 Plug 4 Plug 5 Plug 6

4.0 0.6 nA 9A Q~ .1 r 1 I 4.0 I 1.2 1 0.7 .14 1>9
2 12.8 9.3 4.5 18.0 149.8 114.0 
3 16.2 27.5 44.0 58.1 93.9 185.6 
4 41.9 51.0 106.0 103.6 117.8 175.2 
5 51.4 47.8 38.0 107.9 235.2 218.5 
6 65.3 47.5 38.0 65.5 135.0 146.9 
7 61.5 44.3 26.7 61.1 127.7 55.0 
8 59.0 36.0 19.2 56.8 98.4 47.8 

_ Plug 10 Plug 11 Plug 12 Plug 13 Plug 14 Plug 15 

Cover 1.4 0.4 0.2 0.2 1.3 1.0 -, I .___ _ _ __ _ _ _ _ _ _

1 6.5
1.8 07 .9 51 64 

2____ 22.1 12.9 4.7 _L16 5.56
j 42.1

42.5 37 114 A A7 A 4 55.9 j 72.4 I 78.6 32.346207

?. 1 
�p.0

U 014.0
NJi 145 7 C L4 n

92.0
920 662 R%1 9 AA 44 f d 

_______~ 47 IZ ~ ~ __ _ _ Q .  
7 173.5 38.7 43.8 12. 169.0 24._5 
8 60.5 20.8 20.0 F4.5 182.4__ 21.7

63.0 
A nrlr

."

Plug 7 

1.0 
1.6 
7.7 

47.1 
57.8 
45.0 
28.7 
21.3 
15.0 

Plug 16 

0.4 
1.2 
5.3 
19.8 
30.5 
24.5 
20.0 
12.4 
10.9

Plug 8 

4.0 
17.3 

131.6 
212.8 
227.1 
114.2 
19.7 
16.2 
14.2 

Plu 17 

0.4 
1.3 
3.7 

22.4 
23.2 
19.9 
12.0 
6.8 
4.5

Plug 9 

0.2 
0.2 
0.8 
5.6 

29.0 
23.1 19.5 

12.6 
8.0 

Plug 18 

0.2 
0.2 
0.8 
5.0 
8.5 

12.1 
9.0 
4.6 
2.7

b5 66.2 E1 't7A I=1AN

Z.Z 4.0 0.6 1"1,4 9A

V

4"

4"7

1.8 07 N9 4 I

42.5 .qN 7 1":,1"1 A7A

{:ilJ.Y OR. 7 91R N
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First Floor- Equipment in Front of Plug Storage Area Top View 
Not Drawn To Scale

Survey Location Survey Locations 
"Behind Figure

(

0

! 

tA



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 1944 

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 Plugs 

Contents Smear 
Plug I Outer Surface 901 

Empty 
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 I 908,911 

Inner Surface i 909,910,912 

Plug 3 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. j 915 
Graphite cylinder- 5 ft length, 6 in diameter 916 
Inner Surface 917-919 

Plug 4 Outer Surface e 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 
Metal Rod- 3 ft length, 1 cm diameter 924 
Inner Surface 925-927 

Plug 5 !Outer Surface 950 
;Dummy Element- 8 ft length 951 
,Dummy Element- 8 ft length 952 
ZDummy Element- 8 ft length 953 
Dummy Element- 8 ft length I _954 
Dummy Element- 8 ft length 955 
Wire cord 956 

;Dummy Element End I 957 
i Steel Rod- 6 ft length, 1 in diameter 958 
!,Dummy Element- 8 ft length 959 
Steel 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 
i Steel Rod- 1 1/2 ft length, 1 in diameter 968 
,Steel Rod- 1 1/2 ft length, 2 in diameter 969 
!Steel Rod- 1 1/2 ft length, 1 in diameter 970 
1 Rod Attached to Fuel Element End- 2 ft length 971 
!Steel Rod- 1 1/2 ft length, 2 in diameter 972 
'Common Flux wire- 2 ft length 973

Page 1 
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Plug Storage

iXenon Flux wire-. 2 ft length 974 
jArgon Flux wire- 2 ft length i 975 
Common Flux wire- 2 ft length 976 

Metal Rod Attached to wire- 5 fe length 977 
jDummy Element End 978 Dummy Element End i 979 

Lead Cylinder-2 in length, 2 in diameter I 980 
Hollow rectangular block- 2 ft length by 2 in diameter I 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 
IDummy Element End i 986 

No Smears were taken on inner surface of Plug 5 due to high dose levels.* 

Plug 6 {Outer Surface 987 
Graphite cylinder- 4 ft length, 8 in diameter 988 
Graphite cylinder- 4 ft length, 8 in diameter i 989 
Graphite cylinder- 4 ft length, 4 in diameter i 990 
Graphite cylinder- 4 ft length, 4 in diameter 991 
Steel Rod Attached to Thinner Steel Rod 992 
Inner Surface i 993-995 

Plug 7 Outer Surface 996 
Dummy Element- 8 ft length 997 
Dummy Element- 8 ft length 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 f 1005 
Shielding Plug- 3 ft length _ 1006 
Inner Surface i 1007-1009 

Plug 8 Outer Surface 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 
Solid Metal Rod- 6 ft length r 1022

Page 2 
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Plug Storage

Two Attached Aluminum Rods- 3 It length, 5 in diameter 1023 
Metal 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 diameter, Plates: Ift diameter 1025 
i Dummy Element End 1026 
Metal Gripper- 5 ft length 1027 

IMetal Rod with cylindrical end- 8 It length, 2 in diameter 1028 
Metal Gripper- 5 ft length 1029 
Inner Surface 1030-1032 

Plug 10 Outer Surface 928 
]Steel cylinder- 5 ft length, 4 in diameter 929 
Steel cylinder- 5 It length, 4 in diameter 930 
Inner Surface 931-933 

Plug 11 Outer Surface 934 
Empty 
Inner Surface 935-937 

Plug 12 Outer 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 
IMetal cylinder- 6 ft length, 8 in diameter 1034 
PInner Surface 1035-1037 T 

Plug 15 Outer Surface 1038 
Metal cylinder- 6 It 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 
each instrument per survey unit (NUREG/CR-5849): 

Notes: 
Enter all time in minutes 
Enter all dates as mlddy 
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):

Georgia Tech Characterization Survey 
First Floor - Equipment in Front of Plug Storage Area

MDA = 2.71/T, + 3.29(R•T" + RU1T.1r 0 

e (a/100)

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL P. 13795 
PROBE M N/A 
SERIAL # N/A 
GUIDELINE VALUE: 20 (dpm/100 cm 2)

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 cm 2) =

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

GUIDELINE VALUE: 100 (dpm/100 cm 2)

1 • 

10 
0.7 

10/20/97 
15:16 
0.07 

28.35% 
100 

13--

Individual Completing Form: 

Reviewed By: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

"Ts = Sample Time (min) = 
Th = 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) =

1 
10 

18.3 
10/20/97 

15:16 
2 

43.45% 

100

MDA (dpmnl00 cm 2)= 17 

Date: 

Date: {-

F-200

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

I for direct alpha 
2 for direct beta/gamma 
3 for removable alpha 
4 for removable beta/gamma



Removable Alpha Data Sheet

Survey Type: 
Project Tifle: 
Survey Unit (Location): 
Date:

3 Notes: 
Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for background 
First Floor - Equipment in Front of Plug Storage Area (2) Information for instrumert and background taken directly from the MDA spreadsheet 
10/20/97

Instrument 
Model: LB 5100W Serial 13795 Efficiency'. 28.35% 
Probe: N/A Serialt N/A MDA: 13 

Survey Activity MOA 
Point (domilCO0 cm') IdonVIGO crW4 

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 0 13 
1328 0 13 
1329 0 13 
1330 0 13 
1331 0 13 
1332 0 13 
1333 0 13 
1334 0 13 
1335 0 13 
1336 0 13 
1337 0 13 
1338 3 13 
1339 0 13 
1340 0 13 
1341 0 13 
1342 0 13 
1343 0 13 
1344 0 13 
1345 0 13 
1348 0 13 
1347 3 13 
1348 7 13 
1349 3 13 
1350 14 13 
1351 7 13 
1352 10 13 
1353 0 13 
1354 0 13 
1355 3 13 
1356 14 13 
1337 3 13 
1358 0 13 
1359 0 13

Individual Completing Form: ~ t,/ -' 

Reviewed By: __ __ __ _ __ __ __ 

F-201
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Removable Beta-Gamma Data Sheet

Survey Type: 

Project Title: 
Survey Unit (Location): 
Date:

4 Notes: 
Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Activity column will correct for background 
First Floor - Equipment in Front of Plug Storaoe Area (2) Information for instrument and background taken directly from the MDA spreaosheet 
10120/97

Instrument 
Model: LB 5100 W Senal M 13795 Efficiency: 43.45% 
Probe: NIA Serial W N/A MDA: 17 

Survey Activity MDA 

Point (dpm/150 7cm
2  

(dom/lOCcm) 

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 
1355 10 17 
1356 185 17 
1357 104 17 
1358 16 17 
1359 42 17

Individual Completing Form: Zý A-
Reviewed By:, ZtAA~'f 07

Date: 

Date: 4i<

F-202
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Exposure Survey of Equipment in Plugi Storaae Area

Smear Number Exposure (in mR/hr) 

911 20.0 
917 40.0 
918 0.2 
919 2.5 
921 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 j Front: 49.5; Rear:0.1 
950 I 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 
964 0.6 
965 20.5 
966 2.6 
967 1.0 
968 0.6 
969 0.6 
970 0.6 
971 I 1.5 
972 2.0 
973 2.2 
974 2.3 
975 1.2 
976 2.6 
977 1.1 R/hr 
978 4.3 
979 3.5 
980 3.0 
981 1 2.0 
982 1.6

F-203



F-204

983 1.6 
984 1.6

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 Plug) 
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

985 6.0



(

Overhead Cranes

to 
C 
'A

Elevation View 
Not Drawn To Scale

Q 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/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):

Georgia Tech Characterization Survey 
Overhead Cranes

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

e (a/100)

SURVEY TYPE: 1 (direct alpha) 
METER: L2220 
SERIAL #: 50061 
PROBE #: 43-65 
SERIAL #: 63291 

GUIDELINE VALUE: 100 (dpm/100 cm2)

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 cm2) =

5.  
10/20/97 

7:30 
5 

18.00% 
63

SURVEY TYPE: 2 (direct betaigamma) 
METER: L2220 
SERIAL #: 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

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) =

231 
10/20/97 

7:30 
231 

21.87% 
15

MDA (dpm/100 cm2) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm2)

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

GUIDELINE VALUE: 100 (dpm/100 cm2)

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 cm2) = 

Individual Completing Form:

Reviewed By:

1 
10 

0.7 
10120197 

11:51 
0.07 

28.35% 
100 

13ý-

/

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) =

1 
10 

18.3 
10/20197 

11:51 
2 

43.45% 
100

MDA (dpm/100 cm2) =

Date: 1,6210 
Date:

/

F-206

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

- m . _ . ...

44-1--oll



Direct Alpha Data Sheet 

Survey Type: I 
Project Title: Georgia Tec Characterization Survey 
Survey Unit (Locaton): Overhead Cranes 
Date: 10/2(W97 

Instrument 
Model: L2220 Serial t 50061 
Probe: 43-85 Serial i 63291

Notes 

(t) Place total counts directly from meter. Actvty Column veil correct for ntenground 
(2) Informatlon for instrument and background taken directy from the MOA spreadsheet 

Efficiency: 18.00% 
MDA: 116

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Actvity Level) MDA 
Point Counts Minute (dPrnulOO cm2) (dpmllOO cm2) ldouVIOO cm2l

887 0 
8as 0 
889 0 
880 0 
891 2 
892 1 
893 2 
894 1 
895 1 
896 0 
897 0 
896 1 
899 2 
900 2

0 
0 
0 
0 
2 
1 

2 

2 
2

.44 
-44 
-44 
-44 
-26 
-35 
-26 
-35 
-35 
-44 
.44 
-35 
-26 
-26

39 
39 
39 
39 
46 
42 
46 
42 
42 
39 
39 
42 
46 
48

lie 116 
116 
lie 
116 
116 

116 

116 
118 
116 
118 
116 
Ila 
116 
118

Individual Copleti Form: 7 

Reveweod 8e________________________ Date: '

F-207



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 
Overhead Cranes 

10120/97 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following I for direct alpha 

2 for direct betaigamma 

3 for removable alpha 

4 for removable betalgamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

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) a -508 
ns, 14 

xavg * -36 
Maximum value In population , -26 (dpmll00 cm2)

xavg 1/ns "E(xi)

Standard Deviation

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 I to ns) 

xavg -36 
nsa 14 

Ey'Y"" Z XAB 8 788 
SIX 8 

F-208

Sx = (E(xavg - xi)2)1/2 

(ns - 1)1/2

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Overhead Cranes 
1

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849) lia = Xavg + ti.=.df [s.l(n,) 112]

Where
pa . value compared to guideline value to determine 95% Confidence Level 

xavg = calculated mean for a survey unit 
tl-",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 
tl -",df = 1.771 -Note: for values of ti-a ,df not on the table, the nearest greater value is used 

sx: 8 
ns 14 

Ila .- 32

Individual Completing Form: 

Reviewed by:

Date: 

Date:

F-209



Direct Beta-Gamma Data Sheet 

ure-, -ice 2 0
'cject - lte Georgia Tech Charactenzation Survey 

Surwey Unit (Locatiion, Overread Cranes 
Date 0,20i97 

instrument 
Model: L2220 Senal N: 52823 
Prooe 44-9 Senat#: 11150

Notes: 

z1 Place total counts directlY from meter Aciuty ootuilOrut.c:ac3qrzi
2 ac 

t2) Information for .ostrument and background taken -irectly from :re VOA S•reacsneet 

Efficiency: 21 87% 
MOA: 2238

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Actisity Leiel) MDA 
Point Counts Minute (d9ov100 cm2 (dP/100 crn2) dpnotOO cm2)

887 162 162 
888 164 164 
889 248 248 
890 242 242 
891 210 210 
892 240 240 
893 60 60 
894 192 192 
895 127 127 
896 110 110 
897 135 135 
898 142 142 
899 288 288 
900 155 155

-2103 
-2042 
518 
335 
-64 
274 

-5213 
-1189 
-3170 
-3688 
-2926 
-2713 
1738 
-2317

1184 
1187 
1308 
1299 
1255 
1297 
1019 
1229 
1130 
1103 
1143 
1154 
1381 
1174

2238 
2238 
2238 
2238 
2238 
2238 
2238 
2238 
2238 
2238 
2238 
2238 
2238 
2238

D::: "29:23 
Date

F-210



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Overhead Cranes 

10/20/97 

L2220 

52823 

44-9 

11150 

2238 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the followng I for direct alpha 

2 for direct oeta/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

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) = -23136 
ns = 14 

xavg -1653 
Maximum value in population = 1738 (dpm/100 cm2)

xavg 1/ns* E(xi)

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 I to ns) 

xavg -1653 
nsa 14 

zy"Y" z "xOe 47774020 

sx : 1917 

F-211

Sx = (E(xavg - xi)2)1/2 

(ns - 1)1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Overhead Cranes 
2

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849) I.L - xavg + tl-",df [sx/(ns)ll

Where
pa .value compared to guideline value to determine 95% Confidence Level 

xavg = calculated mean for a survey unit 
tl-",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 
tl-",df= 1.771 

sx 1917 
ns 14 

IV - -746

"Note: for values of ti-a ,df not on the table, the nearest greater value is used

Individual Completing Form: _ _ _ _ 

Reviewed by:

Date: 

Date:

F-212
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Removable Alpha Data Shoot

Survey 
T

ype.  

Project Tide: 

Survey Unit (Locaton): 
Date,

3 Notes 
Georgia Tecth Charactenzation Survey 
Overtead Cranes 
10/20/97

Instrument 
Model: LB 5100 W Senal 0: 13795 
Probe: N/A Serial V N/A

(1) Place total counts directly from meter Activity column "il correct for bactground 
(2) Information for instrument and background taken directly from the MOA spreadsheet 

Efficiency: 28.35% 
MOA: 13

Survey Act"iy MDA 
Point (dptn/100 cM2) Idp1onIO cm2)

887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899

0 
3 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0

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

Individual Conspeeng Form: 

Reviwed ByV--

Oats7 

Date:~ 7

F-213



Removable Beta-Gamma Data Sheet

Survey Type: 

Project Title: 
Survey Unt (Location): 
Date:

4 Notes: 
Georgia Tech Charactenzation Survey 
Overhead Cranes 
10/20/97

(1) Place total counts directly from meter Activity column wril correct for Oackground 
(2) Information for instrument and background taken directly fron tle MDA spreadsheet

Instrument 
Model: LB 5100 W Seial #: 13795 
Probe: N/A Senal 0: N/A

Survey Act MDA 
Point (dpmnI00 cm2) (dpnVlO0 cm2) 

887 10 17 
888 3 17 
889 5 17 
890 5 17 
891 0 17 
892 0 17 
893 1 17 
894 3 17 
895 1 17 
896 1 17 
897 3 17 
898 10 17 
899 0 17

Individual Complg Fomi:

Efficiency: 43.45% 
MDA: 17

Date:

F-214



( C (

Second Floor Survey Data Summary

Range of Activity (dpm/1OO CM2)

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 -2439 to 1646 2663 0 to 3 13 0 to 7 17 
NE Wall of Inner Area of Control Room 9 -22 to 44 289 -3018 to 1006 2663 0 to 3 13 0 to 7 17 
NW Wall of Inner Area of Control Room 5 -88 to 66 289 -2225 to 732 2663 0 to 3 13 0 to 12 17 
SE Wall of Inner Area of Control Room 11 -110 to 66 289 -3323 to 183 2663 0 13 0 to 10 17 
Control Room, Ceiling 9 _1 -100to286 289 -2317 to 2134 2663 0 to 3 13 0 to 7 17 
Windows of Control Room 7 -88 to 22 289 -1981 to 3018 2663 0 13 0 to 7 17 
Outer Area of Control Room 62 -110 to 286 289 -4115 to 5914 2663 0 to 3 13 O to 14 17 
Area West of Control Room 10 -88 to 44 289 -5274 to 4237 2663 0 to 3 13 0 to 14 17 
Area East of Control Room 9 -110 to 44 289 -6920 to 2195 2663 0 to 3 13 O to 10 17 
Area East of Reactor Top 4 -66 to -44 289 -6310 to -488 2663 0 13 0 to 14 17 
Catwalk 61 .- 110 to 220 289 -7865 to 6462 2663 0 to 7 13 O to 21 17 
Air-Conditioning Unit 48 "-110 to 638 289 -6798 to -1280 2663 0 to 3 13 0 to 10 17 

Top of Crane Bridge 9 None Taken - None Taken - 0 to 3 13 1 to 26 17 
Northeast Wall of Containment 7 -66 to -22 289 -6219 to -2743 2663 0 13 0 to 7 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.

RemovableDirect
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Second Floor- Inner Area of Control Room Top View 
Not Drawn To Scale

Q Survey Location
:" Survey Locations 

JBehind 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., Ludlum 2929, etc.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
Second Floor- Inner Area of Control Room

MDA = 2.711T, + 3.29(R_/_+R_. T.'52 

a (a/i100)

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

1 (direct alpha) 
L2221 
50062 
AC.3 

408951 
100 (dpm/100cm2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE * 44-9 
SERIAL #. 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2)

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 cm2) =

5 

1019197 
7:30 

5 
7.70% 

59

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/1 00 cm
2

) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm')

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL U: 13795 
PROBE #7 N/A 
SERIAL #-. N/A 

GUIDELINE VALUE: 100 (dpm/100cm2
)

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 cm2
) = 

Individual Completing Forms 

Reviewed By:

1 
10 

0.7 
10/9/97 

8:00 
0.07 

28.35% 
100 

13--

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
2
) =

I /

G-3

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

331 
10/9/97 

7:30 
331 

21.87% 
15

1 
10 

18.3 
10/9/97 

8:00 
2 

43.45% 
100



Direct Alpha Data Sheet 

Survey Type. 1 
Project Title: George Tect Characterization Survey 
Suivey Unit (Location): Second Floor- inner Area of Control Room 
Date: 1019/97

Instrument 
Model: L2221 
Probe: AC-3

Serialt 0 50062 
Serial O: 408951

Notes: 
(1) Place total counts directly from meter. Acvity Column will correct for bacuground 
(2) Infonnabon for instrument and background taken directly foro the MDA spreaosheet

Efficiency: 7 70% 
MOAK 289

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

304 
305 
317 
320 
322 
323 
326 
331 
337 
339

5 
2 
2 
4 
2 
2 
1 

3 
B

5 
2 
2 
4 
2 
2 
1 

3 
B

Uncertainty 
(95% Confidence 

Activity Level) MDA 

(d~ 0c' (dnntllOO cmn
2

I dpnVIti0 cmfý

0 
-26 
-44 
-22 
-6 

-44 
22

InICmmIa U

Reviewed Bfy

136 
114 
114 
129 
114 
114 
10o 
122 
143 
106

289 
289 
289 
289 
289 
289 
289 
289 
289 
289

Dale

GA



Calculation Sheet

SURVEY TYPE: I 
Survey Unit Second Floor. Inner 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)

Input one of the following I 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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

-484 
n.e 10 

Xavg = -48 
Maximum value in population z 22 (dpm/100 cm2)

Xav9 = 11n,. z(xi)

Standard Deviation

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

Xavg • -48 
n. a 10 

E-(Xavg X )41 12392 
37 

G-5

Sx =- xi)21112 

(n. - 1)1'2

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Inner Area of Control Room 
1

This sheet uses the following equation to determine the 9 
Confidence Level. (NUREG/CR-5849) I'- = Xavg + tl.=,df [s./(n.)"21

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

Xavg = calculated mean for a survey unit 
tl-.=d= 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 and s, 

Xavg -48 
t1-a,df - 1.833 -Note: for values of ti..d not on the table, the nearest greater value is used 

Sx = 37 
n. = 10 

PU = -26

Individual Completing Form: 

Reviewed by:_

G-6

Date: 

Date:



Direct Beta-Gamma Data Sheet 

Survey Type, 2 
Project Title, G Characterizaton Suvey 
Survey Unit (LOCation) Second Floor. Inner Area of Control Room 
Date: 109191 

Instrument 
Model: L2220 Serial 1: 52823 
Probe: 44-9 Senalt#- 11150

Notes: 

(1) Place total counts directly from meter Activity column will correct for oacxground 
(2) Information for instrument and background taken directly from 're MDA spreadsneet 

Efficiency: 21 87% 
MDA: 2663

Uncertainty 
Gross Grosa (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dom/_cs dol a ( / c

304 294 294 
305 355 355 
317 311 311 
320 286 286 
322 285 285 
323 251 251 
326 306 306 
331 263 263 
337 385 365 
339 304 304

-1128 
732 
-610 

-1372 
-1402 
-2439 
-762 

-2073 
1464 
-823

1494 
1565 
1514 
1484 
1483 
141 
1508 
145G 
1599 
1506

2663 
2863 
2663 
2663 
2683 

2663 
26863 

2663 
2663

Indirvdual Coarpleuingi Form: 

Reyraiwied B~y- r.. ________________________

oate .

G-7



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Second Floor- Inner Area of Control Room 
Date 1019197 

Meter L2220 

Serial # 52823 
Probe 44-9 

Serial # 11150 

MDA 2663 
Survey Type Direct Beta/Gamma 

Guideline Value 5000 (dpm/l00 cm2)

Input one of the following 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

Average Measurement Level

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

xavo = calculated mean for a survey unit 
n. = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(I varies from 1 to ns) 

E = -8231 

n,= 10 
Xavg = -823 

Maximum value In population = 1646 (dpm/lO0 cm2)

Xavg = 1In5.-E(xi)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 
x,, = calculated mean for a survey unit 

n, = number of measurements within a survey unit 

x, = systematic and random measurements at point (i) 

(I vanes from 1 to n.) 

X,v = -823 
n,= 10 

E -x,)2 = 13466699 
aX = 1223

Sx - (E(Xavg - xi)2)1/2 

(n, - 1)"

G-8

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Inner Area of Control Room 
2

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

va, = x.vg + tl.,,df [s./(n)112 ]

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

Xavg = calculated mean for a survey unit 
ti.,,d = 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 Xvg and s, 

Xavg : -823 
tl.a,df - 1. 833 -Note: for values of ti.. ,f not on the table, the nearest greater value is used 

Sx = 1223 
n = :10 

Ila = -114

Individual Completing Form: z 

Reviewed by: _

Date: 

Date:

(

G-9



Removable Alpha Data Sheet

Scrvey Type 
Project Title 
Survey Unit (Locationt: 
Date.

3 Notes: 
Georgia Tech Charactenrzation Survey 
Secon From-. Ieri Area Of Cwtrol Room 
10/9/97

(1 Place total counts directly from meter Activity column mll correct 'or Dackgrcund (2) Information for instrument and oackground token directly from the MDA soreacstheet

Instrument 
Model: LB 5100W Senal#- 13795 Erfciency: 28.35% Probe. N/A Senal # N/A MEA: 13 

Survey Activity MOA 
Point (dprn/100-c9 (dp:liO/Icn

304 
305 
317 
320 
322 
323 
326 
331 
337 
339

0 
0 
0 
3 
0 
0 
0 
0 
0 
0

13 
13 
13 
13 
13 
13 
13 
13 
13 
13

Irndtsual Completing Formt ~ 
Reviweod 8yr:

Date: /,/,2 •

G-1O



Removable Beta-Gamma Data Shoea

'-zeCr Twre 
ý-riey Un.t Locatwor 
Oale

.1 Notes 

.,eormia Tecr, Charactenzation Survey 
SecondC Poor. inner Area of Cortroi Room 
10,9197

,I P'ace clal counts directty 4rom, meter AIv' r:net~n:cqon 
S2ý Irrforrmatn lor ooltrurrent and nackgrourno taxen ,rrecttv '-, 'r e .'ýCA uoreacsaro.

instrument 
Modoel L8 5100 W Sena[#. 13795 
Probe. N;A Serrai 4 N/A

3 
7 
3 
0 
3 

3

17 
17 
17 
17 
17 
17 
17 
17 
17 
17

individual Comipleting Form: 

fteviwed 8 :

G-11

Efic~ency 4 3 4 5,% 
MDA r7

Survey ACtivity MDA 
Point (dpM/100CM') (dpm/100CM")

304 
305 
317 
320 
322 
323 
326 
331 
337 
339

Date: ;/-5 

Date:



( (-

Second Floor- Northeast Wall of Inner Area of Control Room

0

0

Vent

Elevation View 
Not Drawn To Scale

0

Q Survey Location
:'". Survey Locations 

"Behind Figure

(1

Vent Vcnl

w



MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET
This sheet uses the following equation ti 
each instrument per survey unit (NUREG 

Notes: 

Enter all time in minutes 
Enter all dates as m/d/y 
Enter efficiency in decimal form (i.  
Enter probe area as 100 if not app

PROJECT TITLE: 
SURVEY UNIT (Location):

determine the MDA for 
.l/CR-5849):

MDA= 2.71/T, + 3.29LR R.. )t2 

e (a/100)

Survey type (by number) refers to direct or 
e., 28.3% = 0.283) removable alpha or beta/gamma surveys. This licable (i.e., Ludlum 29293 etc.) is used to tie the various sheets together.  

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

Georgia Tech Characterization Survey 4 for removable betalpam.a 
Second Floor- Northeast Wall of Inner Area of Control Room

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

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100 cm2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE #. 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2)

"Ts = Sample Time (min) = 
To = 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 2) =

1 

5 
1019197 

7:30 
5 

7.70% 

59

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/too cm
2
) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpmnl00 cm2
)

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

GUIDELINE VALUE: 100 (dpm/100 cm2)
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 cm2) = 

Individual Completing Form: 

Reviewed By:

10 
0.7 

10/9/97 
15:53 
0.07 

28.35% 
100

Ts = Sample Time (min) = 
Tb = Background Time (min) = 
Background counts in T: = 
Date background was taken: 
Time background was taken: 
Rb = Background rate (cpm)= 
e 2 Probe Efficiency = 
a = Probe Area (cm) =

MDA (dpm/100 cm 2) 17 

Date: / 5 9 
Date: /

10 
18.3 

10/9/97 
15:53 

2 
43.45% 

100

G-13

331 
106/97 

7:30 
331 

21.87% 

15
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Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 Input one of the following 

Second Floor. Northeast Wall of Inner Area of Control Room 

1019197 
L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

1 for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable betalgamma 

5 for exposure data at I cm 

6 for exposure data at I meter

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 
E(]l) = 132 

na 9 
Xavo 15 

Maximum value in population u 44 (dpm/100 cm2)

Standard Deviation

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

Sx = standard deviation 
xwg = 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,) 

Xavo a 15 
n, a 9 

E(x"9 - x)2 z 2906 
S3X 19 

G-15

Sx = (;(X.v - X,)2) r1 

(n$ - 1)"12

Where

Xavg = 1I/n,. z(xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Northeast Wall of Inner Area of Control Room 
1

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

I-= =: Xavg + tl-.,df [s./(n,) 112]

value compared to guideline value to determine 95% Confidence Level 
calculated mean for a survey unit 
95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849) 
standard deviation of measurements in a survey unit 
number of measurements within a survey unit used to determine Xavg and s,

Xavg = 15 
tl.=,df= 1.860 

Sx= 19 
n.= 9 

VU :27

Individual Completing Form:

Reviewed by:

*Note: for values of tl.. ,d not on the table, the nearest greater value is used

4 Date: /,,2"l 

Date: -, -

G-16

Where

Xavg = 

tl-,df = 

Sx = 

n.



Direct Beta-Gamma Data Sheet 

Survey Type 2 
Notes Project Tide Georgia Te ch C haaracterzatior Survey (1) Place total counts directly fro m meter ACtivity Column wii correct for background Survey unit (Location) Second Floor- Northeast WIl of Inner Area of Con"ol Room (2) Informabon for instujment and background taken directy frOm the MDA sprealsyeet Oate 10/9/97

Instrument 

Model: L2220 Serial 0: 52823 
Probe: 44.9 Senal m: 11150

Efficiency. 21.87% 

MDA: 2683

Uncertainty 
Gross Gross (95% Confdce 

Survey Total Counts Per Ac"viy Laeel) MDA 
Point Counts Mintute ______0rr0__ g (dmllO ,cm _(&Womloo,

314 335 335 
315 232 232 
316 292 292 
321 364 364 
324 268 268 
325 258 258 
327 321 321 
328 304 304 
333 323 323

122 
-3018 
-1189 
1006 

-1920 

-2225 
-305 
-823 

-244

1542 
1418 
1491 
1575 
1462 
1450 
152a 
1506 
1528

2663 
2683 
2683 
263 
2663 
2663 
2663 
2863 
2683

Individual Completin Formn: 

Reviewed 3y.

Date: 1151w 

Data:

G-17

I



Calculation Sheet

SURVEY TYPE: 2 Input one of the following 

Survey Unit Second Floor. Northeast Wall of Inner Area of Control Room 

Date 1019197 

Meter L2220 

Serial# 52823 

Probe 44-9 

Serial # 11150 

MDA 2663 

Survey Type Direct Beta/Gamma 

Guideline Value 5000 (dpmll00 cm2)

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

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) 

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

(i varies from 1 to nj) 

:(• = -8596 
n,= 9 

x&VO: -955 
Maximum value In population u 1006 (dpm/lO0 cm2)

Xav = 1/n, . E (xi)

Standard Deviation

This sheet uses the following equation to determine the Standard 
Deviation. (NUREGICR-5849) 

s. = standard deviation 
Xan = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xx = systematic and random measurements at point (i) 

(i varies from I to nj) 

xa3 a -955 
n, • 9 

E(X.v9 - Xte) - 12805745 
3X= 1265

Sx (Z(Xa,_ -xi)2)12 

(n, - 1)1'2

G-18

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Northeast Wall of Inner Area of Control Room
2

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

I.La = Xavg + tl.,df [sxl(n,) 112]

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

Xavg = calculated mean for a survey unit 
tl1 .=.= 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 and s, 

Xavg = -955 
tl-,df = 1.860 'Note: for values of ti., not on the table, the nearest greater value is used 

Sx = 1265 
n.= 9 

I=a -171

Individual Completing Form: 

Reviewed by: -"--"t

Date: /all/l 

Date:__ _ _ _ _

G-19



Removable Alpha Data Sheet

Survey Type.  

Project Title: 

Survey Unit (Location): 
Date:

3 Notes: 
Geosta Tich CheraacerzatJon Survey (1) Place total counts directly from meter Ac" column wil correct tor bacdground Se~nmo Floor. Normeert WOl of innear WO of Coint Ro (2) Information for instrument anId bacground taken directy from the MOA spreadsheet 1019/97

Instrument 
Model: LB 5100 W Serial #: 13795 
Probe: N/A Senal S: N/A

Survey Ac"vty MDA 

Point 15pn-woriel (dPw~Oriwl

0 
0 
3 
0 
0 
0 
0 
0 
0

13 
13 
13 
13 
13 
13 
13 
13 
13

lfro~vidti Comrtpetkr Form 

Reviewed 8

G-20

Efficiency: 28.35% 
MDA: 13

314 
315 
316 
321 
324 
325 
327 
328 
333

D. /



Removable Beta-Gamma Data Sheet

Survey Type: 
Project Tide: 

Survey Unit (Location): 
Date.

4 
Georgia Tech Characterzation Survey 
Second Floor. Northest Wee of Inner Nre of Cootnol Rc 
10/9/97

Notes:
(1) Place total counts directly from meter Activity column wit correct for background 
'21 Informatioin foiro.,. - &.. -in - -,. -'..-in.uioyrio0WMLAsraoee

Instrument 
Model: LB 5100 W Seial * 13795 
Probe: N/A Seral #: N/A 

Survey Activity MDA 
Point (dpns/lOG cttlj (dons/i~cC n)

314 
315 
316 
321 
324 
325 
327 
328 
333

0 
0 
0 
0 
0 
0 
5 
7 
0

17 
17 
17 
17 
17 
17 
17 
17 
17

Individual C~ompledng Form: 

Reveweod By.

Date: / 6' 
Date:

G-21

Effideincy: 43.45% 
MDA: 17

s milln, a - 9 n, taken directly from the MOA spreadsheet



(

Second Floor- Northwest Wall of Inner Area in Control Room

Desk

I.I

(

Elevation View 
Not Drawn To Scale

Survey Location Survey Locations 
"Behind Figure

(

Blackboard

303 

Vent

0

a

I



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 mld/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 Characterizatior 
SURVEY UNIT (Location): Second Floor- Northwest Wall

M DA = 2.71/T,+ 3 .29(R=Tb+ RR9 'T 1,2 

e (a/100)

Survey
of Inner Area in Control Room

SURVEY TYPE: 
METER: 
SERIAL #: 
PROBE: 

SERIALt 

GUIDELINE VALUE:

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100 cm 2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE t. 44-9 
SERIAL t 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

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
2 ) =

5 
10/9/97 

7:30 
5 

7.70% 
59 

F 2891

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #7 13795 
PROBE# N/A 
SERIAL #: NIA 
GUIDELINE VALUE: 20 (dpm/lO0 cm 2)

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/1 00 cm
2

) = 

Individual Completing Form:

Reviewed By:

10 
0.7 

10/9/97 
8:00 
0.07 

28.35% 
100 

Z, 4413

(

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) =

331 
1019/97 

7:30 
331 

21.87% 
15

MDA (dpm/lO0 cm2) =

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL * 13795 
PROBE * N/A 
SERIAL t. N/A 

GUIDELINE VALUE: 100 (dpm/100 cm 2)

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
2 ) =

1 
10 

18.3 
1019/97 

8:00 
2 

43.45% 

100 

17-

Date: 

Date:

f

G-23

Survey type (by number) refers to direct or 
removable alpha or betaigamma 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 Data Sheet 

Survey Type: I Notes: 
Project Tide: Georgie Tect Chanactenzabon Survey (1) Place total counts directy from meter. Actvity Column wit correct for biacground 
Survey Uni (Location): Second Floor. Northwest Wall of Inner Area on Control Room (2) Informnaton for iostrtjment and background taken direc'y from tle MDA spreadsheet 
Date: 1019197

Instrument 
Model: L2221 
Probe: AC-3

Serial * 50062 
Serial IF: 408951

Efficiency: 7.70% 
MOA: 289

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Court. Per Ac" Level) MOA 
Point Counts Minut (dfVOc' IdonVI00 ar~j (dpnVlOt m

296 
297 
301 
302 
303

3 

2 
2

1 
3 

2 
2

48 
-44 
86 

466

106 
t22 

114 
114

289 
289 
289 
289 
289

�.A /
Reyaweyd Sr.~ Da://

G-24

I• .ConnCmp" Fornm. 6i iiiZ --'



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1
Second Floor- Northwest Wall of Inner Area in Control Room 

10/9197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

1 for direct alpha 

2 for direct betaigamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

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

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

(i varies from 1 to n,) 

:(xO) : -198 

X&vO= -40 
Maximum value in population a 66 (dpm/lO0 cm2)

Xavg 1=/n. E(xi)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 
x.,g = 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.) 

x~o 01 -40 
n.a •5 

:(X.. - Xis - 14908 
S% 61

Sx = x - xi) 

(n. - 1)1'2

G-25

Where

Where

In•Ht •nA •f th• f•lL•;•.



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Northwest Wall of Inner Area in Control Room
1

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

I.Lc = Xavg + t1.=,df [s./(n,)112]

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

Xavg = calculated mean for a survey unit 
tl.,, = 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 and s, 

Xavg = -40 
ti.,df z 2.132 -Note: for values of ti., not on the table, the nearest greater value is used 

Sx = 61 
n.= . 5 

S= -s18

Individual Completing Form: __ 

Reviewed by:: _ _ _

Date: 

Date: ,*-;- ".•--

G-26

1



Direct Beta-Gamma Data Sheet 

Survey Type: 2 Notes: 
Project Title: Georgia Tech Charactenzaton Survey (1) Place total counts directly ftrom meter ActJvity column wll correct for oacitground 
Survey Unit (Location). Second Floor- Northwest Wall of Inner Area in Control Room (2) Information for instnrJment and background taken diriecy from ore MOA screadsneet 
Oate 10/9197

Instrument 
Model: L2220 
Probe: 44-9

Seral P 52823 
Seriali. 11150

Efficiency: 21 87% 
MDA: 2663

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Ac"ivrty Level) MDA 
Point Counts Minute (dovIO0 cm]

t
(dnV100cml

2
(donplOO Cn

296 
297 
301 
302 
303

258 
272 
271 
293 
355

258 
272 
271 
293 
355

-2225 
-179 
-1829 
-1158 
732

1450 
1467 
1466 
1492 
1565

2663 
2663 
2663 
2663 
2663

Individual COMnOetxlg Form 

Reinewed By._______________________

Date: 

Date:

G-27



Calculation Sheet

SURVEY TYPE: 2 Input one of the following 

Survey Unit Second Floor. Northwest 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)

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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 

E(X) -6279 

n, 5 
XOvO -1256 

Maximum value in population a 732 (dpm/100 cm2)

Standard Deviation

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

sx = standard deviation 
xw, = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from I to n.) 

xav IN -1256 

E (Xvg "4) 2 
= 5523887 

s3X 1175 

G-28

Sx = ((X., _ Xi)2)12 

(n. - 1)"r2

Where

Where

xavQ = 1I/n. - z(xi)



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Northwest Wall of Inner Area in Control Room
2

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

I'- = Xavg + t1..,df [s.l(n)"12]

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

Xavg = calculated mean for a survey unit 
tl1 d1 = 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 and s, 

X'vg = -1256 
t1.=,df = 2.132 -Note: for values of tl.. ,l not on the table, the nearest greater value is used 

Sx = 1175 

Ila =15 
•=: -136

Individual Completing For 

Reviewed by: Z

Date: 1151-Y8 

Date: /6A( 
It

G-29



Removable Alpha Data Sheet

Survey Type: 

Project Tide: 
Survey Unit (Location): 
Date.

3 . Notes: 
Georgia Tech Characterization Survey (1) Place total counts directty from meter. Activity column wil correct for background 
Second Flor.- olartflW@t Wei of Inner" Are e Control RO.. (2) Information for instirument and background taken directly from the MOA spreadsheet 
10//97

InsttrJument 
Model: LB 5100 W Serial #: 13795 
Probe: N/A Serialn N/A

Survey Act MDA 
Point (dprrVl•O.2 (dOh .o cnr

0 
0 
3 
0 
0

13 
13 
13 
13 
13

IndlordualConipte"lgFaint

G-30

Efficiency: 28.35% 
MDA: 13

296 
297 
301 
302 
303

Date 

Da.e



Removable Beta-Gamma Data Sheet

Survey Type 
Project Ti~fe 

Survey Unit (Location): 
Date:

4 Notes: 
Geortia Tech Charactenzation Survey (1) Place total counts directly from meter Actlvdy column will correct for backrgmund 
Second Floo. Northwst Wail of Inner A,.. r Control Roo (2) Information for instrfument and background taken directly from the MOA spreadsheet 
10/9/97

Instrument 
Model: LB 5100 W Senal t. 13795 
Probe: N/A Serial #: N/A

Survey Activity MDA 
Point (dptn100-O cti k doLQO afij

298 
297 
301 
302 
303

0 17 
12 17 
0 17 
1 17 
7 17

Indrdidual Completing Form: .~ ~~ii
Revievied r

Date:/57 

Date:

G-31

Efficiency: 43.45% 
MDA: 17



C

Second Floor- Southeast Wall of Inner Area in Control Room
Elevation View 
Not Drawn To Scale

Survey Location0 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 (NUREGICR-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):

Georgia Tech Characterization Survey
Second Floor- Southeast Wall of Inner Area in Control Roorr

MDA = 2.71/T + 3.29(RT .  

e (a/1 00)

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 
SERIAL# 
GUIDELINE VALUE:

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100cm2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #t 52823 
PROBE t. 44-9 
SERIAL t. 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

Ts = Sample Time (min) = 
TO = 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/l00 cm 2)

5 
10/9/97 

7:30 
5 

7.70% 
59 

F 2891

Ts = Sample Time (min) = 
Th = 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
2
) =

SURVEY TYPE: 
METER: 
SERIAL #I.  
PROBE # 
SERIAL M.  
GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
NIA 
20 (dpm/1 00 cm 2)

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

GUIDELINE VALUE: 100 (dpm/100Cm2)

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 cm2) = 

Individual Completing Form:

10 
0.7 

10/9197 
8:00 
0.07 

28.35% 
100 

13--

Reviewed By:
f

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) =

1 
10 

18.3 
1019/97 

8:00 
2 

43.45% 
100

MDA (dpm/100 cm2) =17 

Date: / 'C / j 

Date:
I

G-33

331 
10/9/97 

7:30 
331 

21.87% 
15

4 emý ý
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Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I Input one of the following 

Second Floor. Southeast Wall of Inner Area In Control Room 

1019197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

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

Average Measurement Level

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

Xvg = calculated mean for a survey unit 
n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from I to ns) 
E(x1)= -66 

n.= 11 
X&vO z -6 

Maximum value in population = 66 (dpm/100 cm2)

XavQ = 1In. Ez(xi)

Standard Deviation

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

s. = standard deviation 
xn = calculated mean for a survey unit 

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

(i varies from I to n.) 

Xvg -6 
nE 11 

.(X" - xI2 •36872 
S1 . 61 

G-35

Sx = (Zxavg_ -xi)2)1 

(n. - 1)'r2

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Southeast Wall of Inner Area in Control Room

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

ILa = Xavg + tl-.,df [s./(n) 112]

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

Xvg = calculated mean for a survey unit 
tl-,.d = 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 and s, 

Xavg = -6 
ti.•,df = 1.812 -Note: for values of ti.4 , not on the table, the nearest greater value is used 

Sx :61 

n.= 11 

I.L = 27

Individual Comple 

Reviewed by:

sting Form:

L/
Date: /1 S,'//1 

Date: 'P

G-36

L,



Direct seta-Gamma Data Sheet

Survey Type: 
Project Tile: 
Survey Unit (Location): 
Date:

Instrument 
Model: L2220 
Probe: 44-9

2 Notes* 
Georgia Tech Charactenrzaon Survey (1) Place total counts directly from meter Activity column wilt correct for backgrournd Second Roof- Southeast Well of Inner" Area in Contr Room (2) Information for instrument and background taken directly from tre MDA spreadsneet 10/9S97

Senal $-. 52823 
Senal: 11150

Efficiency: 21.87% 
MDA: 2663

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

288 
289 
307 
308 
309 
310 
311 
312 
313 
318 
319

328 
337 
333 
308 
285 
273 
222 
319 
284 
313 
307

328 
337 
333 
306 
285 
273 
222 
319 
264 
313 
307

Uncertainty 
(95% Confidence 

Acti•ty Leve MDA 
(dprn/lOG cnsj LdqpW1OGcm'J (dpnntuOO cts

-91 
183 
81 

-762 
-1402 
-1768 
-3323 
-366 
-2042 
-549 
-732

1534 
1544 
1540 
1508 
1483 
1468 
1405 
1523 
1457 
1516 
1509

2883 

26S3 
2683 
2663 
2663 

2883 

2663 

2563 

2W83 

2e63

IndWaflia Completing Ponsi 

Reviewed fly

It

Date:3~A 
Date: 11W

/1
G-37



Calculation Sheet

SURVEY TYPE: 2 input one of the following Survey Unit Second Floor. Southeast Wall of Inner Area in Control Room 
Date 1019/97 

Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 2663 
Survey Type Direct Beta/Gamma 
Guideline Value 5000 (dpm/100 cm2)

I 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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 
•(•) = -10791 

n, as 11 
xavg = -981 

Maximum value In population = 183 (dpm/100 cm2)

Xavg = 1/n,.- r(xi)

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

sx = standard deviation 
x= calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xl = systematic and random measurements at point (i) 

(i vares from 1 to n,) 

x*vga -981 
n, a 11 

S((Xa,. - xl) 2  
11314866 

s5 - 1064 

G-38

Sx = (E(Xayg - xi)2)1 

(n,- 1)12

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Southeast Wall of Inner Area in Control Room 
2

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

V.I : =X.vg + tl-.,df [s./(n,) 112]

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

Xavg = calculated mean for a survey unit 
tl.,f = 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 and s, 

X&vg : -981 
tl.a,df = 1.812 *Note: for values of t1.0 ,a not on the table, the nearest greater value is used 

sx =1064 

n.= 11 
I.L : -400

Individual CompletingpForri: 

Reviewed by: E
/

Date: 

Date:
/

G-39





Removable Beta-Gamma Data Sheet

Survey Type 

Project Title: 

Survey Unit (Location): 
Dateo

4 4 Notes.  
Geoo ia Tech Charactenzaen Survey (1) Place total Counts directly from meter Actity Column voIl correct for Oackground S1/ Fill- S-11-1 Wvi V.4 - Conyo R (2) Infornaton for instnJmernt and background taken directly from the MOA spreadsheet 10/9Z9

Instnrment 
Model: LB 5100W Sanl : 13795 
Probe N/A Seial #: N/A

Survey Activtty MDA 

Poln~t LIP--100o ctt
9

l (dogeb I an mz 

288 1 17 
289 10 17 
307 0 17 
308 5 17 
309 0 17 
310 1 17 
311 0 17 
312 1 17 
313 0 17 
318 3 17 
319 0 17

Efficency: 43 45% 
MDA: 17

ln&A" ~nv~wdg Form

G41

Oate/ -,_



Ceiling 
[Mnt lr~raxi TA• Q~l

(-

Second Floor-Control Room
NJnt flr�umn T� �

Back Wall of Inner Area of Control Room 

Light

Light

Survey Location hurvey Locations 
Behind Figure

0

0

0

Light

Light

0 3

03

U



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):

Georgia Tech Characterization Survey 
Second Floor- Control Room, Ceiling

MDA = 2.71/T, + 3.29(R•"T.+ R-T •' 2 

e (a/100)

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

GUIDELINE VALUE: 100 (dpm/100 cm 2
)

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 cm2) =

5 
10/9/97 

7:30 
5 

7.70% 
59 

F-2891

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #: 13795 
PROBE #: N/A 
SERIAL #: N/A 
GUIDELINE VALUE: 20 (dpm/100 cm2

)

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 CM2) = 

Individual Completing Form:

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL # 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2)

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/1 00 cm
2
) =

331 
10/9/97 

7:30 
331 

21.87% 
15 

2663!

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

GUIDELINE VALUE: 100 (dpm/100 cm2
)

1 
10 

0.7 
10/9/97 

15:53 
0.07 

28.35% 
100 

x 

13

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
2) =

4/-7--
Reviewed By:/ tLA .t < ,

I I

1 

10 
18.3 

10/9/97 
15:53 

2 
43.45% 

100 

171

Date: I 92 
Date: ;v

G-43

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 Data Sheet

Notes:
I 
Geormm Teco Charactenrzaon Survey 
Secono Floor- Control Room. Cellino 
tOV9?97

Soeial 500. 2 
Serial * 408951

(1) Place total counts directy from meter Activty column wilt correct for oacxgrounrr 
(2) Information for nstrument and background taken directly from h~e MDA spreaosheet 

Efficiency: 7.70% 
MDk 289

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

298 
299 
306 
329 
330 
334 
335 
336 
338

18 
0 
3 
6 
0 
7 
3 
8

18 
0 
3 
6 
0 
7 
3 
8

Uncertainty 
(95% Confidence 

Acivity Level) 

(dnVO 2 l dpnVItOD rn') 

286 207 
-110 96 
-44 122 
22 143 

-110 96 
44 149 
-44 122 
22 143 
.88 105

I ndvs4*a Completin Poin 

Rovevvewdy________________________ ___ Date: ,

G-44

Survey Type 
Project Title 
Survey Unt (Locaton) 
Date

Instrument 
Model: L2221 
Probe: AC-3

MDA 

289 
289 
289 
289 
289 
289 
289 
289 
289



Calculation. Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

Second Floor- Control Room, Ceiling 

1019/97 

L2221 

50062 

AC-3 
408951 

289 
Direct Alpha 

100 (dpm/100 cm2)

Input one of the following 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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to na) 

E(x) = -22 

n.= 9 
Xag =.2 

Maximum value in population Z286 (dpm/100 cm2)

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

,x = standard deviation 
Xavg = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n,)

Xavg =

Sx = (-(Xexv -xi)2)" 
(n - 1)1r2

-2
In, 9 

E(x -_)2= 120464 
SX z 123

G-45

Where

Xavg = 1in, tz(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Control Room, Ceiling 
1

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

6= Xavy + ti..Jdf [sx/(n.) 12 ]

Where
value compared to guideline value to determine 95% Confidence Level 
calculated mean for a survey unit 
95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849) 
standard deviation of measurements in a survey unit 
number of measurements within a survey unit used to determine Xavg and s,

Xavg = -2 
tl=,df = 1.860 *Note: for values of t.. df not on the table, the nearest greater value is used 

Sx = 123 
n,= 9 

1',, =74

Individual Completin Form: ___ 

Reviewed by:: _

Date: / / 

Date: 7 , , 
/

G-46

lJa = 

Xavg = 

tl-a.df = 

Sx = 

n. =



Direct Beta-Gamma Data Sheet 

Survey Type. 2 
Project rue Gr Tech Charactenzation Survey 
Survey Unit (Locaton) Second Floor- Control Room, Ceiling 
Date: 10/9/97 

Instrument 
Model: L.2220 Serial * 52823 
Probe: 44-9 Seialte. 11150

Notes: 
(1) Place total counts directly from meter. Acbtvty column will correct for background 
(2) Information for instrument and background taken directly trorn the MOA soreaost'eet 

Efficiency: 21 87% 
MOA: 2663

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dpm/lOO c (doniC0=ol (dpnViOOCm

2
) 

298 347 347 488 1556 2663 
299 255 255 -2317 1446 2663 
308 355 355 732 1565 2663 
329 299 299 -975 1500 2683 
330 354 354 701 1564 2683 
334 325 325 -183 1530 2663 
335 308 308 -701 1510 2663 
336 401 401 2134 1618 2683 
338 297 297 -1036 1497 2883

Individual Completing Foirnw 

Reviewed By- Dale:

G-47



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Second Floor. Control Room, Ceiling 
Date 1019197 
Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 2663 
Survey Type Direct Beta/Gamma 
Guideline Value 5000 (dpmlo00 cm2)

Input one of the following
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

Average Measurement Level

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

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

(i varies from I to n,) 
Z(x1) = -1157 

n. = 9 
Xav9 = -129 

Maximum value In population = 2134 (dpm/100 cm2)

Xavg = 1I/n. . (xi)

Standard Deviation

This sheet uses the following equation to determine the Standard 
Deviation. (NUREGICR-5849) 

s. = standard deviation 
Xavg = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xI = systematic and random measurements at point (i) 

(i varies from 1 to nj) 

Xavo a -129 
na - 9 

E( - x,)_2 = 13587888 
Sx= 1303 

G-48

Sx= !(xav -X )21/2 

(n.- 1)1'2

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Control Room, Ceiling
2

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

Pa = Xavg + tl.,.da [s./(n) 112]

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

Xavg = calculated mean for a survey unit 
tl-.d= 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 and sx, 

X&Vg = -129 
tl.adf = 1.860 'Note: for values of t.., o not on the table, the nearest greater value is used 

Sx 1 T1303 
n.= 9 

Ila =679

Individual Completing Fo : 

Reviewed by: Z4iý '•z

Date:/e2 C21C,;/7197 

Date:______

/1

G-49

7

1-21ý

I



Removable Alpha Data Sheet

Surwey Type 
Project Title: 

Survey Unit ;Locahton): 
Date

3 rNotesý 
Georgia Tech Charactenzation Survey 
Sontl Floor. Cotroi RoOm. Ceril 
1019/97

(1) Place total counts directly from meter Acvlo tyCOlumn wdi correct 'or nackground 
(2) Information for instrument and background taken directly from mhe MDA soreadslheet

Instrument 
Model: LB 5100 W Senal i 13795 
Probe: NIA Serial 4: N/A

Survey Activity MOA 

Point (dpm/100c cm' (dpm/IOG CM')

298 
299 
306 
329 
330 
334 
335 
336 
338

0 
0 
0 
0 
3 
0 
0 
0 
0

13 
13 
13 
13 
13 
13 
13 
13 
13

Individual Comoleting Form:

Oat: -

G-50

Efficiency: 28.35% 
MDA: 13



Removable Beta-Gamma Data Sheet

Survey Type 
Prolect Tutle.  

Survey Unit (Location): 
Date,

4 

Georgia Tech Characterization Survey 

Second Floor. Control Room. Cedmn 
10/9/97

Notes: 
( 1) Place total Counts directly from meter. Actiwty column will corect for background 
(2) Information for instrumeilt and background taken directly from the MOA soreacsheet

Instrument 
Model: LB 5100 W Serial * 13795 
Probe: N/A Senal Oi N/A

Survey Activity MDA 
Point (dpm/10cmi) (dpm/100cm)

298 
299 
306 
329 
330 
334 
335 
336 
338

1 
3 
1 

0 
3 
3 
7 
7 
0

17 
17 
17 
17 
17 
17 
17 
17 
17

I ,,dl Completingom--------f•-_• ...... Date: / 

Date:

G-51

Efficiency: 4345% 
MDA: 17

I



(

Second Floor- Windows of the Control Room Elevation View 
Not Drawn To Scale

Survey Location :.' Survey Locations 
Behind Figure03



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):

Georgia Tech Characterization Survey
Second Floor- Windows of the Control Room

MDA = 2.7 + 3.._t.29_R &g+ 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 betaigamma

SURVEY TYPE: 1 (direct alpha) 
METER: L2221 
SERIAL #: 50062 
PROBE #: AC-3 
SERIAL #: 408951 
GUIDELINE VALUE: 100 (dpm/100 cm 2)

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 cm2) =

5 
10/9/97 

7:30 
5 

7.70% 
59 

F 2891

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #: 13795 
PROBE #: N/A 
SERIAL #: N/A 
GUIDELINE VALUE: 20 (dpm/100 cm2)

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) =

10 
0.7 

10/9/97 
8:00 
0.07 

28.35% 
100

MDA (dpm/l00 cm
2
) 1 

Individual Completing Form:

Reviewed By: -tt'-''" ~r /

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2
)

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) =

331 
10/9197 

7:30 
331 

21.87% 
15

MDA (dpm/100 cm2) =

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

GUIDELINE VALUE: 100 (dpm/100 cm2
)

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) =

1 
10, 

18.3 
10/9/97 

8:00 
2 

43.45% 
100

MDA (dpm/100 cm
2) =

Date: 

Date: 49 d

G-53

--- j1

. At2r--



Direct Alpha Data Sheet 

Survey Type. 1 
Project Title Georgia Tech Characteoizaton Survey 
Survey Unit (Locationr) Second Floor. Windowm of the Control Room 
Date. 10/9(97

Instrument 
Model: L2221 
Probe: AC-3

Senal #lt 50062 
Serial OR. 408951

Notes: 
(1) Place total courts dirrecy from meter. Activity column wit correct for oacuground 
(2) Information for oltrument and background Laken ore"ty from the MDA Soreadshert

Efficiency: 7.70% 
MOA: 289

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

290 
291 
292 
293 
294 
295 
332

2 
3 

5 
5

2 
3 
5 

5 
S 
5

Uncertainty 
(95% Confidence 

Activity Level) MDA 
(dPrrVlO crr d~00 err?) (dpnV ttOrW crntl0-'

48 
-44 
22 
48 
0 
0 
0

114 
122 
143 
t05 
138 
138 
138

289 
289 
289 
289 
289 
289 
289

Individual Cumlerrrg Fornti 

Roeviewed ST.

Data . 9 
Datea: ~ 7o

G-54



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I Input one of the following

Second Floor. Windows of the Control Room 

1019197 

L2221 

50062 
AC-3 

408951 

289 

Direct Alpha 

100 (dpm/l00 cm2)

I 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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

.(x) = -176 

n,= 7 
XGvg -25 

Maximum value in population u 22 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

sx = standard deviation 
Xwg = 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 I to n.) 

XaW • -25 
In. = 7 

E (XRV _x4)2 0 10095 
Sx = 41 

G-55

Sx = (E(Xavg - Xi)2112 

(n.- 1)"/2

Where

Xavg = 1I/n,. (xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Windows of the Control Room 
1

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

P-a = Xavg + tl.=,df (sxI(n,)"12

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

Xvg = calculated mean for a survey unit 
tl., = 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 and sx 

Xavg = -25 
tl.,1,df = 1.943 -Note: for valves of ti.,. not on the table, the nearest greater value is used 

Sx =41 

n.= 7 
Il : 5

Individual Completing Form: 

Reviewed by:
Date: 

Dat -

G-56



Direct Beta-Gamma Data Sheet 

Survey Type: 2 
Project Title: Georia Tech Charactenzation Survey 
Survey Unit (Locatonh: Second Floor- Windows of the Control Room 
Date: 10,/97

Instrument 
Model: L2220 
Probe: 44-9

Sesial 0: 52823 
Serial#: i1iso

Notes: 
(1) Place total counts directly from meter ACtivrty column will corr"ect for background 
(2) Informaston for nsllrmenl and background taken directly from the MDA s;readoneed

Efficiency: 21.87% 
MDA: 2663

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Levs) MDA 
Point Counts Minute (dp.tmlOO cm' do...t.o (d 1 n

290 
291 
292 
293 
294 
295 
332

291 
360 
430 
295 
365 
318 
266

291 
360 
430 
295 
365 
318 
266

-1219 
884 
3018 
-1097 
1036 
-398 
-1981

1490 
1571 
1648 
1495 
1576 
1522 
1480

2663 
2663 
2663 
2683 
2863 
2663 
2663

Indivdual CmatzNFn:

G-57

Doal: e ii ?



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Second Floor. Windows of the Control Room 
10/9/97 

L2220 

52823 
44-9 

11150 

2663 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at I cm 

6 for exposure data at 1 meter

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n3) 

W= 245 

n.= 7 
Xavg : 35 

Maximum value in population = 3018 (dpmnt00 cm2)

Xavg = 1/n,. -z(xi)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREGICR-5849) 

s. = standard deviation 
Xavg = calculated mean for a survey unit 

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

(i vares from I to na) 

XxaV z 35 

n,: 7 
E (Xevg -"q, 17725048 

3Xss 1719 

G-58

Sx = (F,(Xa. _ xi)2-/2 

(n. - 1)1"2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Windows of the Control Room 
2

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

Where

g-= = Xavg + tl.,df [Sx/(ns)1̀ 2]

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

t1.. ,•= 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 Xav, and s, 

XXv= : 35 
tt-=,df 0 1.943 -Note: for values of ti.,.r not on the table, the nearest greater value is used sx : 1719 n= = I7 

. =17 
go 1297

Individual Completing Form: 

Reviewed by:

Date: 

Date:_________

G-59



Removable Alpha Data Sheet

53,rey Type 
Project Title 

Survey Unit (LocationI 
Date

3 Notes 
Georgia Tech Charactenzatton Survey 
Second FmOOs- wn-on of vr Control Room 
1019/97

11) Place total counts directly from .eler Activty column ,lil :or-ect 'or zacngro•,C 
f2) Information for ;nstrument and bactgrouno aaken directly from me MDA soreadsrvee.

Instrument 
Model: LB 5100 W Senal #: 13795 Efficiency: 28.35% 
Probe: N/A Senal x:B N-A MDA 13 

Survey Activity MOA 
Point (d~m/100 c ) loom/ba c)

290 
291 
292 
293 
294 
295 
332

0 
0 
0 
0 
0 
0 
0

13 
13 
13 
13 
13 
13 
13

Individual Completing Form: 

Reviewe 8,i__________________

Dale: 

Date:

G-60



Removable Beta-Gamma Data Sheet

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

4 Notes: 
Geog.ia Tece Characderization Survey 
S-o•d FlO-. Wmord-i of t•ri Cnr'e Roonm 
10/9/97

Instrument 
Model: LB5100W Serial#: 13795 
Probe: N/A Serral #: N/A

(1) Place total counts directly from meter. Activity column will correct for Cackground 
(2) informaton for instrument and oacground taken directly from the MOA spreadsheet 

Efficeency: 43.45% 
MDA: 17

Survey Activity MOA 

Point (donvito0 'm) (dpflOrt.10 n'

290 
291 
292 
293 
294 
295 
332

3 
5 
7 
3 
7 
0 
5

17 
17 
17 
17 
17 
17 
17

tndtMual Corn~letkrg Form:

Date, : -K. -t.,
'/

G-61



Second Floor- Outer Area of Control Room Top View 
Not Drawn To Scale

Q 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/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 Characterizatior 
SURVEY UNIT (Location): Second Floor- Outer Area of C 

SURVEY TYPE: 1 (direct alpha) 
METER: L2221 
SERIAL # 50062 
PROBE #: AC-3 
SERIAL #: 408951 
GUIDELINE VALUE: 100 (dpm/100 cm 2

)

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
2
) =

5 
10/9197 

7:30 
5 

7.70% 

59

n Survi 
ontrol

MDA = 2711T, R T 

e (a/i 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 

sy 4 for removable beta/gamma Room 

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL # 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2
)

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
2
) =

331 
10/9/97 

7:30 
331 

21.87% 

15 
26631!

SURVEY TYPE: 
METER: 
SERIAL# 
PROBE # 

SERIAL # 

GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 
20 (dpm/100 cm2)

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

GUIDELINE VALUE: 100 (dpm/100 cM2
)

"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
2
) =

1 
10 

0.7 

1019/97 
8:00 
0.07 

28.35% 

100

Individual Completing I

Reviewed By:

"Ts = Sample Time (min) = 
To = 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) 17 

Date: 5 
Date: / -

G-63

10 
18.3 

10/9/97 
8:00 

2 
43.45% 

100



Direct Alpha Data Sheet 

Survey Type I 
Project Title Georgia Tech, Charactenzation Survey 
Survey Unit (Location) Second Floor- Outer Area of Control Room 
Date: 0/9y97

Notes: 
(1) Place total counts directly from meter Actwrity column wit correct for background 
(2) [nfomnation for Instrument and background taken directly from the MDA soreaasneet

Instrument 
Model: L2221 Serialt. 50062 Effilency: 770% Probe: AC-3 Serial t. 408951 MDA: 289 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Leve) MOA 
Point Counts Minute IgrVO r~ IdpnVitO0 canWj Idpril 00 cant

340 
341 
342 
343 
344 
345 
348 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
384 
385 
368 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
395 
397 
398 
399 
400 
401

22 
286 
176 
-22 
220 
-66 
110 

-66 
-110 
-22 
-22 
-22 
-44 
-44 

-W8 
88 
-22 
-88 
132 
68 

0 
-22 
56 
-22 
110 
22 
22 
0 

-88 
-66 
88 
-44 
-44 
-22 
-22 
-44 
-22 
-22 
-44 
44 
-44 
-22 
-22 

-110 
-44 
0 

-22 
-22 

-110 
-22 
-88 

-44 ,.44 
-110 

-44 
-22 

-110 
-22 
-44 
-22 
-22

143 
207 
183 
129 
193 
114 
167 
114 

96 
129 
129 
129 
122 
122 
114 
I5S 
129 

t06 
173 
156 
156 
138 
129 
156 
129 
167 
143 
143 
136 

106 
114 
161 
122 
122 
129 
129 
122 
129 
129 
122 
149 
122 
129 
129 
96 
122 
136 
129 
129 

96 
129 
106 
122 
122 
98 
122 
129 
98 
129 
122 
129 
129

289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289

Individual Conwiefng Forns:A~ ý 

Revietwedl 1

Dat /2%o9' Date: /

0-.64



Calculation Sheet

SURVEY TYPE: I 
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)

Input one of the following 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 
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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

E() = -550 
n. = 62 

Xavo IS -9 
Maximum value in population = 286 (dpm/100 cm2)

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

Sx = standard deviation 
xav = 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 na) 

Xavg -9 
n. st 62 

-(Xav9 "x, : 360542 
Sx a 77 

G-65

Sx - (t(Xavg - xi)2)1/2 

(n, - 1)1/2

Average Measurement Level

Where

Xavg = tI/n. E(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Outer Area of Control Room 
1

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

.'L = +Xv9 + tl.,.df [s./(n.)1121

Where

4, = value compared to guideline value to determine 95% Confidence Level 
Xavg = calculated mean for a survey unit 

tl..df= 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 and s, 

XAvo = -9 
t1=,df = 1.671 'Note: for values of ti., not on the table, the nearest greater value is used 

Sx = 77 
n. = 62 

Pa = 7

Individual Completing Form: 

Reviewed by: __________

Date: 1c21/30191 

Date: ,X/,;

G-66



Direct Beta-Gamma Data Sheet 

Survey Type, 2 
Project Title: Georgia Techt Charactenrzaon Survey 
Survey Unit (Location): Second Floor- Outer Area of Control Room 
Date 10/9/97 

Instrument 
Model: 12220 Seial S: 52823 
Probe: 44-9 Senal*P 11150

Notes: 

(1) Place total counts directly from meter Activity column wil correct for backgrouno 
(2) Information for instrument and background taken directly from tre MDA spreaosneet 

Efficiency: 21.87% 
MOA: 2663

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity • Level) MDA 
Point Counts Minute (dponVICcM2 (dpm/10 cm) (dpml00 crnr)

340 377 
341 273 
342 525 
343 281 
344 383 
345 355 
346 395 
347 285 
348 361 
349 276 
350 307 
351 340 
352 427 
353 309 
354 341 
355 402 
356 356 
357 362 
358 348 
359 343 
360 371 
381 353 
362 232 
383 299 
364 308 
385 314 
366 298 
387 274 
368 395 
369 384 
370 214 
371 196 
372 379 
373 435 
374 357 
375 344 
376 321 
377 328 
378 474 
379 384 
380 444 
381 379 
382 285 
383 488 
384 350 
385 392 
386 410 
387 409 
388 225 
389 339 
390 377 
391 315 
392 286 
393 315 
394 273 
395 323 
395 408 
397 377 
396 208 
399 318 
400 328 
401 348

377 
273 
525 
281 
383 
355 
395 
285 
381 
278 
307 
340 
427 
309 
341 
402 
356 
382 
348 
343 
371 
353 
232 
299 
308 
314 
298 
274 
395 
384 
214 
195 
379 
435 
357 
344 
321 
328 
474 
384 
444 
379 
285 
468 
350 
392 
410 
409 
225 
339 
377 
315 
266 
315 
273 
323 
408 
377 
208 
318 
328 
348

1402 
-1768 
5914 
-1524 
1585 
732 
1951 

-1402 
914 

-1677 
-732 
274 

2926 
-671 
305 

2164 
762 
945 
518 
366 
1219 
671 

-3018 
.975 
-701 
-518 

-1006 
-1738 
1951 
1818 
-3867 
4115 
1483 
3170 
793 
396 
-305 
-91 

4359 
1616 
3445 
1463 

-1402 
4176 
579 
1859 
2408 
2378 
-3231 

244 
1402 
-488 
-1981 
-488 
-1768 
-244 
2347 
1402 
-3749 
-390 
-91 
518

1590 
1488 
1748 
1478 
1596 
1565 
1610 
1483 
1572 
1472 
1509 
1548 
1645 
1511 
1549 
1818 

1573 
1557 
1551 
1583 
1563 
1418 
1500 
1510 
1517 
1498 
1470 
1610 
1598 
1395 
1372 
1592 
1654 
1567 
1552 
1526 
1534 
1695 
1598 
1663 
1592 
1483 
1689 
1559 
1607 
1626 
1625 
1409 
1547 
1590 
1519 
1480 
1519 
1408 
1528 
1624 
1590 
1387 
1522 
1534 
1557

2663 
2663 

26e3 
2683 
2683 
2863 2683 
2663 
2663 
2663 
2663 

2663 
2683 
2663 
2663 
2663 
2663 
2663 
2863 286e3 
2663 

2663 
2663 
2663 
2663 2863 
2663 
2863 

2663 
2863 
2663 
2663 
2683 
2663 
2663 
2663 
2663 
2683 

2663 
2683 
2663 
2663 
2663 
2683 
2663 
2663 
2663 
2683 
2683 
2683 

2663 
2663 
2663 

2683 2663 
2663 
2683 
2663 
2663 
2663 
2683 

2W83 
2663 2663 
2863

Indrmdual Completing Foam:4 - ( 

Reviewe Bsr.  

G-67

Date: X:2130



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Second Floor- Outer Area of Control Room 
Date 10/9197 
Meter L2220 

Serial # 52823 
Probe 44-9 

Serial# 11150 

MDA 2663 
Survey Type Direct Beta/Gamma 
Guideline Value 5000 (dpmllO0 cm2)

Input one of the following 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

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 
r (X= 22587 

n.l 62 
Xavo = 364 

Maximum value In population = 5914 (dpm/l00 cm2)

Xavg 1I/n. r(xi)

Standard Deviation

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

Sx = standard deviation 
Xavg = calculated mean for a survey unit 
n, = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(I varies from i to nj) 

Xavo A 364 
n. = 62 

Z(XaV" _)2 a 241124175 
Sx = 1988 

G-68

Sx : (E(Xavg - xi)2)1/2 

(n, - 1)1-2

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Outer Area of Control Room 
2

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

4-= = Xavg + t,..,d, [s.I(n,)11 2]

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

Xvg = calculated mean for a survey unit 
tl-.df= 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 and s, 

Xavg = 364 
tl.,df= 1.671 *Note: for values of t1., a. not on the table, the nearest greater value is used 

Sx = 1988 

n. = 62 
40, = 786

Individual Completing Fom-,,, 

Reviewed by: _ _ _ _ _ _ _ _ _ _

If

Date:/42.• 0./ 

Date: //m ,
(

G-69



Removable Alpha Data Sheet

Survey 7,pe 
Project Title.  
Survey Unit Location): 
Date:

3 Notes: 
Georgia Tech Charactenzation Survey (I) Place total counts directly from meter Actiwty column will correct tor Cackground 
Secod Floor.OWt Area of CoMt• ARn (2) Information for instrument and background taken directly from the MDA spreadsheet 
1019197

Instrument 
Model: LB 5100 W Sepal X: 13795 Efficiency: 28.35% 
Probe. N/A Sepal W- N/A MDA: 13 

Survey Actiwty MDA 
Potnt (dpffnll0cmt) (dpm/100cn,) 

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 0 13 
353 0 13 
354 3 13 
355 0 13 
356 0 13 
357 0 13 
358 0 13 
359 0 13 
360 0 13 
361 0 13 
362 0 13 
363 0 13 
364 0 13 
365 0 13 
366 0 13 
367 0 13 
368 0 13 
369 0 13 
370 0 13 
371 0 13 
372 0 13 
373 0 13 
"374 0 13 
375 0 13 
376 3 13 
377 0 13 
378 0 13 
379 0 13 
380 0 13 
381 3 13 
382 0 13 
383 0 13 
384 0 13 
385 0 13 
386 0 13 
387 0 13 
388 0 13 
389 0 13 
390 0 13 
391 3 13 
392 0 13 
393 0 13 
394 0 13 
395 3 13 
396 3 13 
397 0 13 
398 3 13 
399 0 13 
400 3 13 
401 0 13

Individual Coinpleiut Forrt:dk 6ý
Reviowed By:

G-70

Dale: 

Dale: 

,.,



Removable Beta-Gamma Data Sheet

Survey Tyce 
Project Title: 

Survey Unit i Location): 
Dale

4 Notes: 
Georgia Tecl Characterization Survey (1) Place total counts directly from meter Activity column waill correct tor oacxgrouna 
Samoa Finer Outer Area vi Conro Roon (2) Information for instrument and bacxgrouno taken directly from tre MODA soreadshieet 10(9197

Instrument 
Model: LB 5t100 W Serial #: 13795 Efficiency: 43.45% 
Probe: N/A Senal I N/A MIA: 17 

Survey Activty MDA 
Point (d1m/tOOcn) Idpm/OC0 

340 1 17 
341 1 17 
342 1 17 
343 3 17 
344 5 17 
345 3 17 
346 0 17 
347 1 17 
348 0 17 
349 0 17 
350 0 17 
351 1 17 
352 3 17 
353 I 17 
354 10 17 
355 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 t7 
366 10 17 
367 3 17 
368 1 17 
369 3 17 
370 1 17 
371 0 17 
372 0 17 
373 3 17 
374 5 17 
375 3 17 
376 1 17 
377 5 17 
378 0 17 
379 0 17 
380 10 17 
381 0 17 
382 10 17 
383 0 17 
384 3 17 
385 0 17 
386 I 17 
387 1 17 
388 0 17 
389 0 17 
390 0 17 
391 3 17 
392 1 17 
393 0 17 
394 0 17 
395 3 17 
396 3 17 
397 1 17 
398 0 17 
399 10 17 
400 0 17 
401 0 17

Individual Completing Form: 

Reviewed By.
Date: j 7

G-71
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Second Floor- Area West of Control Room

I 
n

C

Top View 
Not Drawn To Scale

Q 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 mrd/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 t.  
SERIAL #: 
GUIDELINE VALUE:

Georgia Tech Characterization Survey 
Second Floor- Area West of Control Room

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/10Ocm2)

MDA = 2.71/'" + 3.29(R . . lr 2 

e (a/1 00)

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: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE# 44-9 
SERIAL 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

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) =

5 
10/9/97 

7:30 
5 

7.70% 
59 

F 2891

"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
2 ) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm2)

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

GUIDELINE VALUE: 100 (dpm/100cm2)

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/1 00 cm
2

Individual Cor

1 
10 

0.7 
10/9/97 

8:00 
0.07 

28.35% 
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) =

13 MDA (d 

npleting Form: 

Reviewed By: //*',I
/

1 
10 

18.3 
10/9/97 

8:00 

2 
43.45% 

100

pm/10o cm
2

) =17 

Date: 

Date:

G-73

331 
1019/97 

7:30 
331 

21.87% 
15

i



Direct Alpha Data Sheet 

O.L.r.' e/ >,ye _____ 

aroec! 7xe Georgia Tecs Charactenzation Survey 
Siervev t nt ;Location), Second Floor. Area West of Control Room 
Date '0.9,97 

;nstrument 
Model L.2221 Seial 50062 
Probe: AC-3 Senal X: 408951

Notes 
(1) Place total counts directly trno meter Ac.i','j ZOiut i correct 0r da•ndr..ui'O 
ý2) Information for instrument and oacigrouno :axen lirectly from r.e \IDA screacsr'eer 

Efficiency. 7 70% 

MDA 289

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute ldonslOOctn) IdonslOC c') ldpftslOOc '2

289 
289 
289 
289 
289 
289 
289 
289 
289 
289

Date: / 

Date: k ?

<-'

402 1 
403 3 
404 4 
405 3 
406 6 
407 I 
489 2 
490 1 
491 7 
492 6

1 
3 
4 
3 
6 
6 
2 
1 
7 
6

-88 
-44 

-22 
-44 
22 
-88 
-66 
-88 

44 

22

106 
122 
129 
122 
143 
106 
114 
106 
149 
143

Individual Completing I

Reviewed By:

G-74



Calculation Sheet

SURVEY TYPE; 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 Input one of the following

Second Floor- Area West of Control Room 

1019/97 

L2221 

50062 

AC-3 
408951 

289 

Direct Alpha 

100 (dpmll00 cm2)

1 for direct alph'a 

2 for direct betaigamma 

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 
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 n.) 

-(xI)= -352 
ns. 10 

xavg -35 
Maximum value in population = 44 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 
Deviation. (NUREGlCR-5849) 

s. = standard deviation 
Xavg = calculated mean for a survey unit 

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

(i varies from 1 to n.) 

xavg : -35 
ns = 10 

1(Xavg . x1)
2 

= 22458 
S, = so

Sx - (2(Xav•g - Xi)2I 

(n. - 1)1.2

G-75

Average Measurement Level

Where

Xag = 1/n. -z(x,)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Area West of Control Room 
1

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

I= = Xavg + tl-.,df [sx/(ns) 112]

value compared to guideline value to determine 95% Confidence Level 
calculated mean for a survey unit 

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

standard deviation of measurements in a survey unit 

number of measurements within a survey unit used to determine Xavg and s,

Xavg = -35 
tl adf = 1.833 

Sx = 50 
n. = 10 

I-L" = -6 

Individual Completing Forr: 

Reviewed by:

*Note: for values of tl-4 . not on the table, the nearest greater value is used 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ Date: / 
_____________ Date:________is

G-76

Where

Xavg= 

tl.adf = 

Sx 

ns
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Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Second Floor- Area West of Control Room 
Date 1019/97 
Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 2663 
Survey Type Direct Beta/Gamma 
Guideline Value 5000 (dpm/100 cm2)

Input one of the following I for c:reCt alpha 

2 for direct oetagamnma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 CM 

6 for exposure data at 1 meter

Average Measurement Level

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) 

(= -9756 
ns= 10 

Xavg = -976 
Maximum value in population = 4237 (dpm/100 cm2)

Xag = 1/ns. 2'(xi)

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 
x4 = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

Xavg = -976 
In. = 10 

z(x* - x1)
2 

= 86666572 

3103 

G.-78

Sx - ("(Xavg - Xi)2 112 

(ns - 1 )"2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Second Floor- Area West of Control Room 
2

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

I., = Xavg + tl-,.df [s./(n5 )"21

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

Xavg = calculated mean for a survey unit 

tl,.df= 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, 

Xavg = -976 
t..adf = 1.833 *Note: for values of tl.a f not on the table, the nearest greater value is used 

Sx =3103 

ns= 10 

I• =823

Individual Completing Fo m: 

Reviewed by: Z O"- l*
I

Date: /;, o' 

Date: ((S ge~
I

G-79
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Removable Alpha Data Sheet

sriey T'De 
P
0

olect ThtIe 
Surney Unit.!Loca Ctn) 
Date

3 Notes 
Geor•ia Tech Characterization Survey 

Fe!-ono our- Area wVest Si Contini Room S0.997
S1 ) Place total counts directly irom meler Ac:t 0 ZOiiuon -ut :crec 'or zaco.;rc", 
,2) Information for ;nstrument and tackgrcupc :aKen Zireczly troin :te %IDA soreacsreet

instrument 
Model: L 5I100 W Senal : 13795 
Probe NIA Senal ft N:A

Survey Activity MDA 
Point (dpm/lOO c) Ictpml,100orn")

0 
0 
a 
0 
0 
3 
0 
0 
0 
0

13 
13 
13 
13 
13 
13 
13 
13 

13 
13

Individual Completing FForm 

Reviewed BY:

G-80

Efficiency. 28 35% 
MDA. 13

402 
403 
404 
405 
406 
407 
489 
490 
491 
492

Dale: 6134 

Date:



26 

o'E/ . ., 
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Second Floor- Area East of Control Room

pr

6

Elevation View 
Not Drawn To Scale

Survey Location :"" Survey Locations 
Behind Figure

03



MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

Notes: 
Enter all time in minutes 
Enter all dates as mld/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):

Georgia Tech Characterization Survey 
Second Floor- Area East of Cnntrnl RP, nm

MDA= 2.711T +3.29R r 0 rr_12 

e (a/1 00) 

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

I for direct alpha 
2 for direct beta/gamma 
3 for removable alpha 
4 for removable betal/amma

SURVEY TYPE: 
METER: 
SERIAL# 
PROBE #7 
SERIAL* 
GUIDELINE VALUE:

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/00 cm2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL t. 52823 
PROBE *# 44-9 
SERIAL # 11150 

GUIDELINE VALUE: 5000 (dpm/l00 cm2)

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 cm2) =

S 
10/9/97 

7:30 
5 

7.70% 
59

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
2) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/1r00cm2)

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

GUIDELINE VALUE: 100 (dpm/100 cm2 )

"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) =

1 
10 

0.7 
10/9197 

17:49 
0.07 

28.35% 
100

MDA (dpm/100 cm2)= 1 

Individual Completing Form:

Reviewed By:

"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
2
) =

Date: 

Date: /15~

G-83

331 
1019197 

7:30 
331 

21.87% 
15 

26631

1 

10 
18.3 

10/9/97 
17:49 

2 
43.45% 

100

T

Second FI r- Area East of Control Room



Direct Alpha Data Sheet 

Survey Type I 
Project Tie: Geornm Tech Charecteritauon Survey 
Survey Unit (Locaton): Second Floo. Area East of Contol Room 
Date: 10/9/97

InstrtuJetl 
Model: .2221 
Probe: AC-3

Senal 50062 
Seoral V. 408951

Notes: 
(1) Place total counts directy from meter Actrnty column roII correct for loaagrouna 
(2) Informaton for ostourment and background taken directly from the MOA spreadshooet 

Efficiency: 7 70% 
MDA: 289

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

408 
409 
410 
415 
417 
418 
419 
420 
421

B 
7 

4 
B 
0 
2 

0 
4 
2

B 
7 

4 

2 
0 

0 
4 
2

Uncertainty 
(95% Confidence 

Ac"inty Level) MDA 
(dpnVtO0 cm') (doVIOO cm)r (dpnVl 00 cm)

t

22 .44 

-22 
22 

.110 
-66 
-110 
-22 
-w8

143 
149 
129 
t43 
96 
114 
96 
129 
114

209 
289 
289 
280 
289 
289 
289 
289 
289

Indivdual Complelg Form x 

Reviewed / a Date: "/// t

G-84



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 
Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I Input one of the following

Second Floor. Area East of Control Room 

1019197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpmilOO cm2)

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

Average Measurement Level

Where

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

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

(I varies from 1 to n) 
(x,)= -308 

nes 9 
Xavg l -34 

Maximum value In population a 44 (dpm/100 cm2)

xav = 1In,. -(xi)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 
x., = calculated mean for a survey unit 

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

(i varies from I to n,) 

XavQ = .34 
hlea 9 

.(XI" _)4)2= 26244 
57 

G-85

S. = tZ(Xav, - Xi)2)1/2 

(n.t- 1)112

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Area East of Control Room 
1

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

l•== xavg t+.=,df [s./(n,)"21

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

xvg = calculated mean for a survey unit 
tl,, = 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 x,,, and s,

Xavg = -34 
t1l.,,dt 1.860 

Sx = 57 
ng= 9 

V1g 2

'Note: for values oft 14 ,v not on the table, the nearest greater value is used

Individual Completing Form: /•--' 

Reviewed by: _ _ _ _ _ __"_ _ _

Date

Date: / < 
7/7

G-86



Direct Beta-Gamma Data Sheet 

Survey Type: 2 
Project Tite: Geor a Teoo Characterization Survey 
Surey Unit (Location). Second Floor- Area East of Control Room 
Oate 10/9/97

instrument 
Model: L2220 
Probe: 44-9

Seral :: 52823 
Senal ! 11150

Notes: 

(1) Place total counts directly from Mileter Actity column wVIll correct for !3acXgrouno (2) Information for instrument and bacikground taken directly from tie MOA spreadsheet 

Efficiency: 21.87% 
MDA: 2663

Uncertainty 
Gross Gross (95% Confidanc 

Survey Total Counts Per Actiity Level) MDA 
Point Counts Minute (dpnVl00 cm?) (dn100 cff? lomlt

408 
409 
410 
415 
417 
418 
419 
420 
421

273 
119 
104 
119 
402 
317 
403 
320 
378

273 
119 
104 
119 
402 
317 
403 
320 
378

-1788 
-W62 
-6920 
-8482 
2164 
-427 
2195 
.335 
1372

1488 
1267 
1246 
1267 
1618 
1521 
1619 
1524 
1589

2863 

2683 
2663 

2863 

2663 
2663 
2883

Date:

G-87



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Second Floor. Area East of Control Room 
Date 1019197 
Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 2663 
Survey Type Direct Beta/Gamma 
Guideline Value 5000 (dpml100 cm2)

Input one of the following I for direct alpha 

2 for direct betalgamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at I meter

Average Measurement Level

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

Xav, = calculated mean for a survey unit 
n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(I varies from I to ns) 
E(X) = -16643 

n, a 9 
xang • -1849 

Maximum value In population = 2195 (dpm/100 cm2)

Standard Deviation

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

sx = standard deviation 
x,,g = calculated mean for a survey unit 

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

(i varies from I to nj) 

Xavo -1849 
n.a 9 

.(X -x)) - 115428366 
sX= 3798

S. = (r:(Xavg _ X,)2)112 

(n. - 1)"2

G-88

Where

xv = 1/n,. E(xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Area East of Control Room 
2

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

l.L = X.vg + tl..,df [s.l(n.)'`1

Where

IL, = value compared to guideline value to determine 95% Confidence Level 
xo = calculated mean for a survey unit 

tl.=.d = 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 Xvg and s, 

Xavg : -1849 
t1-=,df ' 1.860 *Note: for values of ti.. .d not on the table, the nearest greater value is used 

Sx =3798 
n.= 9 

506

Individual Completing Form: J4_ _ _ _ 

Reviewed by: W

Date: 

Date:__________

G-89



Removable Alpha Data Sheet

Survey 
T

ype, 
Project l ule 
Survey Unit jLocatbon).  
Dale

3 
GeOr ia Tech CharactenZallon Survey Notes 

Secorm Fioo. Area Cat Coofo. Room 
1019197

1) Place total counts directly !rom meter Actv~ty COlumn , thi corec A for sacogrourn 
(2) Information for nstrUMene and background taken directly from the MCA soreaosreet

Instrument 
Model: LB 5100W 

Senal N" 13795 Efficiency: 28.35% Probe NIA 
Senal 0: NA MOA. 13

Survey Activity MOA 
Point (dprroOO cm_ 2 • (dom/lO 92,

0 13 
0 13 
0 13 
3 13 
0 13 
0 13 
0 13 
3 13 
0 13

Individual Completing Form:
a.,te: / 3, ' 

Date: /1 '

G-90

408 

409 
410 

415 
417 

418 
419 
420 

421



Removable Beta-Gamma Data Shoot

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

4 Notes: 
Georgia Tech Cliaractenzatbon Survey 
Seond Flowi. Araa East of Control Room 

101/97

(1) Place total counts directly from meter. Actvlty column wnll correct for background 
(2) Infomiation for instrument and background taken directly from the MOA spreadsheet

Instrument 
Model: LB 5100 W Seral 0: 13795 
Probe: N/A Senal 0: WA

Survey Activity MDA 
Point (dpnVlOO.c.• . (dp..VlO r..•

10 
10 
0 

5 

1 
1 
0 
1

17 
17 
17 
17 
17 
17 
17 
17 
17

Individual Convplo~q Foin:.  

Review~ed By.

G-91

Efficiency: 43.45% 
MDA: 17

408 
409 
410 
415 
417 
418 
419 
420 
421



(

Second Floor- Area East of Reactor Top

(

Top View 
Not Drawn To Scale

Survey Location Survey Locations 
Behind Figure03



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 (ie., Ludlum 2929, etc.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
Second Floor. Area East of Reactor Top

MDA= 2 .7 1/T +.RdT r•R•' 2 

e (a/l00)

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

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 

100 (dpm/100 cm2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL 4P. 52823 
PROBE # 44-9 
SERIAL #. 11150 

GUIDELINE VALUE: 5000 (dpm/l00cm2)

"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 cm2) =

5 
10/9/97 

7:30 
5 

7.70% 
59 

F 2891

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #: 13795 
PROBE #: N/A 
SERIAL # N/A 
GUIDELINE VALUE: 20 (dpm/100 cm2)

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 cm2 )=

10 
0.7 

10/9/97 
8:00 
0.07 

28.35% 
100 

13--

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) =

331 
10/9/97 

7-30 

331 
21.87% 

15

MDA (dpm/100 cm
2
) =

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

GUIDELINE VALUE: 100 (dpm/100 cm2)

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

Background counts in Tb = 

Date background was taken = 

Time background was taken = 

Rb = Background rate (cpm) = 

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

MDA (dpm/1 00 cm
2
) =

1 
10 

18.3 
10/9/97 

8:00 
2 

43.45% 
100

Individual Completing Form:

Reviewed By: taj* lu

Date: /

G-93

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

Lý1-
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Calculation Sheet

SURVEY TYPE: I 
Survey Unit Second Floor. Area East of Reactor Top 
Date 1019/97 
Meter L2221 
Serial # 50062 
Probe AC-3 
Serial # 408951 
MDA 289 
Survey Type Direct Alpha 
Guideline Value 100 (dpmlO00 cm2)

Input one of the foliow",g I 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

Average Measurement Level

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

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

(i varies from 1 to na) 
(X•) =-220 

n.• 4 
Xavg -"55 

Maximum value In population -.44 (dpm/lO0 cm2)

Standard Deviation

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

.x = standard deviation 
xan = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 

x,• a -55 
In" 4 

-(XO. - , 484 
8X a 13

Sx : E(Xavg x,)2ý1,2 

(n.- 1)`2

G-95

Where

xa.v = 1I/n. -E(xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Area East of Reactor Top 
1

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

I= = XAvg + tl-.,df [sxI(n.) 1 ]21

Where
•i = value compared to guideline value to determine 95% Confidence Level 

Xavg = calculated mean for a survey unit 
tl1 .,df= 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 Xvg and s,

Individual (

xavg = -55 
ti=,d: 2.353 'Note: for values of t,.,f not on the table, the nearest greater value is used 

Sx = 13 
n.: .4 

Ila =-40 

Completing Form: Date:

Date:Reviewed by: _ _ _ _ _ __ _ _

G-96



Direct Beta-Gamma Data Sheet

Survey Type: 

Project Titde 
Survey Unit (Location): 

Date:

Instrument 
Model: L2220 
Probe: 44-9

2 
Georga Tech Characteizaton Survey 
Second Floor Area East of Reactor Too 1019/97

Serial S: 52823 
Senre#: 11150

Notes: 

(1) Place total counts directly from meter. Activity column will correct for oackground 
(2) Information for instrument and background taken directly from the MOA spreadsheet 

Effioency: 21.87% 

MDA: 2663

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MOA 
Point Counts Minute (dpam/ica?) (dp.WlOCaj (dpml'O0 M)

315 
140 
287 
124

315 
140 
287 
124

-5822 
-1341 
-6310

1519 
1297 
1486 
1274

2663 
2663 
2663 
2663

ln*v~du Com" Focq Pam 

Revewevd

G-97

411 
412 
413 
414

Date: 

Date:



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Second Floor- Area East of Reactor Top 
Date 1019/97 

Meter L2220 

Serial# 52823 

Probe 44-9 

Serial # 11150 

MDA 2663 
Survey Type Direct Beta/Gamma 

Guideline Value 5000 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct betalgamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at I meter

Average Measurement Level

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

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

(i varies from 1 to n,) 

.(,) = -13961 
n. a 4 

Xav = :-3490 
Maximum value In population = -488 (dpm/100 cm2)

Standard Deviation

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

Sx = standard deviation 
x=., calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xl = systematic and random measurements at point (i) 

(I varies from 1 to nj 

xav • -3490 
n.m 4 

.(x.. - x4), 27020829 
3' • 3001 

G-98

Sx = (r.(x. - x,)2)14 
(n. - 1)"12

Where

xavg = 1I/n,- E(xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Area East of Reactor Top 
2

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

l.a = Xavg + t1.,df [ss/(nj)112]

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

Xavg = calculated mean for a survey unit 
tl.,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 
n= number of measurements within a survey unit used to determine Xavg and sx, 

Xavg = -3490 

tl.-adf = 2.353 -Note: for values of tl... . not on the table, the nearest greater value is used 

Sx = 3001 
n.= 4 

tL. =41

Individual Completing For , , ---.  

Reviewed by: __________ __
/ /

Date: /9ý3L / 7' 

Date: ,.' /6 9'"

G-99



Removable Alpha Data Shoot

Survey Type: 

Project rte: 
Survey Unrt (Locaton): 
Oatew

3 
Georora Tech Ch rdtenzati Survey Notes: 

Se101" Flee.. urea eat at Reaper Toe 10/9,97

Instrument 
Model: LB 5100W SerialW 13795 
Probe: NA Serial 1 N7A

(1) Place total counts directly from meter. Acvrty column wilt corre" for background (2) Information for mstrument and bac•grmund taken directly from te MDA spreasheet 

Efficiency: 28.35% 
MDA: 13

Survey Actvty MDA 
Point (dkdTLo cl51

2
2 (dZnWl00e

411 

412 
413 
414

0 
0 
0 
0

13 
13 
13 
13

Rewewed
7 e

G-100



Removable Beta-Gamma Data Sheet

Survey Type: 
Project Tite: 
Survey Unit (Locabon): 
Date:

4 Notes: 
Georgia Tech Charactenzatjon Survey 
SeOrl Floe. Arta tEet of Resewtr Top 
10/9/97

(1) Place total counts directly from meter Activity column will correct for bactgroundi 
(2) Information for instrument and background taken directly from the MDA spreadsheet

Instrument 
Model: LB 5100 W Serial *. 13795 
Probe: N/A Serial t. TWA

Survey Activrty MDA 
Point (dyn¶/100 on') (dpm/ICO cm~j

411 
412 
413 
414

0 
0 
3 
14

17 
17 
17 
17

Indtvidua Completing Form:

G-IO1

Efficiency' 43.45% 
MOA: 17

Data:



(

Top View 
Not Drawn To ScaleSecond Floor- Catwalk

C•

Q Survey Location

(

Survey Locations 
"Behind Figure

•t



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 mld/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:

Georgia Tech Characterization Survey 
Second Floor- Catwalk

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100 cm2)

MDA = 2.711T, + 32 + /2 

e (a/100)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL # 52823 
PROBE * 44-9 
SERIAL M: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

Ts = Sample Time (min) = 
Tb = Background Time (mrin) = 
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 2) =

5 

10/9197 
7:30 

5 
7.70% 

59

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 cm
2
) =

SURVEY TYPE: 
METER: 
SERIAL *: 
PROBE M 
SERIAL t.  
GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 
20 (dpm/1 00cm 2)

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL 1k 13795 
PROBE * N/A 
SERIAL * N/A 

GUIDELINE VALUE: 100 (dpm/100 cm 2)

Ts = Sample Time (min) = 
TO = 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
) =

10 
0.7 

10/9/97 
18:28 

0.07 
28.35% 

100

Individual Completing Form: A

Reviewed By: - /
/

Ts = Sample Time (min) = 
Th = 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) =

1 
10 

18.3 
10/9/97 

18:28 
2 

43.45% 
100

MDA (dpm/100 cm2) =

Date: // :/ 9 

Date:, / 5

G-103

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

331 
10/9/97 

7:30 

331 
21.87% 

15

f



Direct Alpha Data Sheet 

Survey Type: 1 
Projecl Title: GeoJria Tent Ctharacternzaoon Sumey 
Survey Unit (Location): Second Floor- Catwalk 
Dale: 1019197

Notes: 

(1) Place total counts directly from meter Activity column Witt correct for ,,ckgrovnd 
(2) Infominabon for instrnment and baacgrouno taken directly fmm the MDA spreadsheet

Instrunment l 
Modal: L2221 Senalt: 50062 Elfficiency: 770% Probe: AC-3 Seinal 408951 Mot 289 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activy Level) MDA 
Point Count Minute (ovC .~ Iwd~ oj (pnlOcv

416 
422 
423 
424 
425 
420 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
"441 
442 
443 "444 "445 
446 "447 
448 
"449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
487 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
482 
484

2 
8 
7 
2 

0 
3 
7 
2 
2 

9 
3 

10 
8 
4 
15 
2 
5 
8 
3 
8 
6 
4 
4 
2 

3 
4 
10 
10 
3 
8 
2 
2 
2 
3 
3 
3 
10 
3 

0 

4 

3 
2 
0 
1 
1 

0 
4 
0 
6 

2 
8 
2 
a 
2 

3 
4 
5 

2 
0

.66 
66 
44 

466 
-110 
44 
44 
-66 
-66 
Be 

44 
110 
66 
-22 
220 
-66 
0 

66 
-44 
66 
22 
-22 
-22 
-66 
-44 
-22 
110 
110 
-44 
22 
-6 
-66 
-66 
-44 
-44 
-44 
110 
-44 

-110 
-22 
-22 
-44 
-6 
-110 
-88 
-88 

-110 
-22 

-110 
22 

-88 
46 
-66 

22 
-68 
-44 
-22 
0 

-46 
-Ito

114 
156 
149 
114 
96 
122 
149 
114 
114 
161 
122 
167 
155 
129 
193 
114 
136 
156 
122 
156 
143 
129 
129 
114 
122 
129 
167 
167 
122 
143 
114 
114 
114 
122 
122 
122 
167 
122 
96 
129 
129 
122 
114 
96 
106 
106 
96 
129 
96 
143 
106 
114 
156 
114 
143 
114 
122 
129 
136 
114 

96

289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
2809 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
280 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
289 
269 
289 
280 
289 
289 
289 
289

Ild""8 CoMPeterg Fomcr 

Remtwed Bly.;-

Date: 

Date:

G-104



Calculation Sheet

SURVEY TYPE: 
Survey Unit 
Date 

Meter 

Serial # 
Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

Second Floor- Catwalk 

10/9197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following 1 for direct alpha 

2 for direct betalgamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at I meter

Average Measurement Level

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

Xa,9 = calculated mean for a survey unit 
n, = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n3) 

-1254 
n. = 61 

Xavg = -21 
Maximum value in population = 220 (dpmr/100 cm2)

Xavg = I/n,. -E(xi)

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

s. = standard deviation 
xn = 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 nj) 

X *vg 2 -21 
n, = 61 

E.(x,vg "xi)," 288349 
Sx a 69 

G-105

Sx (E(Xavg - xi)2)11 

(n. - 1)1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Catwalk 
1

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

I= 2 Xavg + tl-,,df [sxl(n)"12]

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

Xavg = calculated mean for a survey unit 

tl1 .d.= 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 and s, 

Xavg = -21 
t1.a,df = 1.671 *Note: for values of ti.. * not on the table, the nearest greater value is used 

Sx = 69 
n. = 61 

Ia= -6

Individual Comple 

Reviewed by:

tting Form: Date: 

Date:

G-106



Direct Beta-Gamma Data Sheet 

Survey Type: 2 
Project TiUe. Georia Ta Characterization Survey 
Survey Unit (Location) Second Floor- Catwalk 
Date: 10/9/97 

Instlrment 
Model: 12220 Ses 0: 52823 
Probe: 44-9 Senalt :11150

Notes: 

(1) Place total counts directly from meter Activty column ivll correct for oacxgrouind 
(2) Information for instrJment and background taken directly from tie MCA spreavsneet 

Efficiency: 21 87% 
MDA: 2663

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Ac"ivtt Level) MDA 
Point Counts Minute 0d0__n. c Ptj (tn/10cnt (dm/lOG cm

2

418 97 
422 338 
423 464 
424 419 
425 423 
426 520 
427 543 
428 498 
429 434 
430 493 
431 473 
432 483 
433 465 
434 410 
435 521 
438 479 
437 382 
438 419 
439 493 
440 477 
441 180 
442 221 
443 143 
444 172 
445 148 
448 189 
447 93 
448 82 
449 100 
450 87 
451 111 
452 73 
453 118 
454 118 
455 92 
456 142 
457 99 
458 105 
459 81 
460 74 
481 93 
482 115 
483 112 
464 106 
465 94 
486 75 
467 83 
468 192 
4e9 158 
470 177 
471 240 
472 191 
473 190 
474 175 
475 213 
478 98 
477 170 
478 289 
479 144 
482 233 
484 164

97 
338 
464 
419 
423 
520 
543 
498 
434 
493 
473 
483 
465 
410 
521 
479 
382 
419 
493 
477 
180 
221 
143 
172 
148 
189 
93 
82 
100 
87 
111 
73 
118 
118 
92 
142 
99 
105 
81 
74 
93 
115 
112 
106 
94 
75 
83 
192 
185 
177 
240 
191 
190 
175 
213 
98 
170 
289 
144 
233 
184

-7133 
213 
4054 
2883 
2804 
5761 
6482 
5091 
3140 
4938 
4329 
4633 
4085 
2408 
5792 
4512 
1555 
2683 
4938 
4451 
-4603 
-3353 
-5731 
-4847 
-5578 
-4329 
-7255 
-7590 
-7042 
-7438 
-0708 
-7865 
-6493 
-6493 
-7285 
-5761 
-7072 
-8889 
-7621 
-7834 
-7256 
-584 
-8878 
-8859 

-7225 
-7804 
-7560 
-4237 
-5335 
-4894 
-2774 
-4268 
-4298 
-4755 
-3597 
-7103 
-4908 
-1280 
-5700 
-2987 
-5091

1236 
1545 
1685 
1836 
1841 
1743 
1766 
1720 
1653 
1715 
1894 
1705 
1688 
1626 
1744 
1700 
1595 
1836 
1715 
1698 
1351 
1404 
1301 
1340 
1308 
1362 
1230 
1214 
1240 
1222 
1256 
1201 
1288 
1266 
1229 
1299 
1239 
1248 
1213 
1202 
1230 
1262 
1258 
1249 
1232 
1204 
1216 
1366 
1319 
1347 
1428 
1365 
1384 
1344 
1394 
1237 
1337 
1485 
1302 
1419 
1329

2883 
2663 
2663 
2663 
2663 
2663 

2883 

2663 
2663 
2683 
2683 
2663 
2663 
2883 
2663 
2663 
2883 
2863 
2883 

2663 
2663 
2883 
2663 
2883 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 2883 
2663 
2663 
2883 
2663 
2863 
2663 
2663 
2883 
2863 
2663 

2883 2663 
2883 
2663 
2663 
2683 
2683 
2663 

2883 2663 
2853 
2883 
2663 

2863 
2853 

2W83 

2663 
2663 
2663 

2863 
2663

lndNWdufl Cople~ est &~C......... 4 / 
Reviewed By:/Ae

Dale: /e 3097.  
Date: 6K/2i

G-107



Calculation Sheet

SURVEY TYPE: 
Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 
Second Floor. Catwalk 
1019197 

L2220 

52823 
44-9 

11150 
2663 
Direct Beta/Gamma 

5000 (dpm/1 00 cm2)

Input one of the following I 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 t meter

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 I to nj) 
E(xj = -171376 

n.m 61 
XavQ 0 -2809 Maximum value in population = 6462 (dpm/lOO cm2)

This sheet uses the following equation to determine the Standard 
Deviation. (NUREGICR-5849) 

s. = standard deviation 
Xavg = calculated mean for a survey unit 

n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 

X'vg = -2809 
n, a 61 

r(X*v xj9) * 1404320451 
3X = 4838

G-108

Average Measurement Level

Where

Xavg = 1I/n,. -(xJ

Standard Deviation

Where

Sx = .. (E(Xavg - Xi)2)l/2 

(n. - 1)"'2



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Catwalk 
2

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

11a = Xavg + tl.,df [sx/(ns)1121

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

Xavg = calculated mean for a survey unit 
tl.,.d = 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 and s, 

Xvg = -2809 
t'..-,df = 1.671 -Note: for values of ti...d not on the table, the nearest greater value is used 

Sx 4F4838 
n.= 61 

P== -1774

Individual Completing Form: 

Reviewed by: L /

Date: 

Date: - .LIS

G-109

117-



Removable Alpha Data Sheet

Survey Type 
Project Title: 
Survey Unit iLocationt 
Date,

3 Notes: 
Georgia Tech Charactenzation Survey (1) Place total counts directly from meter Activty column will correct for bacsgrour'd 
Second Fom- Catwalk 12) Information for instrument and background taken directly from the MDA spreaosheet 
10/9197

Instrument 
Model: LB 5100 W Senal #t 13795 Efficiency 28.35% 
Probe: N/A Senal #: N/A MDA: 13 

Survey Activity MDA 
Point (dpmulOO (dpmIOO 2• 

2 

416 0 13 
422 0 13 
423 0 13 
424 0 13 
425 0 13 
426 0 13 
427 0 13 
428 0 13 
429 0 13 
430 0 13 
431 0 13 
432 7 13 
433 0 13 
434 0 13 
435 0 13 
436 0 13 
437 0 13 
438 0 13 
439 0 13 
440 0 13 
441 0 13 
442 0 13 
443 0 13 
444 0 13 
445 0 13 
446 0 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 0 13 
457 0 13 
458 0 13 
459 0 13 
460 0 13 
461 0 13 
462 0 13 
463 0 13 
464 0 13 
465 0 13 
466 0 13 
467 0 13 
468 0 13 
469 0 13 
470 0 13 
471 0 13 
472 0 13 
473 0 13 
474 0 13 
475 3 13 
476 0 13 
477 0 13 
478 0 13 
479 0 13 
482 0 13 
484 0 13

lndividual Complebing Pom 

Revew*ed By:

G-110

Dale: 2V 

Dale:



Removable Beta-Gamma Data Sheet

Survey Type. 4 Notes: 
Project Ttfe Georgia Tech Charactenzation Survey t1) Pface total wounts directly from meter Activity column will correct for background 

Survey Unit (Location): Secom F;aa. Caras.1 (2) Information for instrument and background taken directly from the MDA spreacsneet 
Date: 10/9197 

Instrument 
Model: LB 5100 W Seral * 13795 Efficiency: 43.45% 
Probe: N/A Senal . N/A MDA: 17 

Survey Activity MDA 

Point (dpmul0Ocnt) fdpr/100 ca9) 

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 0 17 

430 0 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 

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 
471 0 17 
472 0 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 

Individual Comtleting Porm: Dg1ats: 
Reviewd By:-~ -- Date: ' 2- X '3 

G-111



(.

Second Floor- Air-Conditioning Unit on Top of Control Room

(-

Top View 
Not Drawn To Scale

Survey Location Survey Locations 
"Behind Figure

0



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):

Georgia Tech Characterization Survey

MDA = 2.71/T. +29R 7 

e (a/l00)

Second Floor- Air-Conditioning Unit on Top of Control Room

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

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/1 00 cm 2

)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL # 52823 
PROBE#: 44-9 
SERIAL # 11150 

GUIDELINE VALUE: 5000 (dpmllO0 cm2)

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
2
) =

5 
1019/97 

7:30 
5 

7.70% 
59 

F 2891

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

Background counts in Tb = 
Date background was taken = 

Time background was taken 
Rb = Background rate (cpm) = 

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

MDA (dpm/100 cm
2
) =

SURVEY TYPE: 
METER: 
SERIAL #: 
PROBE * 
SERIAL t.  
GUIDELINE VALUE:

3 (removable alpha) 
LB 5100 W 

13795 
NIA 
N/A 

20 (dpm/1 00cm2 )

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

GUIDELINE VALUE: 100 (dpm/100cm2
)

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 (dpmrl00 cm2
) =

1 
10 

0.7 
109/917 

7:20 
0.07 

28.35% 
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) =

1 

18.3 
1019/97 

7:20 
2 

43.45% 
100

MOA (dpm/100 cm
2
) =

Individual Completing Form:

Reviewed By: -- 4
Date: ,' l, 9l
Date:

G-113

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/aamma
4 for removable beta/oamma

331 
10/9/97 

7:30 
331 

21.87% 
15



Direct Alpha Data Sheet

-.. e ______Notes 
-,:cect - tie Georora 7ech Charactenzaoon Surey i 1 P~ace total counrs directly from "eoer Ac::v, y c-011rr -- :t corect 'or OaCklrovi' 
SL eY jri, -L*cat:on • Second P'oor- Ar-Concitroninci Unit on Top of Control Room .2) i•formation for instrument and backorouno auen merty '-cm in VOA ,zrnaosreer 
Dae '0 9,97 

,nstrument 
Model. L2221 Senal FP 50062 Efficiency: 7 70% 
P'obe: AC-3 Senal 4: 408951 MDA 289 

NT= None Taken 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute ( zpn6610c) (dprr/IOtcrr2) 4505100 2) 

493 3 3 -44 122 289 
494 4 4 -22 129 289 
495 7 7 44 149 289 
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 
501 4 4 -22 129 289 
502 4 4 -22 129 289 
503 3 3 -44 122 289 
504 2 2 -66 114 289 
505 7 7 44 149 289 
506 34 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 
511 10 10 110 167 289 
512 5 5 0 136 289 
513 9 9 88 161 289 
514 3 3 -44 122 289 
515 5 5 0 136 289 
516 5 5 0 136 289 
517 6 6 22 143 289 
518 4 4 -22 129 289 
519 5 5 0 136 289 
520 3 3 -44 122 289 
521 0 0 -110 96 289 
522 0 0 -110 96 289 
523 3 3 -44 122 289 
524 11 11 132 173 289 
525 5 5 0 m38 289 
526 4 4 -22 129 289 
527 8 8 66 156 289 
528 1 1 -88 106 289 
529 7 7 44 149 289 
530 9 9 88 161 289 
531 6 6 22 143 289 
532 5 5 0 136 289 
533 3 3 -44 122 289 
534 5 5 0 136 289 
535 6 6 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 
1135 NT 

individual Compiebeng Form: V Date: 

Reviw*ed By: OF________________________ Date: 

G-114



Calculation Sheet

SURVEY TYPE 
Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I
Inpu . ,one of, L.e-0owing 

Second Floor. Air-Conditioning Unit on Top of Control Room 

1019/97 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpml100 cm2)

1 for direct alpha 

2 for direct betalgamma 

3 for removable alpha 

4 for removable betalgamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 
S(x)= 418 

n.l 47 
Xavg 9 

Maximum value In population = 638 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 
Xa• = calculated mean for a survey unit 

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

(i varies from 1 to n,) 

Xavg 9 
n.= 47 

(Xavg "x)2 = 689855 
S, :122

Sx - E(Xavg - xi)2)112 

(n. - 1)"2

G-115

Where

Where

InniJ! nnA ,*iF 7ha €^11^ ......

XavQ = 1I/n. - z(xi)



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Air-Conditioning Unit on Top of Control Room
1

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

N = Xavg + tl-..df [sx/(n.) 112]

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

Xavg = calculated mean for a survey unit 
tl.s.df = 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 and s, 

Xavg 9 
tldf = 1.684 *Note: for values of ti., not on the table, the nearest greater value is used 

Sx = 122 
ns = 47 

I' = T39

Individual Completing Form: 

Reviewed by: •Z •

Date: 2•/.e-_2?" 

Date: //.'s•

G-116

1



Direct Beta-Gamma Data Sheet 

o- , ,c 2 Notes 3
-0jec: -, tie Georgia Tecn Characlenzation Survey i Ii 

0
Iace total courts Cr6ect! from "'eter Actvity •ciinrn •il ocr-ec: 'cr Suriey ýnt -Locationi Second Fioor- Air-Conditioning Unit on Tho oControt Room *21 infornaton for instrument ano oacKgrouno taken :,rectty 'rC' ýe 'DA :;ceacsre,! Date 10,j97

instrument 
Model L2220 Senal it 52823 
Probe: 44.9 Senal#: 11150 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute dpnVi0 ) lOO c m) (dpnilOOc

2
)

493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
908 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
1135

217 
168 
144 
135 
126 
143 
127 
206 
156 
152 
168 
138 
158 
140 
167 
108 
117 
231 
229 
152 
132 
117 
212 
190 
155 
217 
169 
135 
206 
182 
192 
289 
138 
162 
193 
161 
175 
126 
188 
208 
263 
116 
284 
154 
167 
201 
117 
NT

217 
168 
144 
135 
126 
143 
127 
206 
156 
152 
168 
138 
158 
140 
167 
108 
117 
231 
229 
152 
132 
117 

212 
190 
155 
217 
169 
135 
206 
182 
192 
289 
138 
162 
193 
161 
15 
126 
188 
208 
263 
116 
284 
154 
167 
201 
117

-3475 
-4969 
-5700 
-5975 
-249 
-5731 
4219 
-3810 
-5335 
-5456 
-4969 
-5883 
-5274 
-5822 
4999 
-6798 
4523 
-3046 
-3109 
-5456 
-6066 
4523 
-3627 
-4298 
-5365 
-3475 
-4938 
-5975 
-3810 
4542 
4237 
-1280 
-5883 
-5152 
-4207 
-5182 
4755 
4249 
4359 
-3749 
-2073 
-554 
-1433 
-5396 
-4999 
-3963 
4523

1399 
1335 
1302 
1290 
1277 
1301 
1279 
1385 
1319 
1313 
1335 
1294 
1321 
1297 
1333 
1252 
1265 
1416 
1414 
1313 
1286 
1265 
1392 
1364 
1317 
1399 
1336 
1290 
1385 
1353 
1366 
1488 
1294 
1327 
1368 
1325 
1344 
1277 
1361 
1387 
1456 
1263 
1482 
1316 
1333 
1378 
1265

Efficiency 21 87% 
MDA 2663 

NT= None Taken

2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663 
2663

leffividual Comppteteg~o: APoe z 

Revie~wed By:

oate1 -3/9 
Date:44 Af

G-117



Calculation Sheet

SURVEY TYPE: 2 
Input One of the following Survey Unit Second Floor. Air-Conditioning Unit on Top of Control Room 

Date 1019197 
Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 2663 
Survey Type Direct Beta/Gamma 
Guideline Value 5000 (dpmll00 cm2)

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

xan = calculated mean for a survey unit 
n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 
-(xj) = -229413 

n,= 47 
Xavg -4881 

Maximum value In population = -1280 (dpm/100 cm2)

1 for direct alpha 

2 for direct betafgamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at I cm 

6 for exposure data at 1 meter

Xav9 = 1/Ins •.(xi)

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

s. = standard deviation 
xfv = calculated mean for a survey unit 

n= o number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from I to n,) 

Xvg I -4881 
n, = 47 

1:(x-g - xl), - 80709214 
sX = 1325

Sx= (E(Xav - X,)2) 1 

(n, - 1)"r2

G-118

Average Measurement Level

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Air-Conditioning Unit on Top of Control Room
2

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

I.La = Xavg + t1-.,df [sxl(ns) 1121

Where
value compared to guideline value to determine 95% Confidence Level 
calculated mean for a survey unit 
95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849) 
standard deviation of measurements in a survey unit 
number of measurements within a survey unit used to determine Xavg and s,

xavg = -4881 
t1.,df = 1.684 'Note: for values of ti..= . not on the table, the nearest greater value is used 

Sx 1325 

n. =47 

P= -4556

Individual Completing Form: ___ 

Reviewed by: ______________________

Date: /-/ i 7 

Date:

G-119

Xavg = 

t-,df = 

Sx 

n=



Removable Alpha Data Sheet

Surey Type 
P','ect 

T
:tle 

Siriey Unit lLzcationl 
Date

3 ,Notes 
Georgia Tecn Charactenzation Survev y1 Place folal ,ourts directly Irom reter Activity coiurni sii correc, 'cr ,aCKg•,cLrc 
3-. =o--r. .r--Co.t o ..• c,, Ci y,, 2, information for instrument and DacKgroun :aver cireotly from .rce DIDA szreacsneet 
10,9,97

instrument 
Model LB 5100W Serial #: 13795 Efficiency 28 35% 
PrOe: NIA Serial * NiA MDA. 13 

Survey Activity MDA 
Point 0dpmilOO c dpm/1003 

493 0 13 
494 0 13 
495 0 13 
496 0 13 
497 0 13 
498 0 13 
499 0 13 
500 3 13 
501 0 13 
502 0 13 
503 0 13 
504 0 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 
513 0 13 
514 0 13 
515 0 13 
516 0 13 
517 3 13 
518 0 13 
519 0 13 
520 0 13 
521 0 13 
522 0 13 
523 0 13 
524 0 13 
525 0 13 
526 0 13 
527 0 13 
528 0 13 
529 0 13 
530 0 13 
531 0 13 
532 3 13 
533 3 13 
534 0 13 
535 0 13 
536 0 13 
537 0 13 
538 0 13 
539 0 13 
1135 0 13

lndiedual Completing 

Reviewed By.

G-120

Date 
Date:



Removable Beta-Gamma Data Sheet

Suivev Troe 
P,'jec: Tlile 
Survey Unti !Locationv 
Date

4 Notes 
Georgia Tech Characteenzation Survey (1) Place tvotal courts Zirectly from 'eter A•c•ry ::ir'- -, :or-ec: r 
5-om FlwCO .r -r-Cowrooonil3 , ('o Cotrrol Room t2) inrormation for nslrumen, anc Zackgrouno :aven '-rec:!v frorm :re %.CA soreacsreet 
!019i97

Instrument 
Model L8 5100 W Senat e- 13795 Efficiency 43.45% 
Probe NIA Seriai#: N/A MDA 17 

Survey Activity MDA 
Point ldpm/100m

2  
(dpm/100cm

2 

493 3 17 
494 1 17 
495 0 17 
496 1 17 
497 10 17 
498 5 17 
499 0 17 
500 0 17 
501 7 17 
502 0 17 
503 10 17 
504 0 17 
505 5 17 
506 7 17 
507 0 17 
508 1 17 
509 0 17 
510 1 17 
511 5 17 
512 1 17 
513 5 17 
514 5 17 
515 0 17 
516 3 17 
517 0 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 
530 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 
1135 0 17

Individual Completing Form: 

Reviewed By: .&A
f

Dae:/ 

Date:41t

G-121

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 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 2 Sample Time (min) = 
Tb = Background Time (min) = 
Background counts in Tb = 
Date background was taken = 
Time background was taken = 
Rb = Background rate (cpm) = 
0 = Probe Efficiency = 
a = Probe Area (cm) = 

MDA (dpm/100 oCM 2) =

_Georgia Tech Charctenzation Sur

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 
20 (dpm/loO cm2)

I 
10 

0.7 
10115/97 

8:00 
0.07 

28.35% 
100

Individual Completing Form: k lt 

Reviewed By: 

Irlivdua Cm latngFE

MDA = 2.71iT. + 3.29(R& _ ! R )I'_j11 

0 (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 vex 4 for removable bet• amma, 

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

GUIDELINE VALUE: 100 (dpm/100 cm 2)

TS = Sample Time (min) = 

Tb z Background Time (min) 

Background counts in Tb = 
Date background was taken = 
Time background was taken = 
Rb a Background rate (cpm) = 
a = Probe Efficiency a a = Probe Area (cm) =

MDA (dpm/1O0 cm 2) L 1 

Date: 72 

Date:

1 
__10 18-3 
10/15/97 

8:00 
2 

43.45% 

S 100

G-123
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Second Floor- Northeast Wall of Containment

Panel
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C

Elevation View 
Not Drawn Tro Scale

Not Drawn To Scale
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vent

0

Survey Location Survey Locations 
"Behind Figure

Viewing Window 4093
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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.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey
Second Floor- Northeast Wall of ContninmAnt

MDA = 2.71/Tr,_+3.29(Rj._ R'/Ts 1 

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/qamma

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

I (direct alpha) 
L2221 
50062 
AC-3 

408951 

100 (dpm/100 cm 2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE #: 44-9 
SERIAL #: 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm 2
)

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 cm2) =

5 
10/9/97 

7:30 
5 

7.70% 
59

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL M: 13795 
PROBE #: N/A 
SERIAL M: N/A 
GUIDELINE VALUE: 20 (dpm/100 cm2)

"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 cm2) =

Individual Completing Form:

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
2
) =

331 
10/9/97 

7:30 
331 

21.87% 
15 

26631

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

GUIDELINE VALUE: 100 (dpm/100 cm2)

1 
10 

0.7 
10/9/97 

19:34 
0.07 

28.35% 
100

Ts = Sample Time (mi) = 
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) =

1 
10 

18.3 
10/9/97 

19:34 
2 

43.45% 
100

MDA (dpm/100 cm
2) =

Reviewed By:
I

Date: I • 6 
Date: /5

(

G-127

Y

Second Floor- Northeast Wall of Containment



Direct Alpha Data Sheet 

S.rey ",De _I Notes "•ctect ' tie Geor.;ra Tech Charactenzation Suriey 
3urvey ,unit (LoCalhoni Second Floor. Northeast Wall of Contarnment 
Date 09,97

Instrrment 
Model: L2221 
Probe. AC-3

Senal# 50062 
Senal t: 408951

, Iiace total counts drectly from meter Ac:'* ro olumn .sz ccrrec: 'or :acsr:-,rc 
t2) norration for ;.strrfent an0 Oackgrounc Zaken 3,recvý rrom tre VDA scrraosreet

Efficiency. 7 !0% 
MDAý 289

Uncertainty 
Gross Gross (95% Confidence 

Survey rotal Counts Per Activny Level) MDA 
Point Counts Minute IdomlOG c .) (dont.lOO m) ldpvlOO cm

2

480 
481 
483 
485 
486 
487 
488

3 
3 
3 
3 

2 
4 
2

3 
3 
3 
3 
2 
4 
2

-44 

-44 
.44 

-44 
-66 
-22 

-66

122 
122 
122 
122 
114 
129 
114

289 
289 
289 
289 
289 
289 
289

Date: Dewa

/I

<-V

G-128

Individual Completing Form: d z, " 

Reviewed ey:



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I

Second Floor- Northeast Wall of Containment 

1019/97 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following 1 for direct alDna 

2 for direct beta/gamma 

3 for removaoie alpha 

4 for 'emovaole oeta/gamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

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) = -330 

n.= 7 
xg = -47 

Maximum value in population = -22 (dpm/100 cm2)

Xavg = 1Ins. z(xi)

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 
xi= systematic and random measurements at point (i) 

(i varies from 1 to ns) 

xug z; -47 
in, = 7 

E (x~va ". )2 =1383 
G1= 15 

G-129

Sx = (E(Xavg " x )2 

(ns - 1)1V2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Northeast Wall of Containment 
1

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

l.a = Xavg + t1.-,df [s.l(n.)1/2]

Where
l.= = 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) 

s, = standard deviation of measurements in a survey unit 
n, = number of measurements within a survey unit used to determine Xavg and s, 

Xavg = -47 
tl-=,dr - 1.943 'Note: for values of ti.a., not on the table, the nearest greater value is used 

Sx = 15 

ns= 7 

l.a =-36

Individual Completing Form: /- ý 

Reviewed by: _ _ __ _ _ _ _

Date: P

Date: /./f l "-

G-130
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Reactor Block Survey Data Summary

(

2 Ranae of Activity (domIlOO cm)
Range of Actvit I .... I

Survey Location No. of Alpha MDA Beta-Gamma MDA Alpha MDA Beta-Gamma MDA 

Survey Points 

Horizontal Beam Ports 41 None Taken - None Taken 0 to 3429' 13 1 to 10614 17 

Miscellaneous Eqpmt-Reactor Top 30 -44 to 26 116 -.8169 to 28410 2628 0 to 70 13 0 to 461 17 

Storage Holes on Reactor Top 15 -47 to 28 123 -5417 to116766 1805 0 to 46 13 0 to 456 17 

Vertical Beam Ports 43 None Taken - None Taken j - 0 to 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.

I•emovaolenr%,rtm~
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First Floor- Horizontal Beam Ports
HI H2

Elevation View 
Not Drawn To Scale

H5
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HI0 H 11-South
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1Beam:1513, 1518-1520

Survey Locations are Shown Within the Beam
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H11-North H12 H14



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):

Georgia Tech Characterization Survey
First Floor - Horizontal Beam Ports

MDA = 2.71/Tf b/Tb +R, TS)% 

e (a/100)

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm 2)

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

GUIDELINE VALUE: 100 (dpm/100 cm 2)

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 cm2) =

Individual Completing Form: 

Reviewed By:

1 
10 

0.7 
10/23/97 

17:18 
0.07 

28.35% 
100 

-- 131

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
2
) =

f
A A.YW )AA/

Date: 

Date:

H-3

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

1 
10 

18.3 
10/23/97 

17:18 
2 

43.45% 
100



Removable Alpha Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Location): 
Date:

3 Notes: 
Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for background 
First Floor - Horizontal Beam Ports (2) Information for instrument and background taken directly from the MDA spreadsheet 
10/23197

Instrument 
Model: L 85100 W Serial #& 13795 Efficiency 28.35% 
Probe: N/A Serial k N/A MDA: 13 

Survey Activity MDA 
Poin.t (dpomIO cri) (dpm/l0m 

1300 84 13 
1301 42 13 
1302 359 13 
1303 32 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 0 13 
1317 0 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 0 13 
1510 0 13 
1511 3 13 
1512 0 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

Individual Completing Form: 

Reviewed By. L
Date: ) /9 /9 
Dale:

11-4



Removable Beta-Gamma Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Location): 
Date:

4 Notes: 
Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column mitt correct for background 
First Floor - Horizontal Beam Ports (2) Information for instrument and background taken directly from the MOA spreadsheet 
10123197

Instrument 
Model: LB 5100 W Serial M: 13795 Efficiency: 43.45% 
Probe: N/A Senal M. N/A MDA: 17 

Survey Activity MDA 
Point (dpm/lOOcm

2
) (dpe/100cm

2 

1300 2631 17 
1301 534 17 
1302 9777 17 
1303 428 17 
1304 705 17 
1305 1664 17 
1306 1 17 
1307 3 17 
1308 599 17 
1309 1927 17 
1310 486 17 
1311 53 17 
1312 109 17 
1313 106 17 
1314 456 17 
1315 304 17 
1316 37 17 
1317 5 17 
1498 63 17 
1499 435 17 
1500 935 17 
1501 19 17 
1502 132 17 
1503 74 17 
1504 10614 17 
1505 168 17 
1506 10 17 
1507 26 17 
1508 205 17 
1509 3 17 
1510 26 17 
1511 26 17 
1512 115 17 
1513 35 17 
1514 1890 17 
1515 2033 17 
1516 3429 17 
1517 592 17 
1518 23 17 
1519 35 17 
1520 74 17

tndivdiual Completing Form: 

Reviewed By:

H-5

Date: 11R =q 

Date: 11 f



Horizontal Ports

Exposure of Horizontal Beam Ports (taken at one-foot depth intervals)

H I Smears

Beam Rear

1304 
1305 
1306 
1307

Note: The gamma reading at the rear face of the port, before the shutter was moved, was 2.2 mR/hr.

H2

Beam Front 
Beam Middle 
Beam Rear

Smears 
1312 
1313 
1314 
1315 
1316 

1317

T-206 
T-207

Note: A graphite block found past the shutter had an exposure rate of 368 mRlhr. After removal, the 

graphite cylinder had an exposure rate of 20 mRPhr. A second graphite block was also found. It had an 

exposure rate of 768 mR/hr. This second graphite block could not be removed.

H5

Beam

Smears 
1498 
1499 
1500 
1501 

T-318

Note: A graphite block was found past the shutter had an exposure rate of 354mR/hr.  

Smears Distance(ft) Exposure (mR/hr) 

1502 On Beam 0.1 6 1400.0 
1503 1 0.9 7 1500.0 

1504 2 5.6 8 1500.0 

Beam 1505 3 6.0 9 1500.0 
4 15.6 10 1400.0 

T-326 5 848.7

H-6

Distance(ft) Exposure (mR/hr) 
Cover 0.2 5 666.2 

1 7.0 6 1500.0 
2 7.5 7 1300.0 
3 17.1 8 4000.0 
4 75.1 9 6200.0

Distance(ft) Exposure (mR/hr) 

Cover 5 304.6 
1 0.2 
2 0.3 
3 3.6 
4 38.2

Distance(ft) Exposure (mR/hr) 

On Beam 0.0 6 62.1 
1 0.1 
2 0.1 
3 0.5 
4 27.3 
5 80.0

H8



Horizontal Ports

Smears 
1506 
1507 
1508 
1509

T-327 

Note: The distance from outer edge of hole to shutter is 20 inches.

Hi1 
South End

Beam

HlI 
North End

Beam

H12

Beam

H14

Front of Beam 
Middle of Beam 
Crack on Beam 
Rear of Beam

Smears 
1514 
1515 
1516 
1517 

T-329 

Smears 

1308 
1309 
1310 
1311 

T-204 
T-205 

Smears 
1300 
1301 
1302 
1303 

T-202 
T-203 

Smears 
1510 
1511 
1512 
1521 
1513 
1518 
1519 
1520

Distance(ft) Exposure (mR/hr) 

On Beam 9.5 5 485.0 

Cover 0.1 6 734.6 

1 6.1 7 2100.0 
2 8.9 8 3900.0 
3 15.9 9 4500.0 
4 41.0 

Distance(ft) Exposure (mR/hr) 

On Beam 0.1 5 610.9 
1 5.5 6 2700.0 

2 8.6 7 5400.0 
3 21.0 8 5600.0 
4 137.1 9 6100.0 

Distance(ft) Exposure (mR/hr) 

Beam 12.5 5 19.5 
Cover 1.4 6 152.0 

1 7.3 7 650.0 
2 10.0 8 1600.0 
3 12.7 9 6200.0 
4 20.0 10 9500.0 

Distance(ft) Exposure (mR/hr) 

On Beam 0.6 6 186.8 
1 0.8 
2 4.3 
3 19.6 
4 20.6 
5 74.1

H]-7

HIO

Beam

Distance(ft) Exposure (mR/hr) 

On Beam 0.1 5 11.2 
1 0.1 
2 0.1 
3 0.4 Graphite block was found 
4 1.0 in shutter
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Second Floor- Miscellaneous Equipment on Reactor Top

00

Top View 
Not Drawn To Scale

Survey Location Survey Locations 
"Behind Figure

0



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 mld/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):

Georgia Tech Characterization Survey 
Second Floor- Miscellaneous Equipment on Reacto

MDA = 2.71/Ts + 3.29(Rb/Tb + Rb/Ts)1/? 
e (a/i00) 

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

*r Top
SURVEY TYPE: 1 (direct alpha) 
METER: L2220 
SERIAL A 50061 
PROBE * 43-65 
SERIAL #: 63291 
GUIDELINE VALUE: 100 (dpm/100 cm2)

"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 cm2) =

5 
10/22/97 

7:30 

5 
18.00% 

63

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 52823 
PROBE k. 44-9 
SERIAL * 11150 

GUIDELINE VALUE: 5000 (dpm/100 cm2)

Ts = Sample rime (min) = 
Tb = Background Time (min) = 
Background counts in Tb = 
Date background was taken = 
lime background was taken = 
Rb = Background rate (cpm) = 
e = Probe Efficiency = 
a = Probe Area (cm) =

322 
10/22/97 

7:30 
322 

21.87% 

15

MDA (dpm/100 cm2) =

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpmnl00 cm2)

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL # 13795 
PROBE #: N/A 
SERIAL #7 N/A 

GUIDELINE VALUE: 100 (dpm/100 cm2)

Ts = Sample Time (min) = 
Tb = Background lime (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/1 00 cm2) =

Individual Completing Form:

Reviewed BY:

1 
10 

0.7 
10/22/97 

15:20 
0.07 

28.35% 
100 

13---

"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 cm2) =

IWAI

I

Date.: I /14 

Date: 1 c
I

H]-9

I 

10 
18.3 

10/22/97 
15:20 

2 
43.45% 

100

-. . .- . Id , f . .

•r Top
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Calculation Sheet

SURVEY TYPE: 1 input one of the following 
Survey Unit Second Floor- Miscellaneous Equipment on Reactor Top 
Date 10/20197 
Meter L2220 
Serial # 50061 
Probe 43-65 
Serial # 63291 
MDA 116 
Survey Type Direct Alpha 
Guideline Value 100 (dpm/100 cm2)

I 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

Average Measurement Level

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) = -948 
ns z 30 

xavg -32 
Maximum value In population = 26 (dpm/lO0 cm2)

xavg 1/ns - E(xi)

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 vanes from 1 to ns) 

xavg a -32 
na, 30 

-y'Y'c z 'xAe E 9350 
sx = 18

Sx = (E(xavg - xi)2)1/2 
(ns - 1)1/2

H-l1

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Miscellaneous Equipment on Reactor Top

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849)

I= = Xavg + ti.x,df [sx/(n,)`12I

Where
I.a Evalue compared to guideline value to determine 95% Confidence Level 

xavg = calculated mean for a survey unit 
tl-",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 = -32 
tl-",df = 1.699 'Note: for values of tl-a ,df not on the table, the nearest greater value is used 

sx= 18 
ns= 30 

Ipa .•-26

Individual Completing Form: , -_ 

Reviewed by: ___.._._ _._ _ .-- _.

Date: i '/ 

Date:

H-12

1



Direct Beta-Gamma Data Sheet 

3rey 7,ee 2 
Pc,!ect r tie GeorQia Tech Charactenzation Suroey 
Survey Unit 'Location, Secono Floor- Misceilaneous Euoioment an Reactor TOo 
Date 10,20,97 

'nstrument 
Model L2220 Senal #: 52823 
Probe 44-9 Senate -11150

Notes 
(1) Place total counts tirectly 'rom -oeter Ac,.,,ty Column 1i :Orect for :acuorouno 
.2) Informnation for unsirament and facogrounC tanen irecti-v fr'm :he .ntDA sorenCsreet 

Efficiency 21 87% 
MOA 2628

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Actiniy Level) MDA 
Point Counts Minute tdpt0oc2l (dpmlt00cm2 (pdvl10ct2

1270 150 
1271 678 
1272 200 
1273 401 
1274 108 
1275 755 
1276 450 
1277 440 
1278 1254 
1279 598 
1280 200 
1281 96 
1282 78 
1283 106 
1284 78 
1285 76 
1286 74 
1287 t20 
1288 540 
1289 721 
1290 754 
1291 118 
1292 510 
1293 54 
1294 524 
1295 620 
1296 687 
1297 410 
1298 320 
1299 297

150 
678 
2O0 
401 

108 
755 

450 
440 

1254 
598 
200 

06 
78 
106 
78 
76 
74 
120 
540 
721 
754 
118 
510 
54 
524 
620 
687 
410 

320 
297

-5243 
10852 
-3719 

2408 
-6523 
13199 
3902 
3597 
28410 
8413 
-3719 

-6889 
-7438 
-6584 
-7438 
-7499 

-7560 
-6158 
6645 
12163 
13169 
-6219 
5731 
-8169 
6158 
9084 

11126 
2683 

.61 
-762

1298 
1889 
1365 
1607 
1239 
1961 
1660 
1649 
2372 
1812 
1365 
1222 
1195 
1236 
1195 
1192 
1189 
1256 
1754 
1930 
1960 
1253 
1723 
1159 
1738 
1834 
1898 
1616 
1514 
1486

2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628 
2628

ltntwidual Completing Porn 

ReVWwod BY:

o.,w J,l,. j /9 0 
Date:

H-13



Calculation Sheet

SURVEY TYPE: 2 Input one of the foltowng 

Survey Unit Second Floor. Miscellaneous Equipment on Reactor Top 

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)

1 for direct alptia 

2 for direct oeta/gamma 

3 for removable alpha 

4 for removabre oetaigamma 

5 for exposure data at I cm 

6 for exposure data at 1 meter

Average Measurement Level

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 I to ns) 
E(xl) = 53559 

ns = 30 
xavg = 1785 

Maximum value in population = 28410 (dpm/100 cm2)

xavg 1/ns * E(xi)

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 

Ey'Y'e Z xaie S 2314475689 
sx : 8934

Sx = (E(xavg - xi)2)1/2 

(ns - 1)1/2

H-14

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Miscellaneous Equipment on Reactor Top 

2

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849) II& = Xavg + t,.•.df [s./(n,) 112]

Where
pa¢ value compared to guideline value to determine 95% Confidence Level 

xavg = calculated mean for a survey unit 
tl-",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= 1785 
tl-",df= 1.699 

sx= 8934 
ns 30 

I•,j - 4556

*Note: for values of tl-a .df not on the table, the nearest greater value is used

Individual Completing Form: // et• I 

Reviewed by:

Date: •,L9 

Date:_______,q

H-15



Removable Alpha Data Sheet

Survey Type 
Project Title: 

Survey Unit (Location): 

Date:

3 Notes: 
Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Activity column will correct for background 
Second Foor- Miscellaneous Equipment on Reactor To (2) Information for instrument and background taken directly from tIle MOA spreadsneet 
10/22/97

Instrument 
Model: LB 5100 W Serial S: 13795 Efficency: 28.35% 
Probe: NIA Serial 0: NIA MDA: 13 

Survey Activity MOA 
Point (dpn/lO0 cm2) (dpnViO0 cm2)

17 
32 
24 
0 
0 
0 
0 
3 
0 
0 
0 
3 
3 
0 
0 
0 
3 
0 
3 
0 
0 
0 
0 
3 
3 

70 
0 
0 
3 
7

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

Individual Completintg Form: O ~ 1/ ats:.LZz ~.  
Reviwwed ST. -oat&: 

H-16

1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
128S 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1298 
1297 
1298 
1299



Removable Beta-Gamma Data Sheet

S.,rey Tyoe 
P'o!ect T'ile 
Survey Unit tLocation, 
Date

4 Notes 
Georga Tech Charactenzatlon Survey , i Place total :ounts .irectly 'rnm meler Activity :.v'- ,, ii Zcrrec: "or 4acq~rcurc 
Second Floor- Miscellaneous Equipment on Reactor To 121 Informnaton for istrument and oacegrounc ýanen oirec:,y 'rom :he MCA soreaosneet 
10/22:97

Instrumenl 
Model LB 5100W Senal X- 13795 Eiciency: 43.4S% 
Probe NIA Senal i: NIA MOA 17 

Survey Activity MDA 
Point (dpml0O cm2) (dpmlOOcm2) 

1270 143 17 
1271 208 17 
1272 228 17 
1273 5 17 
1274 14 17 
1275 26 17 
1276 7 17 
1277 5 17 
1278 5 17 
1279 5 17 
1280 1 17 
1281 5 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 
1290 14 17 
1291 21 17 
1292 40 17 
1293 19 17 
1294 14 17 
1295 461 17 
1296 3 17 
1297 12 17 
1298 12 17

Indludual Completng Form: O 

Reviee By.

/ /

H-17

Date: 

Date:



Exposure Measurement Data Sheet 

Survey Type: 5 Notes: 
Project Title. Georgia Tech• Charactenzation Survey (1) Place exposure directly into appropnate column from meter.  
Survey Unit (Location) Second Fleer. M feewlaeeoes E eepmemt we Reactor Top (2) Survey Type "5" is for 1 cm 
Date: 10r22/97 (3) Survey Type "6" is for I m 

(4) Enter date survey was performed

Instrument 
Model: Bicron microRem 
Background: 9.4 (in microR/nr)

Serial #: B218L 
Guideline value: 2BKG (in microRftr)

Exposure Rate 
Survey (microR/hour) 
Point Icm lm

1271 
1274 
1276 
1277 
1278 
1279 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1299

n/a 45 
ri/ 40 
rVa 25 
nI/ 15 
n/a 35 
N/a 100 
n/a 100 
n/a 35 
rye 90 
n/a 30 
n/a 20 
n/a 50 
n/a 180 
n/a 50 
f/a 70 
n/a 110

Individual Completing Form: 

Reviewed B3y:' 1Ae(A471(Y/C4 

H1-18

Data:



C

Second Floor- Storage Holes on Reactor Top "Top View 
Not Drawn To Scale

Q Survey Location
Survey Locations 
Behind Figure

(



Storage Holes

Reactor Storage Area (5) 

Smears . Tritium Smears 

SA 1 1480 T-313 

1481 
1482 

SA 2 1483 T-314 No Surrounding Walls 
1484 
1485 

SA 3 1492 T-317 1.2 mR/hr in right corner 
1493 3.4 mR/hr in left corner 
1497 

SA 4 1486 T-315 
1487 
1488 

SA 5 1489 1 T-316 
1490 
1491 

Note: Dr. Ice reported a spill in Storage 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/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):

Georgia Tech Characterization Survey 
Second Floor- Storage Holes on Reactor Top

MDA = 2.71/T+ 3.29(R +R frl5 ) 2 

e (a/100)

SURVEY TYPE: 1 (direct alpha) 
METER: L2220 
SERIAL #: 48409 
PROBE #: 43-65 
SERIAL #: 62385 
GUIDELINE VALUE: 100 (dpm/100 cm2 )

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 cm2) =

5' 
10/23/97 

7:30 
5 

18.00% 
59 

F 1231

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

GUIDELINE VALUE: 20 (dpm/100 cm
2
)

Ts = Samale 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
2
) = 

Individual Completing Form:

1 
10 

0.7 
10723197 

17:18 
0.07 

28.35% 

100

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL U: 68537 
PROBE *: 44-9 
SERIAL #: 66762 

GUIDELINE VALUE: 5000 (dpm/100 cm2 )

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
2
) =

1 

320 
10/23/97 

7:30 
320 

31.75% 
15 

18051

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

GUIDELINE VALUE: 100 (dpm/100 cm
2
)

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 cm2) =

Aý-
Reviewed By: 1/ / t

I

1 
10 

18.3 
10/23/97 

17:18 
2 

43.45% 
100 

171

Date: 

Date:

H-21

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

- P, - - F

11



Direct Alpha Data Sheet 

S3¢,e, -,Ze 
ý,ý-!ect -- ae. Gecrý,;a 7ecfi Charactenzation Survey 
Survey Jnld tLocauonp Second F;oor. Storage Holes on Reactor Top 
Dale 10.2197 

,nstrument 
Model L2220 Senal 4: 48409 
Probe 43-65 Senal W 62385

Noles 

ill Place total counts directly rom meter Ac!lv,- con,u iil correc: 'or zacv'z."o.  
2) :nformation fot .nstnumenl ano Oackgrouno taken c'rectly from the V-A screacsreet 

Efficiency 18 0C% 
MDA: '23

Uncertalnty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MCA 
Point Counts Minute (dpnV100 c 'I (dyvl0. Cm. ) 1_.0.

1480 0 
1481 2 
1482 0 
1483 0 
1484 0 
1485 0 
1486 0 
1487 4 
1488 0 
1489 0 
1490 4 
1491 0 
1492 2 
1493 8 
1497 2

0 
2 

0 
0 
0 
0 

4 
a 
0 
4 
0 
2 
8 
2

-47 

-28 
-47 
-47 
-47 
-47 
-47 
-9 
-47 
-47 
.9 
-47 
-28 
28 
-28

41 
49 
41 
41 
41 
41 
41 

55 
41 
41 

55 
41 
49 

67 
49

123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123

Individual Completng Forem:.

H-22



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I Input one of the following

Second Floor. Storage Holes on Reactor Top 

10/23/97 

L2220 

48409 

43-65 

62385 

123 

Direct Alpha 

100 (dpm/100 cm2)

1 for direct alopa 

2 for direct betawgamma 

3 for removable alpha 

4 for removable oelalgamma 

5 for exposure data at 1 cm 

6 for exposure data at 1 meter

Average Measurement Level

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

Xav9g = 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) 
z = -497 

n= = 15 

Xavg -"33 
Maximum value in population = 28 (dpml100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = 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 n.) 

X&vg -33 
nls :15 

E (Xav" _ =)2 6712 
S= 22 

H-23

Sx - ((Xavg - X,)211/2 

(ns - 1 )112

Where

Xavg = 1I/ns. z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Storage Holes on Reactor Top 

1

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

PIl = Xavg + tl-.,df [s./(n9 )112]

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

Xavg = calculated mean for a survey unit 
t. 5,.df= 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, 

Xavg - -33 
tl.-a,,, = 1.761 *Note: for values of t,.. d, not on the table, the nearest greater value is used 

Sx = 22 

n -2315 
p.,, =-23

Individual Completing Fom: 

Reviewed by: ZL 4 1Y ld 4117
/

Date: /c •{:,/ 7 
Date: 121

H-24



Direct Beta-Gamma Data Sheet 

'oinedt T,::e Seorgia Toc Charactenzation Survey 
S..'ey ýrit ý LzCation. Second FRoor. SIoraQe Holes on Reactor Top 
Dale 0.2397 

rsnslient 

Mode? L2220 Senalte 68537 
P-obe: 4.4-9 Senal # 66762

Notes .  
I1i P~ace oral counts :,rettly "'om c :eter l.¢:c•omr :zrec: Ct Zai , 
.2) Infornaton $or nslrnent anC 2ackgrounc aKer. orectl, 'rom n-e MO'IA soreajCsneef 

Eficiency 31 75% 
MDA: 1805

NT= None Taken 

Uncertainty 
Gross Gross 95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dpftsOG 2) ldpnnI.0 e) idonst80c• 

1480 '46 148 -3654 888 1805
1481 NT 
1482 984 984 
1483 180 180 
1484 152 152 
1485 304 304 
1486 323 323 
1487 378 378 
1488 74 74 
1489 122 122 
1490 66 66 
1491 62 62 
1492 3254 3254 
1493 3409 3409 
1497 5881 5881

13942 
-2940 
-3528 
-336 
63 

1218 
-5165 
-4157 

-5333 
-5417 
61606 
64861 
116766

1486 1805 
920 1805 
894 1805 
1028 1805 
1044 1805 
1087 1805 
817 1805 
865 1805 
809 1805 
804 1805 

2460 1805 
2513 1805 
3241 1805

Individu Completing Form: 

Reviewe By: __ Date:

H-25



Calculation Sheet

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)

Input one of the fotlowng I 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 data at 1 meter

Average Measurement Level

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 n.) 

E(xi) = 227926 
n.sE 14 

Xavg = 16280 
Maximum value in population = 116766 (dpm/lO0 cm2)

Xag = 1I/n. z(xi)

Standard Deviation

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 n,) 

xn = 16280 
n.* 14 

z N(Xavg ") = 18523017258 
Ss : 37747 

H1-26

Sx = tE(Xavg - xi)2)112 

(ns - 1)1V2

Where

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Second Floor- Storage Holes on Reactor Top 
2

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

Pa -= Xavg + tl..,df [sx/(ns)112]

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

Xavg = calculated mean for a survey unit 
tl_.df = 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 and s, 

Xavg 16280 
ti..,df = 1.771 'Note: for values of t, .f not on the table, the nearest greater value is used 

S, = 37747 
n. =14 

4= = 34146

Individual Completing 

Reviewed by:

iZ:7iz Date: 1,2z,-zi/27 

Date: 11-11601Yf

H-27
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Removable Alpha Data Sheet

Survey Type.  
Project Tiue.  

Survey Unit (Location): 

Date:

3 Notes: 
Georgia Tern Charactenzation Survey (1) Place total counts directly from meter Activity column .11 correct for oackground 
Seuond Floor- Storage Hoes on ROoaor Too (2) Information for instrument and background taken directly from the MDA soreadstheet 
10/23/97

Instrument 
Model: LB 5100 W Serial #. 13795 Efficiency: 28.35% 
Probe: N/A Seral S: N/A MOA: 13 

Survey Ac"ivity MOA 
Point Idnmt•_1._O.. (dp!on cmJ

1480 0 
1481 3 
1482 0 
1483 48 
1484 0 
1485 0 
1486 0 
1487 0 
1488 3 
1489 0 
1490 0 
1491 0 
1492 3 
1493 0 
1497 0

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

lndivklual Comtpltetig Form: ~ ii..  
RevtW&W By:

H-28
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Removable Beta-Gamma Data Sheet

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

4 
Georgia Tech Charactenzation Survey 
Second Floor- Storage Holes on Reactor Top
10123/97

Notes:

Instrument 
Model: LB 5100W Senal N: 13795 
Probe: NIA Senal 0: N/A

(1) Place total counts directly from meter. Activity column mill correct for bacxground 
(2) Information for instrument and background taken directly from tire MOA spreaosheet 

Efficiency: 43 45% 
MOA: 17

Survey Actvity MDA 
Point (dpr/100 ctn j (d OCM2,C

1480 

1481 
1482 
1483 
1484 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1497

33 
14 
28 
456 

1 
5 
1 
5 
14 

0 
5 

7 
72 
1i 
3

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

Individual Completing Fn: n- 

Reviewed By:

Date: /w 

Date:

H-29
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Second Floor- Vertical Beam Ports

8 
1237-1239 

1243-1245 

0 
1456-1458

S 
1246-1248 

1267-1269

8 
1249-1251 

1462-1464

a 

1252-1254 

1459-1461 1

1255-1257

450-1452

4 
1471-1473

( .

Elevation View 
Not Drawn To Scale
Not Drawn To Scale

1258-1260 

1465-1467

1261-1263

0 
1453- 1455

0 
1273-1275

0 
1264-1266

1240-1242 1409-1411 1412-1414

0.00 
1477-1479 1474-1476 1494-1496

8 
1468-1470

Survey Locations are Shown Below the Beam Port

(1'

1425-1428



(i (

Second Floor- Vertical Beam Ports

v8

Top View 
Not Drawn To Scale

e-4

0 @000 0 
) 0000 0 EB W29v-3 ÷ @000 0

(

IA

CV43
V4D6



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):

Georgia Tech Characterization Survey
Second Floor - Vertical Beam Ports

MDA = 2.71Ti+ 3.2 g(R/Tb + RbfTsr 

e (a/1 00)

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

3 (removable alpha) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100 cm
2
)

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

GUIDELINE VALUE: 100 (dpm/100 cm 2)

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 cm2) =

1 
10 

0.7 
10/22/97 

15:16 
0.07 

28.35% 
100 

13- -

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) =

1 
10 

18.3 
10/22/97 

15:16 
2 

43.45% 
100

MDA (dpm/100 cm
2
) =

Individual Completing Form: 

Reviewed By:

Date: /2 (31.( 
Date: //

H-32

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



Removable Alpha Data Sheet

Survey Type 

Project Title: 

Survey Unit (Location): 
Date

3 Notes: 
Georgia Tech Charactenzation Survey (1) Pace total counts directly from meter. Activity column wilt correct for background 
Second Floor - Vertical Beam Ports (2) Information for instrument and background taken directly from the MDA spreadsheet 10/22/97

Instrument 
Model: LB 5100 W Serial #: 13795 Efficiency: 28.35% 
Probe: N/A Senial P. N/A MDA: 13 

Survey Activity MDA 
Point (dpm.10 3cm) (dpr/tOOcm') 

1237 0 13 
1238 0 13 
1239 0 13 
1240 17 13 
1241 3 13 
1242 10 13 
1243 0 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 0 13 
1265 0 13 
1266 10 13 
1267 0 13 
1268 17 13 
1269 3 13 
1273 0 13 
1274 0 13 
1275 0 13 

1409 17 13 
1410 3 13 
1411 3 13 
1412 17 13 
1413 0 13 
1414 7 13 
1425 0 13 
1426 0 13 
1427 0 13 
1428 0 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 
1494 0 13 
1495 0 13 
1496 0 13 

Individual Completing Form: 

Reviewed By:

if

Data: 3 q7 
Date: - 7 IL ,e

/F

H-33



Removable Beta-Gamma Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Location): 
Date:

4 Notes: 
Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column wilt correct for background 
Second Floor - Vertical Beam Ports (2) Information for instrument and background taken directly from the MDA spreaosheet 10/22197

Instrument 
Model: LB 5100 W Serial #: 13795 Efficiency: 43.45% 
Probe: N/A Senal - N/A MDA: 17 

Survey Activity MDA 
Poin.t (dam/l_ cm) d•_ pm/100 

2 

1237 3 17 
1238 1 17 
1239 0 17 
1240 95 17 
1241 56 17 
1242 90 17 
1243 109 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 555 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 
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 
1465 30 17 
1466 14 17 
1467 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 

tndividual Completing Form: 

Reviewed By: _________________ _____

Date:/ 

Dale: 7 / '

H-34



Vertical Ports

Exposure of Vertical Beam Ports (taken at one-foot depth intervals)

VP 10 

VP21 

VP 22 

VP 23

H-35

Smears 
1237 
1238 
1239 

Smears 
1243 
1244 
1245 

Smears 
1246 
1247 
1248 

Smears 
1249 
1250 
1251

Distance(ft) Exposure (mR/hr) 
Cover 0.3 6 23.5 

1 1.4 7 51.1 
2 2.5 8 461.5 
3 3.7 Bottom of 
4 5.1 Lower Shield 1200.0 
5 7.8 

Distance(ft) Exposure (mR/hr) 
Cover <0.1 6 14.0 

1 1.1 7 43.0 
2 1.5 8 700.0 
3 7.9 9 3400.0 
4 15.4 Bottom of 
5 14.5 Lower Shield 114 

Distance(ft) Exposure (mR/hr) 
Cover 0.1 6 9.5 

1 0.9 7 40.9 
2 1.5 8 1100.0 
3 2.2 9 3800.0 
4 3.5 10 3300.0 
5 4.8 Bottom of 

Lower Shield 227.0 

Distance(ft) Exposure (mR/hr) 
Cover <0.1 6 8.8 

1 0.5 7 73.3 
2 1.5 8 660.0 
3 2.0 9 4700.0 
4 4.1 10 3700.0 
5 9.8 Bottom of 

Lower Shield 343.0 

Distance(ft) Exposure (mR/hr) 
Cover 0.1 7 68.7 

1 0.5 8 173.0 
2 0.8 9 236.0 
3 1.6 10 3300.0 
4 3.1 11 2300.0 
5 4.5 12 3000.0 
6 13.1 Bottom of 

Lower Shield 550.0

VP 24 Smears 
1252 
1253 
1254

T-240



Vertical Ports

VP 25

H-36

Smears 
1255 
1256 
1257

T-241

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 2.9 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 42.7 
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

VP 27 Smears 
1258 
1259 
1260

T-242

VP 28 Smears 
1261 
1262 
1263

T-243

VP 33 Smears 
1456 
1457 
1458 

T-253 

Smears 
1267 
1268 
1269

VP 34

T-245



Vertical Ports

VP 36

H-37

VP 35 Smears 
1462 
1463 
1464

T-255

Smears 
1459 
1460 
1461

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 0.4 Bottom of 
5 1.1 Lower Shield 205.0

T-254

VP 37 Smears 
1450 
1451 
1452

T-249

VP 38 Smears 
1471 
1472 
1473

T-248

VP 39 Smears 
1465 
1466 
1467

T-256

VP 40 Smears 
1453 
1454 
1455

T-252



Vertical Ports

VP 41

H-38

Smears 
1273 
1274 
1275

"T-247

Distance(ft) Exposure (mR/hr) 

Cover 6 0.3 
1 0.0 7 6.7 

2 0.0 8 41.2 
3 0.1 9 147.0 
4 0.1 Bottom of 

5 0.1 Lower Shield 120.0 

Distance(ft) Exposure (mR/hr) 

Cover 6 0.2 
1 0.0 7 0.8 
2 0.0 8 9.6 
3 0.0 9 7.5 
4 0.0 10 107.5 

5 0.0 Bottom of 

Lower Shield 50.0 

Distance(ft) Exposure (mR/hr) 

Cover 2.5 7 15.1 
1 2.3 8 70.2 

2 3.1 9 227.6 
3 5.5 10 333.1 
4 6.0 Bottom of 

5 7.8 Lower Shield 534.0 

6 8.9 

Distance(ft) Exposure (mR/hr) 

Cover 6 10.9 
1 0.0 7 24.3 

2 0.0 8 89.1 
3 0.1 
4 0.3 Bottom of 
5 0.2 Lower Shield 140.0 

Distance(ft) Exposure (mR/hr) 

Cover 6 7.5 
1 0.1 7 6.0 

2 0.1 8 95.4 
3 0.0 
4 0.2 Bottom of 
5 0.5 Lower Shield 35.0

VP 42 Smears 
1264 
1265 
1266

T-244

VP 43 Smears 
1240 
1241 
1242

VP 44 Smears 
1409 
1410 
1411

"T-250

VP 45 Smears 
1412 
1413 
1414

T-251



Vertical Ports

VP 46 Smears 
1425 
1426 
1427 
1428

T-246

VP 47 
Dry Storage Ports

Smears 

1477 
1478 
1479

T-260

VP 48 
Dry Storage Ports

VP 49 
Dry Storage Ports

VP 50 
Dry Storage Ports

Smears 

1474 
1475 
1476 

T-259 

Smears

1494 
1495 
1496 

T-258

Smears

1468 
1469 
1470 

T-257

Distance(ft) Exposure (mR/hr) 

Cover 6 1.4 

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

H-39



( ( 
Suspect Waste Tank- Exposure (uR/hir)

Not Drawn To Scale

I10
109

119

125

110

Elevation View 
Not Drawn To Scale

118Ir 
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C

III

r 
Low-Level Waste Tanks- Exposure (uR/hir)

Not Drawn To Scale

95

98 

100

100

119

III

103
125 119

Elevation View 
Not Drawn To Scale

98

90 

100
0-4 

14



( ( 
ECCS Tank- Exposure (uR/hr)

Not Drawn To Scale

15 

17

13 

19

30

Elevation View 
Not Drawn To Scale

0-4 
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20



C

Tank He-I in Process Equipment Room- Exposure (uR/hr) Elevation View 
Not Drawn To Scale

52 48 82 42 76 78 
84

90 
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(

HXD1 Tank in Process Equipment Room- Exposure (uRlhr)

80

162

(

79 

155

12211240

Elevation View 
Not Drawn To Scale



/
C

HXD2 Tank in Process Equipment Room- Exposure (uR/hr)

100

305

Elevation View 
Not Drawn To Scale
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99021 amH UN 8 79320 793210 79320 N OA r•~• 

l .,z 7,44~ 
I-P --4 ._44 qhis 

9023 Th K 871608716 91700N tAL 

=o-n Our H wn 17i4440 2174440 14440No 

-.•=,• •n a •99026 Oam Wi 8 125380 125220 125220-¶•I": -' NO TOTAL ' - I 

99027 aTH WH B 90650 905150 90550 

<A ,,~ j . Žo a ~bsn ~ .No TOTAL 

99029 UTH WIN 8 72290 72290 72290 NO TOTAL 

990231 TH WN P 141100 141100 141100 NO TOTAL 

1380 380 13890t 

~NOTOTALJr 

-...... j~93 JI NU 2:, ,.,. *zwi"Ž••:•' -. no n 2.7-5i0 £I •*•, .'":',•TT •• [ ;- •: 

99027 OTH WH O 9015380 5380 5380 NO TOTAL I 

99029 OT- .H B 72140 720 7220 NO TOTAL r

Ux

BIRTH DATE 
MO/DA/YR

C

-A 
ccy 

Ct, 

C 

(�T� 
V

.q:



z 

T ARTICIPANT r 
NUMBER 

DOSIMETER TYPE H 

At O 
SOURCEo 

.- m n 

cp 
C3 c c 

S2 

0 CD 

to 
0-M- N 

DATE 
mo/ C 

LASNCETIj CL 3 

mLi



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.

K-1



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

Client Job #: 
Date Collected: 
Date Received: 
Date Analyzed: 
Date Report Prepared:

Analysis: 
Analytical Method: 
Location:

None Given.  
10/20/97 
10/20/97 
10/28/97 
10/29/97

Asbestos Content 
Polarized Light Microscopy with Dispersion Staining.  
Cont. Bldg. Ceiling #1 - #3; Lab Hood; Pipe Wrapping

K-2

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.  

13276-6 *AHERA Analysis.



*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 con,,idered positive.

Date: /69 ,j•) 

Date: /d / 3c 2

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

Technical Manager:

13276-7 Gray Fibrous with 50% Chrysotile 50% Chrysotile 
White Fibrous 

13276-8 *AHERA Analysis.  

7 7 7 7+'c T n2h IfPTnfl;71 *.,,ji., _U I1tA
•tJ Jk

ýOQ LAD A.Lb er cation MA.0000-17

Analyst:



Inc.  
44 nielter Rock Road XRF aid Lab Results
Danbury CT 06810

Customer: Georgia Institute of Technology 
Atlanta 

Lab 0.500 % by Weight

Project Name: Containment Building- Lead Testing 
Atlanta

Site Name: Georgia Tech Research Reactor 
Atlanta, GA

Action Level 

# Site 

2253 0053 

2254 0053 

2255 0053 

2256 0053 

2257 0053 

2258 0053 

2259 0053 

2260 0053 

2261 0053 

2262 0053 

2263 0053 

2264 0053 

2265 0053 

2266 0053 

2267 0053 

2268 0053 

2269 0053 

2270 0053 

2271 0053 

2272 0053

1.000
Total Assays Reported

Room Tested 

Calibration 

Calibration 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Containment Bid 

Reactor Bid

# Wall Component Substrate

* 

*

lstFI 

lstFI 

lstFI 

lstFI 

lstFi 

lstFl 

lstFl 

lstFl 

lstFI 

lstFI 

lstFI 

lstFI 

lstFl 

lstFl 

lstFl 

lstFI 

lstFl 

lstFl

1 Wall 

1 Wall 

I Wall 

I Wall 

4 Wall 

4 Wall 

3 Wall 

3 Baseboard 

3 Wall 

2 Wall 

2 Wall 

3 Baseboard 

3 Floor 

3 Floor 

1 Floor 

4 Floor 

3 Floor 

1 Wall

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

K-Shell 
mg/cm2 

0.000 X 

1.104 K 

0.528 K 

0.406 K 

0.083 K 

0.075 K 

-0.106 K 

0.044 K 

0.271 K 

0.275 K 

0.274 K 

0.162 K 

-0.062 K 

0.209 K 

0.342 K 

0.439 K 

0.402 K 

0.274 K 

0.212 K 

0.006 K

48

L-Shell Map
mg/cm2 

0.000 X 

0.957 L 

-0.273 L 

-0.368 L 

-0.106 L 

-0.413 L 

-0.407 L 

-0.191 L 

-0.126 L 

-0.086 L 

-0.255 L 

-0.159 L 

-0.199 L 

-0.223 L 

-0.172 L 

-0.140 L 

-0.104 L 

-0.292 L 

-0.283 L 

-0.056 L

# Lab Result

0 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412 

412

Page 1 of 3

Incl 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg

t-4t
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Inc.  
4', .,nelter Rock Road 

Danbury CT 06810

Customer: Georgia Institute of Technology 
Atlanta 

Lab 0.500 % by Weight 
Action Level 1.000

# Site Room Tested 

2293 0053 Stairway 
+: :.:+ x :+ +: .. + .¢,¢, :...,... ...,...::................... ....... . . . . . . .

XRF and Lab Results 

Project Name: Containment Building- Lead Testing 
Atlanta

# Wall Component

Bsmn

Substrate

I Stair Stringer Other

Paint 
Condition 

Satisfactory

S...acor .. 95 ....... ---- m

Site Name: Georgia Tech Research Reactor 
Atlanta, GA

K-Shell 
mg/cm2 

0.951 S

Total Assays Reported 

L-Shell Map 
mg/cm2 # 

0.000 X 412

48 

Lab Result

Containment Bid 

Containment Bid 

Containment Bid 

Stairway

0.479 K -0.136 L 412 Neg 

0.060 K -0.099 L 412 Neg 

0.270 K -0.014 L 412 Neg 

0.176 S 0.000X 412 Neg

2ndFl 

2ndF! 

2ndF! 

2ndFl

1 

4 

2 

2

Wall 

Wall 

Wall 

Stair Handrail

Masonry 

Masonry 

Masonry 

Other

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory

Page 3 of 3

2295 

2296 

2297 

2298

0053 

0053 

0053 

0053

t-1 
44



Inc.  
4,s -ielter Rock Road 

Danbury CT 068 10

Customer: Georgia Institute of Technology 
Atlanta 

Lab 0.500 % by Wei 
Action Level 1.000

Sumrijary Analysis 

Project Name: Containment Building- Lead Testing 
Atlanta

ght

Site Name: Georgia Tech Research Reactor 
Atlanta, GA

Comp Component Name
Numbe 
Tested

1 Door 

4 Wall 

5 Baseboard 

13 Stair Tread 

14 Stair Riser 

15 Stair Stringer 

16 Stair Handrail 

18 Floor 

Total Reported

r Num
Pos ( %) 

1 1 (100 %) 

30 8( 26 %) 

2 0( 0 %) 

2 1( 50 %) 

1 1 (100 %) 

3 2( 66 %) 

1 0( 0 %) 

5 0( 0 %) 

45 13

Num 
Neg (%) 

0( 0%) 

22( 73%) 

2 ( 1oo%) 

0( 0%) 

0( 0%) 

0( 0%) 

1 ( 100%) 

5( 100%)

30

Page 1 of 1

Num 
lncl ( 

0( 

0( 

0( 

1 ( 

0( 
1 .( 
0( 
0(

0%) 
0%) 

0%) 

50%) 

0 %) 

33%) 

0 %) 

0 %)

2

Lab 
Tested 

0 

0 

0 

0 

0 

0 

0 

0

0

Lab 
Pos ( 

0( 

0( 

0( 

0( 

0( 
0( 

0( 

0(

0 %) 

0 %) 

0 %) 

0 %) 

0 %) 

0 %) 

0 %) 

0 %)

0



Inc.  
4.. .elter Rock Road

Danbury CT 06810

Customer: Georgia Institute of Technology 
Atlanta

Lab 0.500 
Action Level 1.000 

# Site Room Tested

Confii 1ned Positives 

Project Name: Containment Building- Lead Testing 
Atlanta

% by Weight

# Wall Component Substrate Paint K-Shell Condition maolrm9

Site Name: Georgia Tech Research Reactor 
Atlanta, GA

Total Assays Reported 13

L-Shell Map 
mg/cm2 #

Page 1 of
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NES, Inc. 82A8008 ATTACHIENT B 
Air Sample Analysis Data Sheet

Surveyor I[r. I 1/r0,,,r 

Reviewer T la .P W _ 
Print

Sample Location: 0< <,-;_ -C 

Collected By: 4..' V6, N,0r 

Type of A/S: , 
BZ or WZ or GA / particulate or iodine 

Date/Time On: ,a/7/'q ? 

Date/Time Off: /j/',/7 ' I"' 
S /

Sample Number: 45 

Sampler ID No.: 2- Y"'t,,-

RWP No.: rN11A 

Flow Rate Or( Fjr LPM):. ef 

Flow Rate Off<!gor LPM):. _ .

COUNTING DATA
ILH

I ountmg System

I erial Number
IL3SiOOVJ I U�SThO�J I In I� --.-- � I

BETA 

uz,5100W k35lCo\e~)
I�W� J LA3S�OV� 1

LCounting Date/Time
Gross Counts •7 . 1 1b 

Sample Count Time (Min) 2 o z o ,. c _ 
Gross Counts (cpm). . - ,, .- •" D51 't7. T 3 
Background Counts (( (o d, (a 

Bkg Count Time (Min) . . c Z. .. ;""2.  
Bkg Counts (cpm) 06611 . 0 o ýo,,--I1B ' I-gas 

Net Counts (c4m 
1~.~~L.3: 

Counter Efficiency z...% 2.B.& %I 5.LI3 .4•0."/0 
Conversion Factor& 676 E-7 6.76 E-7 6.76E-7:4.5 E-T 4.5- E-7 4.5 E-7 
Volume (ml) r.3. F• 5-32 6-" 
Activity ACci/m1). . oY'/ 2d.E-I2 .; F -. ... .. ".2.,'? -2.  
MDCR (cpm) V. 3•5 09ff5 ...

[MDC (,Ci/ml) j - qxo z:',x '.x-
Comments:

(4-7 11-7 

Dare

NOTE: (ft3) (2.832 E4) = ml M-1 
Activity (ICi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)

1 °01 11- olnh-t 1101911:--L-l I
I L"a5-(txV-:ý I u3s-mov-) I I

ALPHA

I Lý 5-100 \IJ I L13 5-k 00 W I



~-ICa ¼e
Prim

* .... *�,, �

"By 

Reviewer

MDCR CALCULATION:

MDCR = 2.71 + 3.29 + Rb 

78 ~ Tb T

MDCR 2.71 + 3.294 (. ) + ( -) 

".MDR -2.71) 3 (Iý3')+ý 18. 2-)) 
-MD 3R - + 3.29 + 

MDCR = Q-99 5 

MDCR= _ .______" P3y 

MDC CALCULATION:

MDC = MDCR 
(Volume ) (Eff. ) (2.22E6)

where: 
Rb = background counting rate 
Tb = background counting time 
T, = sample count time

a 

0
3Y

where: 

Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

MDC = ( (S.3]xld)
0.2 

(2s25 )26 (• ..2-335) (2.22E6) a

MDC = 54 ) MD =(S-38XIo0) (.143L5) (2-22E6) 0 

MDC = ____]D- 1XC/ml a CONCENTRATION LIMT = xI- Ciml a 
MDC =,29mAI ACilzn 1Y CONCENTRATION LMrIT = jClig- 1ny

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-2

- u-1ouuo A 14 ALLW L-NT D 
DCR/MDc Calculation Sheet 

Sign

ME:

Dae 

Date



Surveyor 

Reviewer
S. Print 

Pnt I\iu

Sample Number: /t5 - ?.  

Sampler ID No.: 0o 7,/ / 

R W P N o.: _ _ _ _ _ 

Flow Rate On (CFM or LPM): 2- 2.  

Flow Rate Off (CFM or LPM): 2.5

Sample Location: .pe.v, •C•Y•t 

Collected By: vbA\• •MS 

Type of A/S: 

BZ or WZ or GA I particulate or iodine
Date/Time On: lol)u4 l 19 9q

Date/Time Off:__ _t___f___ q.: S-_

Comments: 

NOTE: (W1) (2.832 E4) = ml M-3 
Activity (/,Ci/ml) = (Net cpm) (Conversion Factor) i (Counter Efficiencv' (VtnhIvm ;" rn

.'•Ws. inc. 82A8008 ATTACHMEEENT B 
Air Sample Analysis Data Sheet

-A17 ill 
Date



NES, Inc. 82A8008 ATTACE-EIENT D 
MvIDCR/MDC Calculatinn qhcrat

Pa 4ricia Ly 
Prinm

MDCR CALCULATION:

MD CR - - 2.1+3.29 L L 

T b aý

where: 
Rb = background counting rate 
Tb = background counting time 
Ts = sample count time

MDCR =2.71 

"MDCR - 2.71 
('2o )

+ 3.29,•j (O.A,1) + (0.o,•"/) 

(do) (cc•) 
+ 3.29q + _ _ _ 

+ .29 (S 1D1 ) )

MDCR = Q-qS5 a 

MDCR = 1. 5 _ __ 1y
MDC CALCULATION: 

MDC = MDCR 
(Volume ) (Eff.) (2.22E6) 

MDC = _..q__ 5 ) _ (•.7×o• (.2-1335) (2.22E6)

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

Of

MDC= -•5.LM ) 02

MDC =2.4 )1 -_,Ci/mn c 

MDC =0 K5- /D- Ci/mD -1,
CONCENTRATION LIMIT = -%Ci/nl 

CONCENTRATION LIMIT = XD)-q L)Ci/ml py
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.

By

Reviewer
Dam 

Dare

a

TE:



1 a1C. 6-eA8008 
Air Sample Apiaj

Surveyor 

Reviewer

"Sample Location: I3 t - A K 
Collected By: , 

Type of A/S:___________________ 

BZ or WZ or GA / particlate or iodine 
Date/Time On: /--/7r ,- /0 :,.5 

Date/Time Off: 0

Sample Number: 14 Y - 3 

Sampler ID No.: y p-,0

RWP No.:-_ 

Flow Rate OIj r LPM): ?...  

Flow Rate 01' ý?' r LPM): ,. _

Comments: 

NOTE: (ft3) (2.832 E4) = ml M-5 
Activity (/Ci/rnl) = (Net cpm) (Conversion Factor) / (Counter Efficiencvy (Vni,,im- ;n, rn

ATTACW-IENT B 
is Data Sheet

Daii ý 

Date



Print

" By

/ zý'ýSign 

Sign

MDCR CALCULATION:

2.7 b __ MDCR = -2 -. 29 R Rb 
FTb 7

"MDCR = 2.71) +3. -•4 *• + - • 

M + 3.29 + (5t,-.) )

MDCR = 

MDCR =

where: 
kb = background counting rate 
Tb = background counting rime 
T, = sample count time

of 

0Y

0,235 a

Py
MDC CALCULATION:

MDC = MDCR 
(Volume ) (Eff.) (2.22E6) 

MDC= C ( a 
(?.5Xlczu) (.2-3-35) (2.22E6) C' 

MDC= 1.544H
t8..5X)to1 (.q3q5) (2.22E6) fy

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

MDC=I.11X/D _Al/mla -'.5 

MDC =/.4 A/0 C/•3 • AC1/.• -y
CONCENTRATION LIMIT = -3 X -C /m i a 

CONCENTRATION LIMIT = 9 X I D-Ci/mnl P3y
The MDC should be less then 10% of the concentration limit. If it is not contac'r the SS. It may be necessary to increase sample volume or sample count time.

M76

cli 
Date 

Dame

Reviewer

S -O-uuo , A L. NT D 
MVIDCR/MDC Calculation Sheet

1,544



.Np 31

Surveyor 

Reviewer
Print 

Pnnft

"Sample Location: x/ I, C , , 

Collected By:." .C2. ,,(_ cZ 

Type of A/S: , 4 'e€ 
BZ or WZ or GA / particulate or iodine 

Date/Time On:_ /. -- /' • 

Date/Time Off: /e/•14'- /0 f 

COUNTING DATA ALPHA 
Counting System , -S- L.o.  
Serial Number " v zr"c 
Counting Date/Time IDV'1 to: 1.6)4.) 

Gross Counts.. 5,q15  Q 
Sample Count Time (Min) 120 
Gross Counts (cpm). 

71, 

Background Counts 1 '-3 o3 , 4 
Bkg Count Time (Min) " 2 "0 
Bkg Counts (cpm) 6 .066-7 C>. 0 %6 Net Counts (cpm): 2.::i;.i•i• 3.3• 

Counter Efficiency z•. '5-% "2%. 3V% 
Conversion.Factor .76: EJ- 6.76 E-7

Date 

Date

Sample Number: 5- / 

Sampler ID No.: 2 C YY/ 

RWP No.:__ __ _ _

Flow Rate On•...k.r LPM):_3 

Flow Rate Off j LPM): .5. j

Comments: 

NOTE: (ft3) (2.832 E4) = mlM-7 
Activity (/Ci/ml) = (Net cpm) (Conversion Factor) / (Counter Pfficiencv' 7"t. ,

Inc.  
A ir.

82A8008 ATTACI-NtENT B 
Sample-Analysis Data Sheet



MJ 

Print

CR/MDC Calculation Sheet 

Sign 

Sign

MDCR CALCULATION:

where:

MDCR = 2.71 3.29 R RT 

MDCR = 2.71 . (0.olT) (O.(•-) 

R + 3.29 

,aD )( ,=Qo) ( oL•)

MDCR = 

MDCR =

= background counting rate 
= background counting rime 
= sample count time 

Of 

03Y

I -E5 -4 -- - P13y

MDC CALCULATION:

MDC =MDCR 
(Volume) (Efff.) (2.22E6) 

MDC = o.q•5 a (4'4XK>") (.2-335) (2.22E-6) ( 

MDC= 01.5*-+ (.•X.tz° I.q3q5 ) (2.22E6)

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

-13 

MDc =.2.XID PC!/MljPy

CONCENTRATION LIMIT = 3 IfO LACiu a 

CONCENTRATION LIMIT = X )ID -qCi/mn fy
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-8

By

Reviewer Dam;

IKEM



Air Sample Ana

Surveyor be.~ \iJ 

Reviewer 
Print

Sample Location: �4/ I(�%

Collected By: 1/"",,,,, 

Type of A/S: Il/-ell, 
BZ or WZ or GA / particulate or iodine 

Date/Time On: /?/7 •,?- 1o 3o 

. /

Sample Number 

Sampler ID No.:

Date 

Dam 

4_5-)--V~

RWP No.:____

Flow Rate O "or LPM): Z 7 

Flow Rate Off( CMr LPM): 2 7

Comments: 

NOTE: (ft0) (2.832 E4) = ml M-9 
Activity (1tCi/mj) = (Net cpm) (Conversion Factor) / (Counter Pfflei.,rvl - -

ATTACHMN ENT B



MI 

Print 

Print

. ... tJUO A tI ALtVIAL 
DCR/MDC Calculation Sheet

"By

MDCR CALCULATION:

2.71 F_~ " MD cR = - +3.29 Rb 
Ta Tb

/$ SiZg bSi 

Sign

where: 
b= background counting rate 

Tb= background counting rime 
T= sample count time

MDCR = 2.71 3.29 (0. ) (O.( -T) 

"-MD) (. ) 2.7 

(5 + 3.29 (,a ( • ) (ao ,+ __

MDCR = 

MDCRA A 

MDC CALCULATION:

MDC = MDR
(Volume ) (Eff.) (2.22E6) 

MDC= ((o.q•5) 
(7.(,W (d) .2..335) (2.,22E6) 

tT.•r• H3Lj5) (.~S 2.22S6) •

MD-/D 
MDC =2X/0 -/3 mI 

MDC .I)•O Pci/nd Py

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

CONCENTRATION LMT = 3)(1 -Ci/ml a 

CONCENTRATION LIMIT = 9X !lD-'Ci/•Cil P3y
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.

Dame

Reviewer

a 

03Y

ME

-NT D



.L6., Inc. 82A8008 ATTACHIMENT B 
Air Sample Analysis Data Sheet

To ýY~(Ct
/

Sample Location: /st .  

Collected By: ?Výccc Lope7

Sample Number: 1ý5 -/,

Sampler ID No.:

Type of A/S: j< A 
BZ or WZ or GA I particulate or iodine 

Date/Time On: _,/ .- ,, . 97 

Date/Time Off: /.. '

RWP No.:_ _ _ _ 

Flow Rate on(C ýFor LPM): ," 

Flow Rate OffýtF~ or LPM):___

COUNTING DATA ALPHA BETA 

Counting System L\,55)100 W O __ _ _ _ _.,_ _ W ,,, ,, 

Serial Number 

Counting Date/Time 

Gross Counts I___ __ _ _ _ _ _ p3~ 9fq p_ _ 

Sample Count Time (Min) "20 'Lo "-2

Gross Counts (cpm).. CIIC_, _ _._[...  

Background Counts . _,_ _ 3(9.(• • ,,___ 

Bkg Count Time (Min) __... :_ .__ _ _ _ " ____ ____-

Bkg Counts (cpm) 't 0033

Net Counts (cpmzr), ....__ ..___ __ _ _ __ 2_ -.- _ 

Counter Efficiency -$. "?S% . _ L1..Ll&A, L, __"__ 

ConversionFactor. 6.66.76..E-7. 6.767 6.7E 4.5 E-7.: 4.5 E-7 4.5 E-7 

Volume (ml) ___ __ _______ ____,__ • S•2. G(o 
Activity (•cumý W Mii!ii..ii!i~~liij ...... *ý:::.- :... 46 i-4 t 7.•a iZ.  

M DCR (cpm) _._ _ _ • •. _ _5 - /.5- '/ /53-y 

MDC (UtCi/mI) ; -. ,. /Z ....  

Comments:

Surveyor 

Reviewer
Print 

Print

Z��¼f £J/

M-11 
NOTE: (ft3) (2.832 E4) = ml 
Activity (qCi/ral) = (Net cpm) (Conversion Factor)/-(Cnunttr ft'ii, ,,v.... :---

L.-

I

f

Date 

Date

D. (o6,61

(



LPrin

MDCR CALCULATION:

MDCR = 2.71 + R3 Rb 
-- 3.29 1 b

MDCR = 2.71 3.29 0 (.`01) 1(0.o') +R 3.2 ý (-ýo + -ý

where: 

Rb = background counting rate 
Tt= background counting time 
T= sample count time

cl

"MDCR : 2.71

MDCR = 

MDCR =

+ 3 .294 J ( .833 ) + .  
• (aS::) (• )

PY
MDC CALCULATION:

MDC MDCR 
(Volume ) (Ef!.) (2.22E6) 

MDC = ((T 5 
(5.5•O' (.Z--&35) (2.22E6)' 

MDC =0 
(5.Wbwl (.3q, 5 ) (2.22E6)

MDC =.2.;X1gojCl/mi a 

M mDC =2. x9 /1 : Ci-/ zc3 y

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

CONCENTRATION LIMIT = 51- Ci/ml a 

CONCENTRATION LIMIT = 1J_-sCi/rn Py
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-12

By

Reviewer

03Y

• -.- xuuou AI IIAL.,L.LL. I- D 
)CR/MDC Calculation Sheet 

Sign Date 

Date



ýNkt:, inc.

Surveyor 

Reviewer

( J1 r

Sample Location: , A,•, ¢ .  

Collected By: 65, 
Type of A/S: ,,-, .  

BZ or WZ or GA / parficulate or iodine 
Date/Time On: _. t . ?- tO: 10 

/ 

Date/Time Off: ,&1z"0z h :oo 

COUNT/NG DATA ALPHA 
Counting System L-.o>5- o0,W 
Serial Number 

Counting Date/Time l 

Gross Counts \ .q5 . 55 .1q 

Sample Count Time (Min)

1o 0 19'7 Datm 

ID17ate7

Sample Number:_____/ 

Sampler ID No.: 

RWP No.: 

Flow Rate 0 or LPM): 2-? 

Flow Rate Off(d )or LPM):Z-7"

Comments: 

NOTE: (ft0) (2.832 E4) = mni M-13 
Activity (ALCi/ml) = (Net cpm) (Conversion Factor) / (Counter FPeff;ri4 ,rv ,.().Vm,,m" -. %

82A8008 ATTACHI-iENT B



S By 

Reviewer 

MDCR C

rV/DCR 

Print 

Print 

ALCULATION: 

MDCR =2.71 329 Rb 
T STb

where: 

Rb = background counting rate 
Tb = background counting time 

T", sample count time

MDCR = 2.71 3.2(9.ol ") .  

-N+ -2 +

MDC = fDCR 
(Volume ) (Eff.) (2.22E6) 

MDC = a b q 

(MD-Cj=xlo) (.2-335) (2.22E6) 

MDC r7 t .O''-• 
t7.~x~•|(.H3445) (2.22E6) •

MDC =/,/*O s•cumleg 

MDC -2X/C) ;cXICi py

where: 

Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

CONCENTRATION LIMIT = 3Xo -li/mt 

CONCENTRATION LIMIT = q)-q) "ci/mi PY
The MDC should be less then 10% of the concentration limit. If it is not contaci the SS. It may be necessary to increase sample volume or sample count time.

M-14

- - -- C& I A. e - 2. .L ~LN I 1) 
DC Calculation Sheet 

Sign

Oy

MDCR = 

MDCR =

MDC CALCULATION:

f fE:

I ool
Date

I. -5 1•+ 4PY



o -7 
Surveyor ý

Reviewer

.Nt.., Inc. 82A8008 ATTACHIENT B 
Air Sample ysis Da Sheet

Prinm

St~ 'YSir, -5-

*Fp T r(b,

Collected By: P, Ž" lC(Q '" le
j, I

Type of A/S:
BZ or WZ or GA i pardculai or iodine 

Date/Time On: //.-, Y( /O "
/

Date/Time Off: /o 54

Sample Number: /,Y;--5 

Sampler ID No.: -'I-1 U
vi

RWP No.: .  

Flow Rate OnQM or LPM): Z3

Flow Rate OfqC or LPM): 7

COUNTLNG DATA ALPHA BETA 
Counting System U-o3t S3 St., t Linoo• W __,_ 

Serial Number .. .!• ".a:x j:" , -'t • 

Counting Date/Time i o- - :o\•;ý t____ , ________ I ~k •'0. .\ ota I C" • ?. •o,6 
G r o s s C o u n t s • ". ._. . _ _ _._._ " 5 ( , .0 ) ?>. O _.. o_ _ 

3ample Count Time (Min) '-o w-___2_0 
Gross Counts (cpm) . ',A: .____. .DiO 0. _.."_.....  

Background Counts \.33'4 t."34 33.347p 3•.Le 

Bkg Count Time (Min).. .. -. .... .  

Bkg Counts (cpm) 0 .0 OV(0_ 0. .o•01o \, 1.• ,_ 

Net Countscp)_ _ _ __ _ _ _ _ _ __ _ __ _ _ 

Counter Efficiency q •- 9 ". 5s4/ _-_ .q 43.4t % _______ 

A c tiv e ity n . .F to :i............................................ . . .. .........................  
Conerio Fctr .676. E-7iiii •!:6.76 E-.7.- 6.76:E,7.: i:i:4.5 B-7I:. : ;-4.5 E-7. 4.5 E-7 

::::::::::::::: . .:. ". ... . . . . . . ." . .. .'' ".: ... ... ...  

Volume (ml) __. ____ • -o ______ 7 •,t "-.O ot, " _ _ _ 

MDCR (cpm) o. " £. 9' __" /._5" /.9t _"._ 

MDC (u.CI/ml) .4%O~2O. ~ ;o 3 ~*/ ' 

Comments: 

M-15 
NOTE: (f-W) (2.832 E4)-= ml 
Activity (sCi/ml) = (Net cpm) (Conversion Factor) / (Counteur F•ffirif•, n r ,., .. :..--

"Sample Location:

Sign

Date
- J" .' • .IF •ll

] 

I

4//



Thc�L�� 
Print 

Prim

-, ,-XUUu -i. I IA tCLVt NID MDCR/MDC Calculation Sheet 

-' Sign

MDCR CALCULATION:

MDCR 2.71 R Rb "MD--- + 3.29 L+ b 
TaS Tbb 7%

MDCR = 2.71 + 3.29 (O.-1) +0.(o) 

".MDR = 2.71 8 3IZ5 ((.•+5) 
-*MDCR -2. + 3.29 

NMCR= r Q•

MDCR = )._54__4

where: 
Rb = background counting rare 
Tb - background counting rime 
T, sample count time

03Y

Py
MDC CALCULATION: 

MDC = MDCR 

(Volume) (Eff.) (2.22E6) 

MDC a fL+. ) 

(7.0gxilO" .•'3) (2.22Z6) 

MDC "iT09XIO( (.4q5)• (2.22E6)

where: 

Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

MDC =e2. 2. /G o cvi zae 
-"3 

MDC =5/G) /&Ci/MifiY

CONCENTRATION LIMIT = )( 0 •1% UCi/ml a 

CONCENTRATION LIMIT = qD- /,Ci/m1i 3y

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

"By

Reviewer

Dam



(.

L85100-W Low Background Counting System - Smear Analysis

Date: 1017/97 
Counting Unit Id: 1 

Data file name: C:XLBXL\UNITISME1A(35.XLD 
Batch Ended: W0/7i97 15:02 

Crosstalk Correction: Not Applied

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: 1490

Application Version: Standard 

, Beta Activity 

D P a flags MDA 
178.2 1 6.52 >AL ý327 
457.67 14.06 >AL 3.27 
150.21 5.81 >AL 3.27 
111.77 4.73 MAL 3.27 
86.92 4.01 <AL 3.27 
75.52 3.67 <AL 3.27 
69.54 3.49 <AL 3.27 
59.76 3.19 <AL 3.27

Batch ID: AIR SAMPLES 1-8 

Alpha Acivity 
DPM flags MDA 

88.111 4.24 'AL 1.34 
207.846 7.07 >AL 1.34 
79.647 4.01 >AL 1.34 
69.243 3.71 >AL 1.34 
42.968 2.87 'AL 1.34 
38.031 2.69 >AL 1.34 
31.682 2.44 >AL 1.34 
34.328 2.55 >AL 1.34

Alpha efficiency log file: TH230AB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.06666W67 

ABha Correction Factor: 1.000 Beta efficiency lJog fl:SgA 

Beta Efficiency-. 43.45% 
Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.8333333M3 
_ ~Beta Correction Factor. 1 .000 

Count Alpha Beta Completion 
time (rmnm) CPM CPM Date - Time 

20.00 24.983 76.57 10/719712:38 
20.00 58.933 198.87 10/7/97 12:59 
20.00 22.583 65.27 10/7/97 13:19 
20.00 19.633 48.57 10/7i97 13:40 
20.00 12.183 37.77 10/7/97 14:00 
20.00 10.783 32.82 10797 14:21 
20.00 8.983 30.22 10(797 14:41 
20.00 9.733 25.97 10/7097 15:02

Page 1 of 1

(
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Application Revision: 3



(

LB5100.W Low Background Counting System - Smear Analysis

Date: 10/897 
Counting Unit id: i 

Data file riame: C:LBX\UNITl\SME1A036.XLD 

Batch Ended: 10/I97 11l.6 

Crosstalk Corrertlon: Not Applied

46.1495 2,99 
13.519 1.58 
9.993 1.36 
8.758 1.28 
7,524 1,19 
9.816 1.35 
10.698 1.41

At AL 1.34 

>AL 1.34 

<AL 1.34 

<AL 1.34 

<AL 1.34 

<AL 1.34 

<AL 1.34 

<AL 1.34

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.I() 

Certainty level for MDA and flags: 95.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 
DPM a flags MDA 
35-60 2.41 <AL 327 
94.97 4.24 At AL 3.27 
24.89 2.03 <AL 3.27 
24.43 2.01 <AL 3.27 
6.95 1.72 <AL 3.27 
8.10 1.77 <AL 3.27 
6.38 1.70 <AL 3.27 

20.41 1.86 <AL 3.27

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 efficlency log tile: SR9QAB 

Beta Efficiency: 43.45% 
Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

20.00 4.883 15.47 C108/97 8:42 
20.00 13.183 41.27 10/8/979:03 
20.00 3.833 10.82 10/8/97 9:23 
20.00 2.833 10.62 10/8/97 9:44 
20.00 2.483 7.37 10/8/97 10:O4 
20.00 2.133 7.87 10/8/97 10:25 
20.00 2.783 7.12 10/8/9710:46 
20.00 3.033 8.87 10/8/97 11:06

Page 1 of 1
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NES, Inc. 82A8008 ATTACI-IXENT B

Surveyor Cc• : . ? / 
Reviewer 

Print 

Primn 

Sample LocationiPU. 9~+r~ QQ 

Collected By:, % iC. (--eez...  

Type of A/S:_ -(:26 L 
BZ or WZ or GA i particulat or iodine 

Date/Time On: t0\ks7\-('- ocl- :-Co

Date/Time Off: 'D\j15'-1 oc * 43

rSL Daie 

Dam 

Sample Number: 7-C It 

Sampler ID No.:__ __ _ 

RWP No.: _ Q.3z 

Flow Rate On ( or LPM):_•2c3 

Flow Rate Off (For LPM): '22-

COUNTING DATA ALPHA BETA 

Counting System I• S oY• i L S'C,.  

Serial Number L,ý73)Q __ Le"-1to 
Counting Date/Time ,lsý"l loll .1.  

Gross Counts, t2 %.t. (•z .. 5q _,_ _ 

Sample Count Time (Min) zo _ _ 

Gross Counts (cpm). . . .tIc .', __ 

Background Counts f, 73 , - _ . _ _0 

Bkg Count Time (Miin> .. .......

Bkg Counts (cpm) 0. OLW

Net Counts (cpm> j).L ** ___ 

Counter Efficiency '.9• __ _ q _ , ___ __ 

ConversionFacto 6.76 .....• .... 76 E " 6'.76&E-7 4.5 E,7,, 4.5-7 4.5 E-7 

Volume (ml) 1, • 1 _, _ " _ __ 

Activity (ACi-mI) . 2-b .'! &. **.......: 1... ____ ___ ______•_ 

MDCR (cpm) -•- /_'._"_ __ 

MDC Y!men ts 

Comments:

NOTE: (fW) (2.832 E4) = ml M-19 

Activity (juCi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)

(



" By 

Reviewer

AT 

1rIcja Wz 

Primý,

MDCR CALCULATION:

MDCR = 2.71R R 
- + 3.29 l + b 

3 b .T

MDCR = +2. +0 'I ) 3.29 
"0 10+0 + _(_O)

*MDCR 2.71 

MDCR = DP' 5 

MDCR= I. "4

IWI

where: 

Rb = background counting rate 
Tb = background counting time 
T, = sample count time

a

+ 3.29,4 ' + .

Pry
MDC CALCULATION:

MDC = MDCR 
(Volume ) (Eff.) (2.22E6) 

MDC r o q5 5 
(i"lK(o'. (.2-335) (2,22E6) 

MDCt 1.5---3 
=. io•.•,�) (.~q34 5 ) (2.22E6l

MDC =./4 1 YD /&CI/Mz a 
-/ i MDC = / /7 ;I_• / cml py

where: 

Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

CONCENTRATION LIMIT = 3 1 % ) - Ci/ml = 

CONCENTRATION LIMIT = 9)X I D "uCi/mr Py
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-20

( TE:

CR/MDC Calculation Sheet 

Sign 

Sign

/01-9r7 
Date 

a•e

I



(

LB5100.W Low Background Counting System - Smear Analysis

Date: 10/15S7 
Counting Unit Id: 1 

Data file name: C:ILBXL\UNIT1 SME1 CO1 .XLD 
Batch Ended: 10/15)9710:38 

Crosstalk Correction: Not Applied

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: 14B0

Application RevIsion: 3 

Batch ID: AIR SAMPLE - VAULT AREAAppition Version: Standard 

A11lpia Act~vity Beta Activity D D a flags MDA DPM a flags MDA Ii 655574 15.75 >AL 1.34 1081.12 30.48 >AL 3.27

Alpha efficiency log file: TH23QAB tAlpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% Alpha Background (CPM): 0.06666667 
Alpha Correction Fadct.: 1.0DD 

Beta efficiency log file: SR9QAB 

Beta Efficiency. 43.45% 
Beta Into Alpha Crosstelk: 0.66% 

Beta Background (CPM): 1,833333333 

_ ~~Beta Correction Factr•_: 1.000 

Count Alpha Beta Completion 
time (mnm) CPM CPM Date - Time 

20.00 185.883 469.77 10115197 10:38

Page 1 of 1

l,



NES, Inc. 82A8008 AT-rACI-NIEN\T B Air Sample Analysis Data Sheet

Surveyor 

Reviewer

Sample Location: " 

Collected By: 7_ O, 

Type of A/S: 
BZ or WZ or GA I particulam or iodine 

Date/Time On: _t)___ ___ __ ____ 

Date/Time Off: 10115"1 - 19 :I A

I.

I

Sign' I-Dam 'i 
Sample Number: SMaOL, Tu-s.' 

Sampler ID No.: 4 2.  

RWP No.: qq-3 
Flow Rate 0<04 or LPM): 20 Cfv 

Flow Rate Of! or LPM): 22_.

Comments: 

NOTE: (W) (2.832 E4) = ml M-22 
Activity (dCi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in mll



M] 

Print 

Print

- U,•d"ouu A I -ALkIA.ENT D 
DCR/MDC Calculation Sheet 

Sign

where: 
MDCR = 2.71 R3 Rb Rb = background counting rate 

-- 2. • + b Tb = background counting rime T"T8 T, = sample count time 

M D C R = 2 . 7 1 ( . • )( .% 7 
MD + 3.29 + a IC, ý(o.(0 +

"-MDR =2.71 ý1 I .•3 3)) (.5-5 MDCR + 3.29 ac) 

MDCR= r\ nv r-. _

MDCR =

MDC CALCULATION:

MDC = MDCR 
(Volume ) .(Elf.) (2.22E6) 

MDC= ao 5 a 
"(/.?7/0h (.2.-335) (2.22E6) 

MDC / 0*Y22-

-,q 

MDC = /. / D7Y(O pCUm. Py

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

CONCENTRATION LIMIT = , AX O-LCi/ml a 

CONCENTRATION LIMIT = 0tl(-A Ci/ml 13y
The MDC should be less then 10% of the concentration limit. If it is not contac the SS. It may be necessary to increase sample volume or sample count time.

M-23

By 

Reviewer

MDCR CALCULATION:

Date 

Date

(EM

1.5,&- -• py



NES, Inc. 82A8008 ATTACHIENT B 
Air Sample Analysis Data Sheet

Surveyor 

Reviewer
!�

Print

Sample Locat ion: ?ALq -5Lua -P 

Collected By:_Cb\6 Tor&cLS 

Type of A/S: _,37.  
BZ or WZ or GA I particulate or iodine 

Date/Time On:__ 1 __1" ______'__

Date/Time Off: lMl [SaI )
-I -

12I

!SigS!n] DimO 

Sign Date 

Sample Number: SM..t fvav 

Sampler ID No.: _ 

RWP No. 

Flow Rate On<d or LPM): 2D 

Flow Rate Offeror LPM): '2--

COUNTING DATA ALPHA BETA 

Counting System ! o- _ _ __ L.10 _0 _ _ 

Serial Number t1" 

Counting Date/Time %, _ _, _ _ _ _ _ 

Gross Counts .L::•\.3 _ _ _ _ _ 7 . __'_ _ _ 

Sample Count Time (Min) 20 120 

Gross Counts (cpm) . .___. o ______ ....  

Background Counts 1- , 3L__ _ 

Bkg Count Time (Min) ,.. .... ______ 

Bkg Counts (cpm) .010. _ __ __ 

Net Counts (cpm) Ibc, 5 
Counter Efficiency Igo 5•% _0-, q s.qs _ _' __ 

Conversion Factor: .6.76E. 66.76 E 7 6 ,76 •7. .. 4.5 E.71; 4.5 E-7 4.5 E-7 

Volume (ml) 
•.~ ~ ~ ~ ~ ~ ~~~~~~~... ..:..:.. ..........:...,::., :. ...  

Activity (,iC I'-j e-L __ _ _ _4 - _ _ _ _ _ _ 

MDCR (cpm) O.q •__ _ "_ _ -,. 55-"/ _ 

M DC ( Ci/ml) _ _ _ _ _ _ _ _ _ __.... .. •_ _•..  

Comments: 

NOTE: (fW) (2.832 E4) = ml M-24 
Activity (qCi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in ml)

(



MI 
X~e 

Prntz

Reviewer _ ___"_-___ 

Prim

By

MDCR CALCULATION:

DCRIMDC Calculation Sheet 

Sign 

Sign

where: 
2.7 R Rb = background counting rate MD-CR + 3 .2 9 _b + Rb Tb = background counting rime 

* Tb TT = sample count time 

MDCR -2.71 , O•T O•T 
MD+CR 3.29 +a 

"- 2.71 3 29 .£L ) (.8•3) (M C + 3.29 , y

MDCR= _ ,_ __ 

MDCR= I" L+Lf

a 

i3Y
MDC CALCULATION:

MDC = MDCR 
(Volume ) (Elff.) (2.22E6) 

MDC = (0..5Xich 

/2 -•3W5) (2.22E6) 

MDC = . I. _i0| .5L+M*R.2E6

MDC =/..25-/( &0I/ml a 
-/q 

AMC =/. ,'C/,lPy

where: 

Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

CONCENTRATION LIMIT = -11"ýCl/mi aC 

CONCENTRATION LIMIT = 9X)D-q ,Ci/m/ y
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-.25

3IVbi -TI 
Date 

Date

t 7E:



LB5100.W Low Background Counting System - Smear Analysis

Date: 0/15a97 
Counting Unit Id: I 

Data file name: C:LBXL\UNIT1 SMECO14.XLD 
Batch Ended: 10/1597 13:58 

Crosstalk Correction: Not Applied

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: 1490 

Application Revision: 3 

Application Version: Standard 
!M TUBES 

Beta AcUvity 
DPM a flags MDA 
193.85 59.68 >AL 3.27 
380.61 143.22 >AL 3.27

Alpha efficiency log file: TH23DAB 

Alpha Efficiency: 28.35% 
Alpha to Beta Crosstalk: 28.65% 

Alpha Background (CPM): 0.06666667 

Alpha Correction Factor: 1,(30 
Beta efficiency log file: SR9OAB 

Beta Efficiency. 43.45% 

Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

20.00 349.083 9M3.27 10/15&9713:35 
20.00 283-683 2337.97 10/15/97 13:56

4~

Page 1 of 1

(



N.ES, Inc. 82A8008 ATTACHMENT B 
Air Sample Analysis Data Sheet 

92a / ý c
/n % 

PrM

Sample Location: •T-Ma Av' wOmn -

Collected By: •Q 

Type of A/S: -Tl.-

bi " - I ll "

BZ or WZor GA I peniculaze or iodine
BZ or WZ or GA / pardcuiam or iodine 

Date/Time On: IO1(s101 L2' 

Date/Time Off: .- j 5/97 l-l: 23

Sign

nýylrfo

Sample Number: _Ye•-•C.[ _ 

Sampler ID No.: .i) I 

RWP No.: '?- 3, 

Flow Rate On ( r LPM):_ Z_ 

Flow Rate OT•)or LPM): 2-7

COUNTING DATA ALPHA BETA 

Counting System 

Serial Number: 

Counting Date/Time IoW, W' I4V

Gross Counts. " .. •q ___. _._ __., .. _ 

Sample Count Time (Min) "2O "2.CZ, 

Gross Counts (cpm) 9. , . .- . .  

Background Counts \,44 Cc_" "_. __ 

Bkg Count TieMY: I .Z .: .. "." 

Bkg Counts (cpm) .  

NetCounts (cpin 9q, K *. .  

Counter Efficiency zd .3gx q.§4%___________ __

Conversion Factor....+ 6.76E--7 6.76 E . 6.76 E-7 4.5 E-7 .4.5E-7... 4.5 E-7 

Volume (ml) 3Z- _5 _. %'25 

Activity (ACf i i ____-___ :. . .. . . ." 

MDCR (cpm) t. 9 /.55<--_ 

MCo "ets : ..... . .... .-.. E". .K. : .::..:: ... .... _ _...  

Comments:

(

Surveyor 

Reviewer

M-27 
NOTE: (W) (2.832 E4) = ml 
Activity WCi/ml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in rnl

Dad 

Date

ýk "e"A
v



S........ '%I -L A VLM.N [ D MDCR/MDC Calculation Sheet 

PrimSin 

Sign

MDCR CALCULATION:

MDCR = 2.71 3.29 b 

+ b

MDCR 2.71 

-MDCR - 2.71 
(•o?)

where: 

R= background counting rate 
Tb = background counting rime 
,= sample count time

+ 3.29F0.:,'4o1) (0.:)+ ) 
(do)+ at 

+ 3 .2 9 \J ( 'L" 3 3 + i .L =535 f3y 

(~0Y

)Srl±S f

MDC CALCULATION:

MDC = MDC2.  
(Volume ) (Eff. ) (2.22E6)

M D C = _ _ _. _ _ __) 
( [ 32-,,V0A (.'2-3'35) (2.22E-6) 

MDC= 
(l.432X/iOt (L.4345) (2.22r6) 

MDC = /./)X/D •/CiOM l CONCa 

MIDC = j.2i /Ci/mIM y CONCE

where: 
Volume is in milliliters 
(should be at least 1 E6 ml) 
Efficience is in decimal form

a 

03Y

:NTRATION LIMIT = -5. L-1 Ci/ml 1 

*NTRATION LIMIT= 9Z)D •XCYn 13y
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-28

• By

Reviewer
Dam 

Dam

MDCR = 0,qS5

MDCR =

( TE:



82A8008 ATTACIMfEN'T B 
mple Analysis Data Sheet

Surveyor 

Reviewer
Sign

Date 

41 Irel 
Date

Sample Location: DUN. (to Ai ( Sdavtpkf.  
Collected By: ~j ~Lh~Yr\

Type of A/S: W.J (-
BZ or WZ or IGA I pa r iodine Date/Time On: {01Sjf" /- 7 :2n Z •

Date/Time Off: 160 7/ 47 /7, '7q

Sample Number: "hci Pt,. L4-c.-e 

Sampler ID No.: ý2

RWP No.: q 5( , 

Flow Rate On (• or LPM): 1
Flow Rate Off (0 or LPM): '/

COUNTING DATA ALPHA BETA 
Counting System L5)¶O. _( LDS16W0W 

Serial Number: _. ___ (...,7'S • .  

Counting Date/Time \k -52- _______V 

Gross Counts W.

Sample Count Time (Min) 20 0Z 

Gross Counts (cpm):.: -__ __.. ., 

Background Counts .a 

Bkg Count Time (Min):. - ..A " V. o. __: . .. .  

Bkg Counts (cpm) _.___"_ , .

Counter Efficiency

Conversio74 . 4.5 E-7 
...... :. .... ............ . . .  V o _ _ue_ _m_ __._ q .q q • q# .- _ _ _ _,__ _ l q q E 7 _ _ _ _ _ _ 

A ctivity ..Ci/r I> _ _ _ ._ _ _ " . _ _: _:.: .: - . .... : 

MDCR (cpm) _____ __-_ 

_ _Co rnie.... ...  
Comments:

NES, Inc.

M-29 
NOTE: (ft3) (2.832 E4) -ml 

Activity (jCilml) = (Net cpm) (Conversion Factor) / (Counter Efficiency) (Volume in mD)

q3,qg,1d,0



"By 

Reviewer

MDCR CALCULATION:

MDC =2.71 R R MD- CR+3.29 jb. +

MDCR - 2.71 0 (Q.obl) (0.'1j-•) 
+ 3.29 + 

"-MDCR- 2.71 + 329 (l. 3) 
+D R r +v .3.29 

NM )C R =r O -,_

MDCR =

where: 
Rb - background counting rate 
Tb = background counting time 
T= sample count time

a 

03Y

). 54++ 1p.r
MDC CALCULATION:

MDC =MDCR 
(Volume ) (Eff.) (2.22E6) 

MDC = of.qa (9?.99xi) (.2-335) (2.22E6) 

M•C gc/c/90 (.q~q5 ) 12.22E6) 0Y

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

-/4 
MDC =/.57• 10 /tCi/ml C 

MDC i./ =Ci/m-py = gCl/mj Py
CONCENTRATION LIMIT = 5A N I U 'Ci/ml cc 

CONCENTRATION LIMIT = q D "Cli-q Ci/m y

The MDC should be less then 10% of the concentration limit. If it is not contac the SS. It may be necessary to increase sample volume or sample count time.

M-30

- .--Xouuo A I LALi-I.ENT" D MDCR/M])C Calculation Sheet 

Print //Sign 

PrintSign

q~ jLql 

Date

( TE:

.



C

LB5100-W Low Background Counting System - Smear Analysis

Date: 10/16/97 
Counting Unit Id: I 

Data file name: C:NLBXI-UNIT1SME1CO17.XLD 
Batch Ended: 10/169711.52 

Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.0()% 
High Voltage Setting: 1490

Application Version: Standard 
PLUG STORAGE AREA 

Beta Activity 
DPM flags MDA 
694.49 20.31 >AL 3.27 
198.19 7.13 >AL 3.27

121

Alpha efficiency log file: TH2M3B 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066666667 

Alpha Correction Factor: 1.000 
Beta efficiency log file: SRM0AB 

Beta Efficiency: 43.45% Beta Into Alpha Crostalfi. 0.66% 

Beta Background (CPM): 1,8333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completo 
time (rain) CPM CPM Date - Time 

20.00 28.183 301.77 10/16&9711:31 
20.00 27.933 86.12 10/16,97 11:52

Page 1 of I

(
C

Application Revision: 3



NES, Inc. 82A8008 ATrACILMENT B 
Air Sample Analysis Data Sheet

Surveyor 

Reviewer Pint W e?
I Print I

Sample Location: kvs W\,Jc( N

Sign ) c 

SiZZgpn Date 

Sample Number: HOriza-q-j 4k,± 'V
Collected By: 

Type of A/S: SW-Zr
BZ or WZ or GA I particulate or iodine 

Date/Time On: b~t-1 jq' \6,' 5

Date/Time Off: 10 •111q " )7 7-5-

Sampler ID No.: 1 

RWP No.: -, q7353 
Flow Rate On (CFM or LPM): '?) 

Flow Rate Off (CFM or LPM): 2--

COUNTING DATA ALPHA BETA 

Counting System L, 571 0 6__ __0 

Serial Number -e.  

Counting Date/Time 
.

Gross Counts - C .5 3 __.. _. . . .... .... 3" 
Sample Count Time (Min) 

Gross Counts (cpm).. .. _____ :;:..:.;.....  

Background Counts . + _" -,_, _

Bkg Count Time (Min)

Bkg Counts (cpm) 0. -1 \. % __ _ 

Na C.,ounts~cm _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Counter Efficiency 2•. __ __/o__ __., _ _ _/_ _ 

Conversion Factor '• 6.76%E 6.&76 .,`..: 6.76 - 45 E7 4.5E.7 4.5 E-7 

V o l u m e ( m l ) 5 -.0_ _._ _" . t , ,_

Activity (Asim)_ _ _ _ _ __ _ _ _ _ _ _ _ 

MDCR (cpm) c99865_____ ______ 

MDC (om CI/mm)e 

Comment:

M-32 
NOTE: (W) (2.832 E4) = ml 
Activity (GCi/mi) = (Net cnm( ir', t,,.. .

I ] "i '

(



"By

. ,.. •ouvo AI I ALtMIAL2NT D 
MDCR/MDC Calculation Sheet

HI-rip a Lo�ez 
Prim 

Print

MDCR CALCULATION:

MDCR 2.71 3 R Rb 

+ 329 Tb +_

MDCR = 2.71 +3.29.] (0.1%) (0

where: 
Rb = background counting rate 
Tb = background counting time 
T, = sample count time

of

-MD CR 2.71 
ta2L )o

MDCR = 

MDCR =

+ 3.29 , •.1_ 3• + + .__

oQ-225 a 
. 54'+4 Py

MDC = MDCR 
(Volume ) (Eff.) (2.22E6) 

MDC= . a 
(5.,cld) (.2S35) (2.22E6) a

MDC - 1.5 t•..!(!,% 5) (.qqs 2.22EW61

MDC = _._____-#Cm/na 

MiC = 2. 8X/ DcgCi/dm py

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

Py

CONCENTRATION LIMIT = .2 X It ACi/ml a 

CONCENTRATION LIMIT = xlJ-q/Ci/rnl P3y
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-33

// ]2ýSign 1 

Sign

Reviewer Date 

Dare

03Y

MDC CALCULATION:

,'7",,



LB5100.-W Low Background Counting System - Smear Analysis

Date: 10r2 7 
Counting Unit id: 1 

Data file name: C:%LBXL\UNIT1%SME1A06.XLD 
Batch Ended: 10/20e79.16 

Croestalk Correction: Not Applied

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: 1490 

Application Revision: 3 

Application Version: Standard 

DP flags MDA 
136.86 5.44 >AL 3.27

Alpha efficiency log fllei: T H:2.3OXa.B 
Alpha Efficiency: 28.:,159 

Alpha to Beta Crosstalk: 25.'-.  

Alpha Background (CPM*I: 0.053666-i7 
Alpha Correction Factor: 1.0C) 

Beta efficiency log file: SR-)AEB 
Beta Efficiency: .43.,45% 

Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM-1: 1.8:3C33::.03 
Beta Correction Factor: 1.00) 

Count Alpha Beta Cot'pk0tiorn 
time (min) CPM CPM Da:t -i im,

20.00 5.583 59.47 1c)12C/97 9:16

Page 1 of I

( (



(.

LB6100-W Low Background Counfing System - Smear Analysis

Date: 10r2=7 
Counting Unit Id: I 

Data file name: C:%LBXL\UNITI SME1A0B6.XLD 
Batch Ended: IOM20/718:31 

Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

Certainty level for MDA and flags: 96.00% 

High Voltage Setting: 1490 

Application Revision: 3 

Application Version: Standard 

Beta Activity 
DPM a flags MDA 
431.89 249.41 >AL 3.27 
686.62 46.37 >AL 3.27

Alpha efficiency lo rile: TH230AB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Backgrouind (CPM): 0.066666W67 

Alpha Correction Factohr: 1.0_()"o 

Beta efficiency log file: SR9OAB 

Beta Efficiency: 43.45% Beta into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.833333=3 

Beta Correction Factor•. 1.000 
Count Alpha Beta Completion 

time (rain) CPM CPM Date - Time 

20.00 235.833 40o8.32 10/20)97 18:10 
20.00 257.833 732.87 10M20/97 18:31

(jh

Page 1 of 1

( l



LB51OO.W Low Background Counting System - Smear Analysis

Date: 10/297 
Counting Unit id: 1 

Data file name: C:%BXLUNITIWMEIA067XLD 
Batch Ended: 10 7 17:19 

Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 10000 

Certalnty level for MDA and flags: 95.00% 
High Voltage Setting: 14g0 

Application Revision: 3 

Application Version: Standard 

Beta AcUvIty 
DPM a flags MDA 
533.84 97.43 >AL 3.27 
03.59 15.28 >AL 3.27

Alpha efficiency log file: TH230AB 
Alpha Efficiency: 28.35% 

Alpha to Beta Crosstalk: 20.65% 
Alpha Background (CPM): 0.06683 67 

Alpha Correction Factor: 1.00 
Beta efficiency 4o file: SR9MAB 

Beta Efficiency: 43,4s% 
Beta Into Alpha Crosstalic 0.6s% 

Beta Background (cpM): 1.833333M33 
Beta Correction Factor.: 1.Doo00 

Count Alpha Beta Completion 
time (min) CPM CPM Date - Time 

20.00 34.933 1578.97 10/2097 16:58 
20.00 66.083 218.82 1/2097 17:19

Page 1 of 1

(



NES, Inc. 82A8008 ATTACMIIENT B 
Air Sampl Analysis Data Sheet

Surveyor 

Reviewer
Print 

Prim

Sample Location: - km io 

Collected By: -Darbva

Type of A/S: 

Date/Time On:
qBZ or WZor GA / particulat or iodine 

1o0)1-11-1 t 1.30

Date/Time Off:-__ t _11 14,_ .2_.1__

L ýy iý
Sipn

Sample Number: +( ' Zclr-crQ " 

Sampler ID No.:__ 2

RWP No.: C

Flow Rate O0f or LPM): 2"7 

Flow Rate Ofi§ or LPM): 27

COUNTING DATA ALPHA BETA 
Counting System ____'___ _____ _"_ ____ 

Serial Number ______ . •_•__. ______,,_, 

Counting Date/Time I1O 7 

Gross Counts. L- • .- .

Sample Count Time (Min) S OL) 

Gross Counts (cpm) .: . . . - -"1. .q ....  

Background Counts 1.334 _____- ____. _ 

Bkg Count Time (Min)...... .:..: . .. _.- ..... _..  

Bkg Counts (cpm) _. O_ _" _ _, __ __

Net Counts~cm CPT*ii
Counter Efficiency 28.3S% _ _.__ _ _% 

Conversion.Factor.i676 E-7 6.76 E7 6.76 E-7 4.5 E,7 : 4.5 E.7 4.5 E-7 

Volume (ml) L1."1, r_-"I 
Activity (uCiml4-`,:.- ."._.. -. ._ ... ... ::....  

MDCR (cpm) Q-9r65 /.54 
MDCo .........  

Commnents:

(

NOTE: (W) (2.832 E4) = ml M-37 
Activity (aCi/ml) = (Net cpm) (Conversion Factor) I (Counter Efficiency) (Volume in ml)

Date 

Date

II



nPnn 
Reviewer - __ ""__-____ 

Prim

MI1

MDCR CALCULATION:

)CR/MDC Calculation Sheet 

Sign 

Sign

MDCR = 2.71 + 

T8
3.29 Ri_ _1a 

FTba

where: 
Rb = background counting rate 
Tb = background counting rime 
T, = sample count time

MDCR - 2.71 3.  

".MDCR- 2.71 

MDCR = 0,q'3 5 

MDCR = ). 544_

29 (0.) + 

294 (l"S35 + 

( ýo) (3 )

PY

MDC CALCULATION:

MDC = MDCR 
(Volume ) (Eff.) (2.22E6) 

MDC= ( 0.a? ) 
(3.44xY0) (.2-3c35) (2.22i6) of

MDC = t.. I.5-+ , l).4d•YQo01 (.-L43L5 (2.22Z61

MDC = jaX~,ci/ml ay 
AMC ~ w ,C/'P

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

0Y

CONCENTRATION LIMIT = Lý 1 -Ci/mi a 

CONCENTRATION LIMIT = )ID -qCi/rml Py

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

4.

a

FE:

/

4Da I q 

Date



NES. Inc. 82A8008 ATTACM•ENT B 
Air Sample Analysis Data Sheet

Surveyor 

Reviewer 

Sample Location:

Prim
I

Collected By:. Q\S'bý =

Type of A/S: _ __ _ 

BZ or WZ or GA / particulate or iodine 

Date/Time On: t6jt[jqij Wl30

Date/Time Off: (0 11 1 1-) t 2-.. !-

Sipn

Sample Number:_______ V______ 

Sampler ID No.: 

RWP No.: qq-7 -

Flow Rate O0 O or LPM): 

Flow Rate Ojý or LPM):

COUNTING DATA ALPHA BETA 
Counting System _'_____ _ _ __ s.s'•o _0_, 
Serial Number .01"OV / ...  

Counting Date/Time 1 I-, \ ! 

Gross Counts Avc"\ .9 ,__ __.. __ . . t'.. .  

Sample Count Time (Min) 72 D 

Gross Counts (cpm)>: n__._. 5.1. R.._____ __ __... ....  
Background Counts 13 3__ _, ._.+_, 

Bkg Count Time (Min) . . .. ... ....  
Bkg Counts (cpm) O.O. ,_,,_ __.. _ __

Net Counts (cpn ;.):... 9�q.'?g �qqd7
Counter Efficiency _ . ___ __ ___ __ _"_ _ _ _ 

Conversion-Factor:6..7:6 E7. 6.76 E-7 6.76 E.7 4.5 ,-i 4.5E-7 4.5 E,7 
Volume (ml) _____- Z.__ _ ,_ _ _ Activ'ty&'"/m) __ __ __ __ _ 

MDCR (cpm) 0___ ._" _ q _

MDC(a& i/I):. .**,*. 5. q.  

Comments: 

|r

NOTE: (W) (2.832 E4) = ml 
Activity (aCi/ml) = (wi-t p'' ( '... - ' . . .

Da1 ?

(

oc&,S),&



By 

Reviewer

MDCR CALCULATION:

Prim 

P1r4ntlký

DCR/MDC Calculation Sheet 

Sign

where: 
2.71 3 R Rb background counting rare 

+- Tb = background counting rime Tb' TTs = ample count time 

" - + .2 + -- --. AC1 
"MDCR = 2.71 • (. + (0.81) 

MDCR = _ 
+ 5 

O ADL )R + 

MDCR Q= 2;

MDCR = .54+ •--ry
MDC CALCULATION:

MDC = MDCR 
(Volume) (2ff.) (2.22E6) 

MDC = .q35) 

(2.(9g)XQ) (.2-335) (2.22B6) of 

MDC', = 0Y

MD~C 5)IS CI/ml a 

MDC = Z.qIYID pC/mi

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

CONCENTRATION UM = 3 ) ) -itC i/mi a 

CONCENTRATION LIMIT = 2 -uCi/nil fPy
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-40

Date 

Date

IE:



LBS100.W Low Background Counting System - Smear Analysis

Date: Ift7/97 
Counting Unit Id: 1 

Data fie name: C:•LBXL\UNIT1.sME1AO61.XLD 
Batch Ended: 10/17/97 14:37 

Crosetalk Correction: Not Applied

Alpha activity action level (DPM): 20.0o ' 
Beta actity action level (DPM): 100.00 

Certainty level for MDA and flags: 95.00% 
High Voltage Setting: 1490

Applicatlon Version: Standard

Beta 

162.92 
26.88

Alpha efficiency log file: TH230AB 
Alpha Efficlency. 28.35% 

Alpha to Beta Crosstalk: 28.65% 
Alpha Background (CPM): 0.066636667 

Alpha Correction Factor: 1.000 
Beta efficiency log file: SR9OAB 

Beta Efficiency:. 43.45% 
Beta Into Alpha Crosstalk: 0.66% 

Beta Background (CPM): 1.83M333333 
Beta Correction Factor: 1.000 

Count Alpha Beta Completion 
time (mrin) CPM CPM Date - Time 

20.00 206.z 3 2664.52 1Q1 7i97 14:16 
20.00 143,183 410.22 10/17197 14:37

"l of 1

Application Revison: 3



NES. Inc. 82A8008 ATrACI-NIENT B 
Air Sample Analysis Data Sheet

ýilolc 
tPrim Z

" \ 4117-

SiS617 

Sample Number: 

Sampler ID No.:

(
Daze.  

Date

Vey-�-wy� ?V�o.�

2
Type of A/S: Lk.YZ

BZ or WZ or GA / paricWa or iodine 
Date/Time On: 1*!l01q-l1 2(--

Date/Time Off: I / Z 0/4-7 /0:2r
•-, I " . -

RWP No.: -'JV• 

Flow Rate On )or LPM): 2 [ 

Flow Rate Of or LPM: 2\

COUNTING DATA ALPHA BETA 
Counting System k _______ L.-\O 
Serial Number 

Counting Date/Time 

Gross Counts ......_ _._.-.. A__... " .._• 

Sample Count Time (Min) _ ___ _ 

Gross Counts(cpm)_ ___:.- .. ,3-"7" " ...  

Background Counts \ 3,3-_ _ , _-- ._, _ 

Bkg Count Time (Min)-. . ..... __ ..

Bkg Counts (cpm)

Net.Counscm ) __ _ ._ _ .... _ ... _ _ __ _ 

Counter Efficiency 2gZ. 5C-/% 5________ 13,61j ____ ___ 

Conversion Facor.6. 6 7 676.E-7 &76E-.7 4. E,7 4.5 E-7 4.5 E-7 

Volume (ml) S.__ )S71 E;72 __ __4_ _ _ 

Activity (AC~I _ _ _ _ _ _ _ _ _ 1~9e t _ _ _ _ _ _ 

MDCR (cpm,) ORq 65 -__ _ __ _ __ __ _ 

::::::: ::: :::: ::: ::: : : .. .:.: . .. :: ....................... . . ...: : . . . .. . . .. .... . . . . • . .. . . . . . . : . .. . .  

MDCo (mCinpm) _ _- __- _. _-__

Comments:

NOTE: (W3)(2.832 E4)- =ml"(i ) 
Activity (ACi/mi) = (Net cnmr' (nvnw,,,, .

Surveyor 

Reviewer

Sample Location: \VSUJ P vffl,.e -
WJ

Collected By:Ym• kd(•\ TW %v

M-42



"By -Pri 

Pnnr

MDCR CALCULATION:

MDCR =2.71 + 3.29 lb +b 

T8 Tb

MDCR = 2.71 3.29 (. 1) + 7(0. o1) 

MDCR 2.71 + 3.29 + 

MDCR= rO -

MDCR =

where: 
Rb = background counting rate 
Tb = background counting time 
T= sample count time

at

PY
MDC CALCULATION: 

MDC = MDCR 
(Volume ) (Eff.) (2.22E6) 

MD a (3.2-) (.2335) (2.2226) 

(357X1it 1 (.43,45) (2.22E6)

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

S' MDC = 4u. 5 C ml 
-/zF. CONCENTRATION LIMIT = 5 -1Cih 

CONCENTRATION LIMIT = ___-_Ci/m/_ y
The MDC should be less then 10% of the concentration limit. If it is not contactthe SS. It may be necessary to increase sample volume or sample count time.

M-43

Reviewer

iTE:

- - . .. . I I AL , r U..N f D 

MDCR/MEDC Calculation Sheet 

/ Sign 1Sip 

Sipn 'Daie



NES, Inc. 82A8008 ATTACI-ENT B 
Air Sample Analysis Data Sheet

Surveyor 
Prin 

Reviewer (a 

Sample Location:CO,,•ANL WN,4 ic ¼ ý

Collected By:_____________

Type of A/S: P--)Z

BZ or WZ or GA / prticulate or iodine

Date/Time On: _0 0dtqi

Date/Time Off: 1 01 o -7

2'. LI2

16" o01

Date 

1D4yq
Sample Number:

Sampler ID No.: 3

Flow Rate On(& or LPM): 

Flow Rate Off )or LPM):__

COUNTING DATA ALPHA BETA 
Counting System L91-510'C) ___0_ 

Serial Number. L -•__ _ _._.... - 9Sav• -

Counting Date/Time 1oI i ' 

Gross Counts ..... (3 3 
Sample Count Time (Min) ___ 2o 
Gross Counts (cpm)-_ __ _ __ __ __ __ 

Background Counts . 3 ___.__ 

Bkg Count Time (Mn) 2c .L _. .__: .. ,- . t..  
Bkg Counts (cpm) _. ___"_ _. __ _ 

Net Counts .......__ _ _ _ _ __ _ _ _ _

Counter Efficiency 2.9 35/
Conversion Faco :��jj6*76E..7.j 6J6E-7

Volume (ml)

Activity

MDCR (cpm)

I. 4 4 '4 4

76E-7.

I

4.5E4

"2t I?&

4.5 E:,..:

I

: 4.5 E-7
I4

__I_ 
1>...  

�._.2_***�.� _____

RWP No.:

Comments: 

M-44 
NOTE: (Wt) (2.832 E4) = 
Activity (jCi/ml) = (Net cnml (rCnvp-re- p-+ I " . "

" | I I - .

qA



By 

Reviewer

1rC Wý e

MDCR CALCULATION:

MDCR = 2.71 + 

T
3.29 b _b 

;b aý

where: 
P= background counting rate 

Tb = background counting time 
= sample count time

MDCR - 2.71 
( 0113 ) 

"MD CR- 2.71 
MD~ (~ )R-___

+ 3.291 (0.¶1) + (0(1) 

+ 3.2911 (.-13) +3) 
(cao) ,c

a 

0~Y

MDCR = o,q 5 a 

MDCR= _ ._5__ ,- _ py

MDC CALCULATION:
7.

MDC = MDCR 
(Volume ) (Eff.) (2.22E6)

MDC 0. ITS o 5 ) 
().,-4I•3) (.2-j335) (2.22E6) 

,DC = I1.5L=-.H. , 
to?. oý4ý'IV (q3,45) ('2.22E6) 

MDC= "/D •Cl/m1 a CONCE 
-14 

MDC= 7.X/c C/ml py CONCE

where: 
Volume is in milliliters 
(should be at least I E6 ml) 
Efficience is in decimal form

a 

03Y

-' I 

NTRATION LIMIT = q-itD "Cinlfpy

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.
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MDCR/MDC Calculation Sheet 
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LB5100-W Low Background Counting System - Smear Analysis

Date: IO207 
Counting Unit Id: I 

Data file name: C:LBXL\UNITlSME1A4ULD 
Batch Ended: t0MjG711.08 

Crosstalk Correction: Not Applied

Alpha activity action level (DPM): 20.00 
Beta activity action level (DPM): 100.00 

CetaInty level for MDA and flags: 95.00% 
High Voltage Seating: 1490 

Application RevWMon: 3 

Application Version: Standard 

SReBd_ Activity 

DPM flags MDA 
33.60 155.14 MIL 3.27 
544.85 121.31 >AL 3.27

Alpha efficiency lo41 f Wa: V14-230AB 
Alpha Efficlor#,-ý: ;13.,5% 

Alpha to Beta CromsrglI: ;1k.i,;% 

Alpha Background (CP? 1): .t:0•66oW 7 
Alpha Correction Fýft 3r: 1.O0 

Beta efficlencyl oi f 4: &R-MAS 
Beta Efflckir i'-: 13.45% 

Beta into Alpha CrosaIt 1k: :..6!% 

Beta Background (CPuI): 1.8333333 

Beta Correction F11,ltr: 1.0ý0 
Count Alpha Beta Cco•llFetion 

Utme (min) CPM CPM ()3te -Time 
20.00 215.633 2535.6; M97 , Z18 
20.00 767.083 1974.1t; IC t'.097 1 CI.6
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