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Correction to Calibration Certificates of the Survey Instrumentation 

The calibration of the pancake GM and ZnS scintillation probes involves determining the 
relationship between the instrument reading and the true beta or alpha activity being measured. The 
results of such a calibration can be expressed as an efficiency for the instrument. For surveys, the 
activity of the unknown is calculated with the 4-t efficiency of the detector which is measured using 
the 4rt activity of a standard source.  

NES sent the instruments used in the Georgia Tech NNRC characterization survey to a local 
Connecticut calibration lab. The lab misrepresented their information on the calibration certificates.  
Some of the calibration certificates mistakenly list the efficiency as a 2nt activity while they were 
actually 41r activity. Others do not list the activity at which they were calibrated. The confusion was 
discussed with the lab in question and the matter was resolved. All corrections have been made 
directly on the calibration certificates.
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CERTIFICATE 
OF CALIBRATION 
(COUNT-RATE INSTRUMENT)

RSA Laboratories, Inc.  
.' 21 Pendleton Drive, P.O. Box 61 

Hebron, Connecticut 06248 
(860) 228-0721 Fax (860) 228-4402

Customer and Contact: NES, Inc., Attn: Daryl Thomas (203) 796-5284 
Customer Address: 44 Shelter Rock Road, Danbury, CT 06810-7095 
Inst. Mfr. & Model Eberline ESP Inst. Type Smart Portable 
Det. Mfr. & Model Eberline HP-210 Det. Type Pancake G-M 
Cal. Date 22 September 1997 Due Date 22 September 1998 

Environmental conditions: Temperature: 71"F Relative Humidity 48% Atmopheric Pressure 29.68 inches Hg 
Pre-calibration Checks: "* Contamination survey a Battery check a Slow response check "* Mechanical check a Audio check a Window operation "* Meter zero a Reset check a Plateau check "* Geotropism check 0 Fast response check a Alarm set

Inst. s/n 635 
Det. s/n 720694 
Cal. Interval 1 year 

"* Def. volts 900 Vdc 

"• Irlut sene. 10 mV

"* Pulse generator s/n 94926 (cal due 18 March 1997)a Oscilloscope s/n 171-04928 n Voltmeter s/n 57410002 (cal due 12 Nov 1997) "* HV Readout (2 points) Ref./Inst. V/ V Ref./lInst. V/ V Comments: Replaced 6 "C* cell allaine batteie... Deed timt- set to S.06-07, CC set to 1.00+00. Pulse calibratim performed with desd-time 
comrpeasado disabled.

SIN of source used for precision check 16 Isotope Cs-13? Dedicated Source? oYes nNo Reading #1 3.12+04 cpm Reading 2 3.53+04 cpu Reading 3 3.43+04 cpm Mean 3.36+04 cpu
cson:ll Xi . L 1 lOJt|Dhi0% O(Atoftoteram e 

Range Multiplier Reference Calibrantio Poiut IBMn ent r'Indictiou 
N/A 800,000 cpO 8.02+05 cpl 
N/A 200.000 Clm 2 .01+05 cpm 
N/A 80,000 cp= 8.01+ 04 cpu 
N/A 20,000 cpl 2.01+04 cpm 
N/A 8,000 cpa 8.00+03 cp, 
N/A 2,000 cp€ 2.00+03 cp 
N/A 800 cpm 8.01+02 0 lmc 
N/A 200 cpu 2.03+02 cpm 
N/A 80 cpO 8.02+01 cpm 
N/A 20 cpo 2.08+01 cpm 

All ranges calibrated electronically.  
,_cal backgound (cpn) - SO 

1 11 nstrum~d 41rInswrumust Rag Multplier CaL Source Used (sotope mad S/N) So=*ce Actvity (dp) _L_ ,eading (cpm) Efficiec• y (%1 
n/a C.14 1D699 208,620 7.68+03 3.7 
1/1 Pmo-147 D703 17,421 935+02 5.1 
n/a Tc-991D702 23,064 2.61+ 03 11.1 
n/a Cs-137 12886 21,184 4.46+03 21.1 
n/a CI-36DA"00 23,598 3.53+03 23.2 
n/a Sr/Y-90/1711 54,876 1.38+04 25.1

iOVAt-WrAtoncs w. tjqyq Instrument indicates within ± 10% of calibration points unless otherwise indicated. Source-to-detector entry window distance for efficiency determinations is 1 cm unless otherwise specified. RSA Laboratories, Inc. certifies that the above instrument has been calibrated with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted values of natural physical constants, or have been de by the ratio-type of calibration technir .-.  

Calibrated by: Diu ~ 2 .5~I' Itt

Reviewed by iui~'h4-J Ju Date CA SE7>;
Page 1 of 2
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NES, Inc. 82A8045 ATTACHMENT A 
INSTRUMENT RESPONSE RANGE CHECK

Meter Model # ESP 
Meter Serial # 635 

Probe Model # HP-210 
Probe Serial # 720694

location of source on the detector 

Note: All source readings @ c,

Date

Source Type 
Source Serial #

Contact

source reading 
(net counts) 

1 135,000 
2 140,000 
3 141,000 
4 142,000 
5 143,000 
6 143,000 
7 144,000 
8 144,000 
9 143,000 

10 142,000 
total 1,417,000 

mean 141,700

(reading - mean) 

-6,700 
-1,700 
-700 
300 

1,300 
1,300 
2,300 
2,300 
1,300 
300

squared

44890000 
2890000 
490000 
90000 

1690000 
1690000 
5290000 
5290000 
1690000 
90000 

total 64100000 

total divide 9 7122222 
sqrt. 2669

upper range = mean +(1.96)(sqrt) = 
lower range = mean - (1.96)(sqrt) =

146931 cpm 
136469 cpm

beta-gamma 
beta-gamma

Patricia Lopez

Darold Thomas

10/8/97 

Tc-99 
1097/87

Technician 

Reviewer
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CERTIFICATE 
OF CALIBRATION 
(COUNT-RATE INSTRUMENT)

RSA Laboratories, Inc.  
S21 Pendleton Drive, P.O. Box 61 

Hebron, Connecticut 06248 
(860) 228-0721 Fax (860) 228-4402

Customer and Contact: NES, Inc., Attn: Daryl Thomas (203) 796-5284 Customer Address: 44 Shelter Rock Road, Danbury, CT 06810-7095 
Inst. Mfr. & Model Ludlun Model 2220 Inst. Type Scaler/Rateneter 
Det. Mfr. & Model Ludlum 44-65 Det. Type Alpha Scintillator Cal. Date 26 September 1997 Due Date 26 September 1998 

Environmental conditions: Temperature: 71*F Relative Humidity 43 % Atmospheric Premsse 29.17 inches Hg 
Pre-calibration Checks: 
"* Contamination survey E Battery check U Slow response check "* Mechanical check U Audio check U Window operation "* Meter zero a Reset check m Plateau check "* Geotropism check 0 Fast response check 0 Alarm set

Inst. s/n 48409 
Det. s/n 062385 
Cal. Interval 1 year 

" Det. volts 900 Vdc 

"• Input sens. 10 miV

"* Pulse generator s/n 94926 (cal due 25 March 1998)0 Oscilloscope s/n 171-04928 a Voltmeter s/n 57410002 (cal due 06 June 1998) "• HV Readout (2 points) Ref./Inst. SOOV/ 500V Ref./lnst. S00V/ 1500V 
Comments: Replaced 4 "D" cell alkaline batteries. Replaced broken bottom pledi window in 44-65 probe 062385 
Background a -3 cpu

SIN of source used for precision check 10210 
Reading II 7,000 Reading 12 7,000 
Precision: 0±<10% 0±10-20% O0utoftoleraj

Isotope Th-230 Dedicated Source? aYes UNo 
Reading #3 7,000 Mean 7,000

"As Found" Instriument "As left" lestrmenwt Range _Reference Cahlbration Point rt,. _.Indication 

L 1000 400,000 cpm 400,000 cpu 400,000 cp-a 
1000 100,000 cpsn 100,000 cln 100,000 clau 

• 100 40,000 cpm 40,000 cpu 40,000 cpus 
X 100 10,000 clan 10,000 cpus I0,000 cP X 10 -- 4,000 cpl 4,000 cla 4,000 CPO 
110 1,000 CPU 1,000 cpl 1,000 cpm 
X 1 400 cpm 400 cp 400 ,pq X 1 100 CP 100 cls 100clan..  

1 mm. count 400,000 cpm 399,986 cpu 399,986 cpu 

All ranges calibrated electronically.  

Instrunlenit isstrusnent Range Mlpier Cal. Soue Used (sotope and SN) Source Activity (dpua ) j Re -di-g (cpu) Ef-iciency (S) 
X 10 T1-230 I 91TH2200210 38,900 7,000 18% 

DqA T =.-..:,,. nT,,U WA•4 ~ w a ..3~........ ..ae . .t.n .... fclirtinp. nsulesotewseidcae. or-odtetr nr wno
RS I. . es -9•• .7A. 111m toncates within ± 10% of calibration points unless otherwise indicated. sore-to-detector entry window distance for efficiency determinations is 1 cm unless otherwise specified. RSA Laboratories, Inc. certifies that the above inatmment has been calibrated with standards traceable to the National Instinue of Standards and Technology, or have been derived fvmn accepted values of natural physical constans, or have been derived by ratio-y fcalibraton techniques.  

Calibrated'by: 61 Ai- - sle9C-0tv Data 2-0 `7P

Reviewed

Pape I of I
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NES, Inc. 82A8045 ATTACHMENT A 
INSTRUMENT RESPONSE RANGE CHECK

Meter Model # Ludlum 2220 
Meter Serial # 48409 

Probe Model # 
Probe Serial # 62385

location of source on the detector 

Note: All source readings @ c

Date

Source Type 
Source Serial #

Contact

source reading 
(net counts) 

1 66,181 
2 65,880 
3 65,991 
4 65,946 
5 65,906 
6 65,469 
7 66,192 
8 65,938 
9 66,052 

10 66,323 
total 659,878

(reading - mean) 

193 
-108 

3 
-42 
-82 

-519 
204 
-50 

64 
335

squared 

37326.24 
11620.84 

10.24 
1747.24 
6691.24 

269153.44 
41697.64 
2480.04 
4121.64 

112359.04 
total 487207.6

mean 65,988 total divide 9 54134 
sqrt. 233

upper range = mean +(1.96)(sqrt) = 
lower range : mean - (I .96)(sqrt) = 

Techniciai 

Reviewer

66444 cpm 
65532 cpm 

Peter Manion 

Patricia Lopez
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CERTIFICATE 
OF CALIBRATION 
(COUNT-RATE INSTRUMENT)

4RSA Laboratories, Inc.  
S21 Pendleton Drive, P.O. Box 61 

Hebron, Connecticut 06248 
(860) 228-0721 Fax (860) 228-4402

Customer and Contact: NES, Inc., Attn: Daryl Thomas (203) 796-5284 
Customer Address: 44 Shelter Rock Road, Danbury, CT 06810-7095 
Inst. Mfr. & Model Ludlum Model 2220 Inst. Type Scaler/Ratemeter 
Det. Mfr. & Model Ludlwn 43-65 Det. Type Alpha Scintillator 
Cal. Date 19 September 1997 Due Date 19 September 1998 

Environmental conditions: Temperature: 70"F Relative Humidity 48% Atmospheric Pressure 29.68 inches HS 
Pr,-calibration Checks: 
"* Contamination survey M Dattery check U Slow response check "* Mechanical check N Audio check E Window operation "* Meter zero a Reset check U Plateau check "* Geotropism check 0 Fast response check 0 Alarm set

"* Pulse generator s/n 94926 (cal due 25 March 1998)o Oscilloscope s/n 171-04928 "* HV Readout (2 points) Ref./Ing. SOOV/ 450V Ref./Inst. LS0V/ I00V

Inst. s/n 50061 
Det. s/n 063291 
Cal. Interval 1 year 

"* Det. volta 950 Vdc 

" Input sens. 10 mV

d Voltmeter s/n 57410002 (cal due 06 June 1998)

Comments: Local backrnumnA - . I1

S/N of source used for precision check 10210 Isotope T-230 Dedicated Source? 0Yes UNo Reading #l 7,000 Reading 02 7,000 Reading 53 7,000 Mean 7,000 
Precision: @± <10% 0±10-20% OOut of tolerance 

"I "As Fomud" lasirment "As left" Instrumeat 
Ranp Refereact Caliradto Point Indication Indication 
X 1000 400,000 cPO 400,000 cpu 400,000 cpu
X 1000 100,000 CPO 100,000 CPu 100,000 cpu 
X 100 40,000 cpu 40,000 cpu 40,000 cpm 
X 100 10,000 CPO 10,000 CPu 10.000 cpu 
X 10 4,000 elp 4,000 cpm 4.000 cpu 
X 10 1,000 cpu 1,000 cpu 1.000 cPu 
x 1 400 lcp 400 cpm 400 cpm 
x 1 100 cpO 100 CPu 100 cpm 

1 mim. count 400,000 cpm 399,911 cpu 399,911 cpu 

All ranges calibrated electronically.  

I II nsrMent Instrimn Range Multipis Cal. Source Used (isotope sad S"N) Soue. Activity (dpm) Reading (cpm) Effici•ncy (M1 
X 10 1T43 91TH.200210 38,900 7,000 18%

A,- L~AMOMr~nS u•N jiy. instruenta indicates thin ± 10% ofcahbration points unless otherwise indicated. Source-to-detector entry window distance for efficiency determinations is 1 cmt unle-o otherwise specified. RSA Laboratories, Inc. certifies that the above instrument has been calibrated with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted values of natural physical constants, or have been derived by the ratio-tV~rpe of calibration techniques.

Calibrated by:I 

Reviewed by:

Date t( Sc 4r '7-7 

Date 1Jo1 

Page I of I
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NES, Inc. 82A8034 ATTACt-NIENT B 
LNSTRUMEENT RESPONSE RANGE CHECK

Meter Model # 
Meter Serial # 

Probe Model # 
Probe Serial #

Z12, 

063 e- -

Instrument Background CPM 

Location of Source on Probe

Date /7/9-7 
Technician 77L.  

Reviewer 

Source Type t - 23'? 
Source Serial #, ' -9

�'7 /2AAX4

Source CPM 

S7-7- 2.o 

& ?313 
G tgi43 i 

ro Z2 
( S-6 5' 

R ~1-74

(x - X) 2

t2. q.o9 

*q-1,r 4 

3 2 a 1.7 
13(01 

"..qoi j"S•s9 Sot/ 
(0 q00 I 
g -I o 
/o2o•

x (p 21., sigma Range "7T

Upper Range 
Lower Range .= -7 57ZI

ORange = 1.96 p- x) 2 

n I 

Upper Range = 3 + a Range 
Lower Range = R - a Range 

A-8
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CERTIFICATE 
OF CALIBRATION 
(COUNT-RATE INSTRUMENT)

j RSA Laboratories, Inc.  
14 21 Pendleton Drive, P.O. Box 61 

Hebron, Connecticut 06248 
(860) 228-0721 Fax (860) 228-4402

Customer and Contact: NES, Inc., Attn: Daryl Thomas (203) 796-5284 
Customer Address: 44 Shelter Rock Road, Danbury, CT 06810-7095 
Inst. Mfr. & Model Ludlum Model 2220 Inst. Type Scaler/Ratemeter 
Det. Mfr. & Model Eberline AC-3 Det. Type Alpha Scintillator 
Cal. Date 19 September 1997 Due Date 19 September 1998 

Environmental conditions: Temperature: 70"F Relative Humidity 48% Atmospheric Pressure 29.68 inches Hg 
Pre-calibration Checks: 
"* Contamination survey U Battery check a Slow response check 
"* Mechanical check N Audio check a Window operation "* Meter zero a Reset check a Plateau check 
"* Geotropism check a Fast response check 0 Alarm se

"* Pulse generator &/a 94926 (cal due 25 March 1998)0 Oscilloscope 3/n 171-04923 
"* HV Readout (2 points) Ref./Int. 300V/ S00V Rgf/Int. LS0VI I500V

last. s/n 50062 
Det. s/n 408951 
Cal. Interval 1 year 

"* Det. volts 1060 Vdc 

"* Input sens. 12 mV

N Voltmeter s/n 57410002 (cal due 06 June 1998)

Comments: Replaced 4 "D" cell alkWine batteries. Local background a - 2 cpm. Repaired broken high voltage wire connection.

S/N of source used for precision check #0210 Isotope Cs-137 Dedicated Source? oYes •No 
Reading #1 3,000 Reading #2 3,000 Reading #3 3,000 Mean 3,000 
Precision: 8±<10% 0±10-20% DOut oftolerance 

"As Found" Instrument "As left" InStrumeut 
Range Referce Calibratios Point Indicatiou Indicatim.  
X 1000 00.000 cplis ",No0 CPO 40.,00 cpm 

X 1000 I00,000 CPO 00.000 CPO 100.000 CPO 
x 100 40,000 cpm 40,000 cpu 40,000 cps 
x 100 10,000 cp€ 10,000 cp 10,000 cpO 
x 10 4,000 cpm 4,000 cpu 4.000 cpm 
x 10 1,000 cpu 1,000 CPO 1,000 cPO 
x 1 400 cpm 400 cpm 400 cpm 
x 1 100 cpm 100 cpO 100 cpu 

1 min; count 400,000 cpu 399,054 cpm 399,054 cpm 

All ranges calibrated electronically.  

1nstr Iamen J strmnent 
Range Mullpfier Cal. Source Used (isotope and S/N) Source Activity (dpm) Reading (cpu)I Effixiency (S) 

X 10 J V-230 #91TH2200210 38,900 3,000 7.7%

RSA Laboratories ID# 1490. Instrument indicat•s within ± 10% of calibration pointa unless otherwise indicated. Source-to-detector entry window distance for efficiency determinations is I cm unle. otherwise specified. RSA Laboratories, Inc. certifies that the above instrument has been calibrated 
with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted values of natural physical constants, 
or have been den'.d by the rao- of clibrtion techniques.  

Calibrated by: Q,. (2. %&"ter% Date 0

Date /gq_< r'/" 

Page 1 of 1
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NES, Inc. 82A8045 ATTACHMENT A 
INSTRUMENT RESPONSE RANGE CHECK

Meter Model # Ludlum 2220 
Meter Serial # 50062

Probe Model # 
Probe Serial #

Date

Source Type 
Source Serial #408951

location of source on the detector Contac 

Note: All source readings @ contact

.t

source reading 
(net counts) 

1 27,246 
2 26,612 
3 26,402 
4 26,596 
5 26,540 
6 26,838 
7 26,668 
8 26,682 
9 26,657 

10 26,772 
total 267,013 

mean 26,701

(reading - mean) 

545 
-89 

-299 
-105 
-161 
137 
-33 
-19 
-44 
71

upper range = mean +(1.96)(sqrt) = 
lower range = mean - (1.96)(sqrt) = 

Techniciar 

Reviewer

squared

296698.09 
7974.49 

89580.49 
11088.09 
26017.69 
18686.89 
1108.89 
372.49 
1962.49 
4998.49 

total 458488.1

total divide 9 50943 
sqrt. 226 

27144 cpm 
26259 cpm 

Patricia Lopez 

Pat Horkman
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CERTIFICATE 
OF CALIBRATION 
(COUNT-RATE INSTRUMENT)

(U RSA Laboratories, Inc.  
"21 Pendleton Drive, P.O. Box 61 
Hebron, Connecticut 06248 
(860) 228-0721 Fax (860) 228-4402

Customer and Contact: NES, Inc., Attn: Daryl Thomas (203) 796-5284 
Customer Address: 44 Shelter Rock Road, Danbury, CT 06810-7095 
Inst. Mfr. & Model Ludlum Model 2220 Inst. Type Scaler/Ratemeter 
Det. Mfr. & Model Ludlum 44-9 . Det. Type G-M Pancake 
Cal. Date 16 September 1997 Due Date 16 September 1998 

Environmental conditions: Temperature: 70*F Relative Humidity 49% Atmospheric Pressure 29.68 inches Hg 
Pra-calibration Checks: 
"* Contamination survey a Battery check a Slow response check 
"* Mechanical check a Audio check 1 Window operation 
"* Meter zero a Reset check a Plateau check 
"* Geotropism check a Fast response check 13 Aiarm set

"* Pulse generator i/n 94926 (cal due 25 March 1998)0 Oscilloscope s/n 171-04928 
"* HV Readout (2 points) Ref./Inst. $00V/ 4S0V Ref./Ina. 100V/ ISOOV

Inst. s/n 52823 
Det. s/n 011150 
Cal. Interval 1 year 

" Det. volts 900 Vdc 

" Input sens. 10 mV

a Voltmeter i/n 57410002 (cal due 06 June 1998)

to.urnmmnti: epuceu ii-.i tuoe in 44-9 IU011iS'

S/N of source used for precision check #6 Isotope Cs-137 Dedicated Source? OYes nNo 
Reading #1 60,000 Reading #2 60,000 Reading #3 60.000 Mean 60,000 
Precision: N±<10% o±+10.20% DOra of tolerance 

"As Found" Instrumeat "As left" Instrumet 
Range Reference Calibration Point Indication I ndication 

x 1000 400,000 cpm 400.000 cps 400.000 cpm 
x 1000 100,000 cpu 100,000 cpm 100,000 cpWn 
x 100 40,000 cpm 40,000 cp. 40,000 cpO 
x 100 10,000 cpU 10,000 cpU 10,000 cpu 
"x 10 4,000 cpa 4,000 cpm 4,000 cpu 
x 10 1.000 cpm 1,000 cpu 1,000 cpm 
x I 400 cpm 400 cpm 400 cpm 
x 1 00 lcpm 100 cpu 100 cpm 

1 win. count 400,000 cpm 400,105 cpu 400,105 cpu 

All ranges calibrated electronically.  

Local background (cpu) so5 
Instrument 1 _ Instrument 

Range Multiplier Cal. Source Used (iotope and S/N) Source Activity (dpm) Reading (cpm) Efficiency (%) 

I min. count C-4 1D 699 208,620 16,179 7.73 
1 min. count PW-147 #D703 17,421 2255 12.66 
I min. count Tc-99 0D702 23,064 6041 25.98 
1 min, count Cs-137 #2886 21,184 9313 43.73 
1 min. count CI-36 #D700 23,598 10,424 43.96 
1 min. count Sr/Y-90 /D711 S4,876 24.384 44.34 
I win. count T1-230 #91TH4700001 32,999 4906 14.85 

RSA Laboratores ID# 1489. Instrument indicates within ± 10% of calibration points unless otherwise indicated. Source-to-detector entry window distance for efficiency determinations is I cm unles otherwise specified. RSA Laboratories, Inc. certifies that the above instrument has been calibrated 
with standards traceable to the National Institute of Standards and Technology, or have been derived from accepted values of natural physical constants, 
or have been derived by the rati-t fehfibratio.  

Calibrated by: 0%4.y,? $C("' Date 5ee~~ 

Reviewed by: s. Date (~ ~ 9 
Page I of 2 
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NES, Inc. 82A8045 ATTACHMENT A 
INSTRUMENT RESPONSE RANGE CHECK

Meter Model # Ludlum 2220 
Meter Serial # 52823 

Probe Model # 44-9 
Probe Serial # 11150

Date

Source Type 
Source Serial #

location of source on the detector Contac 

Note: All source readings @ contact

10/7/97 

Tc-99 
1097/87

:t

source reading 
(net counts) 

1 152,646 
2 151,617 
3 151,921 
4 151,178 
5 151,178 
6 150,275 
7 150,317 
8 149,979 
9 149,528 

10 148,739 
total 1,507,378 

mean 150,738

(reading - mean) 

1,908 
879 

1,183 
440 
440 
-463 
-421 
-759 

-1,210 
-1,999

upper range * mean +(1.96)(sqrt)= 
lower range = mean - (1.96)(sqrt) = 

Techniclai 

Reviewer

squared 

3641227.24 
772992.64 

1399962.24 
193776.04 
193776.04 
214183.84 
177072.64 
575777.44 

1463616.04 
3995201.44 

total 12627585.6

total divide 9 1403065 
sqrt. 1185 

153059 cpm 
148416 cpm 

I Patricia Lopez 

Pat Horkman
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COMMENTS: 

Corrvezsien factor cpm to dpa for U-238i 3.15 

(rOLO/e 

Gure Cmb*ý ON - pmkrad =miuw saw k M 44.9 nw *A f tdwit *a via 

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPUER CAL POINT *AS FOUND READING* METER READING* 

x 1001 100OKcr ;pm______ -

X10 4K cam ________ _______ 

x1p lK nm lain___ ____0___ 

X11 A40 om mw______ 9,6b____ 

x~l 100 cnmn /do______ 160____ 

c~~vt~~nt~'wt~~n& 1O Ivt'i2 ~-llImoge(s) Cai~brated fIoctrafikdly 
RfEEENCE INSTRUMENT INST1RUMENT REFERIENCI INSTRUMENT INSTRUMENT 
CAL. POINT RECBVYED MEIER READING CAL.. POINTA RECEIVED METER READINW 

Di ~c Log 
ROWL4 00 Cn 1,1211Vscale SW cim ZXLL vp 

40 K ca ~2' 3 50 K a-n-S~ ~ 
4 K -l~ -- Y.L- W-5Kcm.TeC 
400CM4 00 Corn LSP! -r.2.L 
40 cp -a - - __ _ _ __ _ _ _

11W@G~It ~i~~i UP6IO be eq *UIW~t CtML4V.466~ en AM 143.175.State of T*=o Clbratlon License No. LO- I t463
111leence lnsawmnts and/wrSucs 

Cls17 oawma S/m 0 1162 GZG1 12 0 MW4 s 0 75103TI$06 70679 05V2 0Neutran A,,.241 to S/N T-304 

03 A~phimS/N E)_____ _ Bet otSIN _ ________ Other _________ 

[2' m 500 S/N 121 036 [1 CSclloscope, SI.. ' utmter SIN 61 730074 

Corbrated By- 4&1 1In t. - ate __________________

RWwod By -~-rA~ 1 Date - 4- -ý31i 7
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.xC..v Wi. 2C)LLNU rLLK. i10-13-37 :10[08A.Si NES I Nc- 4048943325--z 2/- 4 
Of LUDLUM MEA4AURiMtNT3. Ifm;.  

Sel~ifi an ftnirkl CRTIICAE 0FCALBRAIONPOST, OFFICE 3OX 810 PPo.915-Z3.5494& U ~ ls~fif;aramwtfldCR FCAEO CAiR iO 501 OAK STREET FAX NO. 91 55-436-4672 
SWEETWATER. TEXAS 79556, U.S.A.  

CUSTOMER NES. 'NC. ORDER NO. 225872 
4t. Ludixn Mecakxier~wnts Inc. Model 2221 Sarld No. 65~ 

Mfg. Ludim Measur enti-Inc- Model 41&9 Serk~f N. AR )&6-76 
Cd. Wae 04/21/97 Cd DueDete 10/21197 CcK. ritervl 6 onh Moterface 20-5 

::eck mark f'fpnoq to opollIc'~s Trutt. crtdlcx detector lAW nltg. spec. T. 74.. OF RH_ 38 % At 04 irin Mg 
SNow WifUrnn ft imen~t Roelvod [3r.~I0 10-2S [] Out of Tol. [: RoqL~tlg Repdir 

2'Mechlanical ck. 2' Metw Zeored C3 background S4ubtroct 2' 1wse54m-umeaedty 
2' /S Rmp~. ck 2'Rssot ck. 2' W'indaw Oper~to 2' #Ohopism 

2' Audo dc. AlannSeff9~g k. 2' Soft. C1k. n. Voltj -A&YDC 
C)62Ibroted h accordance wit LMl SOP 14,1 rev 121/0,/9 0 Collorcotd n accordance with UvtI SOP 14.9 rev 12/19/89.  

Threshod mV 
nistnrvinonVoftSet X0V rpu Somi. 50mV not. Oper. 9 V ot.... mV Did Rollo 100 * 10 

Ig HV WOW~u (2 points I Ret./rVSI ý /i50 V Ref Jins. LI ,.i2000 i



My TI DI .CLUNU rl-ýAJK 

of 
zc~~f 1rd nx atnof

CONVERSION CHART

Customer NES. INC.  

Model 2221 Seu u iDot 

Source -Cs- 137 194.6 mCi

Reference Point 

150 mR/hi 

50 mR/hr 

15 mR/hr 

5 mnR/tv 

1.5 mR1/hr 

1.0 MR/hr 

Reference Point 

150 mR/tv 

50 mR/hr 

15 m R/hr 

5 mR/h 

1.5 mR/hr 

1.0 mR/hr 

Signature: A A.

"As Foundw Reac 
Analog

Date 04/27197 Order f. 225872 

ector Model 44-7 Serial No. AANO671, -14 

Hiah voltane 900 V 

Input Sensitivity 50______ myrn 

iirgs (CPM): Afler Adjustmnent Readings iCPMI: 
Ronge/Seale Analog jRcxnge/Sco!e

4o

"As Fourd'Readings: 
Digital Count Time 

Z931f , 

V 3'L7

;20 

After Adjujstment Readings: 
Digital Count lime 

II

flnt�

FORMCI7.P 021;1197
* Serving The Nuclear Industry Since 1962 .

A-15
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501 OAK STREEr FAX NO. 9'S-235-4672 
SWE7EWArER, TEXAS 79556. U.S.A.
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2929 beta-gamma 

INSTRUMENT RESPONSE CHECK RANGE

model# L2221 
serial# 68537 

probe type 44-9 
serial# 68917

source reading

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

total 
mean

78633 
78223 
78178 
77765 
77919 
78184 
77417 
77979 
77768 
77799 

779865 
77986.5

date

source type 
serial#

reading - mean

646.5 
236.5 
191.5 
-221.5 
-67.5 
197.5 

-569.5 
-7.5 

-218.5 
-187.5 

total 
total divide 9

upper range =mean+(1.96)(sq.rt.) 
lower range =mean-(1.96)(sq.rt.) = 

technician 

reviewer

Page 1 

A-16

10/7/97

Tc-99 
1096/87

squared

417962.25 
55932.25 
36672.25 
49062.25 
4556.25 

39006.25 
324330.25 

56.25 
47742.25 
35156.25 
1010476.5 
112275.17 

335.07

78643 
77330



E rn A subsidiay of 

EberfinThermo Insfrumeai Systems Inc.  

CERTIFICATION OF CALIBRATION 

Teletector 6112D 
Instrument 

CS-137 5/N 1Z4 
Type of Source .e I7N1 

Cs-137 S/N 123 
Cs-137 S/N 120 

Range Calibration Point Reading 

10 R/hr 9.5 to 10.5 R/hr /X R/hr 

190 R/hr 142.5 t6 157.5 R/hr /•U4-0 R/hr 

700 R/hr 19111.0 to 210.S R/hr 20/1, &, R/hr 

250 R/hr 275- A n M-0O R/hr d0312. R.4hr 
750 RD'hr 71 5 Z5 7to 7 5 •,/hr 2 32'. R• Rhr 

1000 R,'r- 9030.0t 999.9 Rhr 9~9 R!'h 
1 .. R..hr .9 to 1A mR,./h_ mR.h 

10 uRn/hir 9.5 to 10.5 mR,'r MRh 
1e m/i '-" 1-35.0 to 1 65. Mh mR/hr . - -, hr 

250 JuRthi- 25~-eO 2--75Te--mR~hr M ~Rn/hi 

750 mR/hr 712.5 to 787.5 1  hr n 0, 

Calibration sources used have calibration traceabl t the National institute Of Standards And Technology.  

Date Signature 
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Page 2 of 2

EberlineA subsidiary of f Thermo Iastrument 
Systems Inc.

CERTIFICATION OF CALIBRATION 

Teletector 6112D 
Instrument 

Serial No. 3- , 
Cs-137 S/N 124 

Type of Source C- ",- ,, 

Cs-137 S/N 123 
Cs-137 S/N 120 

Range Calibration Point Reading 

1000 mRh 900 to4 .999.9 or Bkinq 9 R/h 
mR •ange 10 R/hr for 36 seconds 100 _ 10 mRR/hr f ,'' mR/hr

Calibration sources used have calibration traceable t he National Institute Of Standards And Technology.  

Date 2 Sintr /s - "4.17,

A-18



( I

SCITEC 
i An And o;CrLan 

" I'V . 7 «Lim"ited-Warranty 
:.Scitec,,q Corporation warrants .its XRF Spectrum. Analyzers and 
_,-"accessories" •tIo\, t'ne free- from.. defects in manufacturing and 
V-materials.fora period.of oneyear from date of delivery., Repair 
.,rvitcps are..-warranted to b~e,.' free from defects in labor and 
('mnateria1s'for, ninety days'after return to customer. Instances of 
,<,misuse. theft, abuse. or accident are not covered.  L ".  

. / .. 
S '7 

\~ 2,/ 

' MAP Serial No. ,t_ Effective Date

(



T1VZ4 
Thermao Analytical Inc.

I \L -J -N_ INC-* 404d34312.5;,- 3.12

rMAifbeIrne 
Jorfo" Str 'eet N 

A iougquotqie. NM 87 ?go.38,4 

(iO-9) J45.9531

CUSiTQIER: Mc~lellan AFB 
Bldg. #628 
biacranmento, CA 

ADDRESS:

F.O. NUKIER:

95 65 2

N-15559 9

TMA/r.ERLINE S.O. NUM~BER: 

,-ATE SHIPPED: Y/

S-02C18

CERTIK.CATE OF COMPLIANCE 

The radI-unfict;.ye sourceg or jervic~s ýxfw~Trin ftrig this order have beea subjercte~ 
all' [lar~ tve Os.;4efl ail A: % Ll.* ± I.±Sp L',1 ;PeC t10113, z : *-r ,.  

:he TMA/E7berline quiality assurancte p-ocr~dures, and, as aiPLcatb>:, are iii :!rpliarrn %tith ip~ceificationo impoa,-d by tht- abovc rcfcrcnccd contr-act/ 
purchase order number.  

Calibration has been accomplished in s.-cordance with TRA/Eberline Calibration 
procedures. Sources for calibration and/or dose rates have cali~ration 
tvaceable to National Bureau Standardqi.  

Thie un~dersigned as the authorized repr'sentative of THA/Eberline warrants the laiform:it;ior. contained within this docum;.-nt to be a true stateiren!t of -act..  

Quality A35sau ., m

A-20



.AWA 
Thermo Analytical/rm 

TMAIEbewfne AMbuquerq" L8borstory 

7021 Par American Hwy. AE 
Albuqueqqu. NM 87109 

(505) 345-3461 * FAX (SO5) 761.5416 

CERTIFICATE OF CALIBRATION 

Electroplated Alpha Standard 

S.o.8 S-01994 
P.O. 8 N15599 

Descriotfon of Standard: 
Maei No. S94-1.•; Serial No. 9796 isotope PutoiM-2-....  
Eiectroplated ors polished Ni disc, 0. 79 mm th,ck.  

Total diameter of 3.18 cm and an active diameter of 2.54 cm.  
Radioactive rraterial permanently fixed to the disc by heat treatment. without any covering over the active ,=urfqce 

Mossuroment Method: 

The 2 r -Siptla em:s3jon rate was measured using an interne) gas flow proportional chamoer. Absolute counting of , ita •,artiOs emitted in the hemisphefe above the active surface was verified by counting above, bplow a• d a, the operatPrig voltagi. Trhe calibration is traceable to NBS by reference to an NBS calibrated alpha source. ;n:o-cc •,,ar.  isons tesnrigs between EAC-NOS sh~ow an agreement within 0.2%.  

Measurement Result:.  

The totial number of alpha particles emitted from the surface of the disc eer minute (cpm) on Me calibration date was 

1 630 + 163 
The total oisintegration rate (dpm) -" 

3,250 
4 325 0.00147 

The uncertainty of the measurement is 10 % which is the sum of random counting error at the 9•% ccnfidence level and the estimated upper limit of systematic error in this measurement 

Caliorated by: 'lo.ia Madrid Reviewed by- -Arthur Shanks S(print) 
(print) 

(signature) 
(signature) 

CallorpAtion Date: February 6, 1990 _ Date, February 6, 1990 

N•,.; It is r~uommenced the: :t*it source ou recertified on at. annual bautr.

.-;��-u 
i�

A-21
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Thermo Analytical Inc.  

TMA/Eberllne Albuquerque Laboratory 

7021 Pan American Hwy NE 

Albuquerque. NM 87109 

5051345-3461 CERTIFICATE OF CALIBRATION

Electroplated Beta Standard
S.O. # S-01994 
p.o.# N15599

Description of Standard:

Mcdel No DNS-18sp_ Serial No. 1097/87 ____ isotope Techne.iium_=9 _

{ec,.ipa:d on polished - Ni d. disc.

Tota; dia&mrer of 3.18 cm and an active diameter of

r'a,_,!oact, e "7,aterial permanently fixed to the disc by heat treatment without any covering over the act:v; s;ufa,:e.  

Mea!!ure.nent Mothod: 

Tri e 2- %-e emrssion rate was measured using an internal gas flo.y proportional chamber. Absolute coLý,cn-n 
,-ets oarvc-.3-s emr'ted in the he;.isphere abovz the ,,t;v? surtae vas verified by counting above. be:o.,. and at :hs 

S.rna vo.aý TE e calibration :s t-aceab!e to ES :\, r e*eren ce to an NSS C:aliibrated beta souce , r tCmar.  
0,'• '.-s - EA.C-NSS show an agreement within 2.3% 

,e.,su• etir-ef oe tapt; 

T•: tors 'vr.'J' e, of oeta particles emitted from the surfac3 of the disc per minute (cpm) on the cai•.rvior. d;ae wn&

225,000 22,500

,F" toa .. s~r,,egration rate dpm)assuming 25% bac scarter 0t beta particles from the sunace n -nc i::. was 

359,000_ 35,900 0.162 
T7, , uncertair-ty of the measurement is 110f.. % which is the sum of random courting error at tne 
:-..,;o~:;icence level an d the estimated uPper hitni? of systematic error in this measurement.

Gloria Madrid

(print) 

(signature)

Calioration Date: February 6, 1990

Rev;eweaC by: 

Date: Feb,

Arthur Shanks ____ 

(print) 

(signature) 

muary 6, 1990

Note: It is recommended that this source be recertified on an annual basis.

A-22

0.79 MM thrAk.

2.54

C.?.h3rz:ed D',,:



Thermo AnaiytkaJInc.

LI - 0 I I UjAI.l , NL5 I NC-

- ~ 17 __1 gs r:!, x3674 
_______ Ab.!)JqColft NAie7I90 3874_ 

CERTIFICATE OF CALIBRATION

Gamma Standard
S.0.0a S-020C8 
P.0, 0 N15599

V'ozl: No. --. Cs,-7A - Sefiat No. - 1699/19l Isotope Cesium-137 

.h0 ,o; 42-mmr"7a radtalions 'mounted on a 1.2 cm diameter q IC 
,rmn Mhick Snd italed in a Plastic diar 1" din x 1/8"1 thick.  

Messuwr~emen Milihod: 

mei~in~rev orrission rate was CwiflpIrC w~ith a simnilar stanidard which! W'3 -aiibratgi by the National 5;-i 
"it Stw'rU~sj. 7h13 -om'parison of relative gamma ray emission rates .0was Icc mprilfled using a migh ei.tr 
ýXlima.F'1i' cis6 clo., 1rornina active volume 100 cm3) and& multich~annel pulse height ana~lyzer.

The 43rm~a -ay'-,C Zi-rity of m~e ý!andard on -January 28- 1990.... was

T he urncerVrtintv w -?. g-ivity is 5 % wrIzCM is the sum of the uinCnAr~n*,y ass:pned !o t~e -B 
rsfere!-q stamcarl, 3-k) :me ran~em error of couni.rfng attne99% confidence level. one the ss'irn3:e, LUPDýP fi-*it 
Of systemetii er'orS.

GloraMdrid__ 
(print) 

(signature)

:Zalioralioro Date: JA8MUMY 28, 1990

Reviewed by: Arthut...Shaii.kv

(svgnature)

Da?.

Noto., I is FRecommended that this source be recerfiffed an an annual basis.

A-23

Deacripdoti of Standard:

4u4d84332ý3: =ý !



Comparison of the Analysis Performed by the On-site and Independent Laboratories 

Radionuclide Specific Activity (pCill) 

Sample Location On Site Independent On Site Independent On Site 

ID 
Lab Lab Lab Lab Lab 

LI-4 Water-Filled Storage Hole First Floor 1.1 lx 12-1-- 
115xl UQ1 ankT-D1tin Process Equ,•~ment Room 8.94 1•x10---- 2---, --0 '4 

Radionuclide Specific Activity (pCilkg) K-40 Co-60 Cs-1 Sample -Location On Site Independent On Site t Independent On Site ID Lab Lab Lab Lab " Lab to•La

BG1-5 Comp Vacant Lot Behind 763 Techwood Drive 
SC-15 Facility Yard 

BG-1A Vacant Lot Behind 763 Techwood Drive 
MAT-I Graphite from Horizontal Beam Port No. 2 

* No information provided 

ND= Not Detected



-__ GEORGIA INSTITUTE OF TECHNOLOGY 
ENVIRONMENTAL RESOURCES CENTER 

P f4 894-3776 620 CHERRY STREET 
PAX: ,404) 894-3733 

104C ESM BUILDING FAX: (404) SIM-3733 

ATLANTA. GEORGIA 30332-0225 

November 19, 1997 
D. Reisenweaver 
NES Inc.  
44 Shelter Rock Road 
Danbury CT 06810-7095 

Dear Mr. Reisenweaver: 

In response to your request, we analyzed the six samples submitted by you on October 22, 1997, for photon-emitting radionuclides by gamma-ray spectral analysis and the three samples for tritium concentration by liquid scintillation counter. These analyses were performed for quality control purposes. Each sample was analyzed in duplicate. Results shown in the enclosed Tables I and 2, are given in units of picocuries per kilogram solids or per liter water. Radionuclides attributable to the facility were found in the graphite and the water. The plus/minus values represent the two standard deviation of counting. Duplicate results were within these limits. The detectors were calibrated for counting efficiency with radionuclide standards traceable to NIST.  

The tritium concentrations reported in Table 2 were obtained for 3 samples by counting the vials submitted by you and for 2 of the samples by preparing vials from aliquots of the water samples submitted by you. Note the disagreement between the two sets of results. The sample tritium concentrations are about 60% of the vial tritium concentrations. We examined the spectrum for all samples and found no contribution at activity levels similar to tritium from radionuclides with higher beta particle energies.  

Please let me know if we can be of further assistance 

Sincerely yours, 

Bernd Kahn

B-2



Table 1. Photon-emitting Radionuclide Concentration, in pCi/kg or pCi/L 
Radionuclide oil Concrete Graphite Water BG1-5 Comp SC-15 BG-66 MAT-I LIQ-14 LIQ- 16 * S8219 S8220 S8221 S8222 S8223 S8224 ** 

K-40 9,600±1000 12,000±1000 18,000±2000 <50 <50 <50 

Mn-54 <10 <10 <10 <10 80±20 <10 
Co-60 <10 <10 <10 4,000±400 11,500±1,200 200-_20 
Zn-65 <10 <10 <10 380±100 110±40 <10 
Cs-134 <10 <10 <10 <10 50±20 <10 
Cs-137 10±10 38±10 <10 150±20 13,400±2,000 <10 
Eu-152 <10 <10 <10 350±30 <20 <20 
Ra-226 500±100 1,000±100 1,300±100 <10 <20 <20 
Ra-228 800±100 1,300±100 1,200±100 <10 <20 <20 
U-238 800±400 1,200±400 1,400+400 <60 <50 <40 
Am-241 <10 <10 <10 340±100 <10 <10 

* Sample No.  
* * Laboratory ID

B-3



Table 2. Tritium in Water, in pCi/L

Sample# Lab. ID Vial Sample 

LIQ- 14 S8223 2.15 E8 1.27 E8 

LIQ- 16 S8224 1. 17 E7 7.09 E6 

T308B S8225 3.34 E5 Not avail.  

Note: 2- standard deviation value is 10%.

B-4



Daily Indoor Backgrounds

Date 

10/7/97 

10/8/97 

10/9/97 

10/10/97 

10/11/97 

10/12/97 

10/13/97 

10/14/97 

10/15/97 

10/16/97 

10/17/97 

10/18/97 

10/19/97 

10/20/98 

10/21/97 

10/22/97 

10/23/97 

Date 

10/7/97 

10/8/97 

10/9/97 

10/10/97 

10/11/97 

10/12/97 

10/13/97 

10/14/97 

10/15/97 

10/16/97 

10/17/97 

10/18/97 

10/19/97 

10/20/98 

10/21/97 

10/22/97 

10/23/97

5006248409 

Ground F1 First FI Second FI 

(cpm) (cpm) (cpm) 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

68537 

Ground FI First F1 Second F1 

(cpm) (cpm) (cpm) 

152 225 323 

150 226 320 

154 225 321 

150 220 321 

150. 220 323 

152 224 325 

150 225 325 

152 221 320 

152 225 322 

154 220 322 

154 225 322 

152 220 320 

150 225 321 

150 221 320

Ground Fl First F1 Second F1 

(cpm) (cpm) (cpm) 

5 5 5 
5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 
5 5 5 

5 5 5 

5 5 5 

52823 

Ground FI First FI Second F1 

(cpm) (cpm) (cpm) 

153 226 323 

158 230 331 

157 232 331 

156 230 327 

159 230 325 

155 231 322 

156 230 323 

156 231 321 
•155 230 320 

156 225 327 

153 231 320 

152 229 322 

153 231 322 

150 231 324

C-1

50061 
Ground FH First F! Second F1 

(cpm) (cpm) (cpm) 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5



Survey Locations

Smear 
1-20 

21-32 
33-49 

50 
51-54 
55-65 
66-90 

91 
92 

93-94 
95-96 

97-105 
106 

107-108 
109-122 
123-146 
147-149 
150-152 
153-164 
165-166 

167 
168-177 
178-193 
194-210 

211 
212-221 
222-235 
236-239 
240-241 

242 
243-270 

271 
272 

273-279 
280-286 

287 
288-289 
290-295 
296-297 
298-299 

300 
301-303 
304-305 

306

Location 
NES Field Office 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
First Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
First Floor 
Second Floor 
Second Floor 
Second Floor

C-2

Description 
Before Project Began 
Entrance Door to Containment 
Northwest Wall of Containment 
West Wall of Containment 
Northwest Wall of Containment 
West Wall of Containment 
Emergency Air Lock Door 
West Wall of Containment 
Emergency Air Lock Door 
West Wall of Containment 
Northwest Wall of Containment 
Southeast Wall of Containment 
South Wall of Containment 
Southeast Wall of Containment 
South Wall of Containment 
East Wall of Containment 
East Wall of Containment 
East Wall of Containment 
East Wall of Containment 
North Wall of Containment 
East Wall of Containment 
North Wall of Containment 
North Wall of Reactor 
South Wall of Reactor 
Irradiation Tunnels 
South Wall of Reactor 
Southwest Wall of Reactor 
East Wall of Reactor 
Biomedical Irradiation Facility 
Biomedical Irradiation Facility, Ceiling 
Biomedical Irradiation Facility 
Biomedical Irradiation Facility, Ceiling 
Biomedical Irradiation Facility 
Biomedical Irradiation Facility, Ceiling 
Biomedical Irradiation Facility 
Biomedical Irradiation Facility, Ceiling 
Southeast Wall of Inner Area in Control Room 
Windows of Control Room 
Nothwest Wall of Inner Area of Control Room 
Control Room, Ceiling 
Biomedical Irradiation Facility 
Nothwest Wall of Inner Area of Control Room 
Inner Area of Control Room 
Control Room, Ceiling



307-313 
314-316 

317 
318-319 

320 
321 

322-323 
324-325 

326 
327-328 
329-330 

331 
332 
333 

334-336 
337 
338 
339 

340-401 
402-407 
408-410 
411-414 

415 
416 

417-421 
422-479 
480-481 

482 
483 
484 

485-488 
489-492 
493-539 
540-545 
546-552 
553-556 
557-563 
564-565 

566 
567 

568-569 
570-571 
572-573 
574-576 
.577 

578-585 
586-589 

590 
591

Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor

C-3

Southeast Wall of Inner Area in Control Room 
Northeast Wall of Inner Area of Control Room 
Inner Area of Control Room 
Southeast Wall of Inner Area in Control Room 
Inner Area of Control Room • 
Northeast Wall of Inner Area of Control Room 
Inner Area of Control Room 
Northeast Wall of Inner Area of Control Room 
Inner Area of Control Room 
Northeast Wall of Inner Area of Control Room 
Ceiling of Control Room 
Inner Area of Control Room 
Windows of Control Room 
Northeast Wall of Inner Area of Control Room 
Ceiling of Control Room 
Inner Area of Control Room 
Ceiling of Control Room 
Inner Area of Control Room 
Outer Area of Control Room 
Area West of Control Room 
Area East of Control Room 
Area East of Reactor Top 
Area East of Control Room 
Catwalk 
Area East of Control Room 
Catwalk 
Northeast Wall of Containment 
Catwalk 
Northeast Wall of Containment 
Catwalk 
Northeast Wall of Containment 
Area West of Control Room 
Air-Conditioning Unit on Top of Control Room 
North Face of Reactor 
Center Columns 
Northeast Wall of Containment 
North Wall of Reactor 
North Wall of Containment 
Northeast Wall of Containment 
Center Columns 
North Wall of Reactor 
Southeast Corner of Conatinment 
Center Columns 
East Wall of Containment 
North Wall of Reactor 
East Wall of Containment 
Southeast Corner of Conatinment 
Center Columns 
Southeast Corner of Conatinment



592-593 
594 

595-596 
597 
598 

599-601 
602-623 
624-629 
630-634 
635-641 

642 
643-646 
647-652 
653-663 
664-677 
678-685 
686-687 
688-699 

700 
701 
702 
703 
704 

705-707 
708-709 
710-719 
720-734 
735-737 
738-739 
740-741 

742 
743-759 
760-762 
763-769 
770-789 

790 
791-810 
811-823 
824-826 
827-841 
842-866 
867-868 

869 
870-872 

873 
874-876 
877-886 
887-900 

901-1054

Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Stairs 
Ground Floor 
Ground Floor 
First Floor 
Rabbit System 
First Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Ground Floor 
Overhead Cranes 
First Floor

C4

West Corner of Containment 
Center Columns 
Southeast Corner of Conatinment 
West Corner of Containment 
Southeast Corner of Conatinment 
West Corner of Containment 
Pump Room 
North Wall of Containment 
East Wall of Containment 
Southeast Wall of Containment 
Southwest Corner of Containment 
Southeast Wall of Containment 
Southwest Corner of Containment 
Experimental Room No. 1 
Experimental Room No. 2 
West Wall, Outside Experimental Rooms 
North Face of Reactor 
Experimental Room No. 2 
North Wall of Containment 
Southwest Corner of Containment 
East Wall of Containment 
East Wall, Outside Experimental Rooms 
Southeast Wall of Containment 
Southwest Corner of Containment 
Southeast Wall of Containment 
Experimental Room No. 1 
Experimental Room No. 2 
North Wall of Containment 
Center Columns 
North Face of Reactor 
East Corner of Containment 
Pump Room, Ceiling 
Northeast Wall of Containment 
From First Floor to Ground Floor 
Experimental Room No. 1 
East Wall, Outside Experimental Rooms 
Irradiation Tunnels 
Throughout Facility 
Water-Storage Hole 
Outer Wall of Process Equipment Room 
Process Equipment Room 
Process Equipment Room, Ceiling 
Process Equipment Room 
Process Equipment Room, Ceiling 
Process Equipment Room 
Process Equipment Room, Ceiling 
Reactor Faces in Process Equipment Room 
After Project Completion 
Plug Storage Area



1055-1079 
1080-1091 
1092-1099 
1100-1108 
1109-1113 
1114-1118 
1119-1122 
1123-1124 
1125-1134 

1135 
1136-1137 
1139-1142 
1143-1147 
1148-1199 
1200-1216 
1217-1226 
1227-1236 
1237-1269 
1270-1299 
1300-1"317 
1318-1359 
1360-1386 
1387-1394 
1395-1399 
1400-1408 
1415-1424 
1424-1428 
1429-1444 
1445-1448 

1449 
1450-1479 
1480-1493 
1494-1496 

1497 
1498-1520 
1521-1539 
1540-1557 
1558-1578 
1593-1597 
1598-1600 
1601-1618 
1619-1645

Manlift 
Chemical Addition Tanks 
Radiochemistry Room 
Second Floor 
Miscellaneous Areas 
Ground Floor 
Miscellaneous Areas 
Ground Floor 
Miscellaneous Areas 
Second Floor 
Miscellaneous Areas 
Ground Floor 
Elevator Shaft 
First Floor 
DECON Room 
DECON Room 
DECON Room 
Second Floor 
Second Floor 
First Floor 
First Floor 
DECON Room 
DECON Room 
Radiochemistry Room 
DECON Room 
HEPA Ventilation Unit 
Second Floor 
Scaffolding Equipment 
First Floor 
First Floor 
Second Floor 
Second Floor 
Second Floor 
Second Floor 
First Floor 
Second Floor 
NES Field Office 
Floor by Plug Storage Area 
Floor of DECON Room (by Hood) 
NES Field Office 
Circular Saw 
First Floor

C-5

After Project Completion 

Hood 
Top of Crane Bridge 
Throughout Facility 
Process Equipment Room 
Throughout Facility 
Process Equipment Room 
Throughout Facility 
Air-Conditioning Unit on Top of Control Room 
Throughout Facility 
Hydraulic Sump 
Bottom 
Clean-Up 

Hood and Ventilation System 

Vertical Beam Ports 
Reactor Top and Miscellaneous Equipment 
Horizontal Beam Ports 
Equipment in Front of Plug Storage Area 
Walk-in Hood 

Hood 
Walk-in Hood 
After Project Completion 
Vertical Beam Ports 
After Project Completion 
Southeast Wall of Containment 
South Wall of Containment 
Vertical Beam Ports 
Storage Holes on Reactor Top 
Vertical Beam Ports 
Storage Holes on Reactor Top 
Horizontal Beam Ports 
Clean-Up 
After Project Completion 
Clean-Up 
Clean-Up 
After Project Completion 
After Project Completion 
Plug Storage Area- Before Project



Factors for Comparison of Survey Data 

Degrees of 

Freedoma tg

1 
2 
3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
40 
60 
120 
400 

99999999

6.314 
2.92 

2.353 

2.132 

2.015 

1.943 

1.895 

1.86 
1.833 

1.812 

1.796 

1.782 

1.771 
1.761 
1.753 
1.746 
1.74 

1.734 
1.729 
1.725 
1.721 
1.717 
1.714 
1,711 
1.708 
1.706 
1.703 
1.701 
1.699 
1.697 
1.684 
1.671 
1.658 
1.649 
1.645

"*Table B-I, "Factors for comparison of survey data with guidelines and determining additional data needs (condensed): from 

NUREG/CR-5849, Manual for Conducting Radiological Surveys in Support of License Termination 

"Degrees of freedom is the number of items of data minus 1: for values of degrees of freedom not in table.

C-6
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Areas Outside of the Reactor Building Survey Data Summary

Range of Activity (dpm/lOO cm2)

Survey Location No. of Alpha MDA Beta-Gamma MDA Alpha MDA Beta-Gamma MDA 

Survey Points 

Plant Operations Warehouse 30 0 to 53 24 1189 to 4298 1436 None Taken - None Taken 

NES Field Office-Before Characterization 20 0 to 2 82 -3018 to -1859 1808 0 to 3 13 0 to 12 17 

Chemical Addition Tanks 12 -47 to -9 123 -42 to 57365 1261 0 to 3 13 0 to 10 17 

Radiochemistry Room Hood 13 -35 to 0 116 8349 to 343569 1808 0 to 74 13 0 to 988 17 

Decontamination Room 31 0 to 4 123 -1428 to 17386 1245 0 to 7 13 0 to 102 17 

Decontamination Room- Hood & Vent System 10 -47 to -9 123 -504 to 1092 1245 0 to 3 13 0 to 12 17 

Decontamination Room-Walk-in Hood 40 -47 to 0 123 567.to 3931213 1245 0 to 7 13 0 to 46 17 

HEPA Ventilation Unit 10 None Taken - None Taken - 0 to 10 13 1 to 95 17 

Scaffolding Equipment 16 None Taken - None Taken - 0 to 7 13 0 to 42 17 

Manlift 25 None Taken - None Taken -0 to 7 13 0 to 7 17 

Clean-up Survey 115 None Taken - None Taken -0 to 10 13 0 to 111 17 

NES Field Office-After Characterization 21 -26 to -18 95 -1311 to -152 1443 0 to 3 13 0 to 23 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.

Direct Removable
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Survey Locations with Elevated Activity- Outside the NNRC Restricted Areas 
Removable Alpha activity action level (DPM): 20/100 cm 2 

Removable Beta activity action level (DPM): 1000/100 cm2 

Direct Alpha activity action level (DPM): 100 /100 cm 2 

Direct Beta activity action level (DPM): 5000/100 cm 2

jst

Removable 
Alpha Activit 
dpm/l00 cm 2 

3 
0 
3 
3 
0 
0 

74 
0 
0 
0 
0 
3 
0 
0 

0 
7 

1 
14 
1 
1 

0 
5

Removable 
Beta/Gamma ActIv•it 

dpmll00 cm 2 

3 
0 
3 
5 
1 
I 

988 
10 
5 
7 
5 
5 
5 
5 I 

3 
3 
0 0 
0 
0

S9u-rvey 
Numbe 

1080 
1081 
1082 
1083 
1084 
1089 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 

1215 
1360 
1361 
1362 
1363 

1364 
1367

Direct 
BetalGamma Activity 

dpmll00 cm2 

5837 
5837 

57365 
16336 
5963 
8273 

115927 
209785 
107240 
112110 
166987 

3435696 
149783 
198445 
17386 
76682 
87097 
78698 
96000 

453375 
245879 
5732--

Location 

Chemical Addition Tanks 
Chemical Addition Tanks 
Chemical Addition Tanks 
Chemical Addition Tanks 
Chemical Addition Tanks 
Chemical Addition Tanks 
Radiochemistry Room- Hood 
Radiochemistry Room- Hood 
Radiochemistry Room- Hood 
Radiochemistry Room- Hood 
Radiochemistry Room- Hood 
Radiochemistry Room- Hood 
Radiochemistry Room- Hood 
Radiochemistry Room- Hood 
Decon Room- Hood 
DECON Room- Walk-in Hood 
DECON Room- Walk-in Hood 
DECON Room- Walk-in Hood 
DECON Room- Walk-in Hood 
DECON Room- Walk-in Hood 
DECON Room- Walk-in Hood 

DE O oom- Walk-in H ood

C

Direct 

Alpha Actvy 
dpm/ll0 cm2 

-9 
-28 
-28 
-28 
-28 
-28 
-28 
-9 
0 
-9 
9 

-18 
-9 

-9 

-9 
-28 
-9 

-38 
-9 

-19 
-9

,



Removable Alpha activity action level (DPM): 20/100 cm2 

Removable Beta activity action level (DPM): 1000/100 cm 2 

Direct Alpha activity action level (DPM): 100 /100 cm 2 

Direct Beta activity action level (DPM): 5000/100 cm 2

Suvy 
Numbe 

1369 
1370 
1371 
1372 
1373 
1374 
1375 
1377 
1378 
1379 
1380 
1381 
1383 
1384 
1385 
1386 
1388 
1389 
1390 
1391 
1392 
1393 
1396 
1396

Removable 
Alpha Activity 

dpm/l00 cm2 

5 
16 
0 
19 
28 

1 
12 
0 
0 
0 

12 
5 
3 
0 
3 

1 
3 
3 

0 
3 

0 
0 

0 
0

""-Removable 
Beta/Gamma Activity 

dpmll00 cm2 

0 
0 
0 
3 
7 

0 

0 
0 
0 
0 
0 

102 

3 
0 
0 
0 

102 

14 
7 
1 
3 
1 
7

5 
0

_.Direct 
Alpha ActivI-
dpmll00 cm 2 

-9 
-9 
-9 

-19 
-19 
-28 

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

-47 
-28 
-38 
-47 
-28 
-26 
-9

jst (

Direct 
BetalGamma Activity Location 

dpmllO0 cm 2 

771696 DECON Room- Walk-in Hood 
539297 DECON Room- Walk-in Hood 
12052 DECON Room- Walk-in Hood 
15244 DECON Room- Walk-in Hood 
7139 DECON Room- Walk-in Hood 

33428 DECON Room- Walk-in Hood 
15417 DECON Room- Walk-in Hood 

3842562 DECON Room- Walk-in Hood 
--- -7601 DECON Room- WaIk-in Hood 

3931213 DECON Room- Walk-in Hood 
48924 DECON Room- Walk-in Hood
110278 DECON Room- Walk-in Hood 
7811 DECON Room Walk-in Hood 
5921 DECON Room- Walk-in Hood 

28808 DECON Room- Walk-in Hood 
7601 DECON Room- Walk-in Hood 
7601 DECON Room 

......=•==7391 DECON Room 
7223 DECON Room 
10913 DECON R--'--oom- Walk-in Hood 

_.__10822 DECON Room- Walk-in Hood 
80719 DECON Roorn- Walk-in Hood 

3 440 Radiochem sry Room- Hood 75934 Radiochemistry Room- Hood 
33531 Radiochemistry Room- Hood

tv 
44

!



,est 

Removable Alpha activity action level (DPM): 20/100 cm2 

Removable Beta activity action level (DPM): 1000/100 cm2 

Direct Alpha activity action level (DPM): 100/100 cm 2 

Direct Beta activity action level (DPM): 5000/100 cm2
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Indoor Background Survey (Directs)- Plant Operations Building Warehouse
Top View 
Not Drawn To Scale

-0 - o n(0 Survey Location Survey Locaniols 
Jiehind F'igure



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 
Indoor Backoround Survey Plant Operations Warehouse

MDA = 2.71/T. + 3.29(R.T,, + R 1_2 

e (al00)

SURVEY TYPE: 
METER: 

SERIAL #: 
PROBE #: 

SERIAL #: 

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
50061 
43-65 

63291 

1000 (dpm/100 cm
2

)

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

Background counts in Tb = 0 
Date background was taken = 10/10/97 
Time background was taken = 7:15 

Rb = Background rate (c/min) 0 
e = Probe Efficiency = 18.00% 
a = Probe Area (cm) = 63

MDA (dpm/l00 cm
2
) = 24

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) = 1 
Th = Background Time (min) =1 

Background counts in Tb = 91 
Date background was taken = 10/10/97 
Time background was taken = 7:15 

Rb = Background rate (c/min) = 91 
e = Probe Efficiency = 21.87% 
a = Probe Area (cm) = 15 

MDA (dpm/100 cm
2
) 14361

Individual Completing Form:

Reviewed By. (ý 1'

Date: I 9@ 
Date: ti

D-6

ýSurvey 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

I1[ r -

S. 
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95% Confidence Level 
Survey Unit 

Calculation Sheet

SURVEY TYPE: 1 Input one of the following 
Survey Unit Indoor Background Survey Plant Operations Warehouse 

Date 10/10197 
Meter L2220 
Serial # 50061 
Probe 43-65 
Serial # 63291 
MDA 24 
Survey Type Direct Alpha 
Guideline Value 1000 (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

This sheet uses the following equation to determine the Average 

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

calculated mean for a survey unit 

number of measurements within a survey unit 

systematic and random measurements at point (i) 

(i varies from 1 to ns)

E (xi) = 738 

n. = 30 
Xavg = 25 

Maximum value in population = 53 (dpm/lO0 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849)

standard deviation 

calculated mean for a survey unit 

number of measurements within a survey unit 

systematic and random measurements at point (i) 

(i varies from 1 to ns) 

Xavg =25 
n. =30 

E(Xavg - Xi)
2 = 80124 

Sx = 53

D-8

Page I

Average Measurement Level

Where

Xavg 

ns = 
X,

Where
Sx = 

Xavg 

ns = 

Xi=

S, = (Z(Xavg - Xi) 

(n. - 1)1"2



95% Confidence Level 

Survey Unit 

Calculation Sheet 

Survey Unit: Indoor Background Survey Plant Operations Warehouse 
Survey Type: 1

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

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 8-1 of NUREG-5849) 

standard deviation of measurements in a survey unit 
number of measurements within a survey unit used to determine xa,g and s,

Xavg = 

tl ,df 

Sx = 

in. =

25 
1.699 (for values not on the table, the nearest greater value is used) 

53 

30 
41

Individual Completing Frm: 

Reviewed by: _ _ _ _ _ _ _ _

Date: / 

Date: //" " 7

D-9

Where 

Xavg = 

tl.df= 

ns =

:ýBce 2

ga = xaV9 + ti.•.df [s,/(n,) 1'21



Direct Beta-Gamma Data Sheet

-2 I e Gnc 
e lie Ge orgia Tecn Characten rzation Survey 2' Place notal coun ts direclly 'romn m eter Ac :1-. --0umnr • ,I rrect 'or oa -cn ' CO 

Sr.ey Jct Location, i nocor Sackorouno Survey Plant Operations Warenouse 3) Information for instrument and tacknrouno aKen d.rec:l•l n- !re MDA scre, 
Date 0; 20.97 '4 Place "n.a 'nto any total counts ,ells nor used 

'5 , Must enter cate survey ans zeror'neo 
ostrunlent 
Model .2220 Senal # 52823 Efficiency 21 87% 0
robe 44-9 Serial * 1 ' 150 MDA 1436

Uncertainty 
Gross Gross 95% Confidence 

Survey Total Counts Per Actiuiy Lenel) MDA 
God Point Counts Minute )donvtOSc fdpnvl• 0 -0 ) idprltOO c

1 

2 
3 
4 
5 

6 
7 

8 
9 
10 
11 

12 
13 
14 

15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30

178 
154 

178 
161 

196 
168 
173 

162 
160 
170 

152 
143 
194 

160 
164 
172 
220 
220 
232 
155 

'92 
162 
130 
212 
194 
160 

'32 
170 
212 
154

178 
154 
178 

161 
196 

168 
173 

162 
160 
170 
152 
143 
194 
160 
164 
172 
220 

220 
232 
155 

192 
162 
130 
212 
194 

160 
132 
170 

212 
154

2652 
1920 
2652 
2134 
3201 
2347 
2500 
2164 
2103 
2408 
1859 
1585 
3140 
2103 
2225 
2469 
3932 
3932 
4298 
1951 
3079 
2164 
1189 
3688 
3140 
2103 
1250 
2408 
3688 
1920

980 
935 
980 
948 
1012 
962 
971 
950 
947 
965 
931 
914 
1009 
947 
954 
969 

1054 
1054 
1074 
937 
1005 
950 
888 
1040 
1009 
947 
892 
965 
1040 
935

1436 
1436 
1436 
1436 

1436 
1436 
1436 
1436 
1436 
1436 
1436 
1436 
1436 
1436 
a436 

1436 
1436 
1436 
1436 
1436 
1436 
1436 

1436 
1436 
1436 
1436 
1436 
1436 
1436 
1436

Individual Completing Form:

Reviewed By:.

Date: 

Date:

D-1O



95% Confidence Level 
Survey Unit 

Calculation Sheet

SURVEY TYPE: 2 Input one of the following 
Survey Unit Indoor Background Survey Plant Operations Warehouse 

Date 10/10/97 
Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 1436 
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

This sheet uses the following equation to determine the Average 

Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Xavg = 1/n, , Z (xi)

calculated mean for a survey unit 

number of measurements within a survey unit 

systematic and random measurements at point (i) 

(i varies from 1 to ns)

E (x)= 76204 

n. = 30 
Xavg = 2540 

Maximum value in population = 4298 (dpm/100 cm2) 

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849)

standard deviation 

calculated mean for a survey unit 

number of measurements within a survey unit 

systematic and random measurements at point (i) 

(i varies from 1 to n,) 

Xavg = 2540 
n. = 30 

Z (Xavg . x1)
2 = 792445496 

SX = 5227

D-11

Page 1

Average Measurement Level

Where

Xavg = 

ns = 
Xi=

Where
Sx = 

Xavg = 

ns = 
Xi=

Sx = (Xav, - xY) 

(ns - 1) 12



95% Confidence Level 
Survey Unit 

Calculation Sheet 

Survey Unit: Indoor Background Survey Plant Operations Warehouse 
Survey Type: 2

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

4.L Xavg + t1.•-.d [s,(n.)1!2]

Where 
.= = 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) 
S, = standard deviation of measurements in a survey unit 
n. = number of measurements within a survey unit used to determine x,,g and sx

Xavg = 

ti ".df 

Sx = 

ns = 

ILM= =

2540 

1.699 (for values not on the table, the nearest greater value is used) 
5227 

30 
4162

Individual Completing 

Reviewed by: z

Fo 7 DtDate: ____ 
t Date:

D-12

Page 2
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Indoor Background Survey (Exposure)- Plant Operations Building Top View 
Not Drawn To Scale

Sv LaoS urvey Locations 
Behind Figure

/

-~ n© Survey Location



MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET 

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

MDA =

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.) 
DO NOT CHANGE THIS SPREADSHEET

GT Characterization Survey 
Indoor Background Survey (Exposure) Plant Building

2.71/T s + 3 29(R a/T/ R-7T ' 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: 

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

Individual Completing Form: 

Reviewed By: c.

Date: / 7' 

Date:.

D-14

Notes-

PROJECT TITLE 
SURVEY UNIT:



Exposure Measurement Data Sheet

Surney unt Locations 
Date

instrument 
Model. BEcron microRem 

Background 94 tjn microRjhr)

5 6 demlyý Grnc 
ST Ctaracterrzatgon Survey ý2 Place exocsure 31rectly r'o apzrcpr,ate -elrn 'rn ,ee' 
-Cw iac.,-•c.e ---, wev " , yr9  .31 Place n a' nto ary exoosure rate cells rlat .sed 

10 10 097 :4) Survey Type '5' s ;or ' cm 

15) Survey Type '6- s 4or I m 

,6) Enter care survey was oerformed

Sera] A 8218L 
ujdtne value 2BKG n ncroRhrt

Exposure Rate 
Survey lmtcroRihour) 
Point 1 meter 

1 7 
2 8 
3 8 
4 11 
5 10 
6 11 
7 10 
8 10 
9 9 
10 10

Individual Completin g Form: 

Reviewed By:

D-15

Date: 11fl 

Date: . ,
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NES Field Office- Before Project Began

-A

1'7

Top View 
Not Drawn To Scale

Survey Location ..". Survey Locations 
"Behind Figure03
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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 
NES Field Office-Before Project Began

MDA = 2-71is + T 3.29(R. ,+_T 

e (a/l00) 

Survey type (by numberl 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 f: 

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
50061 
43-65 
63291 

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 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
) =

2 
10/7/97 

7:30 
2 

18.00% 
63

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

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 cm2) =

10 
0.7 

10/7/97 
8:45 
0.07 

28.35% 
100 

F 131

Individual Completing Form:

Reviewed By: .Iz••,Q 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: -9 

Date: / 7

D-17

1 

148 
10/7/97 

7330 
148 

21.87% 
15

1 
10 

18.3 
10/7/97 

8:45 
2 

43.45% 
100

Y
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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

NES Field Office-Before Project Began 
10123197 

L2220 

50061 

43-65 

63291 

82 

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 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 (x,)= -297 

n.= 20 

Xavg -15 
Maximum value in population = 0 (dpm/lO0 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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

Xevg = -15 

n. = 20 

E (XXV j "X) 2 = 531 
Sx = 5 

D-19

%= E(Xavg - xi)2112 

(n,- 1)1/2

Where

Xavg = 1In5.- E(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

NES Field Office-Before Project Began

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

Where

I.L = 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 
ns = number of measurements within a survey unit used to determine Xavg and s, 

Xavg -15 

ti -a,dl =1.729 *Note: for values of tl.a .d not on the table, the nearest greater value is used 
Sx =5 

n. =20 

11a =-13

Individual Completing Form: 

Reviewed by: _ _ _ _ _

/ /

Date: 

Date:

D-20



Direct Beta-Gamma Data Sheet 
-. %NCT S1-0-0 

4
Nu .",A :C 1_ 3 IAZ 

3rey -. oe 2 Notes 
-: ec! " e, Georgia Tecn Charactenzatlon Survey - 1 Place total counts airectly from meler A:.rvt , r ,, ac,,.-na 

S~r,ey .r: [Locationi NES F~elo Office-Before Pojoect Began .2) Infornahon for instrument and Cackgrouno taken Oreciv 'r-, Tre V'OA •:reaosreer 
Date C 2397 

nstrument 
Model ;2220 Senal 4 52823 Efficiency: 21 87% 
P-doe 44-9 Senal 0 11'50 MOA: 9808

Uncertainty 
Gross Gross l95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute IdornJ1Ol cm') (dpm/tOB cm) ldp 0cm

2
)

62 
67 
83 
54 
62 
72 

so 
70 

80 
76 

82 
81 
90 
74 
68 
56 
49 
87 
87 
87

-2622 
-2469 
-1981 
-2865 
-2622 
-2317 
-2073 
-2378 
-2073 
-2195 
-2012 
-2042 
-2073 
-2256 
-2439 
-2804 
-3018 
-1859 

-1859 
-1859

866 
876 
908 
849 
866 
886 
902 
882 
902 
894 

906 
904 
902 
890 
878 
853 
839 
g16 
916 
916

1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808

Date: dr98 Date:
Reviewed BY-

D-21

1 62 
2 67 

3 83 
4 54 

5 62 
6 72 
7 80 
8 70 
9 s0 
10 76 
11 82 
12 81 
13 80 
14 74 
15 68 
16 56 
17 49 
18 87 
19 87 
20 87

J, A- -; ý ýI•lV•l •DmDIRH• Pn•T



Calculation Sheet

SURVEY TYPE: 2 

Survey Unit NES Field Office-Before Project Began 

Date 10/23/97 

Meter L2220 

Serial # 52823 

Probe 44-9 

Serial # 11150 

MDA 1808 

Survey Type Direct Beta/Gamma 

Guideline Value 5000 (dpm/100 cm2)

I'out one of me forlowing * for direct alora 

2 for direct bela/gamma 

3 for removable alpna 

4 for removable betaigamma 

5 for exposure data at cm 

6 for exposure data at 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) 

ZE(xI) = -45816 

ns =20 
Xav= -2291 

Maximum value in population = -1859 (dpm/100 cm2)

Xavg = 1/ns• -z(x,)

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

Xavg = -2291 
n. = 20 

(x. = - x)e 2350956 

Sx =352 

D-22

Sx = ((Xavg - xi)2)1!2 

(n. - 1)1/2

Where

Standard Deviation

Where

I



Calculation Sheet

Survey Unit: 
Survey Type:

NES Field Office-Before Project Began

2

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) PM4 = Xavg + tl..1df [s.I(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 
ns = number of measurements within a survey unit used to determine Xavg and s,

Xavg = -2291 

tl-.,df =1.729 
Sx =352 

n. =20 

I. = -2155 

Individual Completing Form: 

Reviewed by:

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

___________ Date: / Y9• 
~~1 Date: Zliz-r?

D-23



Removable Alpha Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Location): 
Date.

3 Notes.  
Georgia Tech Charactenzation Survey 
NES Field Office-Before Project Began 
10/7/97

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

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

Survey Activity MDA 

Point (dpm/00cm
2
) (dpm/QOc

2
)

1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20

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

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

Indivdual Completing Fore: 

Reviewed BY:

Date: 4) 
Date.: "~

D-24

Efficiency: 28.35% 
MDA 13



Removable Beta-Gamma Data Sheet

Survey 
T

ype 
Project T tie 

Survey Unit (Locabon) 
Date

4 Notes 
Georqla Tecn Charactenzation Survey 
NES Field Office-Before Protect Began 
1017/97

tI) Place total counts directly from meter AcJVityy column NVI ,cOrrect for oackgroui•d 
(2) Information for insttiment and bacxground taken directly Irom zt-e MDA soreaasr-eet

Instrument 
Model. LS 5100 W Senal0 13795 
Probe. N/A Senal #" N/A

Survey Activity MOA 
Point (dp•n/100 cm) dpn.L.100 cr_,

5 

3 

10 3 

3 

12 
3 

0 
5 
0 
1 
1 

0 
1 

3 
0 
3 
1

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

Individual Completing Form: 

R~eview By:/

D-25

Efficiency: 43.45% 
MOA: 17

1 
2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20

oaD.:/iT-9
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Chemical Addition Tanks

tv

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):

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.) 

ECT TITLE: Georqia Tech Characterization Survey
Chemical Addition Tanks

MDA = 2.71frs + 3.29(R/T. +R./Ts) " 

e (a/100)

SURVEY TYPE: 1 (direct alpha) 
METER: L2220 
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 
10/16/97 

7:30 
5 

18.00% 
59 

1-231

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 

10/22/97 
16:08 

0.07 
28.35% 

100 

131

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2221 
SERIAL #: 68537 
PROBE* 44-9 
SERIAL #: 66762 

GUIDELINE VALUE: 5000 (dpmi100 cm')

Ts = Sample Time (mini = 
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) =

152 
10/16i97 

7.30 
152 

31.75% 
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) = 
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: 

Reviewed By:

10 
18.3 

10/22/97 
16:08 

2 
43.45% 

100 

17

Date:/,2?3 7 

Date:

D-27

Notes:

PROJI
SURVEY UNIT (Location):

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



Direct Alpha Data Sheet

NCtes
S.ect'a Teia Charactenzaiion Survey 
>-e":cal Aodition TanKs 
'0 '6.97

istrument 
Model L2220 Senal 0: 48409 
Probe: 43-65 Senaig 62385

Gross Gross 
Survey Total Counts Per 

Point Counis Minute

4 

2 
2 
2 

2 
4 
4 
0 
0 

2 
0 
4

4 
2 
2 
2 
2 
4 
4 
0 
0 
2 
0 
4

2 " race 0oa1 Counts anreciy 'rot" e- e , A:, 1, -t- u .2) nforrnatrvn for ,nsivenni and CaCkqrC~no 'an<e, Cr4ee:' ,3 :-e ''.A :' ;-'v.7sre_'

Efficiency 1800% 
MDA 123

Uncertainty 

(95% Confidence 
Activity Level) MOA 

idonViCOc cm' idpn!tflf c) jdPmitOO cni

-9 
-28 
-28 
-28 
-28 
-9 
-9 

-47 
-47 
-28 
-47 
-9

55 
49 
49 
49 
49 
55 
55 
41 

41 
49 
41 
55

123 
123 
123 
123 
123 
123 
123 
123 
Q23 
123 
123 
123

Indinidual Completing Fort: 

Reviewed By: 
/ 

D-28

Date

'080 
1081 
!C82 

1083 
1084 
1085 

S086 
1087 
1088 
1089 
1090 
1091

Date: 

Date:



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 
Chemical Addition Tanks 

10116/97 

L2220 

48409 

43-65 

62385 

123 

Direct Alpha 

100 (dpm/100 cm2)

Inout one of the following Sfor direct alona 

2 for direct oetaigamma 

3 for removable alria 

4 'or removable beta, gamma 

5 'or 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 

x, = systematic and random measurements at point (i) 
(i varies from 1 to ns) 

E (xI) = -317 
n. '12 

xVg= -26 
Maximum value in population = -9 (dpm/lO0 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 ns) 

xa =i -26 
n. = 12 

E (x,*9 - xI) 2 = 2499 
s: = 15 

D-29

Sx = Z (Xavg - X))
2
)
1
1
2 

(n. - 1)1 '2

Average Measurement Level

Where

Standard Deviation

Where

Xavg = I1/ns - E(xi)



Calculation Sheet

Survey Unit: 

Survey Type:
Chemical Addition Tanks

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

Pee = xavg + t1•.df [s./(n,) 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-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 = -26 
ti..,df = 1.796 'Note: for values of tl-a1  . not on the table, the nearest greater value is used 

Sx = 15 
ns = 12 

Pa = -18

Individual Completing Form:, ____ ____._ __ "_ _" 

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

Date: L•f•3(c 2 

Date:

D-30



Direct Beta-Gamma Data Sheet 

Survey Type 2 
Project Tile: Georgia Tech Characterization Survey 
Survey Unit (Locabon): Chemical Addition Tanks 
Date: 10/1V97

Instrument 
Model: L2221 
Probe: 44-9

Notes

Serial 0: 68537 
Senal #: 66762

(1) Place total counts directly from meter Actvlty column -ll correct !or Oaciground 
(2) Information for nstnvment and tibacground taken directly from tne MDA spreaosneet 

Efficiency: 31 75% 
MDA: 1261

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

1080 
1081 
1082 
1083 
1084 
1085 
1088 
1087 
1088 
1089 
1090 
1091

430 
430 

2884 
930 
438 
238 
178 
240 
188 
w48 

150 
196

430 
430 

2884 
930 
436 
238 
178 
240 
188 
w48 

150 
196

Uncertainty 
(95% Confidence 

Activity Level) MDA 

ldgpnIltOat lmJ dpnVlOO om)j (dprn/1u00 cm~

5837 
5837 

57365 
16338 
5963 
180a 
548 
1848 
756 
8273 
-42 
924

993 
993 

2268 
1354 
998 
813 
748 
815 
759 

1087 
715 
768

1281 
1281 
1261 
1261 
1261 
1261 
1281 
1261 
1281 
1281 
1261 
1261

Individual Completing Pomn:R(..-ZL. /,>

Reviweod By/

/ /

Date: /46 
Date:

D-31



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Chemical Addition Tanks 
10/16197 

L2221 

68537 

44-9 

66762 

1261 

Direct Beta/Gamma 

5000 (dpmil00 cm2)

Input one of the following 1 for direct alph~a 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at I cn 

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.) 
(x,) = 105449 

in. = 12 
Xavg = 8787 

Maximum value In population = 57365 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = 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 nj) 

Xavg = 8787 
n, = 12 

-(Xavg-x.) = 2811526791 
st a 15987 

D-32

Sx = (E(Xavg _ X,)2)1

(n.- 1)'r

Where

Xavg = 1/n 5. z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Chemical Addition Tanks 
2

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

I= = Xavg + tl.=,df [s./(ns)"]1

Where
it= = 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 sx 

Xavg = 8787 
tl.adf = 1.796 -Note: for values of ti., . not on the table, the nearest greater value is used 

Sx = 15987 
n. = 12 

I'a = 17076

Individual Completing F•rn: 

Reviewed by: 

"/

Date: 

Date: ,/ Z

D-33



Removable Alpha Data Sheet

Survey Type 

Project Tite, 

Survey Unit (Location) 

Date

3 Notes 
Georgia Tech Charactenzation Survey 
Chemical Addition Tanks 
10/22/97

(1) Place total counts directly from meter Activity COlumn mill Correct for oaceground 
(2) Information for instrument and background taken directly from mhe MDA sore•dsneet

Instrument 
Model LB 5100W Senal # 13795 Effiiency: 28 35% 
Probe: N/A Senal #, N/A MDA 13 

Survey Activity MDA 

Point (dpnrn/00 CM I..p...E00 CM._

1080 
1081 
1082 
1083 
1084 
1085 
1088 
1087 
1088 
1089 
1090 
1091

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

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

Individual Comnpleting Form: 

Reviewed By:

Date: /.  
Date: t§

D-34



(

Chemical Addition Tanks- Exposure (uR/hr)

88

78

198

350

(

Top View 
Not Drawn To Scale

Not Drawn To Scale

�iJ

If



Removable Beta-Gamma Data Sheet

Survey Type 
Project Title 

Survey Unit (Location) 
Date

4 Notes: 
Georgia Tech Charactenzabon Survey 
Chemical Addition Tanks 
10122197

(1) Place total Counts directly from meter Activity column will correctfor ttacxgrcuna 
(2) Information for instrtment and background taken directly prom lye MDA spreadsheet

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

Survey Actrvity MDA 
Point (dprrnlO0 cm) j.EM.l00an2n_

3 
0 
3 
3 
5 
1 

7 
5 
0 
1 
10 
I

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

Inldivdual Completing Form4:OA L 

Ravnwod By: /e

D-36

Efficiency: 43 45% 
MDA: 17

1080 

1081 

1082 
1083 
1084 
1085 
1088 
1087 
1088 
1089 
1090 
1091

Date



( (

Radiochemistry Room- Hood

-J

(

Elevation 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 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 Charactenzation Survey
SURVEY UNIT (Location): Radiochemistry Room- Hood

MDA = 2.71f1T, + 3.29(,Ir, RT," 

e (ail00)

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

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 
10/22/97 

7:30 
5 

18.00% 
63

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) =

148 
10/22/97 

7:30 
148 

21.87% 
15

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 #: N/A 
SERIAL #: N/A 

GUIDELINE VALUE: 100 (dpm/100 cm2)

Ts = Samole 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) =

10 
0.7 

10/22/97 
8:00 
0.07 

28.35% 
100

Reviewed By:

MDA (dpm/100 cm
2
) =

I

D-38

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 
10/22/97 

8:00 
2 

43.45% 
100

Date: 

Date: ' 9
9l



Direct Alpha Data Sheet

Notes
Gevrcoa recv Charactenzaion Survey 
Racocvemistry Room- lO0cc 
'022.97

Senvla 50061 
Seoal e 63291

i'I . P'ace 'ocal counts :brec:ly from -veto' Ac: '. ,0y . •,u- . :crvec: 'cr -,0c :-•-c 
T2 1 onfo r m a tio n fo r vns iru rm e t a n 0 n a c q r o n c 'a x e n r e c t ', - ' 'e ', ' C . oa c s- e e t

Efficiency* !80001.  
NIDA. 116

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1395 
1396 
1397 
1398 
1399

4 
4 

5 
6 
4 
3 
4 
4 
2 
4 
1 
4 
2

4 
4 

5 
6 
4 

3 
4 
4 
2 
4 
1 

4 

2

Individual Con

Uncertainty 
(95% Confidence 

Activity Level) MDA 
'dpnvilSOcm

2
14990100c c) l(pnrstOOcm')

.9 
-9 

9 -9 
-18 
-9 
-9 
-26 
-9 
-35 
-9 
-26

52 
52 
55 
57 
52 
49 
52 
52 
46 
52 
42 
52 
46

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116

mpleting Form: 

Reviewed By: /
(

D-39

3÷*.ey Kze 
-3,ec1 - .tie 

orvey .flt -ocatvon) 
Date

lnstjrment 
todoel: -2220 

Probe 43-65

/



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

Input one of the following1 

Radiochemistry Room- Hood 

10/23197 

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 Detaigamma 

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 

ns = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

(xi) = -159 

n. = 13 
Xavg = -12 

Maximum value in population = 9 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 
Xa• = 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.) 

Xag = -12 

n. = 13 

:(Xavg " X,)2 = 1605 
Sx= 12 

D-40

- 2 1/2 Sx = ((Xag - xi)2 

(ns - 1)112

Average Measurement Level

Where

Xavg = 1/ns. z(x,)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Radiochemistry Room- Hood

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) -La` =Xavg + tl.•,df [sx/(ns) 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 =-12 
tl_=,•= 1.782 *Note: for values of tl.a d.f not on the table, the nearest greater value is used 

Sx =12 

ns =13 

l.. =-6

Individual Completing Form: ,e i62/".  

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

Date: I w 

Date: // 9

D-41

Xavg = 

tl-a.df = 

Sx = 

ns =



Direct Beta-Gamma Data Sheet

2

Radiocheem-stry Room- Hood

Notes 
n Srvey n Place total counts .,rectly Irom meler 

4
ct- ,? 0 ^.r I Acte-: zZr :acvrcuro 

T2 rfomrration for ,nstiment 3sd nacvgrounc !aken Crec:yv 'rom :me \00A .reaCsteer

,nstrument 
Model L2220 Senai- 52823 
Probe: 44-9 Senail' 11150

Uncertainty 
Gross Gross k95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute td •m Idpm'lOO cm') (apn/100 cm')

'092 3951 3951 115927 
1093 7030 7030 209785 
1094 3666 3666 107240 
1095 36926 36926 1121110 
1096 5626 5626 166987 
1097 112856 112856 3435696 
1098 5060 5060 149733 
1099 6658 6658 198445 
1395 1187 1187 31672 
1396 2581 2581 74166 
1397 1190 1190 31763 
1398 1078 1078 28349 
1399 2710 2710 78098

3825 
5062 
3690 
11504 
4540 
20085 
4312 
4929 
2183 
3121 
2185 
2092 
3194

1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808 
1808

Inidividual Completing Form: 

Reviewed By:/ /I /

D-42

I-ý.e r.,:e 
Owvey -Nit LOCatIOnl 
Date

Efficiency 21 87% 
MDA 1808

0,2197



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Radiochemistry Room- Hood 

10/23/97 

L2220 

52823 

44-9 

11150 

1808 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following I for direct aloha 

2 for direct betaigamma 

3 for removable aloha 

4 for removable betaigamma 

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

(i varies from 1 to n.) 

SW.= 5748971 
In, =13 

xavg = 442229 
Maximum value in population = 3435696 (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 

n, = number of measurements within a survey unit 

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

xV9 = 442229 

n. = 13 
Z (Xavg -_x) 2 

= 10691585436882 
sx = 943910 

D-43

S. z (Xav- - X,) 2112 

(n. - 1 )1 ,2

Average Measurement Level

Where

Standard Deviation

Where

Xavg = 1 /n, . z (x,)



Calculation Sheet

Survey Unit: 
Survey Type:

Radiochemistry Room- Hood 
2

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) P= = Xavg + tl-.,df [s./(ns)1/ 2]

Where
[i, = 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 = 442229 
tl..,df = 1.782 *Note: for values of tl.a .df not on the table, the nearest greater value is used 

Sx = 943910 

ns = 13 

I'. = 908745

Individual Completing Form: 

Reviewed by: zLJ

Date: //Dh / 

Date: //

/~

V V-



Removable Alpha Data Sheet

•, ec T 9e 

Survey Un,1 Location, 
Dare

3 NCoes 
Georgia Tech Charactenzation Survey 
Racdocnernistry Room- Hood 
!0,2297

1 Place total counls directly fircir veter % :C4c n-ri .t,1i .r-ect '-r " acr.;r-n 
2) Informatlon for instrument and ýacxgrouro taKen Crrec:iy from :re 1.10A s•reacsree,

instrument 
Model LB 5100W Serial 0" '3795 Efficiency 28 35% 
Probe. NA Serial 4ý NA MOA: !3 

Survey Activity MCA 
Point fdpmtlGOC 'I~ idpm/l0O cm2)

1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1395 
1396 
1397 
1398 
1399

74 
0 
0 
0 
0 
3 

0 
0 
0 
0 
0 
3 
3

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

Individual Completing Form: Ad 
Reviewed By:

D-44

Date: 

Date:/



Removable Beta-Gamma Data Sheet

3-r,yev 7ze 
P*ole:T'7:e 

Survey Ur:t, Location, 
Oate

4 'Notes 
Georgia Tech Ciaraczerrzahion Survey 
Raolocnemnstry Room. Hood 
'Or22'97

, 1 Place 'otal counts tirec:ly "Cm neer 4Vc v!y c
t

a r w ' :cret: 'zr ýac
21 Informaton for .nstrument anC ýackground :anen :'ecv!v ram :-e %tOA icreacs-eet

Instrument 
Model: LB 5100 W Senal 9 ,3795 
Probe N;A Senal It NiA

Survey Activity MDA 
Point tdpmiOO ') Odpm100 cm)

1092 
1093 
1094 
1095 

1096 
1097 
1098 
1099 
1395 
1396 
1397 
1398 
1399

988 
10 
5 
7 
5 
5 
5 
5 

7 
5 
0 
0 
3

17 
17 

17 
17 

17 
17 

17 
17 
17 
17 
17 
17 
17

Individual Completing Form:.  

Reviewed By:__________________________

Date: eoV7 

Dale:

D-45

Efficiency 43 45% 
VIDA ;7
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for 

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

Notes.  

Enter all time in minutes 

Enter alt 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):

Georqia Tech Characterization Survey
DECON Room

MDA = 2.71!,T+ 3.29(R..r. + RTT)'2 
e (a/100)

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

1 (direct alpha) 
L2220 
48409 
43-65 
62385 

100 (dpm/100 cm 2)

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

) =

5 

10/16/97 
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 cm2)

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

Background counts in Tb = 
Date background was taken = 

Time background was taken = 

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

MDA (dpm/100 cm2) =

1I 
10 

0.7 
10/17/97 

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 (cpml = 

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

MDA (dpm/100 cm
2
) =

148 
10/16/97 

7:30 
148 

31.75% 
15 

- 14J

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 
10/17/97 

8:00 
2 

43.45% 
100

MDA (dpm/100 cm
2) =

Individual Completing Form:

Reviewed By: / d j / '-

/I

Date: //J 7/7 L 

Date: Z

D-47

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

,r /L II



Direct Alpha Data Sheet 

Survey 
T

ype: 1 
Prolect Title: Georgia Tech Characterization Survey 
Survey Unit (Locationl: DECON Room 
Date: 10116197

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

Instrument 
Model: L2220 Serial M. 48409 Efficiency: 18.00% Probe: 43-65 Serial M: 62385 MDA: 123 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute ldonVlOO c

2
1 (dnevO•c cm) (on,/IOcmt)

1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1387 
1388 
1389 
1390

2 
2 
0 
0 
0 
2 
0 
0 
0 

2 
0 
0.  
0 
2 
0 
4 
0 
4 
0 
2 
0 

2 
1 

3 
2 

0 
2

2 
2 
0 
0 
0 
2 
0 
0 
0 
2 
0 
0 
0 
2 
0 
4 
0 
4 
0 
2 
0 

2 
1 

3 
2 

0 
2

-28 
-28 
-47 
-47 
-47 
-28 
-47 
-47 
47 
-28 
-47 
-47 
47 
-28 
-47 
-9 

-47 
-9 

-47 
-28 
-47 
-38 
-38 
-28 
-38 
-19 
-28 
-38 
-38 
-47 
-28

49 
49 
41 
41 
41 
49 
41 
41 
41 
49 
41 
41 
41 
49 
41 

55 
41 

55 
41 
49 
41 
45 
45 

49 
45 
52 
49 
45 
45 
41 
49

123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123

Individual Completing Form: 

Reviewed By: t4i i t
Date:

D48



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

DECON Room 

10116/97 

L2220 

48409 

43-65 

62385 

123 

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 (x1) = -1137 
n. =31 

Xavg = -37 
Maximum value in population = -9 (dpm/100 cm2)

Xavg = 1/n5. z(xi)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = 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 = -37 
n. = 31 

-(Xavg . xj)2 
= 4026 

s, = 12 

D-49

Sx = x- )2)1/2 

(ns - 1)1V2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

DECON Room

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849) lP. = Xavg + tl-.,df [s./(n.) 1/2]

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) 

sx = standard deviation of measurements in a survey unit 
n, = number of measurements within a survey unit used to determine xavg and s, 

Xavg = -37 
tl.,,f= 1.697 -Note: for values of t-..,d not on the table, the nearest greater value is used 

sx = 12 
ns = 31 

va= = -33

Individual Completing Form: 

Reviewed by: j AJ�

Date:________ 

Date:

D-50



Direct Beta-Gamma Data Sheet 

Survey 
T

ype: 2 
Project Title: Georgia Tech Characterization Survey 
Survey Unit (Location): DECON Room 
Date: 10116197 

Instrument 
Model: L2221 Serial #: 68537 
Probe: 44-9 Senal #- 66762

Gross Gross 
Survey Total Counts Per

Point Counto 

1200 142 
1201 142 
1202 92 
1203 96 
1204 168 
1205 114 
1206 108 
1207 94 
1208 80 
1209 184 
1210 234 
1211 92 
1212 256 
1213 122 
1214 168 
1215 976 
1216 194 
1227 158 
1228 156 
1229 152 
1230 250 
1231 241 
1232 240 
1233 200 
1234 198 
1235 201 
1236 350 
1387 310 
1388 510 
1389 500 
1390 492

Minute 

142 
142 
92 
96 

168 
114 
108 
94 
80 

184 
234 
92 
256 
122 
168 
976 
194 
158 
156 
152 
250 
241 
240 
200 
198 
201 
350 
310 
510 
500 
492

Notes: 

(1) Place total counts directly from meter. Activity column will correct for background 
12) Information for instrument and background taken directly from the MDA soreadsheet

Efficiency: 31.75% 
MDA: 1245

Uncertainty 
(95% Confidence

Activity Level) MDA 

(dpML1I00 cm`J [dprr/l00 em') (dPm/100 cm
t
l

-126 
-126 
-1176 
-1092 
420 
-714 
-840 
-1134 
-1428 

756 
1806 

-1176 
2268 
-546 
420 

17386 
966 
210 
168 
84 

2142 
1953 
1932 
1092 
1050 
1113 
4241 
3402 
7601 
7391 
7223

701 
701 
638 
643 
732 
666 
658 
640 
621 
750 
804 

638 
827 
676 
732 

1380 
761 
720 
718 
713 
821 
812 
811 
768 
766 
769 
918 
881 

1056 
1048 
1041

1245 
1245 
1245 

1245 
1245 

1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 

1245 
1245 
1245 
1245 

1245 
1245 
1245 

1245 
1245 
1245 

1245 
1245 
1245 

1245 
1245 
1245 

1245

Individual Completng Form: 
Reviewed 6y I • •

D-51

Date: , ec 
Date:



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

DECON Room 

10/16/97 
L2221 

68537 

"44-9 
66762 

1245 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input.one of the followng 1 for direct alpha 

2 for direct betalgamma 

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 ns) 

E(x1) = 55266 
n.= 31 

Xavg 1783 
Maximum value in population = 17386 (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 I to ns) 

Xavg = 1783 

n. = 31 
E (Xavg - x,) = 432719577 

s5= 3798 

D-52

Sx = ((Xa, - xY)v 

(ns - 1)1"2

Where

Xag = 1/ns. z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

DECON Room 
2

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREGICR-5849)
9ae = Xavg + tl.,,df [s./(ns)112]

Where
iý= = 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 1783 
tl-,df = 1.697 *Note: for values of tl-.df not on the table, the nearest greater value is used 

Sx= 3798 
n. =31 

[La 2941

Individual Completing Form: 

Reviewed by:

9•zz

D-53

Date: 

Date:14 1

1A



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 DECON Room (2) Information for instrument and background taken directly from the MDA spreadsheet 10/17/97

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

Survey Activity MDA 
PoinLt (dPns/1 00 ) (dom/iQOcm

2 

1200 0 13 
1201 3 13 
1202 0 13 
1203 0 13 
1204 0 13 
1205 0 13 
1206 0 13 
1207 0 13 
1208 0 13 
1209 0 13 
1210 3 13 
1211 3 13 
1212 0 13 
1213 3 13 
1214 0 13 
1215 0 13 
1216 0 13 
1227 0 13 
1228 0 13 
1229 7 13 
1230 0 13 
1231 0 13 
1232 0 13 
1233 3 13 
1234 0 13 
1235 3 13 
1236 0 13 
1387 3 13 
1388 3 13 
1389 3 13 
1390 3 13

Data: /'9 
Date:

Reviewed By:.

D-54



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 wilt correct for background 1DECON Room (2) Information for instrument and background taken directly from the MDA spreadsheet 10117197

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

Survey Activity MDA 
Point fdp.. 0 c dpm/100c 2 

1200 3 17 
1201 3 17 
1202 0 17 
1203 3 17 
1204 3 17 
1205 26 17 
1206 1 17 
1207 7 17 
1208 26 17 
1209 5 17 
1210 10 17 
1211 63 17 
1212 10 17 
1213 7 17 
1214 40 17 
1215 3 17 
1216 1 17 
1227 0 17 
1228 10 17 
1229 0 17 
1230 1 17 
1231 0 17 
1232 0 17 
1233 0 17 
1234 7 17 
1235 3 17 
1236 0 17 
1387 14 17 
1388 102 17 
1389 14 17 
1390 7 17

Individual Completekg Form: 

Reviewed By..-

Date: 1 

Date: 11SMf3~

D-55
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for 

each instrument per survey unit (NUREG/CR-5849):
MDA = 2.71/Ts + 3.29(RTg - RJTg)l 2 

e (a/100)

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
DECON Room- Hood and Ventilation System

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: 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 cm
2
) =

5 

10/16/97 
7:30 

5 
18.00% 

59

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2221 
SERIAL U: 68537 
PROBE #: 44-9 
SERIAL #: 66762 

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) =

148 
10/16i97 

7:30 
148 

31.75% 
15

MDA (dpm/100 cm
2
) =

SURVEY TYPE: 
"METER: 
SERIAL #: 
PROBE U: 
SERIAL U: 

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 U: 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 
10/17/97 

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
) =

Individual Completing Form: _ _ __ _ _ _ _

Reviewed By: ;L
I

Date:) ]-7q 
Date: /~

/

D-57

1 
10 

18.3 
10/17/97 

8:00 
2 

43.45% 
100



Direct Alpha Data Sheet

I 

Georgia Tech Charactenzation Survey 
DECON Room- Hood and Venilation System 
10116/97

Senal 1: 48409 
Senal N: 62385

Survey T/0e 
0

,oiect -tile 

Survey Unit (Location) 
Datei

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 

1226

0 
0 
0 
4 
0 
0 
2 
0 
0 
4

0 
0 
0 
4 
0 
0 
2 
0 
0 
4

Uncetairtny 
(95% Confidence 

Activity Level) MOA 
(IdPnVO1c

1
]0 'I dpn~lOOcre

t
(dpmr1vOOcnV

-47 
-47 
-47 
.9 

-47 
-47 
-28 
-47 
-47 
.9

41 
41 
41 

55 
41 
41 
49 
41 
41 

55

123 
123 
123 
123 
123 
123 
123 
123 
123 
123

Individl Completing Form: 

Reviewed By: ____________________________

D-58

Notes.  
(I) Place total counts directly from meter Activty clurmn -u1 Ccrrec: 'or Dackriyrnd 
(2) informaion for rnstrument and background taken direc:ly from te MGA soreaosneet 

Efflciency: 18 00% 
MOA: 123

instrument 

Model: L2220 
Probe: 43-65

Dale :z



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I Input one of 

DECON Room- Hood and Ventilation System 

10116/97 

L2220 

48409 

43-65 

62385 

123 

Direct Alpha 

100 (dpm1100 cm2)

the following I 'or cdrect alph.a 

2 for direct betagamma 

3 for removable alpha 

4 for 'emovaole oeta~gamma 

5 !or 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) 

E (XI) = -375 
n. 10 

Xavg = -38 

Maximum value in population = -9 (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 ns) 

Xavg = -38 

n. = 10 
E(Xavg - XI)2 = 2349 

S, = 16 

D-59

Sx= t(Xavq - X') 

(ns - 1)1u2

Where

Xavg = 1/n.. T(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

DECON Room- Hood and Ventilation System 
1

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) Ila = Xavg + tl-.,df [s./(nj)1/
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 sx

Xavg - -38 
tl -,df 1.833 

Sx= 16 

ns= 10 

Pcl, -29

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

Individual Completing Form: 

Reviewed by: ____ __ __

Date: (-7 k(6 

Date:

D-60
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Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 Input one of the following

DECON Room- Hood and Ventilation System 

10/16/97 

L2221 

68537 

44-9 

66762 

1245 

Direct Beta/Gamma 

5000 (dpm/l00 cm2)

1 'or direct aloha 

2 for direct beta, gamma 

3 for removable alpha 

4 for removable betaigamrra 

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 

ns = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

z (xI) = 672 
n. = 10 

Xavg = 67 
Maximum value in population = 1092 (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 

xj = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

xavg = 67 

n. = 10 
E (Xavg .x,) 2 , 1510690 

S, =410 

D-62

Sx = (E(xa•g - X,)21 ý 

(ns - 1 )1,2

Average Measurement Level

Where

Xavg = 1I/n. .)xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:

DECON Room- Hood and Ventilation System 

2

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) [a' =xavg + tl..,df [sx/(ns)1' 2]

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

Xavg = calculated mean for a survey unit 

t1.,.df= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849) 

sx = standard deviation of measurements in a survey unit 

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

Xavg = 67 

t1l..,df = 1.833 'Note: for values of t-.a.d not on the table, the nearest greater value is used 

sx = 410 

ns = 10 

I',, = 304

Individual Completing Form: .y.,/ 

Reviewed by: _,/4_

Date: 1/7/Y 

Date: // - ,'

D-63
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for 

each instrument per survey unit (NUREGiCR-5849):

Notes:

Enter all time in minutes 
Enter all Oates 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
Decon Room- Walk in Hood

MDA = 2.711T + 3.29. 3 iT: - Rý.,Tsj" 

e (ail00)

SURVEY TYPE: 1 (direct alpha) 
METER: L2220 

SERIAL #: 48409 
PROBE # 43-65 
SERIAL #: 62385 

GUIDELINE VALUE: 100 (dpm/100 cm
2
)

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

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 
10/21/97 

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 cm2)

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

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 
10/21/97 

11:04 
0.07 

28.35% 
100 

13-- -

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL #: 68537 
PROBE#: 44-9 
SERIAL U: 66762 

GUIDELINE VALUE: 5000 (dpm/100 cm')

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

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) =

148 
10/21/97 

7:30 
148 

31.75% 
15 

1245j

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 (mn) = 

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 
10/21/97 

11:04 
2 

43.45% 
100

MDA (dpm/100 cm
2
) =

Individual Completing Form: /4Y� A?-
Reviewed By: 7 IhI 2 ii l/ ktl

/

D-67

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

Date: r(:/k • 

Date:

q I•E -- Ii- J

I
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Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

Decon Room- Walk in Hood 

10/23/97 

L2220 

48409 

43-65 

62385 

123 

Direct Alpha 

100 (dpm/100 cm2)

fnlut one of the following I for direct alpha 

2 for direct beta.gamma 

3 for removable alona 

4 for removable Oeta 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 

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

(i varies from 1 to n.) 

EX = -1164 

n.= :40 

Xavg = -29 

Maximum value in population = 0 (dpmll00 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 = -29 
n$ = 40 

r(Xavg - x) 2 = 6814 
sx = 13 

D-69

2 V S. ( -x,) 
(ns - 1 ) 1,2

Average Measurement Level

Where

Xavg = 1/n. -(x,)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Decon Room- Walk in Hood

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) ILi = Xavg + tl..,df (sx/(ns)"2]

Where
ti,, = 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 = -29 
tl-adf = 1.697 

Sx = 13 

ns = 40 

I'. = -25 

Individual Completing Form 

Reviewed by:

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

Date:

D-70



Direct Beta-Gamma Data Sheet 

3 -•• "1e 3ecr3•a ½-cn Charac'enzation Survey 
S.'.ey r-, ,.caton, Decor oRnom- jaik e -cod 
Date *021 97 

rstrunrenl 
*Aocel L2220 Senal - 68537 
Probe 44.9 Senal a 66762

Survey 

Po'nt 

'360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1369 
1370 
1371 

1372 
1373 
1374 
1375 
1376 

1377 
1378 
1379 

1380 
1381 
1382 
1383 
1384 
1385 
1386 
1391 
1392 
1393 
1394 
1400 
1401 

1402 
1403 
1404 
1405 
1406 
1407 
1408

Gross Gross 
Total Counts Per 

Counts Minute 

3800 3800 
4296 4296 
3896 3896 
4720 4720 
21740 21740 

378 378 
252 252 

11858 11858 
421 421 

36900 36900 
25832 25832 

722 722 
874 874 
488 488 
1740 1740 
406 406 
308 308 

183150 183150 
510 510 

187372 147372 
2478 2478 
5400 5400 
345 345 

520 520 
430 430 
1520 1520 
340 340 
510 510 
507 507 
2800 2800 
175 175 

4044 4044 
7210 7210 
425 425 
1427 1427 
320 320 
242 242 
327 327 
475 475 
810 810

Activity 
dyrro 100 cm 

76682 
87097 
78698 

96000 
453375 
4829 
2184 

245879 
5732 

771696 
539297 
12052 

15244 
7139 

33428 
5417 

3360 
3842562 

7601 
3931213 
48924 
110278 
4136 
7811 

5921 
28808 
4031 
7601 
7538 

55685 
567 

81806 
148283 

5816 
26856 
3612 
1974 
3759 
6866 
13900

Uncertaoirj 
,95% Corfidence 

Level) 
•don100 cnn) 

2586 
2744 
2617 
2871 
6089 
944 
823 
4509 
982 
7921 
6633 
1214 
1316 
1038 
1788 
969 
879 

17620 
1056 
17822 
2109 
3065 
914 
1064 
989 
1681 
909 
1056 
1053 
2235 
740 

2665 
3530 
985 
1633 
890 
813 
897 
1027 
1274

"In1s
* "aceO, aY 2n1s cirec•y " -3 0-er A-:,t, :-, - : ý 7-:. - ! 
2 rforaca.cr 'or esirumeet and Oacrqr\c !aa -• -7 - - .3 

'-7,;er c, 31 -5 
MOA '245

MDA 

odrn,l0 cm

1245 

1245 
1245 
1245 
1245 
1245 
1245 

1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 

1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245 
1245

Date:1 

Date:

inumisiual i, ompieung qorol-

--eeieweu y:,

D-71



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Decon Room- Walk in Hood 

10/23/97 

L2220 

68537 

44-9 

66762 

1245 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following 1 for direct aiona 
2 for direct oeta~gamma 

3 for removable alpna 

4 !or removaote oelaigamma 

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 ns) 

Z = 10793657 
ns =40 

Xavg - 269841 

Maximum value in population 3931213 (dpm/100 cm2)

Xavg = 1/ns. zix,)

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 = 269841 
ns = 40 

E (xaV - x,) 2 = 28538521129639 
s,= 855428 

D-72

Sx - ((Xavl - X.) 

(n. - 1 )112

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Decon Room- Walk in Hood 
2

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) 4c, = Xavg + tl-,df [s./(ns)1/2 ]

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 sx

Xavg = 269841 
tl -. ,df = 1.697 

Sx = 855428 

ns = 40 

[0 = 499369

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

Individual Completing Form: 

Reviewed by: ____

Date:10'd -jc~,cr 

Date:

D-73

ijO -= 

Xavg = 

tl.a,df = 

Sx = 

as =



Removable Alpha Data Sheet

7'lo .:'e 

Stoey Un Location, 
Date

3 
•-•aOtqla Techi CharaCternzatlon Survey

Decon Room. Walk in Hood 
i0.21 97

Notes
OI ace :oral courts -ireotly 'ron -e:er Ac::,- ' :o'ur•n -•-, Z 

2) itformatlion for instr•meni and Cackgrou-d taKen 0.,rec-hy irom ,,ze CA 'c-e.asoueet

•nslrumienl 

Model LB 5100W Serial # 13795 Efciency 28 35
Prooe NA Sepal #' N/A MDA. '3 

Survey Activily MDA 
Point idpmilOO cm idpmIOc 

1360 3 13 
1361 3 13 
1362 0 13 
1363 0 13 
1364 0 13 
1365 0 13 
1366 3 13 
1367 0 13 
1368 0 13 
1369 0 13 
1370 0 13 
1371 0 13 
1372 3 13 
1373 7 13 
1374 0 13 
1375 0 13 
1376 0 13 
1377 0 13 
1378 0 13 
1379 0 13 
1380 0 13 
1381 0 13 
1382 3 13 
1383 3 13 
1384 0 13 
1385 0 13 
1386 0 13 
1391 0 13 
1392 3 13 
1393 0 13 
1394 0 13 
1400 3 13 
1401 0 13 
1402 0 13 
1403 0 13 
1404 0 13 

1405 0 13 
1406 0 13 
1407 0 13 
1408 3 13

Individual Completing Form: z, 

Reviewed By: -7___________________

Dae:e 

Date: 7 ?

D-74



Removable Beta-Gamma Data Sheet

-c-.e 7.:e 

Surey Unllt Lcahion.  
Date

4 Notes 
Georgia Tecn Characlerozation S.svey • Place •oai cOunts ,ime:, '731 rele, Ac:,','v "t ' .•, e-et: Zc:, :. .  
Decon Room- Walk in Hood 2i nlformatlon For ns:rLcmnt n Zazv c aen :e- , ",- o"e '.'CA s-eacs-vee: 
'0,21 97

Instrurenr 
Model L8 5!0O W Serial a 13795 Eitic:ency 43 45% 
P'ooe N;A Serial C NA MDA *7 

Survey Activity MDA 
Point dpM,100 cm-) (dpm:100 cm 

'360 7 17 
1361 1 17 
1362 14 17 
1363 1 17 
1364 1 17 
1365 10 17 
1366 3 17 
1367 0 17 
1368 5 17 
1369 5 17 
1370 16 17 
1371 0 17 
1372 19 17 
1373 28 17 
1374 1 17 
1375 12 17 
1376 10 17 
1377 0 17 
1378 0 17 
1379 0 17 
13860 12 17 
1381 5 17 
1382 1 17 
1383 3 17 
1384 0 17 
1385 3 17 
1386 1 17 
1391 1 17 
1392 3 17 
1393 I 17 
1394 3 17 
1400 46 17 
1401 7 17 
1402 19 17 
1403 3 17 
1404 12 17 
1405 10 17 
1406 3 17 
1407 3 17 
1408 23 17

Individual Completing Form: 

Reviewed By:________________________

D-75

Date: 

Dae /



(

HEPA Ventilation Unit

-J

(.

Elevation View 
Not Drawn To Scale

Not Drawn To Scale

('one

Q Survey Location
. Survey Locations 

Bchind -igurc

I I[qd IFihlm



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 
HeDa Ventilation Unit

MDA 2
.
7

1/T + 3.29(R._±_+ R._ 2 

e (a/100) 

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

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

SURVEY TYPE: 
METER: 
SERIAL' 
PROBE # 
SERIAL # 

GUIDELINE VALUE:

3 (removab-l-a7) 
LB 5100 W 

13795 
N/A 
N/A 

20 (dpm/100cMr2)

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:

1 
10 

0.7 
10122097 

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) =

MDA (dpm/100 cmn) =

Date: 

Date:9Reviewed By:

D-77

1 
10 

18.3 
10/22/97 

8:00 
2 

43.45% 

100
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Removable Beta-Gamma Data Sheet

0
--- ect T Ice 
3ý,vey Uflt l Lzcat,0fl,

G~eorola 
7

ecn Ch'araclertzaior' Supiey 
Hefla Venlilation Unit 
10ý2297

Model LBS5'00W Senal is 13795 
P~obe N/A Se,,aI -s N A

*Pace 0141i ccOuis drecz:y 'rCfi *leier A'!- 1-ZIfL~ - :,,I C -or "CO 'Z 
2) inlformationflorsistrumert ar.a ýaCKgfCur`C :aflef Crecnv iron, :e %ICA screacsreet 

EBic-ency 413 45", 
MOe *7

Survey Act~v~ty MOA 
PýOlnl d(PM'100 Crv ;dpMOm,0cm

1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424

72 
95 
74 
14 

21 
14 

92 
26 
51

17 
17 
17 
17 
17 
17 
17 
17 
17 
17

Individual Completing Form: Q Z
Reveweed By: / Date:

D-79



.

Scaffolding Equipment

0

Three-Dimensional 
Not Drawn To Scale

O 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 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):

MDA = _2.711T_ + 3.29(R___t'Tj,).  

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/gammaGeorgia Tech Characterization Survey 

Scaffolding EQuipment

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/100 cm
2

) =

1 
10 

0.7 
10122/97 

15:21 
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

) =

Individual Completing Form: 

Reviewed By:

Date: 1/,,/1/7• 

Dae:

D-81

1 
10 

18.3 
10/22/97 

15:21 

2 
43.45% 

100

4LZ



Removable Alpha Data Sheet

Survey Type 

Project Title 

Survey Unit (Locahon): 

Date:

3 Notes: 
Georgia Tech Charactenzation Survey 
Scaffolding Equipment 
10/22/97

(1) Place total counts directly from meter Actvrit column ill correct for oacxground 
(2) Informaeton for instrument and bacxgrounrd taken directly from te MDA spreadsneet

Instrument 
Model: LB 5100W Senal X: 13795 
Probe: N/A Sendal 0 N/A

Survey Act MDA 
Point (dmp l1OC M1 (dp/V.O.•.0cm.

0 
0 
0 
0 
0 
7 
0 
0 
0 
3 
0 
3 
0 
0 
0 
0

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

Individual Complen Form: 5 IL , 
Revewe*d By:AY

D-82

Efficiency. 28.35% 
MDA: 13

1429 
1430 
1431 
1432 
1433 
1434 
1435 
1438 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444

Dale 

Date



Removable Beta-Gamma Data Sheet

Survey Type.  
Project Tile: 

Survey Unit (Location): 
Date,

4 Notes 
Georgia Tech Characterization Survey 
Scaffolding Equipment 
10/22/97

(1) Place total counts directly from meter Actvilty Column will correct for background 
(2) Information for instrument and background taken directly from the MOA spreadsheet

instrument 
Model: LB 5100 W Serial l: 13795 
Probe: N/A Senal #: N/A Efficiency: 43 45% 

MDA 17

Survey Activity MDA 

Point (donvIOG cnt) _(gptivlOC 01

7 
42 
12 
5 
1 
1 

is 

10 
10 
18 

14 
12 
7 
3 
5

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

ndidual Completing Form 

Reviewed B /~6 csV rck u~

D-83

1429 
1430 
1431 
1432 
1433 
1434 
1435 
1438 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444

Otte:/4 5 

Date:
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Manlift Elevation View 
Not Drawn To Scale

O Survey Location
Survey Locations 
Behind "igure

(



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 
Manlift

MDA = 2.7.....9R T + R.RT 

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 # 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 cm) =

10 
0.7 

10/16197 
13:42 

0.07 
28.35% 

100 

I 131

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

Background counts in Th = 
Date background was taken = 

Time background was taken = 

Rb = Background rate (cpm) = 

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

1 
10 

18.3 
10116/97 

13:42 
2 

43.45% 
100

MDA (dpm/100 cm
2

) =

Individual Completing Form:

Reviewed By: -

Date: //•"rq 

Date: //0

D-85

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

.r-.e/ -. :e 
-o~ecz 7 (:e 

5ar.ey ant LocatIon 
Date

3 Nores 
3eorq:a 

T
ecn Character.zalron Survey 1: Place '0lal .:ounls :•rectly rarm meter -c:,,:

y C.,mn r : :' "r ,:r 
Ma, i2! :rformaton for ,rstrumenl and DacKgrourc :aken cirecllv -rm The MrDA Ze:encsree! 
101;6,97

;rstrument 
Model* LB 5100 W Serial W '3795 Effciency 26 35% 
Probe N;A Serial : NA 11DA !3 

Survey Activty MDA 

Point ldpm/100 cm') (dpm/1OS0m
t

1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
!072 
1073 
1074 
1075 
1076 
1077 
1078 
1079

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
7 
0 
0 
0 
0 
3 
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

individual Completing Form: t• ' • • 

Reviewed By-.

Date: / S /Q L 

Date: /z S

D-86



Removable Beta-Gamma Data Sheet

Survey Type 
Prolect Title.  

Survey Unit (Location): 
Date:

4 Notes: 
Georwia Ted, Ctharactenzatjon Survey (1) Place total counts directly from meter ACtivity column -11 conrect for CackgroL nd 
Manklfi (2) Information for instrument and background taken directly from tne MDA spreadsneet 10/11897

Instrument 
Model: LB 5100 W Senal #, 13795 Efficiency: 43 45% 
Probe: NIA Serial il N/A MDA: 17 

Survey Actvity MDA 
Point (dpnI/00c m) _(MtLOOcm2.

1055 1 
1056 1 
1057 0 
1058 3 
1059 7 
1060 3 
1061 1 
1062 0 
1063 5 
1064 0 
1065 1 
1068 1 
1067 3 
1068 0 
1069 0 
1070 1 
1071 7 
1072 5 
1073 3 
1074 5 
1075 0 
107a 1 
1077 5 
1078 1 
1079 1

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 CompMl Form: 

R evwmed By,ý:

D-87

Date: 

Dat



(

Clean-Up Survey

The following is a list of smears taken at the completion of the project :

Smears Location

1148-1195 Floor of First Floor 
1196-1199 Walls of First Floor 
1521-1540 Walls and Floor of Second Floor 
1558-1578 Floor by Plug Storage Area 
1593-1597 Floor of DECON Room (by Hood) 
1601-1618 Circular Saw

( (



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 
Clean-Up Survey

MDA = 2.71/T. + 3.29(Rj,'1, + R_.  
e (ai 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: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #: 13795 
PROBE# N/A 
SERIAL. N/A 
GUIDELINE VALUE: 20 (dpm/100 c= 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 
10023/97 

0.0• 
0.07 

28.35%/ 

100

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL * 13795 
PROBE # NIA 
SERIAL P 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) = 

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

1 
10 

18.3 
10/23/97 

8:00 

2 
43.45% 

100

MDA (dpm/100 cm 2) = i 17 

Date_________:?,(?I 

Date:

D-89



Removable Alpha Data Sheet

7oe I .:e 
P-z;ec! ixe 
Surney Unit Location, 
Date

3 Notes 
Georcia Tecn Charactenzation Survey Place iotai counls -irectly 'rom miener A.r Z ,,i'c r .- ',.0-,c..  
1ean-Uo Sur2ey• 2 Information for instrument and acngrzurz -aen 1ec:y roi" tne \CA ioreaes

t
eet 

10.23,97

Instrument 
Model LB t5100 Serial a 13795 Efficency 28 35% 
Prone: N;A Senal a NiA MDA. 3 

NT= None 
T

aken

Survey Activity MOA 

Point dtimG00 cmi
t

i d ,rmilO00cmi
Survey Activity MDA 

Point dom_100cm-1 •20 100 cm_ I 

1558 3 13 
1559 0 '3 
1560 3 13 
1561 0 13 
1562 0 13 
1563 3 I3 
'564 NT 13 
1565 0 13 
1566 3 13 
1567 3 '3 

1568 0 13 
1569 0 13 
1570 3 13 
'571 2 13 
1572 0 13 
1573 3 13 
1574 0 13 
1575 0 13 
1576 3 13 
1577 3 13 
1578 0 13 
'593 0 13 
1594 0 '3 
1595 3 !3 
1596 0 13 
1597 0 13 
1601 0 '3 
1602 0 13 
1603 0 13 
1604 0 13 
1605 0 13 
1606 0 13 
1607 0 13 
1608 0 f3 
1609 0 13 
1610 0 13 
1611 0 13 
1612 0 13 
1613 0 13 
1614 0 13 
1615 0 13 
1616 0 13 
1617 0 !3 
1618 0 !3

1148 
1149 
1150 

1151 
1152 
1153 
1154 
1155 

1156 
1157 
1158 
1159 
1160 
1161 

'162 
1163 
1164 

1165 
1166 
1167 

1168 
1169 
1170 

1171 

1172 
1173 
1174 
1175 

1176 

1177 
1178 

1179 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 

1191 
1192 
1193 

1194 

1195 
1196 

1197 
1198 
1199 
1521 

1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 

1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
1540

Individual Completing Farm: 

Reviewed By: Date: 1 q

D-90



Removablei Beta-Gammral Data Sheet

Survey 'ype 
P'clect -:,e 
Survey Uni : Location t 
Date:

4 
Notes: 

Georqia Teen Charactenzanon Survey (7) Place total counts directly trom meter ActivyyColumn .nfcrect !cr :acn;rcunr 
Clean-up Survey (2) Information for instrument and bacxgroue taken :'recrty from Me MDA screacsneet 10/23,97

Instrument 
Model: LB 5100 W Senalte- !3795 Efficiency 4345% 
Probe N/A Senal # N/A MOA 17.  

NT= None 
T

aken

Survey Activity MDA 
Potnt (d•_.1•00.cm'] tdprnst90 rnm

1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
1540

1 
10 
10 

1 

3 
111 
19 
5 
3 

7 
19 
0 
7 

10 
3 

10 
1 
5 
3 
3 

0 

0 
3 
3 
0 
5 
5 
0 
0 
1 
3 
3 

0 
14 
1 
7 
7 
7 
7 

5 
3 
7 
3 

69 
7 

30 
12 
7 

10 
14 
7 

23 

1 5 
7 
5 

5 

0 
1 
3 
3 

0 
3 
1 
1 

21 
0 
0 
1

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

Survey Activity MDA 

Point (dpmon c
2  

tdpmtO)Ccm.1 

1558 33 17 
1559 7 17 
1560 1 17 
15,1 5 17 
1562 1 17 
1563 3 17 
1564 NT 17 
1565 7 17 
1566 1 17 
1567 5 fU 
1568 16 17 
1569 14 17 
1570 3 17 
1571 5 17 
1572 19 17 
1573 21 17 
1574 12 17 
1575 12 17 
1576 0 17 
1577 21 17 
1578 3 17 
1593 0 17 
1594 0 17 
1595 10 17 
1596 7 17 
1597 7 17 
1601 23 17 
1602 90 17 
1603 14 17 
1604 39 17 
1605 48 17 
1606 33 17 
1607 26 17 
1608 111 17 
1609 10 17 
1610 12 17 
1611 30 17 
1612 16 17 
1613 35 17 
1614 5 17 
1615 7 17 
1616 21 17 
f617 10 17 
1618 3 17

tndivdual Completing Forn: I e 

Reiknvewd By. d),4ý5J ,,A

A,/-- 2 4 a 7 _7

D-91
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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:

Georgia Tech Characterization Survey 
NES Field Office-After Project Completion

1 (direct alpha) 
L2220 
50061 
43-65 
63291 

100 (dpm/100 cm 2
)

MDA = 2.71Tt2.2 R T'1),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 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
) =

3 
10/23/97 

7:30 
3 

18.00% 

63 

95--

"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 i: 
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 #: 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:

10 
0.7 

10/23/97 
14:38 

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
) =

/

Date: 

Date: / ZZ

D-93

92 
10/23/97 

7 30 

92 
21.87% 

15

1 
10 

18.3 
10/23/97 

14:38 

2 
43.45% 

100 

172
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Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

NES Field Office-After Project Completion 

10123197 

L2220 

50061 

43-65 

63291 

95 

Direct Alpha 

100 (dpm/100 cm2)

Input one of !ne followng 1 for direct alona 

2 for direct belaigamma 

3 for removaole a[Dra 

4 for removaole oetagamma 

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 ns) 

E(xi)= -428 
ns = 18 

Xavg = -24 
Maximum value in population = -18 (dpm/lO0 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

S. = 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 = -24 

ns = 18 
Z (Xavg x.) 2 = 1960 

Sx = 11 

D-95

Sx= (Z(Xav - X,) 

(n. - 1!2

Average Measurement Level

Where

Standard Deviation

Where

Xavg = 1 /n, - •_xý)



Calculation Sheet

Survey Unit: 

Survey Type:

NES Field Office-After Project Completion 
1

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) ýLa ` Xavg + tl-,df [sx/(n) 112]

Where

Ii, = 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 sx 

Xavg -24 
ti.e.df = 1.740 'Note: for values of tl.a df not on the table, the nearest greater value is used 

sx= 11 

n. =18 

1', =-20

Individual Completing Form:__ 

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

Date: / 2 

Date:

D-96



Direct Beta-Gamma Data Sheet 

a- --'e ,erota -ecn Charac:enzatlon Survey 
-r t L3cai on, 'ES F eld Office-Afte Project Comnietlan 

Dale '123,97 

'Slrmrent 
Model _2220 Senal a 52923 
Probe 44-9 Serial t 11150

Noes
' , Place otala ezo-ls ,trec!y zrc, 'eter A: : :,: r & 
21 nfor-at,on for :nstrument anc Zackgro "-4.e 7,re 7, -- e '.tIA c., 

Elflciency 21 37% 
%IDA '443 

NT- 'oAe Taken

Uncertainty 
Gross Gross :95% Confocence 

Survey Total Counts Per Actility Level) M0A 
Pornt Counts Minute 4540100 om

2
) 'IO cm

2
1 carorocm

i540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 

1551 
1552 
1553 
1554 
i555 
1556 
1557 
1598 
1599 
1600

62 
67 
83 
54 

62 
72 

80 
70 
so 
76 
82 
81 
80 
74 

68 
56 
49 
87 
NT 
NT 
NT

52 
67 
83 
54 
62 
72 

80 
70 

80 
76 
82 
81 
s0 
74 

68 
56 
49 
87

-914 
-762 
-274 
-1158 
-914 
-610 
-366 
-671 

-366 
-488 
-305 
-335 
-366 
-549 

-732 
.- 097 
-1311 

-152

741 
753 
790 
722 
741 
765 
784 
760 
784 
774 
788 
786 
784 
770 
756 
727 
709 
799

1443 
1443 
1443 

1443 
1443 
1443 
1443 
1443 
1443 

1443 
1443 

1443 
1443 

1443 
1443 
'443 
1443 

1443

Individual Complteing Form: k 

Reniewed By. / ug-

Date: -/ 9••8 
Date: y 17

D-97



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

NES Field Office-After Project Completion 

10/23/97 

L2220 

52823 

44-9 

11150 

1443 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input ore of :he foltowing I for direct alora 

2 'or direct metaigamma 

3 for renrovaple alDoa 

4 for removasle oetaigarr'a 

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) 

E (x)= -11370 
n. 18 

Xavg = -632 
Maximum value in population = -152 (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 

n. = number of measurements within a survey unit 

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

Xavg : -632 

n. : 18 
E(Xavg - xi)2  3133762 

s,= 429 

D-98

S. = {E(Xavg - x,) 

(n. - 1)1,2

Where

Xavg = 1/ns. -. (x,)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

"Survey Type:
NES Field Office-After Project Completion

2

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) I-La = Xavg + tl-.df [s./(ns)112]

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

Xavg = calculated mean for a survey unit 

tl.,1,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 sx

Xavg = -632 
t1 -adf = 1.740 

sx = 429 

ns = 18 

ýLa = -456

Individual Completing Fori: -C 

Reviewed by:

*Note: for values of t1 a df not on the table, the nearest greater value is used

b-c

D-99



Removable Alpha Data Sheet

Survey Type 
Polect Title 

Survey Unit (Location) 

Date

3 
Georgia Tech Charactenzation Survey 
NES FieldCl Office-After Project Completon 
10/23/97

Notes
(1) Place total counts directly from meter Activity column -i1i conrect !or ýackyroura 
t2) Information for !nstrument and background taken directly from the MCA spreadsr'eet

Instrument 
Model: LB 5100 W Senal t: 13795 Efficiency: 2835% 
Probe NIA Senalt# N/A MOA, 13 

Survey Actvity MDA 
PoinLt (dprm/100 cml, (dpnt/bC cmj

t

1540 
1541 
1542 
1543 
1544 
1545 
154e 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1558 
1557 
1598 
1599 
1600

0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
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 
13 
13 
13 
13 
13 
13 
13

Individual Completing Formt: 

Reviewed By.

D-100

Date: 

Date:



Removable Beta-Gamma Data Sheet

Cat ec: e 
Ourley .7.t LZ3Ia~n 
Cace

2. %,!es 

3ecqia 7ec, C•aracler zat,on S~r.ev 
%E5 F,eic O'Sce-After Prcec: C•,Ds.eticn 
10.23,97

instrtrrenM 
Mocel LB 5!00 W Senai : !3795 
Proee NA Serial a NA

01ace :otal j urzs rec'L --- !e' . ;, 4 ' -. " -
2. 'form atcr' 'cr 's:rr' ert a•n, Dac gxr cz, 4 ý-. " , ' s

E•,c:ercy -3 45', 
%IDA •

Survey Acltviy MDA 
Point LC0miO cm') idpir100_cm')

1 
5 
5 
5 

12 
10 
0 
14 
7 

3 

7 

14 

23 
5

17 
17 

17 

17 
17 
17 

17 
17 

17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17

DaI.// 
e 

Dae

Individual Completing Form: 

Reviewed By: /~ .

D-1O1

! 540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
'554 
1555 
1556 
1557 
1598 
1599 
1600
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Ground Floor Survey Data Summary

Ranae of Activitv Idomll00 cm')
Direct

Ranne f Actvity dam/10acm'

Survey Location No. of Alpha MDA Beta-Gamma MDA Alpha MDA Beta-Gamma MDA 

Survey Points 

Center Columns 14 -88 to 110 289 -2713 to 3048 1860 0 13 0 to 44 17 

North Wall of Reactor 20 -1I0 to 110 289 -2713 to 16522 1860 0 to 3 13 0 to 10 17 

West Wall of Containment 7 -88 to 88 289 -3018 to 1799 1860 0 to 3 13 0 to 37 17 

Northwest Wall of Containment 12 -110 to 22 289 -3018 to 5335 1860 0 13 0 to 23 17 

Northwest Corner of Containment 10 -110 to 44 289 '-2957 to 5792 1860 0 13 0 to 5 17 

West Comer of Containment 7 -110 to 88 289 -1311 to 21795 1860 0 to 3 13 0 to 5 17 

North Wall of Containment 12 -110 to 44 289 -2286 to 1616 1860 0 13 0 to 12 17 

East Wall of Containment 6 -26 to 9 116 -3048 to -549 1854 0 13 0 to 7 17 

Southeast Wall of Containment 14 -44 to 62 116 -3109 to 2195 1854 0 13 0 to 5 17 

Southeast Corner of Containment 11 -26 to 441 116 12622 to 14815 1854 0 to 3 13 0 to 12 17 

Pump Room 22 -44 to 62 116 -2865 to 10242 1854 0 to 3 13 0 to 12 17 

Pump Room, Ceiling 17 -44 to 9 116 -1036to 10547 1854 0 13 0 to 10 17 

East Wall, Outside of Experimental Rooms 10 -44 to 247 116 -2500 to 2408 1854 0 to 3 13 0 to 12 17 

Experimental Room No. 1 41 -44 to 220 116 -2926 to 5670 1854 0 to 3 13 0 to 12 17 

Experimental Room No. 2 26 -44 to 18 116 -2865 to 1402 1854 0 13 0 to 7 17 

Experimental Room No. 2, Ceiling 15 -35 to 26 116 -2743 to -396 1854 0 to 3 13 0 to 5 17 

Rabbit System (to include unrestricted areas) 13 -44 to 123 116 -2184 to 4283 1261 0 to 3 13 0 to 122 17 

Process Equipment Room 27 -47 to 66 123 -1176 to 40399 1261 0 to 32 13 0 to 502 17 

Process Equipment Room, Ceiling 8 -47 to -9 123 -1302 to 6677 1261 0 to 7 13 0 to 3 17 

Outer Wall of Process Equipment Room 15 -47 to 28 123 -2439 to 8048 1854 0 to 3 13 0 to 12 17 

Reactor Faces-Process Equipment Room 10 -47 to 28 123 -504 to 2520 1261 0 13 0 to 10 17 

Elevator Shaft 5 None Taken - None Taken - 0 to 17 13 0 to 175 17 

Hydraulic Sump 4 None Taken None Taken - 0to 7 13 0 to 173 17 

Miscellaneous Areas 22 None Taken None Taken 0 to 14 13 0 to 191 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.

M

tl

Kemovaole



I(

Survey Locations with Elevated Activity- Ground Floor 

Removable Alpha activity action level (DPM): 20/100 cm 2 

Removable Beta activity action level (DPM): 1000/100 cm2 

Direct Alpha activity action level (DPM): 100 /100 cm 2 

Direct Beta activity action level (DPM): 5000/100 cm2

Page 1

Removable Removable Direct Direct 
Survey Alpha Activity Beta/Gamma Activity Alpha Activity BetalGamma Activity Location 
Number dpm/l00 cmz dpm/l00 cm 2  dpm/l00 cm 2  dpmll00 cm2 

557 0 0 110 5914 Ground Floor- North Wall of Reactor 
559 0 0 22 4329 Ground Floor- North Wall of Reactor 
560 0 1 0 4268 Ground Floor- North Wall of Reactor 
561 0 7 -66 11797 Ground Floor- North Wall of Reactor 
562 0 0 0 1341 Ground Floor- North Wall of Reactor 
563 0 10 -88 16552 Ground Floor- North Wall of Reactor 
568 0 0 -66 4420 Ground Floor- North Wall of Reactor 
569 0 3 -22 9114 Ground Floor- North Wall of Reactor 
570 0 3 -22 5792 Ground Floor- Northwest Corner of Containment 
577 0 0 110 -884 Ground Floor- North Wall of Reactor 590 0 -44 110 -2103 Ground Floor- Center Columns 
593 0 5 -22 21795 Ground Floor- West Corner of Containment 
617 0 3 -9 6036 Ground Floor- Pump Room 
620 0 0 -26 7743 Ground Floor- Pump Room 
621 0 0 -44 7133 Ground Floor- Pump Room 
622 0 1 18 7682 Ground Floor- Pump Room 
623 0 1 18 10242 Ground Floor- Pump Room 
642 0 1 9 14815 Ground Floor- Southwest Corner of Containment 
678 0 0 247 -2195 Ground Floor- West Wall, Outside Exper. Rooms 
719 0 0 220 -945 Ground Floor- Experimental Room No. 1 745 0 1 -26 7072 Ground Floor- Pump Room, Ceiling 
747 0 0 -35 10547 Ground Floor- Pump Room, Ceiling



(
,. und

Removable Alpha activity action level (DPM): 201100 cm2 

Removable Beta activity action level (DPM): 1000/100 cm 2 

Direct Alpha activity action level (DPM): 100 /100 cm2 

Direct Beta activity action level (DPM): 5000/100 cm=

Page 2

Removable Removable Direct Direct 
Survey Alpha Activity Beta/Gamma Activity Alpha Activity Beta/Gamma Activity Location 
Number dpm/l00 cm2  dpm/l00 cm 2  dpm/l00 cm 2  dpm/l00 cm2 

749 0 5 -18 7011 Ground Floor- Pump Room, Ceiling 
751 0 0 -44 8901 Ground Floor- Pump Room, Ceiling 
755 0 1 -26 6584 Ground Floor- Pump Room, Ceiling 
757 0 1 -9 7255 Ground Floor- Pump Room, Ceiling 
759 0 10 -44 6828 Ground Floor- Pump Room, Ceiling 
760 0 3 -66 5335 Ground Floor- Northeast Wall of Containment 
782 0 1 -44 5670 Ground Floor- Experimental Room No. 1 
830 0 3 -9 5548 Outer Wall of Process Equipment Room 
837 0 1 28 6584 Outer Wall of Process Equipment Room 
838 0 3 -9 5487 Outer Wall of Process Equipment Room 
839 0 7 -9 8048 Outer Wall of Process Equipment Room 
840 0 3 -28 7438 Outer Wall of Process Equipment Room 
841 0 1 -19 7377 Outer Wall of Process Equipment Room 
858 0 0 28 40399 Process Equipment Room 
859 3 5 66 22215 Process Equipment Room 
860 3 21 28 5753 Process Equipment Room 
861 0 0 -47 16210 Process Equipment Room 
862 0 0 -9 8693 Process Equipment Room 
875 0 1 -9 6509 Process Equipment Room- Ceiling 
876 7 1 -47 6677 Process Equipment Room- Ceiling 
1115 28 468 None Taken None Taken Process Equipment Room-Back Side of Tank He-1 
1117 28 503 None Taken None Taken Process Equipment Room-Top of Tank He-I 
1118 32 332 None Taken None Taken Process Equipment Room
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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:

Georgia Tech Characterization Survey 
Ground Floor- Center Columns

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/100 cm2)

MDA= 2.71'f + R_29TRbg 

e (a/100)

SURVEY TYPE: 2 (direct beta/gamma).  
METER: L2220 
SERIAL #: 52823 
PROBE #7. 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 
7:30 

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 
NIA 

20 (dpm/100 cm2)

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL t. 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 
10/10197 

8:00 
0.07 

28.35% 
100 

13---

Individual Completing Form: A- E Z L

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:.o , 

Date: kI /3

E-5

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

157 
1019/97 

7:30 
157 

21.87% 
15 

1860i

1 
10 

18.3 
10/10/97 

8:00 
2 

43.45% 

100



Direct Alpha Data Sheet 

:,r~ey -,Ze _____ 
0

'oject The Georgia Tech Charactenzation Survey 
Siniey innt Lzcationr Ground F;oor. Center Columns 
Date 10.9,97 

,nstrumnent 
Model L2221 Senal It 50062 
Probe AC-3 Senal it: 408951

Notes 
: t) Place total counts directly Mrum meer Ac:,iviy xi;-n ,•, ="ecC cr :ace,.c'rdc 
f21 Information for instrument and bacKgrOund 'aven Crectiy 'rum "e \IGA -- reaesree 

Effc~ency: 7 70% 
MGA. 289

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute ldprmlOO C'I dprrndtOOc dPmi00 cm

2
?)

546 
547 7 
548 6 
549 4 
550 4 

551 4 

552 5 
567 2 
572 4 
573 5 
590 tO 
554 5 
738 2 
739 3

4 

7 

6 
4 
4 
4 
5 

2 
4 
5 
t0 
5 
2 
3

-88 
44 
22 
-22 
-22 
-22 
0 

-66 
-22 
0 

110 
0 

-66 
-44

106 
149 
143 
129 
129 
129 
136 

114 
129 
136 
167 
136 
114 
122

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

Individual Completing Form: ;IleC~ oatea: 

Gate: / /

E-6



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

Ground Floor. Center Columns 

10/9197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpm/100 cm2)

Input one of lthe following I for direct alpha 

2 for direct Oela/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at cmn 

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 ns) 

E(x)= -176 

n. =14 
Xavg =-13 

Maximum value in population = 110 (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 

n, = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

Xavg = -13 
In, = 14 

S(Xiv - Xi) = 32638 
s, = 50

Sx = (F(Xavg - Xi)2I 

(n. - 1)1"2

E-7

Average Measurement Level

Where

Xavg = 1/ns. z(x,)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Center Columns 
1

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

1.1c = Xavg + tl.•.df [ss/(ns)1/2]

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 "2 -13 
t1.-,df = 1.771 'Note: for values of t1-d f not on the table, the nearest greater value is used 

Sx s50 
ns= 14 

p.= :11

Individual Completing Fot: 

Reviewed by: _ _ _ _ _ _ _

Date: 4;1-2;7 D te 
Date: /'$//., 1w

E-8



Direct Beta-Gamma Data Sheet 

Survey Type 2 
Project Title GeorU a Tecs Characterization Survey 
Survey Unit (LocatIon): Ground PlOOr Center Columns 
Date: 10/9/97 

Instrument 
Model: L2220 Senai 1: 52823 
Probe: 44-9 Senal* 11150

Notes.  

(1) Place total counts directly from meter ACtvity Column vill correct for baciground 
(2) Information for mnstrument and background taken 1irectJy from the MOA spreadsneet 

Efficiency 21 87% 
MDA. 1860

Uncertainty 
Gross Gross (96% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dPzrFmIO cm) (dtL10cmJ (dpnl•O cma

546 253 253 
547 257 257 
548 250 250 
549 90 90 
550 256 256 
551 195 195 
552 200 200 
567 194 194 
572 228 226 
573 166 168 
590 88 88 
594 74 74 
738 72 72 
739 68 68

2928 
3048 
2835 
-2042 
3018 
1158 
1311 
1128 
2103 
274 

.2103 
-2530 
-2591 
-2713

1210 
1216 
1205 
939 

1214 
1121 
1129 
1119 
1169 
1074 
935 
908 
904 
89A

Individlua Conpleting Form: .., 

Revwiwed By.

1880 
1860 
1860 
1860 
1860 
1860 
1860 
1860 
1860 
1860 
1860 
1860 
18W0 
1860

(

Oats: 

Date:

/
E-9



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Ground Floor- Center Columns 

1019197 

L2220 

52823 

44-9 

11150 

1860 

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.) 

E (x) = 5822 
n. = 14 

Xavg = 416 
Maximum value in population z 3048 (dpmll00 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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

xsvo = 416 
In, = 14 

E (Xavg " xI), = 70472886 
Sit a 2328 

E-10

S5 = (:(Xaxn - x `)2l 
S(n, - 1)112

Where

Xavg = 1in,. z (x,)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Center Columns 
2

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

N.L = Xavg + tl..,df [sxI(n.)1 21

Where
I.L = 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 
ns = number of measurements within a survey unit used to determine Xavg and s, 

Xavg = 416 
tl.,,,df 2 1.771 'Note: for values of tl. .,d not on the table, the nearest greater value is used 

Sx = 2328 
n. =14 
1== 1518

Individual Completing Form: 

Reviewed by: ;/7
Date: 1,h21/0O917 

Date: // ,J

E-11



Removable Alpha Data Sheet

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

3 Notes: 
Georgita Tech Charactenzabon Survey 
Ground Floor. Cetnw CoIumns 
10110/97

(1) Place total counts directly from meter Activity Column will correct for background 
12) Information for instrument and background taken directly from the MDA spreadsheet

instrument 
Model: LB 5100W Serial0: 13795 
Probe: N/A Senal * N/A

Survey Activity MOA 
Point (dpmVl10 cm I (dpmjlOO Chi

546 
547 
548 
549 
550 
551 
552 
567 
572 
573 
590 
594 
738 
739

0 
0 
0 
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

Indriidual Conmpleting Form: 

E-12

Date: ~ C 

Data: 13

Efficiency 28 35% 
MOA: 13



Removable Beta-Gamma Data Sheet

Sur,cey Type 

Project Tite.  

Survey Unit (Location)o 
Cate:

4 Notes.  
"Georgta Tech• Ctaractenzation Survey 
Ground Floor. Cenler Columns 

10/10/97

(1) Place total counts directly from meter Activity column will correct !or Oacxgrountr 
(2) Information for instrument and back.ground taken directly from the MDA spreadsheet

Instrument 
Model: LB 5100 W Senal# 13795 
Probe: NIA Senra l NIA

Survey Actvity MDA 
Point (dpm/100 crn

t
(dpm/lOB cm'

548 
547 
548 
549 
550 
551 
552 
587 
572 
573 
590 
594 
738 
739

0 
0 
5 
3 
0 

5 
0 

1

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

Indivduail Completing Form: 

Re-,tewed By: ' •

Date: xlt.. ]2_ 
Date: 3

E-13

Efficiency: 43.45% 
MDA: 17



(

Elevation View 
Not Drawn To ScaleGround Floor- North Wall of Reactor

m

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 
Ground Floor- North Wall of Reactor

MDA= 2.71/T+ 3.29(R._T L _...j1.'2 

e (a/100)

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

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) = 
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 

F 2891

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #: 13795 
PROBE# NIA 
SERIAL #: N/A 
GUIDELINE VALUE: 20 (dpm1l00 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) =

10 
0.7 

10/10/97 

8:00 
0.07 

28.35% 
100 

13--

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) =

157 
10/9/97 

7:30 
157 

21.87% 
15

MDA (dpm/100 cM
2 ) =

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL M. 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 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) =

I 
10 

18.3 
10110/97 

8:00 

2 
43.45% 

100 

171

Date: X;21c!N!hf 

Date: 113J

E-15

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 Teen Charactenzation Survey 
Ground Floor- Norlt, Wall of Reactor 
10/9/97

Senal # 50062 
Sena] 0 408951

Notes: 
(I) Place total counls directly from meter Acutrtj Column ll correct for Cacgrolno 
ý2) [nformabon for instrument and background taken directly from te MDA spreadsheet 

Eftinency 7 70% 
MDA: 289

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

540 
541 
542 
543 
544 
545 
557 
558 
559 
560 
581 
562 
563 
568 
569 
577 
688 
687 
740 
741

0 
3 
4 
2 
1 
4 
4 
1 

8 
5 
2 
5 

10 2 
4 
10 
2 
2 
0 
2

0 
3 
4 
2 

4 
4 

4 
1t 
2 
2 
0 
2

Uncertainty 
(95% Confidenca 

Activity Level) MOA 
(dpnutO 100 It

0
(dpni l00 crrn) _dg V1tO cror"

-110 
-44 
-22 
-6 
-88 
-22 
-22 
-88 
22 
0 

-f8 
0 

-88 
-88 
-22 
1Io 
-68 
-66 

-110 
-M8

98 
122 
129 
114 
106 
129 
129 
108 
143 
138 
114 
136 
10t 
114 
129 
167 
114 
114 
96 
114

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

A/
Individual Cmltpleseg Fonr: ,.  

Reune~d By. ± Date: ( 3
I

E-16

Survey ype 
Project Title: 

Survey Unit (Location) 
Dale:

Instrument 
Model: L2221 
Probe AC-3

I



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

Ground Floor. North Wall of Reactor 

1019197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (dpml100 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

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 n,) 
(= -880 

n, = 20 
Xavg = -44 

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

xavg = 1/n,. z (x,)

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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to nj) 

Xavg -44 
In. 20 

:(XavQ _"y.1)2 = 51304 
sit = 52

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

(n, - 1)1"2

E-17

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- North Wall of Reactor 
1

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

Ila = Xavg + tl-.,df [s.I(n.)1 /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 
ns = number of measurements within a survey unit used to determine Xavg and s, 

Xavg = -44 
t1-,df = 1.729 -Note: for values of tl.d f not on the table, the nearest greater value is used 

Sx = 52 
n. = 20 
.L a '2-24

Individual Completing Form: 

Reviewed by: LA. 'VU

Date: _____,.•.// 

Date: I / j,3

E-18



Direct Beta-Gamma Data Sheet 

Survey Type. 2 
Project Title Georopa Tech Charactenzation Survey 
Survey Unit (Location) Ground Floor- North Wall of Reactor 
Date: 10/9/97 

Instrument 
Model: L2220 Serial N: 52823 
Probe: 44-9 Senal#: 11150

Notes

(1) Place total counts directly from meter. Activity column witi correct for backigroundrr 
(2) Information for instrument and background taken directly from the MDA shrea~sheet 

Efficiency: 21 87% 
MDA. 1860

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Actvity Level) MDA Point Counts Minute (dpnlO citt ldpnlO ctt1 ( / c 

540 151 151 -183 1049 1860 
541 208 208 1555 1141 1880 
542 88 88 -2164 931 1860 
543 229 229 2195 1174 1860 
544 158 158 30 1060 1860 
545 83 83 -2256 928 1880 
557 351 351 5914 1347 1810 
558 250 250 2835 1205 1860 
559 299 299 4329 1276 1860 
560 297 297 4268 1273 1860 
561 544 544 11797 1582 1860 
562 201 201 1341 1130 1860 
563 700 700 16552 1749 1860 
568 302 302 4420 1280 1860 
569 456 458 9114 1479 1860 
577 128 128 -884 1009 1860 
686 270 270 3445 1235 1860 
687 124 124 -1006 1002 1880 
740 100 100 .1738 958 1860 
741 68 68 -2713 896 1860

lndrmldual Completing Form:A 

By: E-19

Date: 

Date@: 3fc



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 
Guideline Value

2 
Ground Floor- North Wall of Reactor 

10/9/97 

L2220 

52823 

44-9 

11150 

1860 

Direct Beta/Gamma 

5000 (dpm/160 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

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 I to n,) 
E(xJ = 56851 

n. z 20 
xag = 2843 

Maximum value in population = 18652 (dpm/100 cm2)

Xavg = I/n 5. z(xi)

Standard Deviation

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 
= systematic and random measurements at point (i) 

(i varies from 1 to n,) 

Xavo= 2843 
n, a 20 

z (Xavg _ X)2 
a 476989871 

Sx a 5010 

E-20

Sx= (E(Xav9 - X) I 

(n,- 1)1"2

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- North Wall of Reactor 
2

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

4-- = Xavg + tl.,dt [sx/(n.)112]

Where
t, = 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 = 2843 
t1.,df - 1.729 -Note: for values of ti..d. not on the table, the nearest greater value is used 

Sx = 5010 

n. = .20 
I= = 4780

Individual Completing Form: A__ 

ý// Reviewed by: _ _ _ __ _ _ _ f ~ 7

Date: /z2 c9,/•q

Date: ///•3•3 ,

E-21
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Removable Beta-Gamma Data Sheet

Survey Type 
Project Title 

Survey Unit (Location).  
Date

4 Notes.  
Georgia 

T
echi Charactenzation Survey (1) Place total counts dlrectfy from meter Activity Column wil correct for background 

Ground Fso North Wall of Rea.to, (2) Information for instrument and background taken directly Irom the MOA soreaasneet 
10/10/97

Instrument 
Model: LB 5100 W Sena] * 13795 Efficiency: 43 45% 
Probe: N/A Senal 0: N/A MOA: 17 

Survey Activity MOA 
Point (dpmrJl )cmj (dpnVI00=1

540 5 
541 10 
542 5 
543 0 
544 7 
545 1 
557 0 
558 7 
559 0 
50 
581 7 
562 0 
563 10 
568 0 
569 3 
577 0 
686 1 
687 3 
740 5 
741 3

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

Indtvtdual Completing Form: 

Reviewved Bylt2 
= 

ji

Dat: e0 1,_ 
Date: ( I I j 17

E-23



(

Ground Floor- West Wall of Containment

M

Elevation 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 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 
Ground Floor- West Wall of Containment

MDA= 2.71f/T.+.29LR/Tjb+RbrI2 

e (a/100)

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

GUIDELINE VALUE:

1 (direct alpha) 
L2221 
50062 
AC-3 

408951 
100 (dpm/l00cm2)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL # 52823 
PROBE #7 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 

7:30 
5" 

7.70% 
59 

F 2891

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 #: 
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 t. 13795 
PROBE * N/A 
SERIAL A N/A 

GUIDELINE VALUE: 100 (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 cm2) =

1 
10 

0.7 
10/10/97 

9:49 

0.07 
28.35% 

100 

13--

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 cm
2
) =

Individual Completing Form:

Reviewed By: YQkLA 7%T

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

3 for removable alpha 

4 for removable beta/gamma

157 
10/9/97 

7:30 
157 

21.87% 
15

1 
10" 

18.3 
10/10/97 

9:49 
2 

43.45% 
100

Date: 

Date: Ill

E-25
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Direct Alpha Data Sheet

Survey Type: 
Projec Tite: 

Survey Unit (Location): 
Date:

insatrument 
Model: L.2221 
Probe: AC-3

GeorgiC Tech Chrrisctenzrion Survey 
Ground Floor. West Wall of Containment 
101'"97

SOrAl 0 50062 
senal t 408951

Uncertainty 
Gross Gross (95% Confidence 

Suney Total Counts Per Ach*oy Level) 
Poio Counts Minute (dowl_0.iarl Jge 100

5 
9 

2 
2 
2 
2

2 
2 
2 
2

0 
88 

-88 
-68 
-86 
-66 
-88

138 
161 
10l 
114 
114 
114 
114

Notes: 

(I) Place total Counts drectty fo meter. AC"nty COlumru, _l Correct for beckground (2) lnfOrmflttOM for instruJnlent Ind baC IkWtOn taken dmrctty from the MDA spreadsheet 

Efficiency: 7.70% 
MDAk 289

MDA 

2d89 100 cm' 

289 
289 
289 
289 
289 
289 
269

Revewe~d ay- Date:

E-26

574 
575 
576 
578 
579 
580 
581



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

Ground Floor. West Wall of Containment 

10/9/97 
L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

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 n,) 

E (xO= -264 
In, z 7 

xsv, = -38 
Maximum value In population u 88 (dpm/100 cm2)

Standard Deviation

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

s. = standard deviation 
xan = 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) 

Xavo • -38 
n. a 7 

E(X*. - )Y 22956 

62 

E-27

Where

x =g = 1/n5.-z(xi)

Where

Sx (2(=ag -Xi)(x 2v ) - 1/2 

(n. - 1)"

I



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- West Wall of Containment 
1

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

k= = Xavg + tl.,,,df [sx/(n=) 121

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

Xavg = calculated mean for a survey unit 
tt.,.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 sx 

X&vg = -38 

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

Sx =62 

n.= 7 
I•= = 7

Individual Completing Form: 

Reviewed by: JL.
/

A' 6�
/ /

Date: /Z' -•" 

Date:

E-28



1irect Beta-Gamma Data Sheet 

Survey Type: 2 
Project Title: Georn Tech Charactelzabton Survey 
Survey Unit (Location) Ground Floor. West Wall of Containment Date: 10/9/97

Instrument 
Model: L2220 
Probe: 44-9 Senal w 52823 

Senalg -11150

Notes: 

(1) Place total counts directly from meter Activity Column wril correct for background (2) Information for instrument and background taken directly from the MDA spreadsheet 

Efficiency: 21 87% 
MOA: 1860

Gross Grosa 
Survey Total Counts Per 
Point Counts Minute

574 
575 
578 
578 
579 
580 
581

214 
208 
58 
70 

218 
130 
166

214 
208 
58 
70 

216 
130 
168

Uncertainty 
(95% Confidence 

Activity Level) MDA 

1dPnt/ c-I-L 100 dnlO cmj jgoot/bC cm',
1738 
1555 

-3018 
-2652 
1799 
-823 
274

1151 
1141 

878 

900 1154 
1012 
1074

1880 
1880 
1860 
1860 
1860 
1860 
1860

Data: f ont.:
E-29



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Ground Floor. West Wall of Containment 
Date 10/9/97 
Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 1860 
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 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 = 1/n,. E(xi)

Where

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 n,)

n. •

-1127 
7

Xavg = -161 
Maximum value in population = 1799 (dpmllO0 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 
xl = systematic and random measurements at point (i) 

(I varies from 1 to nj) 

xavg. -161 
ne7 

E(xavg ")2 25387456 
sX z 2057

Sx= (E(Xavg - X) (n, - 1)`

E-30

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- West Wall of Containment 
2

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

I= xa vg **+ tl..,dt [sx/(n.)1 12]

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,

X=a = -161 
tl.adf = 1.943 -Note: for values of tl.1 . not on the table, the nearest greater value is used 

Sx =2057 

n.= 7 

=la 1350

Individual Completing Form: ( 

Reviewed by: ______________________

Date: 4/ / 

Date:

E-31

Where

Xavg = 

tl.cadf 

Sx 

ns=



Removable Alpha Data Sheet

Survey Type 

Project Tide: 
Survey Unit (Location): 
Date:

3 Notes 
Georgia Tech Charactenzation Survey 
Ground FPwoe. West Wad of Conrlrment 
10/10/97

(1) Place total counts directly from meter Activity column _11 correct for oackgrourcl 
(2) Information for instrument and background taken Oirectly from the MDA spreaosrteet

Instnrment 
Model: LB 5100W Serial #: 13795 
Probe: N/A Senal 0: N/A

Survey Actvity MDA 
Poit (dpra/100 cml) (dpnLffO (on

574 
575 
576 
578 
579 
580 
581

0 
3 
0 
0 
0 
0 
0

13 
13 
13 
13 
13 
13 
13

lndmrdual Conrpietls Form: 

Resrewd By. O
Date: x/10•9 
Date:

E-32

Efficiency: 28.35% 
MDA: 13
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Ground Floor- Northwest Wall of Containment

tm1

(

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 
Ground Floor- Northwest Wall of Containment

MDA= 2.71rr, + 3.29(:/b2+RJTS) t 

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:

I (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 cm2) =

1 

1019/97 
7:30 

5 
7.70% 

59 

- 2-8-9

___ 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:

1 
10 

0.7 
10/10/97 

9:49 
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) =

157 
10/9/97 

7:30 
157 

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 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 cm2) =

At.

1 
10 

18.3 
10/10/97 

9:49 
2 

43.45% 
100 

17

Date: 4 1'11

Reviewed By:

E-35



Direct Alpha Data Sheet 

Survey Type: _ 

Project Title: GeorgiaT Characterization Survey 
Survey Unit (Location): Ground Floor- Northwest Wall of Containment 
Date: 1019/97 

Instrument 
Model: L2221 Serial #: 50062 
Probe: AC-3 Serial #: 408951

Notes: 

(1) Place total counts directly from meter. Activity column will correct for background 
(2) Information for instrument and background taken directly from the MDA spreadsheet

Efficiency: 7.70% 
MDA: 289

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (donIlOG0 ') 19(do/I0CCm~) (door/lOG m

553 2 
554 2 
555 3 
556 3 
566 2 
582 2 
583 3 
584 6 
585 3 
760 2 
761 0 
762 1

2 
2 
3 
3 
2 
2 
3 
6 
3 
2 
0 
1

-68 
-66 
-44 
-44 
-66 
-66 
-44 
22 
-44 
-66 
-110 
,88

114 
114 
122 
122 
114 
114 
122 
143 
122 
114 
96 
106

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

lndividualj Completing Form: 

Revewed By:
Dataeý <6j~

E-36



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

Ground Floor- Northwest Wall of Containment 

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 beta/gamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at I an 

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

(i varies from 1 to n.) 
.(X) = -682 

n. :12 
x =n -57 

Maximum value in population = 22 (dpm/100 cm2)

Xavg = 1/ns. -E(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 

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

(i varies from I to na) 

xavg = -57 
n. = 12 

EX.(x - yq~f = 11092 
s=, 0 32

Sx= ((Xa"g - xY)", 

(n. - 1)"12

E-37

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Northwest Wall of Containment 
1

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

i',, = Xavg + tl-.,df [sx/(ns)1 2]

Where
It= = 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) 

Sx = standard deviation of measurements in a survey unit 
ns = number of measurements within a survey unit used to determine Xavg and sx 

Xavg = -57 
ti -. ,df = 1.796 'Note: for values of t- d not on the table, the nearest greater value is used 

sx = 32 

ns = 12 
i.= = -41

Individual Completing Form: _ 

Reviewed by: 3 A^-,

Date: qZI gqig 3 

Date: Qii 1tl

E-38



Direct Beta-Gamma Data Sheet 

Survey Type: 2 
Project Title: Georgia Tech Characterization Survey 
Survey Unit (Location): Ground Floor. Northwest Wall of Containment 
Date: 10/9/97 

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

Notes: 

(1) Place total counts directly from meter. Activity column wll correct for background 
(2) Information for instrument and background taken directly from the MDA spreadsheet

Efficiency: 21.87% 
MDA: 1860

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dmn/l1c

2
0 (dpnVlO.. cm(.•_•e_.OO am")

553 227 227 
554 71 71 
555 110 110 
558 104 104 
566 160 160 
582 184 184 
583 128 128 
584 58 58 
585 116 116 
760 332 332 
761 64 64 
762 124 124

2134 
-2622 
-1433 
-1616 

91 
823 
-884 

-3018 
-1250 
5335 

-2835 
-1006

1171 
902 
976 
965 

1064 
1103 
1009 
876 
987 
1321 
888 
1002

1860 
1860 

1860 
1860 
1860 

1860 
1890 

1860 

1860 
1860 
1860

Individual Completing Form: /• t j 1-ýi-
Reviewed By: is 4 A

Date: q8

E-39



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 
Ground Floor- Northwest Wall of Containment 

10/9197 

L2220 

52823 

"44-9 
11150 

1860 

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

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) =-6281 

n, =12 
xavo -523 

Maximum value in population = 5335 (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 I to n,) 

Xavg = -523 
n, = 12 

E(Xavg " x) 2 
_ 62455583 

S= : 2383

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

(ns - 1)1/2

E-40

Average Measurement Level

Where

Xavg = 1/ns - E(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Northwest Wall of Containment 
2

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

Il5 = Xavg + ti-.,df [s./(n.)" 2]

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

Xavg = calculated mean for a survey unit 
tj.=,,= 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 = -523 
tita,df = 1.796 -Note: for values of t.• .f not on the table, the nearest greater value is used 

Sx = 2383 
n. = 12 

!L" =4 712

Individual Completing Form: 

Reviewed by:

Date: 

Date:

E-41
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Removable Alpha Data Sheet

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

3 
Georgia Tech Characterization Survey 

10/10/97

Notes: 
(1) Place total counts directly from meter. Activity Column will correct for background 
(2) Information for instrument and background taken directly from the MDA spreadsheet

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

Survey Activity MDA 
Point (domID-1O cm) -(4p ul00 cml

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

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

Individual Completing Form: •

E-42

Efficiency. 28.35% 
MOA: 13

553 
554 
555 
556 
566 
582 
583 
584 
585 
760 
761 
762

Date: I 

Date:



Removable Beta-Gamma Data Sheet

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

4 Notes: 
GeoZria Tech Charactenzation Survey 
Ground Flow,. Northest Wall of Containment 
10/10/97

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

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

Survey Activity MOA 
Point (dom/100rml j(dom/ r,21

553 
554 
555 
556 
566 
5682 
583 
584 
585 
760 
761 
762

3 
23 

3 
3 
7 
1 

0 
3 
3 
0

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

Individual Completing Fon 

Reviwead By:^-1
gL 5 z

E-43

Efficiency: 43.45% 
MDA: 17

Date:408 

Date: qIq
!i 

],A- 
-



(

Ground Floor- Northwest Wall of Containment
Elevation 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/dWy 
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 
Ground Floor- Northwest Comer of Containment

MDA = 2.71/T,+3.29(R_...  

e (a/1 00)

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

) =

5 

10/9/97 
7:30 

5 
7.70% 

59 

[ý289

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) = 

IndMdual Completing Form:

1 
10 

0.7 
10910197 

9:49 
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) =

157 
10/9197 

7:30 
157 

21.87% 
15 

18601

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

9:49 
2 

43.45% 
100

MDA (dpm/100 cm 
2) =

4/4
Reviewed By:

Date: 

Date:

E-45

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• ur jr .F jr
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Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 
Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 

Ground Floor- Northwest Comer of Containment 

1019197 

L2221 

50062 

AC-3 

408951 

289 

Direct Alpha 

100 (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. (NUREG/CR-5849) 

Xava = 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(x) -506 

Inf 10 

xavg .51 

Maximum value In population = 44 (dpm/l 00 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 
x, = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

XVg a -51 
ne a 10 

E (Xavg" - )), 29090 
Sx a 57 

E-47

Sx E I(xvQ X) x)2)1/2 

(n, - 1)1`2

Where

Xavg = 1/n5.-E(xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Northwest Corner of Containment
1

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

1= ̀  XAvg + tl..,df [sxl(n,) 12]

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 = -51 
tl.a,df - 1.833 -Note: for values of t,. ., not on the table, the nearest greater value is used 

Sx =57 

ns= 10 
Ila= -18

Individual Completing Form: / v 

Reviewed by:

Date: 

Date:

E-48

Where
=-La '2 

Xavg = 

tl-a,df = 

Sx= 

n. =



Direct Beta-Gamma Data Sheet 

Survey 
T

ype 2 
Project Title: Georgia Ted Charactenozaton Survey 
Survey Unit (Location): Ground Floor- Nortriest Comer of Containment 
Date: 10/9/97

Instrument 
Model: L2220 
Probe: 44-9

Notes:

Serial 0: 52823 

Senial 11150

(1) Place total counts direCtly from meter Activity column will coeCt for background

it2) Informaion forinsrmn and b~..-±~ackgiound taken drectly tromn the MI/A 30reflOSheetl

Efrlency: 21.87% 
MDA: 1880

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counta Per Actiity Level) MDA 
Point Counts Minute (dPMlOO Co42 (dnt/lOC cin) (dpom100 cm'?

570 
571 
586 
587 
588 
589 
591 
595 
596 
598

347 
141 
74 
102 
240 
122 
145 
60 
68 
117

347 
141 
74 
102 
240 
122 
145 
80 
88 
117

5792 
488 

-2530 
-1877 
2530 
-1087 
-366 
-2957 
-2713 
-1219

1341 
1031 
908 
962 

1190 
998 
1038 
88O 
896 
989

1860 
1860 
1860 
1860 
1860 
180 
1860 
1860 
180 
1860

In divd a Completing Fo rm: /K I 2 . ' 
ReveweW de -iA

Data: 

Date:

E-49



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 
MDA 

Survey Type 

Guideline Value

2 
Ground Floor. Northwest Comer of Containment 

1019/97 

L2220 

52823 

44-9 

11150 

1860 

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 co 

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,) 
f.(xa) : -4695 

n. •10 
x&aO = 470 

Maximum value In population 6 5792 (dpm/100 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 
x, = systematic and random measurements at point (i) 

(i varies from I to na) 

xan a 470 
ne a 10 

E(XM -)4)'- 66057861 
s, M 2709 

E-50

Sx= Z(Xav" xi)r 
(n. - 1)1`2

Where

Xavg = 1/ns. E.(xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Northwest Comer of Containment 
2

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

= Xv9 + tl..,df [s./(n.)112]

Where
I.L = 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 X,,a and s, 

Xav9= -470 
ti.-,df= 1.833 -Note: for values of ti., , not on the table, the nearest greater value is used 

Sx = 2709 
n. = 10 

-= 1100

Individual Completing Form: 7491:
Reviewed by:

£7E� C

Date: 47" 
Date: 5S'.•

E-51



Removable Alpha Data She"t

Survey Type 
Project Tite: 

Survey Unit (Location); 
Date:

3 
Georgia TeOW Charactenzabon Survey 
Ground Foor. Nolromiar Cor.er of Contammam 
.10110/97

Notes 

(1) Place total counts directly from meter Actvity column Wit correct for background (2) Information for instument and background taken directly from the MDA spreaoshleet

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

Survey A 

570 
571 
5w• 

587 
588 
589 
591 
595 
59e 
598

C"orty MDA 

ý-0OO (dopmlidO cnr" 

0 13 
0 13 
0 13 
0 13 
0 13 
0 13 
0 13 
0 13 
0 13 
0 13

Indlvidual Compwe Fom: 

R*evWd & p.

E-52

Efficiency: 28 35% MDA: 13..,

Date: J/ I 

Data:: lIY1

I



Removable Beta-Gamma Data Shoot

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

Date:

4 Notes: 
Georia Tecth Charactenzation Survey 
Gro0nd Fkoo.- Noihw-st Comer of Contamront 
10110/97

(1) Place total counts directly from meter Activity Column oilI correc for background 
(2) Informtabon for instrument and background taken directly from the MOA spreadslheet

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

Survey Activity MDA 
Point (dpmniD c2) (dpmlO cm

0
'

3 
0 
0 
5 
0 
1 

0 
3

17 
17 
17 
17 
17 
17 
17 
17 
17 
17

ndviul Completing Form: 

potew o~BY.'-

E-53

Efficency: 43.45% 

MDA: 17

570 
571 
586 
587 
588 
589 
591 
595 
596 
598

Date:



K

Ground Floor Floor- West Comer of Containment Elevation View 
Not Drawn To Scale

O Survey Location :~-".Survey Locations 
"Behind Figure

r• !



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 mrn/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 
Ground Floor- West Comer of Containment

MDA = 2.71/T.+3.29(R'+_Rgu•''2 

e (ai 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/aamma

SURVEY TYPE: 
METER: 
SERIAL M: 
PROBE M 
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 t: 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

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL t: 13795 
PROBE#: N/A 
SERIAL U: N/A 
GUIDELINE VALUE: 20 (dpmrr00 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/100 cm2) = 

Individual Completing Form:

10 
0.7 

10110/97 
9:50 
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) =

157 
10/9/97 

7:30 
157 

21.87% 

15

MDA (dpm/100 cm
2) =

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

GUIDELINE VALUE: 100 (dpmnl00 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 
10/10/97 

9:50 
2 

43.45% 
100

MDA (dpm/100 cm
2
) =

A-
Reviewed By:

Date: 

Date:

E-55



Oltct Alpha Data Sheet

GeO 18 Tech Characterization Survey 
Ground Floor- West Corner of Containment 

I0/9/97

Sanal & 50062 
Seral** 408951

Survey Type.  
Project Tite.  

Survey Undt (Location).  
Oate

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

592 
593 
597 
599 
600 
601 
742

5 
4 

0 
0 
0 9 
0

5 
4 
0 
0 
0 
9 
0

Uncertainty 
(95% Confidence 

ACh* Level) 

(dqtL*OO cni
t
j A-11nVIOO

0 
-22 

-110 
-110 
-110 

88 
-110

136 
129 
96 

96 
1611 
96

IndutkuM Con~w I

Notes: 
(1) Plafe total counts direcoy tr• fmeter A(t/ycolumco.r v.ji cor, fo, bac•Ogund 
(2) lntOmnntion for insthumnent and bIkgroun, taken drecd from the MOA sareads•hnet 

Efficiency: 770% 
MDA: 289

Instrument 
Model L2221 
Probe: AC-3

MDA 

289 289 

289 
289 
289 
289 

289

Dats:/ 

Daft:

E-56



Calculation Sheet

SURVEY TYPE: I 
Survey Unit Ground Floor- West Comer of Containment 

Date 10/9197 
Meter L2221 
Serial # 50062 
Probe AC-3 

Serial # 408951 
MDA 289 
Survey Type Direct Alpha 

Guideline Value 100 (dpmlO00 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)

Where
Xsvg = 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(xt) = -374

na 7 
Maiu v -53 

Maximum value in population = 88 (dpmll00 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

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

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

(I varies from 1 to n,) 

Xa, s -53 

n. 7 
E(X.ve xj) 2 - 36647 

Sx •78 

E-57

Sx= ((Xavg - Xi)2)1r2 

(n, - 1)tr'

Xavg = 1I/n. z(xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- West Corner of Containment 
1

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

I=' X&Vg + ti..,df [Sx/(ns)112]

Where

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

ti.a.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 = -53 
tl..,df = 1.943 'Note: for values of ti., 1lnot on the table, the nearest greater value is used 

Sx =78 

n.= 7 

Ila= 4

Individual Completing Form: _ _______ 

Reviewed by:_ ___ _

Date: 

Date:

E-58



Direct Beta-Gamma Data Sheet

-•'^.e,, -,D 

Sirey ,ni tLocation) 
Date

Instrument 
Model -2220 
Probe: 44.9

Notes
Georia revn Characternzaton Survey 
Grouno Floor. Nest Camer of Containment 
7C.9!97

Senal te 52823 
Senate 11150

P' " ace total courts lirec.ly froim ereer Ac::v.t : un-r r .. crrn et 'or -a Ir.I I' 
21 Information for ,rstrumenr ard taciircunc a3ker orectly rc- Ire ''Oa .- are-" 

Efficiency 21 67% 

MDA. '860 

NT=None Taken

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MtA 
Point Counts Minute dpmt~ t c (dpm 100 c ( d•mOO c

194 
872 

238 
162 
234 
114 
NT

194 

872 
238 
162 
234 
114

1128 
21795 
2469 
152 

2347 
-1311

1119 

1917 
1187 
1067 
1181 
984

1860 
1860 
1860 
1860 
1860 
t860

Individual Completing Fors: I 

Renriiede y:-"

Date: / ( 93 
Date. 1/13/9?

E-59

592 
593 
597 
599 
600 
601 
742

I



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Ground Floor- West Comer of Containment 
Date 1019/97 
Meter L2220 
Serial # 52823 
Probe 44-9 
Serial # 11150 
MDA 1860 
Survey Type Direct Beta/Gamma 
Guideline Value 5000 (dpm/100 cm2)

Input one of the following I for direct alpha 

2 for direct betaigamma 

3 for removable alpha 

4 for removable betagamma 

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) 

Xag = 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 ns) 

E(x)= 26580 
n.= 6 

Xavg : 4430 
Maximum value in population = 21795 (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 

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

(i varies from 1 to n,) 

Xavg 4430 
n.: 6 

- xI) 2  391516104 
Sx 8849 

E-60

Sx = (:(Xav -x,)2112 

(ns 1)1'2

Average Measurement Level

Where

Standard Deviation

Where

Xavg = 11ns• z~x,)



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- West Comer of Containment
2

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

Po,• = Xavg + tl..,df [s./(n.) 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,

Xav= 4430 
tl ..,df- 2.015 *Note: for values of tl.a .d not on the table, the nearest greater value is used 

Sx= 8849 
ns 6 

P,, = 11709

Individual Completing Form: 

Reviewed by: r /-41. Le-I

Date:/ 6'!F8 

Date: /.4 3'5 -

E-61

P.= 

Xavg = 

tl.-.df = 

Sx = 

ns =



Removable Alpha Data Sheet

Survey Type 
Project Tide: 

Survey Unit (Location): 
Date:

3 Notes
Georgi Tech Characterization Survey 
Ground Floo-. W.st Co.er of Contain.mnt 
10/10/97

(1) Place total counts directly from meter Activity column wril correct for tiOackgrouno 
(2) Information for inst•Jment and bediground taken directly from the MDA sPreaasneet

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

Efficiency: 28.35% 
MDA: 13

Survey Activity MDA 
Point dpTim/ICM2)O (dam/bC ot.

3 
0 
0 
0 
0 
0 
0

13 
13 

13 
13 

13 
13 
13

Individual Complfatg Form: / L

Reviewed Ely-: 

E-62

592 
593 
597 
599 
800 
601 
742

Date: Z "/ 

Oate:



Removable Beta-Gamma Oata Sheet

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

4 Notes 
Georgia Tetl Cthractenzatton Survey 
Ground Floor. West Comer of Conisemment 
10/10/97

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

(1) Place total counts directy from matter. Actvity Column m11 conect fo background 
(2) Information for instrument and bacOground taken directly from the MDA sprea(st~eet 

Efficiency: 43.45% 
MDA: 17

Survey Achtty MDA 
Point (dt~lOm/i 00ot 9 don0OCcm~i

592 
593 
597 
599 
600 
601 
742

0 
5 

3 
0 
3

17 
17 
17 
17 
17 
17 
17

Inddbvidual Convfeti Form:Va 

Reviweod Bly. l-

Date:/ -1ý6 

Daft:

E-63



(

Ground Floor- North Wall of Containment

(

Elevation View 
Not Drawn To Scale

Qo:. Survey Locations 
"Behind Figure

(

0 Survey Location



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 
Ground Floor- North Wall of Containment

MDA = 91`2 

e (all00)

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 (dpm1l00 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 

7:30 
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 cm2)

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL #: 13795 
PROBE #i 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 
10110/97 

10:26 

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 
10 

18.3 
10/10/97 

10:26 

2 
43.45% 

100

MDA (dpm/100 cm
2
) =

Individual Completing Form:

Reviewed By:

Date: // 

Date:

E-65

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

157 

10/9197 
7:30 
157 

21.87% 
15 

18601

i • I J 11
yllý



Direct Alpha Data Sheet

Georgia Tech Characlenzation Suruen Ground Floor. North Wall of Containmenl 

m0/9197

Senael 50062 
Senate, 408951

Notes: 

(t) Place total Counts directly from meter Activity column wIll Corect for backgrouna 
(2) Information for instrument and background taken direc"y from the MOA spreanutreet 

Efficiency: 7 70% 
MDA: 289

Gross Gross 
Survey Total Counts Per 
Point Counts Minute

564 
565 
624 
625 
626 
627 
628 
629 
700 
735 
736 
737

4 
5 
6 

4 
5 
4 
2 
7 
2 
3 
2 
0

4 

6 
4 
5 

4 
2 
7 
2 
3 
2 
0

Uncertainty 
(95% Confidence 

Activty Level) 

ldpWtIlo cuin") (dpifVlOO cm)
t

-22 
a 
22 
-22 
0 

-22 
-66 
44 
-60 
-44 
.6 

-110

129 
136 
143 

129 
136 
129 
114 

149 
114 
122 
114 
96

lndisual Conpletig Pont 

Revsewed -

Date:/ocO 97 
Date: 5;

E-66

Survey Type 
Project Tote: 
Survey Unit (Location) 
Date

instrument 
Model: 1-2221 
Pmbe: AC-3

MDA 

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



Calculation Sheet

SURVEY TYPE: 1 

Survey Unit Ground Floor- North Wall of Containment 
Date 10/9197 
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 n,) 

E(x1) = -352 

n. =12 
X,vg = -29 

Maximum value in population = 44 (dpm/lO0 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 

n, = number of measurements within a survey unit 

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

Xavg = -29 
n, z 12 

E(Xavg )2 = 20652 
Sx = 43 

E-67

Sx = iE(Xavg Xi)2)l- 2 

(n. - )1`2

Where

Where

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



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- North Wall of Containment 
1

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

4- a = 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 
tl1 .=,= 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 = -29 
tl.=,df = 1.796 *Note: for values of tt. ,. not on the table, the nearest greater value is used 

Sx = 43 
n. = 12 

ýIt. = -7

Individual Completing Form: 

Reviewed by:

Date: F -

Date:

E-68

11
0111-L



Direct Beta-Gamma Data Sheet 

:ec " e Seor-,ia Tech Craractenzation Survey 
5•, y ';r,( LOcaliOn, Grunc F:cor- North Vall of Cntarntent 
Dale 0,97 

nsirur-ent 

Model L2220 Senal " 52823 
Probe 44-9 Senate: ¶11580

Noles
1 , Oace :oal Coul's O,rectl, "to, ne1er AC i, , t or-r .i. -. r-cect 
2) v'orration for nsISnmert 300 4Ckgrounc aren ,e-ii, 'r C -MC .A vL-e4,nfleeC

Efficiency 21 87% 
MIA 1860

Uncertainty 
Gross Gross (95% Conodtence 

Survey Total Counts Per Activity Level) MOA 
Point Counts tinute 1004 0cm (dprrviooc (doOGcm') 

564 207 207 1524 1140 1860 
565 199 199 1280 1127 1860 
624 210 210 1616 1145 1860 
625 96 96 -1859 950 1860 
626 150 150 -213 1047 1860 
627 82 82 -2286 924 1860 
628 192 192 1067 i118 1860 
629 96 96 -1859 950 1860 
700 88 88 -2103 935 1860 
735 102 102 -1677 962 1860 
736 100 100 -1738 958 1860 
737 110 110 -1433 976 1860

Indivdual Completing Form: 

Reviewed BY: % ttA J{i f ovm '-
Gate: 

Date I /: ' '~

E-69



Calculation Sheet

SURVEY TYPE: 2 

Survey Unit Ground Floor. North Wall of Containment 

Date 1019/97 

Meter L2220 

Serial # 52823 

Probe 44-9 

Serial # 11150 

MDA 1860 

Survey Type Direct Beta/Gamma 

Guideline Value 5000 (dpm/100 cm2)

Input one of the following 1 for direct aloha 

2 for direct beta/gamma 

3 for removable alpna 

4 for removaole 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 
n. = number of measurements within a survey unit 

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

E = -7681 
n. =12 

Xavg = -640 
Maximum value in population = 1616 (dpm/l00 cm2)

Xavg = 1Ins, z(xl)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = 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 n.) 

Xavg = 640 
n. =12 

E(xan - x1)
2 = 27286439 
S= : 1575 

E-70

Sx= t(Xav9 - XI (ns - 1 )112

Where

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Ground Floor- North Wall of Containment 
2

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

ý= = Xavg + t1-,df [s./(n5 )'12]

Where

IL = 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 -640 
tl-.,df= 1.796 

Sx = 1575 
ns = .12 

P"= = 177

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

Individual Completing Form: 

Reviewed by: / "Y "-f/

Date: / 

Date:

E-71



Removable Alpha Data Sheet

Survey Type: 
P'olect Title: 

Survey Unit (Location).  
Date:

3 Notes: 
Georgia TeCh Ctaracterization Survey 
GrOund Ftr, Noh Waill ofC ilfl 
10/10/97

(1) p'ace total counts directly from meter Activty column will correct for baciground 

(2) Information for instrJment and baciground taken directly from the MDA spreaosheet

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

Survey Activity MDA 

Point (dpm/100 crn) (dpfjtl0 tnO

564 
565 
624 
625 
626 
627 
628 
629 
700 
735 
736 
737

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

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

tndeival Competn** Form- 7 J: 
ROYWe~ed 8 Date

E-72



Removable Beta-Gamma Data Sheet

Survey Tfpe: 
Project Title: 

Survey Unit (Location): 
Date:

4 
Georgia Tech Characterization Survey 
Gmund Floor- North Wall of Containet 
tO/1097

NOtes: 
(1) Place total counts directly from meter. Activity column will correct for background 
(2) Information for instrument and background taKen directly from the MOA spreadstneet

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

Survey Act" MDA 
Point (dpmulOO ant) (dprnVlOBcmtt

7 
0 
0 
3 
0 

12 
5 
1 

0 
0

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

lndiRue iw Comyletig Form: 

ReYlW~ed By:

E-73

Eficiency: 43.45% 
MDA: 17

564 
565 
624 
625 
626 
627 
628 
629 
700 
735 
736 
737

Date: 

Date:



( ( (

Ground Floor- East Wall of Containment

-J

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 292 

PROJECT TITLE: Georgia Tech Characte 

SURVEY UNIT (Location): Ground Floor- East Wa

9. etc.)

rization Survey
II of Containment

MDA = 2.71, + 329(R•• 1" 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: 

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

4 for removable betaIoamma

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

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
50061 
43-65 

63291 

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
) =

5 
10/10/97 

8:00 
5 

18.00% 
63

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 = 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 
10110197 

12:31 
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 

156 
10/10/97 

8:00 
156 

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) = 
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 

12:31 
2 

43.45% 
100

MDA (dpm/100 cm
2 ) =

.1 51 -

Reviewed By: -t./"- ( / '•ý
I

Date: 147/ 6 

Date: 111-507
/

E-75



Direct Alpha Data Sheet

-Ce. Ce 

Al - ODOr', Grcieoc ;'oar East Wal ,C n ot,em

Sena,,* 50061 
serial ,:63291

!""ace Wara :tiffs nrecoiy from "ete, A27.C: *& 
2' W~onnaloo for ,strulent anc nackgrourc !axen -Iec*x 'rMm !e V.C.5 scleacsýeef 

Efi~cenoy *9 00% 
%IDA If-r

unfcertainty 
Gross Gross '95%1 Confidence 

Survey Total Courts Per Activty Level) MCJA 
Point Coet MwnuTe (dynvOOC ') (dpmi100~ -m) -dymr00 cm

2

3 
4 

2 
3

-26 
-18

49 
52 
52 
5? 
46 
49

!16 
ff5 
115 
1f6 
116 
116

Individual Completing Parm: 

Reviewed By:

Date:I -X ý? 

Date:

E-76

nsf.S"'Menf 
mocei L2220 
"Peoc 43-55

630 
631 
632 
633 
634 
702



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 

Ground Floor. East Wall of Containment 

10/10/97 

L2220 

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 Oeta/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) 

Xag = 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 ns) 

(= -71 
ns= 6 

Xavg -12 
Maximum value in population = 9 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 
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 ns) 

Xavg = -12 
In. = 6 

E(Xavg - x,), = 727 
S, = 12 

E-77

Sx = fZ(Xavg - I 

(n. - 1 )t;2

Average Measurement Level

Where

Standard Deviation

Where

xavg = 1 /ns- •(xi)



Calculation Sheet

Survey Unit: 

Survey Type:
Ground Floor- East Wall of Containment

1

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

-1a = Xavg + tl-.df [s./(nr,) 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 sx

Xavg = -12 
t1- ,l.=. 2 2 .0 1 5 

sx = 12 

ns= 6 

[La = -2

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

Individual Completing Form: 

Reviewed by: . ju,

Date: / f 

Date: /,.•r

E-78

11 = 

Xavg = 

tl..df = 

Sx = 

ns=

1
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z
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Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Ground Floor. East Wall of Containment 

10110197 

L2220 

52823 

"44-9 
11150 

1854 

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

(i varies from 1 to n,) 
E(xJ) = -11401 

n.m 6 
Xvo = -1900 

Maximum value in population= -549 (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 
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 nj) 

xayg 1 -1900 
n. a 6 

E (xiii "-))2 z 5649631 
SX = 1063

Sx= (z (xavg - xi)2 )1f 

(n,- 1)"•

E-80

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- East Wall of Containment 
2

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

I'- = Xavg + tl-.,df [s./(n$)1121

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

Xavg = calculated mean for a survey unit 
tl.,1 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 Xvg and sx 

Xav= -1900 
tl.,dr: 2.015 'Note: for values of ti.. . not on the table, the nearest greater value is used 

Sx =1063 

n. = 6 
•a = -1026

Individual Comple 

Reviewed by:

eting Form: Date: ; , 

Date:

E-81



Removable Alpha Data Sheet

3 Notes 
Geori e Te•h Charactenzabon Survey 
Ground Floor. East Was of Contsonrent 
10/10/97

(1) Place total Counts diir from meter. Actlvty Column will correct for bacground 
(2) Infor'nabon for instrument end background taken directy from the MDA Spreadsheet

Instrument 
Model: LB 5100W Senial 0: 13795 Efficiency: 28.35% 
Probe: N/A SenaltE N/A MDA: 13 

Survey Actbrty MDA 

Point (dprWV/l cmz on j dmfl00crm
t

630 
631 
632 
633 
634 
702

0 13 
0 13 
0 13 
0 13 
0 13 
0 13

tndv,~kW Cofnpetingt Form: 

Reviewed By.

Date: 

Daft:

E-82

Survey Type: 
Project Title: 
Survey Unit (Locaton): 
Date:



Removable Beta-Gamma Data Sheet

Survey Type.  
ProjeCt Title.  
Survey Unit (Location): 
Date:

4 Notes: 
Georgia Taect Characteizabon Survey 
Grouodi Floor. East Wal of Contlaorment 
10/10/97

(1) Place total counts directly from meter Actwty column wIt correct for bsclrground 
(2) Informailon for instrument and background taken directly from the MDA spreadsreet

Instrument 
Modef: LB 5100 W Senal #: 13795 
Probe: N/A Serial t. N/A

Survey Act"vty MDA 
Point (dp-r100 at,) (dpnVl0O cm

5
'

630 
631 
632 
633 
834 
702

7 
3 
5 
0 

5

17 
17 
17 
17 
17 
17

Insdivdual Cotmpleting Form:1 

Revtewed By.

Date:/ - '% 
Date:

E-83

Efficiency: 43.45% 
MDA: 17



,

Ground Floor- Southeast Wall of Containment

(

Elevation 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 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 
Ground Floor- Southeast Wall of Containment

MDA = 2.71T ÷ 3.29(Rý/T - RJ•T,) '2 

e (ail00)

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 f: 
SERIAL #: 

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
50061 
43-65 
63291 

100 (dpm/100 cm 2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL M 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 

10/10/97 
8:00 

5 
18.00% 

63 

1~l16

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 #: 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
) = 

Individual Completing Form:

1 
10 

0.7 
10/10/97 

12:31 
0.07 

28.35% 
100 

134L,

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 ) =

Reviewed By: _AA,- 141 T247
Date: 

Date: i3

E-85

156 
10/10497 

8:00 
156 

21.87% 
15

10 
18.3 

10/10/97 
12:31 

2 
43.45% 

100



Direct Alpha Data Sheet

3-,ey Type 
-'ciect Ttie 
Survey Unrt Localion) 
Date

iotes Geoicca tech Characlenzahion Survey -Ondi-00- ouhestWal f oraminr 1 ) Place total counts directly Irom meter -Ac!,v,'y -0,-, .,11 •CCrrec: 'or •c.ron 
Ground F0eer- Soutiheas, Wal of Coiaieiimeni 2) 'nforimatlon for instimenlt and background taren ,irectly fro, :he %fIA so,eacsreer 101, 019____7

"nstrumnent 
Model L2220 Senal i 50061 
Probe 43-65 Senal ir: 63291 Efficiency * a 00% 

MDA. 116

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

635 
636 
637 
638 
639 
640 
641 
643 
644 
645 
646 
704 
708 
709

5 
7 
8 

3 
3 

2 
S 
2 
12 
5 

7 
1 
0

8 
6 
3 
3 
2 
S 
2 
12 

S 
7 
1 
0

UnCertainty 
(95% Confidence 

Activity Level) MDA 
(dpirnJ100C 1) (dpfv100c22 ldperrVOOC

0 
18 

26 
-18 
-18 
-26 
0 

-26 
62 
0 
18 

-35 

-44 -35

55 
60 
62 
49 
49 
46 
55 
46 
71 
55 
60 
42 
39 
42

116 116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116

Individual ComRleveg FBmy: 

Reviewed By: 1 7

Date: / • 

Date: /

E-86



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

-;1 Input one of 

Ground Floor. Southeast Wall of Containment 

10/10197 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

the following 1 for direct arpna 

2 for direct betaigamma 

3 for removable alpha 

4 for removable Deta/gamma 

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.) 

z(xI) = -78 
n. =14 

Xavg = -6 
Maximum value in population = 62 (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 
xj = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

Xavg -6 
In, =14 

F(xMi - xz 11122 
sx =29 

E-87

Sx = (E(Xavg - xi)211/2 

(ns - 1)112

Where

Xavg = 1/ns. -z(xl)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Southeast Wall of Containment 
1

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

9 = Xavg + t..1,df [Sx/(ns)112]

Where

I•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 " -6 
tl..,df = 1.771 'Note: for values of tl.a . not on the table, the nearest greater value is used 

Sx =29 

ns =1.4 
Ila 8

Individual Completing Form: 

Reviewed by:

c2A� Date: / 

Date:

E-88



Direct Beta-Gamma Data Sheet 

ui',ey "toe 2 No'es 
'oaject - tie 3eorora Tecn Charactenzation Survey 01 Place total counts directly from meter Act~vtry Column .ll =Crecl •o0r 'aCxcrcr 
Survey jnli, Lucationi Ground Floor. Southeast Wall of Containmenn 2) lnfrmation for nstrumenl ano backgrouna taKen oectly rom ahe %ICA screaosreet 
Date 10,10197

instnument 
Model: L2220 Senal : 52823 
Orobe 44-9 Senaic ?1150 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 

Point Counts Minute 1cn) i 
2
) dpnvt100 cm

2
)

635 54 54 

636 88 88 
637 126 126 
638 70 70 
639 132 132 
640 110 It0 
641 102 102 
643 76 76 
644 114 114 
645 228 228 
646 202 202 
704 102 102 
708 88 88 
709 104 104

-3109 
-2073 
-914 

-2622 
-732 

-1402 
-1646 
-2439 
-1280 
2195 
1402 

-1646 
-2073 
-1585

866 
933 
1003 
898 

1014 
974 
960 
910 
982 
1171 
1130 
960 
933 
963

Efficiency. 21 87% 
ADA. 1854

1854 
1854 
1854 
1854 
1854 
'854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854

Individual Completing F Date:

N-

E-89



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 
Ground Floor- Southeast Wall of Containment 

10/10/97 

L2220 

52823 

44-9 

11150 

1854 

Direct Beta/Gamma 

5000 (dpml100 cm2)

Input one of the following "1 'or direct alpha 

2 for direct beta/gamma 

3 for removable aloha 

4 for removable oetaigarrma 

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) 

(i) = -17924 
In. = 14 

xavg = -1280 
Maximum value in population = 2195 (dpm/100 cm2)

Xavg = 1/ns - v(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 ns) 

Xavg = -1280 
Ins a 14 

E (xZVO . x) 2 = 27826014 
sx = 1463 

E-90

Sx = E(Xayg - xI) 

(n. - 1)112

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Ground Floor- Southeast Wall of Containment 
2

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

Pa = X avg + ti..df [s./(n,)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 Xavg and s, 

Xav= -1280 
ti = 1.771 *Note: for values of ti.a . not on the table, the nearest greater value is used 

Sx =1463 

n. =14 

l,= = -588

Individual Completing Form: 

Reviewed by: /

Date:/ 

Date: ///1.34f

E-91

Y4-r



Removable Beta-Gamma Data Sheet

SNey 7.-e 
P,o~est T. ve 

Surýey Unit -Locatlonl 

Date.

4. Notes 
Georgia Tech Charactenzation Survey 
Ground Floor. Southeasl Wall of Containment 
10,10,97

(1) Place total counts dIrectly 'rom ieter 40,r1y iclumn vl :or-ct 'cr ýacgrounc 
'2) Information for ristrument and nacnground Zaxen directly Ircm•mre %IDA soreacsneet

instrument 
Model LB5100W Senal W 13795 
Probe N/A Senam e ,'1A 

Survey Activity MDA 
Point (Idm/100cm

2
) (dpmIOOcM

0
)

635 
636 
637 
638 
639 
640 
641 
643 
644 
645 
646 
704 
708 
709

0 

0 
0 

3 

0 
0 
5 
0

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

Individual Completing Form: 

Reviewed By:

Date: •A4Li.  

Date: /3./ it

E-93

Efficiency 43045% 
MOA: 17



C (

Ground Floor- Southeast Comer of Containment 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 
Ground Floor- Southeast Comer of Containment

MDA= 2.71.T_ + 3.29_(_ +RF) 

e (a/l 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: I (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
) =

5 
10/10/97 

8:00 
5 

18.00% 
63 

-116i

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 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) =

156 
10/10/97 

8:00 
156 

21.87% 
15 

S 18 ,

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:/27 

10:26 
0.07 

28.35% 

100

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
) =

Individual Completing Form: Z/ _ •

Reviewed By:

Date: 

Date:-(A9

E-95

I 
10 

18.3 
10/10/97 

10:26 
2 

43.45% 
100 

S171

jr 

r

_- -- --- T tz



Direct Alpha Data Sheet 

Survey Type: 1 Notes: Project Tifle: Georgia Tech Caracterization Survey (1) Place total counts directly from meter. Activity column will corect for background Survey Unit (Location): Ground Floor- Southeast Comer of Containment (2) Information for instrument and background taken directly from fte MOA spreadsheet Date: 10/10/97

Instrument 
Model: L2220 Sernalt# 50061 
Probe: 43-65 SerialtP. 63291 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MOA 

Point Counts Mieste (dom 10cm IpvlOO 2 g-0cm
2
) Idom/lOC cm' 

642 6 6 9 57 116 
647 55 55 441 134 116 
648 3 3 -18 49 116 
649 15 15 88 77 116 
650 41 41 317 117 116 
651 21 21 141 88 116 
652 3 3 -18 49 116 
701 2 2 -26 48 116 
705 6 6 9 57 116 
706 4 4 -9 52 116 
707 3 3 -18 49 116

Efficienoy 18.00% 
MDA: 116

Individuat Compfetslx Pornm: 

Reviewed By.,

Date: / 2 

Data:

E-96



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

Ground Floor. Southeast Comer of Containment 

10110/97 

L2220 
50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpmll00 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 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 
x, = systematic and random measurements at point (i) 

(i varies from I to n.) 

S= 916 
ns= 11 

Xav =83 
Maximum value in population = 441 (dpm/lO0 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREGICR-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.) 

xan 83 
n. =11 

E(xwg - x1)
2 = 248209 

sx = 158

Sx = l(Z(Xavg - xi)1,2 

(n. - 1)1'2

E-97

Average Measurement Level

Where

Xavj= 1I/ns (x).

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Southeast Comer of Containment
1

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

PIl = Xavg + ti-.,f (s./(n.)"2]

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 sx 

Xavg = 83 
tl.adf " 1.812 'Note: for values of t.= ,d not on the table, the nearest greater value is used 

Sx = 158 

ns = 11 

I.La = 169

Individual Completing Form: 

Reviewed by: 4• • i , 7/&%Ce

Date: 

Date: d'k/ 0

E-98

1



Direct Beta-Gamma Datb Sheet 

Survey Type: 2 Notes: Project Title: Georco Tec Characterization Survey (1) Place total counts directly from meter. Actvity column -1l correct for background Survey Unit (Locatuon): Ground1Floor- Southeast Comer of Containment (2) Inflormaton for instument and background taken directly from the MDA spreadsheet Date: 10110/97

Instrument 
Model: L2220 Seral *t 52823 
Probe: 44-9 Serial* 11150 

Uncertainty 
Gross Gros (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point counts Minute5 Idorrloocrr?) ldomlOO cm

2
] (dodulOG0 'It

642 642 642 
647 148 148 
648 128 128 
649 70 70 
650 180 180 
651 88 88 
652 92 92 
701 74 74 
705 110 110 
706 96 96 
707 84 84

14815 
-244 
-854 
-2622 
732 

-2073 
-1951 
-2500 
-1402 
-1829 
-2195

1688 
1042 
1007 
898 
1095 
933 
941 
906 
974 
948 
926

Effciwey. 21.87% 
MDA: 1&54

1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854

Individual Completing Form: i 

ReideWa Sy. t~ C ~ '7 t l

Date: 

Date:

E-99



Calculation Sheet

SURVEY TYPE: 2 
Survey Unit Ground Floor. Southeast Comer of Containment
Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

Input one of the following

10/10/97 

L2220 

52823 

44-9 
11150 

1854 

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 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) = -123 

n.= 11 
xavg= -11 

Maximum value in population = 14815 (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 
xq = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

xavg -11 
n= : 11 

'.(Xav. -) 2 = 252165010 

5022 

E-100

Sx= (Z(Xavg - xi)21/2 

(n, - 1)"2

Average Measurement Level

Where

Standard Deviation

Where

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



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Southeast Comer of Containment 
2

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

4a = Xavg + tl.,df [s./(ns)112]

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 sx 

Xavg = -11 

tl -a.d, = 1.812 -Note: for values of t 1i.o• not on the table, the nearest greater value is used 

Sx = 5022 
ns = 11 

Ia = 2732

Individual Completing Form: 

Reviewed by: ,(- w-, 'k/ T %'
Date: ,1!/j 7 

Date: ____k_•_

E-1O1



Removable Alpha Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Location): 
Date:

3 Notes: 
Georqia Tecn Characterization Survey 
Orae FAw. So•trst Corer of Coetaineni 
10/10/97

(1) Place total counts directly from meter. Activity column will correct for background 
(2) Information for instrument and background taken directly from the MDA spreadsheet

Instrument 
Model: LB 5100 W Senal t 13795 
Probe: N/A Serialt N/A

Survey Activity MDA 
Poin t (doW.Oc..t 2 (dpt/i 0cm2]

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13

Individual Completing Fores: 

Reviewed By.

E-102

Efficiency: 28.35% 
MDA: 13

642 
647 
648 
649 
650 
651 
652 
701 
705 
706 
707

Date: 

Date:



Removable Beta-Gamma Data Sheet

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

4 Notes: 
Geor.ia Tech Charactenzabon Survey 
Ground Fboor- Southeast Come, of Contanment 
10/10/97

(1) Place total counts directly from meter. Acttvrty column will corect for background 
(2) Information for instrument and background taken directly from the MDA spreadsheet

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

Survey Activity MDA 
!oint (dpm/)00 2 (.dpm_... cm2)

642 
647 
648 
649 
650 
651 
652 
701 
705 
706 
707

1 
12 

1 
10 

3 
0 
1 
0 
1 
0 
10

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17

tndividual Completing Form: 

Reviewed By.

Date: --:LA1f98 
Date:

E-103

Efficiency. 43.45% 
MDA: 17
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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 
Ground Floor- Pump Room

MDA = 2.71/T,+ 3.29(LT' + RJ,%') 2 

e (a/,100)

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

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
50061 
43-65 

63291 

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
) =

5.  
10/10/97 

8:00 
5 

18.00% 
63 

1161

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 = 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 
10/10/97 

15:03 
0.07 

28.35% 
100

MDA (dpm/100 cm2) = 

Individual Completing Form:

Reviewed By: •.. 2�i '7�t�

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

Background counts in Tb = 
Date background was taken = 

Time background was taken = 

Rb = Background rate (cpm) = 

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

MDA (dpm/100 cm
2
) =

156 
10/10/97 

8:00 
156 

21.87% 
15 

18541

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) =

10 

18.3 
10/10/97 

15:03 
2 

43.45% 
100

MDA (dpm/100 cm
2) =

Date: / 3#i17 
Date: 3I?3

E-105

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 

S-ýIey_,e I____ 
Proect T.tile Georia "ecn Characterzatton Survey 
Survey Jnit Locailonr Ground Floor- Pump .Room 
Date 1O, 10;97 

Instumnent 
Model .2220 Senal # 50061 
Probe 43-65 Senaig 63291

Noles 
I) Place total counts directly fror meter AC , ;t O li.,., . , i 'ect 'or .ar,;- - C 

,21 tnformatlon for nsorument and Cackqrouno taken dc:lv 'rom :oe %IOA spreadosfeet 

Efficiency 18 00% 
MDA. ! '6

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Actmvity Leven) MDA 
Point Counts Minute (dpnmlCO 'm) (d.oo ,n•oOc

2
) (donVOt 2)

4 
4 
7 
7 

4 

S 
7 
7 
10 
4 
4 

0 
0 
12 
2 

4 
1 
2 
2 

0 

7 
7

4 
4 

7 
7 

4 
5 

7 
7 

10 
4 
4 

0 
0 
12 
2 
4 

1 
2 
2 
0 
7 
7

-9 
-9 
18 
I8 
-9 

0 
18 
16 
44 
-9 
-9 
-44 
-44 

62 
-26 
.9 
-35 
-26 
-26 
-44 
18 
18

52 
52 
60 
60 
52 
55 
60 
60 
67 
52 
52 
39 
39 
71 
46 
52 
42 
46 
46 
39 
60 
60

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116

Individual Completing Form:

E-106

602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

Input one of fhe followrng1 

Ground Floor- Pump Room 

10/10197 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

1 for direct alphta 

2 for direct oeta/gamma 

3 for removable alpha 

4 for removable bela/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 
x, = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

EN)= -85 
n. =22 

Xavg = -4 
Maximum value in population = 62 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 
Xa• = 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 = -4 

In. =22 
Z (Xa- x_)2  16943 

S, =28 

E-107

Sx = (Vxavgi - I 
(n. - ) )1,2

Average Measurement Level

Where

Standard Deviation

Where

Xa,,g = I11ns - ((,i)



Calculation Sheet

Survey Unit: 

Survey Type:
Ground Floor- Pump Room 
1

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

t'L = Xavs + tl-.,df [s./(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 - -4 

tl=.,d,-- 1.721 *Note: for values of ti. ,f not on the table, the nearest greater value is used 

Sx = 28 

n = T22 

I',, = 6

Individual Completing Form: 

Reviewed by: 4

Date: /L.•L., 

Date: (3/2

E-108

Where

4= 

Xavg = 

tl..,df = 

Sx = 

ns=



Direct Beta-Gamma Data Sheet 

Survey Type: 2 
Project Tide: Georgia Tech Characterization Survey 
Survey Unit (Location): Ground Floor- Pump Room 
Date: 10/10197 

Instrument 
Model: L2220 Serial *: 52823 
Probe: 44-9 Senal#: 11150

Notes 
(1) Place total counts directly from meter Activity column wil correct tor oacxgrourd 
(2) Infomation for instrument and background taken directly from tie MDA spreaosneet 

Effitency: 21.87% 
MDA: 1854

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (d/lOCcm

t
l ldpm1100cm') (IdpniOG cm

5

602 96 
603 118 
684 198 
605 188 
806 138 
607 62 
808 172 
609 118 
810 134 
811 100 
812 102 
813 182 
814 218 
815 182 
616 208 
617 354 
618 218 
619 224 
820 410 
821 390 
622 408 
823 492

98 
118 
196 
188 
138 
82 
172 
118 
134 
100 
102 
182 
218 
182 
208 
354 
218 
224 
410 
390 
408 
492

-1829 
-1158 
1219 
975 

-549 
-2865 
488 

-1158 
-671 
-1707 
-1w48 
793 
1890 
793 
1585 
6036 
1829 
2073 
7743 
7133 
7682 
10242

948 
989 
1121 
1108 
1024 
882 

1082 
989 

1017 

956 
960 
1098 
1155 
1098 
1140 
1349 
1152 
1165 
1421 
1396 
1419 
1521

1854 

1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854

Indiviuall ComnpWe"i Form: X_____________________________

"Reviewed By:
Date: /22 
Date:

E-109



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Ground Floor. Pump Room 
10110197 

L2220 

52823 

44-9 

11150 

1854 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following 1 for direcl 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 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) 

x, = 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) -- 38898 

n. s 22 
XSvg = 1768 

Maximum value In population = 10242 (dpmnlO00 cm2)

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 
= systematic and random measurements at point (i) 

(i varies from 1 to n,) 

xvg = 1768 
n," 22 

.(Xavo " - 280673046 
S% 3656

Sx , cE(Xavg - Xi)2)l12 

(n. - 1)112

E-110

Where

Xavg = 1/n3. (Xi)

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Pump Room 
2

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

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

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

Xavg = calculated mean for a survey unit 
tl1,,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 sx 

Xvg : 1768 
tl.=,df = 1.721 -Note: for values of t,., not on the table, the nearest greater value is used 

Sx = 3656 
n, = 22 

plz = 3109

Individual Comple 

Reviewed by:

tting Form: ____________ _____ Date: /c' / 

Date:

E-111



Removable Alpha Data Sheet

S.ruey Tr,:e 
P',oect T::le 

Surey Uinit I Location, 
Date

3 Notes 
Georgia Tech Characterization Survey 1) Place total Counts -,rectly from merter Act-.ty ,iri co -o: r :acs.rcirio 
3rOund .loor. iro anon, 2' tnformalion for ýnstrument and bacngrounrd laken Crec:ty fron, "e v1OA srreacseet t0;10097"

Instrument 
Model LB 5100 W Sepal #9 '3795 Eticiericy 28 35% 
Probe N;A Senal t N/A MDA: i 3 

Survey Activity MDA 
Point (dpMrnulO c ) (pm/100 cm

602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623

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

Individual Completing Formn: 

Reviewed By:

Date: Z /13F 9 
Dale: I, 3 1i ?

E-112



Removable Beta-Gamma Data Sheet

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

4 Notes: 
Georgia Tech Charactenzation Survey 
Ground Floo.- Pump Room 
10/10/97

Instrument 
Model: LS 5100 W Serial0: 13795 
Probe: NIA Senal #: N/A

(1) Place total counts directly trom meter Activity columo will correct for background 
(2) Information for instrument and background taken direcfly from tre MDA spreadshteet 

Efficency: 43.45% 
MDA: 17

Survey Activity MDA 
Paint _drsLOO ain0 c(dtrgpm, OO cmill

602 
603 
604 
605 
606 
607 
608 
609 
810 
611 
812 
813 
614 
615 
818 
617 
618 
619 
620 
621 
622 
823

0 
1 

3 
1 

5 
0 
5 
0 
1 

7 
12 
5 
3 
0 
0 
3 
3 
5 
0 
0 
1 
1

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

lfld'eduka Completxt Form: • ~ i~ 
R*VWewed By- te /

E-113



(

Ground Floor- Pump Room Ceiling 
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 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 
Ground Floor- Pump Room, Ceiling

MDA = 2.71/T, + 3.29(Rt/Tý . RRiTr 

e (a/100)

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

10/10/97 
8:00 

5 
18.00% 

63 

F 1161

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) =

156 
10/10/97 

8:00 
156 

21.87% 
15

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 M: 13795 
PROBE #: N/A 
SERIAL M: 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) = 

Individual Completing Form:

1 
10 

0.7 
10/10/97 

15:03 
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
) =

Reviewed By: / X0 - 0

Date: 

Date: //3/

E-115

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 
15

18.3 
10/10/97 

15:03 
2 

43.45% 
100

j .(:r . • --
1-7ý



Direct Alpha Data Sheet

Nctes
3eorgia Tecn Charactenrzaron Survey 
Ground F'oor- Pump Room Ceiling 
10:',97

Senalt" 50061 
Senala 63291

I1 t Place ctal countsi orect!: from meter A,., ec1umn I crct 'or -aon.r:•rc 
.2t information for instrument and nackgrouno :anen cirec:v froom !he NIDA sornausreer

Effic:ency *8 00% 
MDA. 1'6

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759

2 
2 
2 

3 
1 

0 
3 
2 
0 
2 
3 
4 
2 
2 
4 

6 
0

2 
2 
2 
3 

1 

3 
2 
0 
2 
3 
4 
2 
2 
4 

6 
0

Uncertainty 
f95% Confdence 

Activity Leoel) MDA 
IdomtlSO c

2
) (dpmilOGO cm') fdprrrtt00cm

-26 
-26 
-26 
-18 
-35 
44 

-12 
-26 
-44 
-26 
-26 
-9 
-26 
-26 

-9 

-44

46 
46 
46 
49 
42 

39 
49 
46 

39 
46 
49 

52 
46 
46 

52 
57 
39

116 
116 
116 
116 
116 
116 
It6 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116

trrdwdual Completrrg Formr: ________________

Renreeed g.y ~~t~j

Date./ý JO9t 
Date: /131FJ'

E-116

3urey -,ýe "e-cjec: tve.  
Survey Jnrt (LocarrOnt 
Date.

instrumenl 
Model: L2220 
Probe 43-65



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 
Ground Floor- Pump Room, Ceiling 

10/10197 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following ! for direct aloha 

2 for direct belaigamma 

3 for removable alpha 

4 for removable beta/gamma 

5 for exposure data at 1 cm 

6 for exoosure 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 

x, = systematic and random measurements at point (i) 
(i varies from 1 to ns) 

E: (x1 = -412 

n. = 17 
Xavg = -24 

Maximum value in population = 9 (dpm/100 cm2)

Xavg = 1/ns. E(xi)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 

Xav = 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 = -24 
In. = 17 

E(Xavg "X )2 _ 2996 
S, = 14 

E-117

Sx = (Xav - x,)2 1r2 

(n. - 1 )1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Pump Room, Ceiling

1-

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

1.1, = XaV9 + tl..df [sx/(ns)1 /2]

Where

I., = 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 = -24 
ti =,df 1.746 'Note: for values of ti.a df not on the table, the nearest greater value is used 

sx =14 

ns =17 

.= :-18

Individual Completing Form: 

R eview ed by: Z__ _ _ _ _ _ _

IILI Date: ,,,2 30,/ 7 

Date: //A 3 *

E-118



Direct Beta-Gamma Data Sheet 

3vr.e, cvý 2 0
zDeci: -:,e 5ec5ra Tecr Charactenzation Suruey 

)ur~j .St LoCat;cac Dcud Floor. Pump Room Ceilino 
Date >'.3 12,97

Nctes

rstrument 
Model: L2220 Senal w 52823 
Prooe: 44-9 Senale: 11150 

Uncetainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute tdpnvlOOcm

2
) (dpn4100cm

2
) (dprVlOO )

743 NT 
744 318 318 
745 388 388 
746 319 319 
747 502 502 
748 194 194 
749 386 386 
750 122 122 
751 448 448 
752 318 318 
753 286 286 
754 206 206 
755 372 372 
756 126 126 
757 394 394 
758 316 316 
759 380 380

4938 
7072 

4969 
10547 

1158 
7011 

-1036 
8901 
4938 

3963 
1524 

6584 
-914 
7255 

4877 
6828

1301 
1394 

1302 
1533 
1118 

1391 
996 
1468 

1301 
1256 
1137 
1373 
1003 
1401 

1298 
1383

1) P~ace 'ctat courts -ecutly ornm meter Acti,,l ru ,,-ect u, 
12! ntonrmatton to0 -strutent uno cacv!bcurc aketo.2e: tm toe MCA screacsreet 

Efficency 21 87% 
MOA 1854 

NT= None Taken

1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
18S4 
1854 
1854 
1854 
1854 
1854 
1854 
1854

Date/:? U/ 
Cate: ? '

E-119

Individual Completing Form / j4 C P ,~ 2 1  7 
Reviewed By:



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Ground Floor. Pump Room, Ceiling 

10/10/97 

L2220 

52823 
44-9 

11150 

1854 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following I for direct alpha 

2 for direct betaigamma 

3 for removaole alpha 

4 for removable oetalgarnma 

5 for exposure data at ! 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 

xj = systematic and random measurements at point (i) 

(i varies from I to ns) 

(= 78615 

n. = 16 

Xavg = 4913 
Maximum value in population = 10547 (dpm/100 cm2)

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) 

Xan = 4913 

n. = 16 
E (X&9 -_X)

2 
= 188629042 

Sx= 3546 

E-120

Sx = ((Xav~g - xi) 

(ns - 1) U2

Where

Where

Xavg = I1/ns. - F(x,)



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Pump Room, Ceiling 

2

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

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

Where

V,, = 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 

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

Xavg = 4913 
tl..,df = 1.753 'Note: for values of t,.. , not on the table, the nearest greater value is used 

sx = 3546 

ns = 16 
V= = 6467

Individual Completing For 

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

E-121

Date: 

Date: k.3/



Removable Alpha Data Sheet

Sw'veý Tire 
Prelect T ie: 

Survey Udnti Locatbon): 

Date

3 Notes: 
Georgia Tech Charactenrzation Survey 
Gro-MO Po-n. Pump RSoo Celini 
10110197

(I I Place total Counts directly from meter Activity column l cor'ect for bacxground 
12) Informatlion for instrument ano background taken directly from the MOA soreadsneet

instrument 
Model: LB 5100W Serial * 13795 
Probe: NIA Serial : N/A

Survey Activity MOA 

Pomin (dpm/lOO cm') (dpmllOO cm)

0 
0 
0 
0 
0 
0 
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 
13 
13 
13

Individual Completing Form: 

Reviewed By.

E-122

Efficiency: 28,35% 
MDA: 13

743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759

Dale: 

Dale:



Removable Beta-Gamma Data Sheet

Survey 
T

ype 
Prolect TIle 

Survey Unit !Locatiorl) 
Date,

4 Notes: 
Georgia Tech Charactenzalion Survey (1) Place total counts directly from meter. Activity column will correct !or Oackgrourro 
Groune Floor. Pump Room. Ce,nro (2) Information for nstrument and background taken directly from the MDA soreacsneel 
10110i97

Instrument 
Model: LB 5100 W Senal: 13795 Efficiency: 43 45% 
Probe: N/A Senal N/A MDA. 17 

Survey Activity MDA 
Po,nt (dpmult0 cm

2
' (dpm/loocl)

743 0 
744 1 
745 1 
746 1 
747 0 
748 3 
749 5 
750 1 
751 0 
752 1 
753 0 
754 3 
755 1 

756 1 
757 1 

758 0 
759 10

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

Ind~ituai Completing Forms: 

R evew*ed Bly:

Date: 

Date:~



K

Ground Floor- East Wall, Outside Experimental Rooms 
1 (703) 1

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 
Ground Floor- East Wall, Outside Exoerimental Rooms

MDA = 2.71/T' + 3.29(R +Rb -i2)'2 

e (a/100)

SURVEY TYPE: 1 (direct alpha) 
METER: L2220 
SERIAL #: 50061 
PROBE #: 43-65 
SERIAL *: 63291 
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 
10/10/97 

8:00 
5 

18.00% 
63 

F -1 161

SURVEY TYPE: 3 (removable alpha) 

METER: LB 5100 W 
SERIAL #: 13795 
PROBE #: N/A 

SERIAL #: N/A 

GUIDELINE VALUE: 20 (dpm/100 cm)

Ts = Sample Time (min) = 
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 
10/10/97 

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 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) =

156 
10/10/97 

8:00 
156 

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 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 
10/10/97 

10:26 
2 

43.45% 
100

MDA (dpm/100 cm ) =

Individual Completing Form:Z

Reviewed By: U -. 'I

Date: 9q/ q'(ý 

Date: q •1 l

E-124

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 

Survey Type: 1 Notes: 
Project Title: Georgia Tech Characterization Survey 
Survey Unit (Location): Ground Floor- East Wall, Outside Expenmental Rooms 
Date: 10110/97

Instrument 
Model: L2220 
Probe: 43-65

Seral #: 50061 
Senal #: 63291

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

Efficiency: 18.00% 
MDA: 116

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

678 
679 
680 
681 
682 
683 
684 
685 
703 
790

33 
1 

0 

4 

4 
1

33 
1 
0 

5 

4 
1

Uncertainty 
(95% Confidence 

Activity Level) MDA 

(dmiGc)(dprrd lOOc ")
2

lderrdlOOc o)re
2
) 0 c

247 
-35 
-44 

-35 
0 
-9 
-35 
-35 
-9 
-35

107 
42 

39 
42 

55 
52 
42 
42 

52 
42

116 
116 
116 
116 
116 
116 
116 
116 
116 
116

Individual Complebing Form: ý ,ý i 

Reviewed Bu: 6~J(\ I u\A
Date: (I--4I/5/ 

Date.

E-125
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Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 Input one of 

Ground Floor- East Wall, Outside Experimental Rooms 

10110/97 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (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

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 

ns = number of measurements within a survey unit 

xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

E = 10 

ns= 10 
Xavg I 

Maximum value in population = 247 (dpm/lO0 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.) 

Xavg 1 

n. =10 
E (Xvg - x1)2  69222 

Sx= 88 

E-126

Average Measurement Level

Where

xa• = 1/ns.- F(xi)

Standard Deviation

Where

Sx. = ( (Xavg - xi)21 

(n. - 1)1"2



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- East Wall, Outside Experimental Rooms 
1

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

Ila = Xavg + ti.•,df [sx/(n.)112]

Where
[La = 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 = 1 

tl-a,df = 1.833 *Note: for values of ti-a, . not on the table, the nearest greater value is used 

Sx = 88 

ns = 10 

[I' =ý 52

Individual Completing Form: 

Reviewed by:
N.J

C

A.I�' �

Date: 

Date: ______t__

E-127



Direct Beta-Gamma Data Sheet 

Survey Type 2 Notes: 
Project Title: Georgia Tech Characterization Survey 
Survey Unit (Location): Ground Floor- East Wall. Outside Experimental Rooms 
Date, 10110/97 

Instrument 
Model: L2220 Senal 8: 52823 
Probe: 44-9 Serial*t 11150 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dponsiG c

2
) (dynsIOC c) (dondl0 cm

2
)

678 84 84 
679 76 76 
680 100 100 
681 74 74 
682 132 132 
683 112 112 
684 120 120 
685 183 183 
703 84 84 
790 235 235

-2195 
-2439 
-1707 
-2500 
-732 
-1341 
-1097 
823 

-2195 
2408

926 
910 
956 
906 
1014 
978 
993 
1100 
926 
1181

I1) Place total counts directly from meter Activty column will correct for background 
(2) Informaton for instrument and background taken directly from tne MOA soreadsneet 

Efficiency: 21.87% 
MDA: 1854

18,4 
1854 
18 54 
1854 
1854 
1854 
1854 
1854 
1854 
1854

Date: 

Date. t

E-128



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 Input one of 

Ground Floor- East Wall, Outside Experimental Rooms 

10/10197 

L2220 

52823 

44-9 

11150 

1854 

Direct Beta/Gamma 

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 

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

E = -10975 
ns= 10 

Xavg = -1098 
Maximum value in population = 2408 (dpm/100 cm2)

Xavg = 1/ns. -Y(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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

Xavg = -1098 

n, = 10 
E (Xavg - X1)

2 
= 22716867 

Sx =1589 

E-129

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

(n. - 1)1'2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- East Wall, Outside Experimental Rooms 

2

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

Ila = Xavg + ti-1,df [sx/(ns) 1 2
]

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 sx(

Xavg = -1098 
tll-.,df = 1.833 

Sx = 1589 

ns = 10 
Ra = -177 

Individual Completing Form: 

Reviewed by: ._

*Note: for values of t 8.a df not on the table, the nearest greater value is used 

____________ Date: 

~ Date:

E-130

R,= 

Xavg = 

tl.,df = 

Sx = 

ns =



Removable Alpha Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Location): 
Date:

3 Notes: 
Georgia Tech Characterization Survey 
Ground Floor. Elt Wall. Outside Expeoormetal Rcoos 
10/10/97

(1) Place total counts directly from meter. Activity column will correct for background 

(2) Information for instrument and background taken directly from the MDA spreadsheet

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

Survey Activity MDA 

Point (dpm/100 cm) (dpm/100 cm
2
)

0 
0 
0 
3 
3 
0 
0 
0 
0 
0

13 
13 
13 
13 
13 
13 
13 
13 
13 
13

Individual Completing Form' 

Reviewed By:

Efficiency: 28.35% 
MOA: 13

678 
679 
680 
681 
682 
683 
684 
685 
703 
790

Date: 

Date:

E-131



Removable Beta-Gamma Data Sheet

Survey 
T

ype: 
Project Title: 
Survey Unit (Location): 
Date:

4 Notes: 
Georgia Tech Characterization Survey 
Ground Finme. East Wall. Outside Expenmental Rooms 
10110197

(1) Place total counts directly from meter. Activity column will correct for background 
(2) Information for instrument and background taken directly from the MDA spreadsheet

Instrument 
Model: LB 5100 W Senal #: 13795 
Probe: N/A Senalt NIA

Efficiency. 43.45% 

MDA: 17

Survey Activity MDA 
Point (dpmIOO 

2
) (dpyrt ')

0 
12 
0 

1 
5 

3 
3 
3

17 
17 
17 
17 
17 
17 
17 
17 
17 
17

IndMdual Completing Form: X7 

Reviewed By.

E-132

678 
679 
680 
681 
682 
683 
684 
685 
703 
790

Date: /5;/ B 

Date:



( (

Ground Floor- Experimental Room No. 1 
78- 77U UI U71 7764 

G 
Rabbit 82 

Rabbit 

78

Top View 
Not Drawn To Scale

-Survey Location Survey Locations 
0 Behind Figure

(



MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for 

each instrument per survey unit (NUREG/CR-5849):
MDA = 2.71/T, + 3.29( RLT + RjT,) 

e (a/100)

Notes: 

Enter all time in mini 
Enter all dates as m/ 
Enter efficiency in de 
Enter probe area as 

PROJECT TITLE: 
SURVEY UNIT (Location):

ites 
d/y 
cimal form (i.e.. 28.3% = 0.283) 
100 if not applicable (i.e., Ludlum 2929, etc.)

Georgia Tech Characterization Survey 
Ground Floor- Experimental Room No. 1

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) 
L2220 
50061 
43-65 

63291 

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 
10/10/97 

8:00 
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 cm2) =

SURVEY TYPE: 
METER: 
SERIAL f: 
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 *: 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
) =

Individual Completing Form:

10 

0.7 
10/10/97 

10:26 
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) = 

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

MDA (dpm/100 cm
2

) =

Aý7
Reviewed By: OL4-A

Date: 

Date: 3'&

E-134

156 
10/10/97 

8:00 
156 

21.87% 
15

1 
10, 

18.3 
10/10/97 

10:26 
2 

43.45% 

100

A lir •zIEl



Direct Alpha Data Sheet 

3.,r% ',on e____ 

rzolec: - !e Georgia Teen Charactenzation Survey 
Survey nit ,ccaon, Ground FPoor- Expenmentar Room No 
Dare 10,10,97 

.nstrumenl 
Mocel L2220 Senal a 50061 
ProDe 43-65 Senalt* 63291

C

Uncertain•y 
Gross Gross 95% Confidence 

Survey Total Counts Per Activiy Level) MDA 

Point Counts Minute (0-10 un) 'dym/tOO 'c) drmi•dOc

653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789

4 
4 
4 
3 

16 
15 
2 
7 
3 
3 

4 
1 

2 
2 
5 

4 
NIT 
8 
9 

NT 
30 
2 
3 
4 

6 
0 
0 
1 

0 
0 
60 
0 
0 
0 
6 
2 
2 
0 
0 
2 
1

-9 

-9 

-18 
97 
88 
-26 
18 

.18 
-18 
-9 

-35 
-26 
-26 
0 
-9 

26 
35 

220 
-26 
-18 
.9 
9 

-44 
-44 
-35 
-44 
-44 
44 
-44 
-35 
-44 

9 
-26 
-26 
-44 
-44 
.26 
-35

52 
52 
52 
49 
79 
77 
46 
60 
49 
49 
52 
42 
46 
46 
55 
52 

62 
65 

102 
46 
49 
52 
5) 
39 
39 
42 
39 
39 
67 
39 
42 
39 
57 
46 
46 
39 
39 
46 
42

Notes
Siio P tace: corurs 1irCctly fro• -eier - rn c u.i on-ecr 'o -a. 'WI/C 

2) nformatlon for nstrunent aad tacrgrzurc ,aken ecdv. 'r" "e V.CA -•creas'eei

El'qaeicecy 18.00-1 

MDA '16 

NT= None Taken

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 

116 
116 

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116

o,,r 
Date: ' ' ' 

Date. : 3iReviewed

E-135



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I Input one of the following

Ground Floor. Experimental Room No. 1 

10110197 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

1 for direct alhna 

2 for direct betaigamma 

3 for removable alpha 

4 for removable Oetaigamma 

5 for exposure data at I 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 

ns = number of measurements within a survey unit 

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

•= -254 

n. =39 
Xavg = -7 

Maximum value in population = 220 (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 ns) 

Xavg _ -7 
n. = 39 

Z - &)= _ 95231 
Sx : 50 

E-136

Average Measurement Level

Where

Xavg = llns - z(x5 )

Standard Deviation

Where

Sx = (E'(Xavn - X,)2ý1/2 

(n. 1) 1/2



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Experimental Room No. 1 

1

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

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) 

Sx = standard deviation of measurements in a survey unit 

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

Xavg -7 
t =.df 1.697 *Note: for values of t,. .,d not on the table, the nearest greater value is used 

Sx =50 

n. =39 

I.La= 7

Individual Completing Form: 

Reviewed by:

/ 6' �
Date: a) 30Z' 
Date: Z3 , K?•

E-137

4. -= Xav9 4+ tl.-,df [s./(ns)21'2



Direct Beta-Gamma Data Sheet 

Suney -,De 2 
Project - ,e Georgia 'ece Charactenzatlon Survey 
Survey nnt iLocationr '3round Fioor- Experimental Room No I 
Dare '0!'0:97 

ilnsmrnent 
Model: L2220 Senal4: 52823 
Probe 44-9 Senal # 11150

"4otes.
1) Place total counls directy from meter A•ctvry column .it correct 'or ýacqr--d 
2) info"ration bor nslrument anc backgroune taken Crectly 'iom tre eOA screacsreet 

Efficiency 21 87% 
MOA '854

Uncertainty 
Gross Gross 105% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dpI}llOO m) (dpOre 1 ) jderllff o )

653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789

88 
70 
74 
100 
70 
90 
140 
128 
130 
160 
164 
92 
79 
66 
60 
88 
120 
106 
110 
130 
125 
150 
109 
92 
112 
172 
168 
266 
270 
64 

204 
304 
286 
342 
234 
208 
160 
222 
236 
190 
252

88 
70 
74 

100 
70 
90 
140 
128 
130 
160 
164 
92 
79 
66 
60 
88 
120 
106 
110 
130 
125 
150 
109 
92 
112 
172 
168 
266 
270 
84 

204 
304 
286 
342 
234 
208 
160 
222 
236 
190 
252

-2073 
-2622 
-2500 
-1707 
-2622 
-2012 
-488 
-854 
-793 

122 
244 

-1951 
-2347 
-2743 
-2926 
-2073 
-1097 
-1524 
-1402 
-793 
-945 
-183 

-1433 
-1951 
-1341 
488 
366 

3353 
3475 

.2195 
1463 
4512 

3963 
5670 
2378 
1585 
122 

2012 
2439 
1036 
2926

933 
898 
906 
956 
898 
937 
1028 
1007 
1010 
1062 
1069 
941 
916 
890 
878 
933 
993 
967 
974 
1010 
1002 
1045 
973 
941 
978 
1082 
1075 
1227 
1233 
926 
1134 
1281 
1256 
1333 
1180 
1140 
1062 
1162 
1183 
1111 
1207

1854 
1854 
1854 
1854 
1854 
1854 

1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854

Individual Completing I
Date: /.2/19 ?/ 7 
Dale:

E-138



Calculation Sheet

SURVEY TYPE: 2 

Survey Unit Ground Floor- Experimental Room No. 1 

Date 10/10197 

Meter L2220 

Serial # 52823 

Probe 44-9 

Serial # 11150 

MDA 1854 

Survey Type Direct Beta/Gamma 

Guideline Value 5000 (dpm/100 cm2)

Input one of the following I for direct alptma 

2 for direct Deta'gamma 

3 for removable alpna 

4 for removable 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) 

xag = 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 ns) 

(xi = -4421 

n$ = 41 

Xavg = -108 
Maximum value in population = 5670 (dpm/100 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

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

ns = number of measurements within a survey unit 
x1 = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

Xavg= -108 
n$ = 41 

E.(Xavg - X) 2 : 203530665 
2256 

E-139

Sx = ((Xav, Xi)2)1/2 

(ns - ) 1/2

Where

Xavg = 1/ns. E(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Experimental Room No. 1 

2

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

4a= = Xavg 4 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 sx 

Xavg = -108 
tl.adf = 1.684 -Note: for values of tl- .df not on the table, the nearest greater value is used 

Sx = 2256 

ns = 41 

l,., = 485

Individual Completing For 

Reviewed by: _ _ ________

I

Date:/ /!q/ -7 
Date: / el z / O"

/

E-140



Removable Alpha Data Sheet

Survey Type 

Project Title: 

Survey Unit (Location): 

Date:

3 Notes: 
Georcia Ted, Charact•enhzaion Survey (1) Place total counts directly from meter Actvity Column will correct for background 
Ground Floor. Ejoinrntal ROom No 1 (2) Inforrmaton for instrument and bactgmund taken direc'ty from me MDA soreaasneet 
10/10/97

Instrument 
Mode): LB 5100 W 
Probe: N/A 

Survey Act" MDA 
Poin~t (dprrVlDOO l (dprn/100 cm'1 

653 0 13 
654 0 13 
655 3 13 
858 0 13 
657 0 13 
658 0 13 
859 0 13 
660 0 13 
881 0 13 
882 0 13 
863 0 13 
710 0 13 
711 0 13 
712 0 13 
713 0 13 
714 0 13 
715 0 13 
718 0 13 
717 0 13 
718 0 13 
719 0 13 
770 0 13 
771 0 13 
772 0 13 
773 0 13 
774 0 13 
775 0 13 
778 0 13 
777 0 13 
778 0 13 
779 0 13 
780 0 13 
781 0 13 
782 0 13 
783 0 13 
784 3 13 
785 0 13 
786 0 13 
787 0 13 
788 0 13 
789 0 13

Serial : 13795 Efficiency: 28.35% 
Senal #: N/A MOA: 13

Date: Z Z91 

Date:

E-141



Removable Beta-Gamma Data Sheet

Survey 'roe 
Project Tve 
Suney Unit. Location): 
Dare

4. -Notes 

Georgia Tech Charactenzahor, Survey 
Grouno Foor- Expernmertat Room No 
10/10W97

,, i Place total courts directly from -reler Activity ccrlmn .,I cr-ect 'or :ac'rund 
,2) Information for instrument anr oackgrounot taKen :!rectly from noe MbA screacsneel

Instrument 
Model LB 5110W Senal # 13795 Efficiency: 43.45% 
Probe: N/A Senal a NMA MDA 17 

Survey Activity MDA 
Point ldpmitOO cm (dpm/tOC cm 

653 0 17 
654 5 17 
655 1 17 
656 1 17 
657 3 17 
658 0 17 
659 5 17 
660 3 17 
661 3 17 
662 5 17 
663 0 17 
710 10 17 
711 0 17 
712 0 17 
713 3 17 
714 5 17 
715 0 17 
716 5 17 
717 3 17 
718 1 17 
719 0 17 
770 3 17 
771 0 17 
772 1 17 
773 3 17 
774 0 17 
775 7 17 
776 10 17 
777 0 17 
778 0 17 
779 0 17 
780 12 17 
781 7 17 
782 1 17 
783 5 17 
784 5 17 
785 1 17 
786 1 17 
787 3 17 
788 3 17 
789 3 17

Indidual Completing Form: 

Reviewed By: ________________________

Date:1>Ahe 

Date:

E-142



,

Ground Floor- Experimental Room No. 2

M tOJ

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 
Ground Floor- Experimental Room No. 2

MDA = 2.71/T, + 3.29(R/'T" +R,'• 2 

e (al100)

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

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 

10/10/97 
8:00 

5 
18.00% 

63 

.F -1161

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 (mini = 
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) =

156 
10/10/97 

8:00 
156 

21.87% 
15

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 cmZ)

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL M: 13795 
PROBE M: 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 
10/11/97 

14:00 
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) =

MDA (dpm/100cn) 13 

Individual Completing Form: lj d

MDA (dpm/100 cm ) =

Reviewed By:

E-144

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 
10/11/97 

14.00 
2 

43.45% 
100 

171

Date:/ /31 L?; 7 
Date: t 1q1 e



Direct Alpha Data Sheet 

-o~ect t:e Georgia 7ecr Ctharacteezaoon Survey 
Sur~ey nt 'Lccation, Ground Floor- Expenmental Room No 2 
Date !01-),97 

ttstrnment 
Mocer L2220 Senal e 50061 
Probe 43-65 Senalt* 63291

Notes
.t ! =lace total counts cdiectly itom meter Acz;,,'y :olurn .- 1 :zrnec.it cac. ;xtcnac 
'2) InfGrmatlion fo ostruntent and 3aCkgrounc taKen z,'ec:, r'tm -re VC4 i3reacs3eet 

Efficiency 18 00% 
M'DA, 116

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per ACtivity Level) MOA 
Point Counts Minute (dpvt100 cm'

2
) loolOO cm (dyt/Icm) 

664 5 5 0 55 116 
665 2 2 -26 46 116 
666 4 4 -9 52 116 
667 2 2 -26 46 116 
668 2 2 -26 46 116 
669 7 7 18 60 116 
670 5 5 0 55 116 
671 2 2 -26 46 116 
672 0 0 -44 39 116 
673 2 2 -26 46 116 
674 2 2 -26 46 116 
675 3 3 -18 49 116 
676 3 3 -18 49 116 
677 3 3 -18 49 116 
688 2 2 -26 46 116 
689 7 7 18 60 116 
690 2 2 -26 46 116 
691 3 3 -18 49 116 
692 2 2 -26 46 116 
693 2 2 -26 46 116 
694 3 3 -18 49 116 
695 1 1 -35 42 116 
696 3 3 -18 49 116 
697 2 2 -26 46 116 
698 3 3 -18 49 116 
699 2 2 -26 46 116

Indisidual Completing Fornm: ,,,jl~a~ 4 2ý- -i 
Reniewed By: C

Date: /3, 3 '7 
Date:-/i /9

E-145



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 Input one of the following

Ground Floor- Experimental Room No. 2 

10t10/97 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

I for direct alpha 

2 for direct betaigamma 

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 

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

(i varies from 1 to ns) 

S(x.) = .-490 
ns =26 

Xavg -19 

Maximum value in population = 18 (dpmllO0 cm2)

Xavg = 1In,- z(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 

n, = number of measurements within a survey unit 

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

Xavo : o19 

n, = 26 

E (Xav xj)2 
= 5036 

Sx = 14 

E-146

Sx= l(Xavg - x')2 )t
2 

(n,- 1) )i2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Ground Floor- Experimental Room No. 2 
1

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

IJ.a = Xavg + tl.,df [s./(ns) 112]

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

Xavg = calculated mean for a survey unit 

tl.d..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 

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

Xavg = -19 
t1-adf ' 1.708 -Note: for values of tt.a., not on the table, the nearest greater value is used 

Sx = 14 

in. = 26 

[Ia. = -14

Individual Completing Form: 

Reviewed by:

Date: d/Z3/9,/ 7 

Date: I//

E-147
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Direct Beta-Gamma Data Sheet 

Sur.ey -,ce 2 
P'ý,ect 7 l:e. Ceorcia Tech Charactenzation Survey 
Survey Unit (Location, Grouno Floor- Expenrmenta Room No 2 
Date: 0,1 0,97 

*nstrument 
Model: L2220 Senal 8* 52823 
Probe: 44-9 Senal# 11150

Notes 
t Place total counts dlrectly from meter Oc',ci -niurn ui cr-cc: 'Cr 7acs;'o 
,21 Informatron tOr ýnstttsment anc Dackgrounc taKen -rrecfly from. !e IJDa sý,,ticsrneet 

Efficiency: 21 87% 
MDA 1854

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activoty Level) MDA 

Point Counts Minute (dlOO "
2

) tdpm/100 m) • dprrnvlOore
2

)

664 

665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
688 
689 
690 
691 
692 
693 
694 

695 
696 
697 
698 
699

75 

77 
76 
78 

109 
88 
86 

86 
114 

92 
80 
104 
74 

80 
130 
202 
100 
98 
88 
99 
82 
54 

92 
124 

92 
62

75 
77 
76 
78 
109 
88 
86 
86 
114 
92 
8s 
104 
74 
80 
130 
202 
100 
98 
88 
99 
82 
84 
92 
124 
92 
62

-2469 
-2408 

-2439 
-2378 
-1433 
-2073 

-2134 
-2134 

-1280 
-1951 
-2317 
-1585 
-2500 
-2317 
-793 
1402 

-1707 
-1768 
-2073 
-1738 
-2256 
-2195 
-1951 

-975 
.1951 
-2865

908 
912 
910 
914 
973 
933 
929 
929 
982 
941 
918 
963 
906 
918 
1010 
1130 
956 
952 
933 
954 
922 
926 
941 
1000 
941 
882

1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1894 
1854 
1854 
1854 
1894 
1854

RauAwai Ru:

Date:l 2319"` 

Date: I/L1I2U

E-148

Reviewed 8-: 
f

.4ý ý Aý,ý 
At-ý 4cl itý



Calculation Sheet

SURVEY TYPE: 2 

Survey Unit Ground Floor- Experimental Room No. 2 

Date 10/10/97 

Meter L2220 

Serial # 52823 

Probe 44-9 

Serial # 11150 

MDA 1854 

Survey Type Direct Beta/Gamma 

Guideline Value 5000 (dpm/100 cm2)

Input one of ne following 1 for direct aloha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable Oetaigamma 

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 
ns = number of measurements within a survey unit 

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

)= -48288 
n. =26 

Xavg = -1857 
Maximum value in population = 1402 (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 I to ns) 

xavg = -1857 
n. = 26 

E (Xvg - x) 2 = 16850118 
s, = 821

Sx = ((Xays - x')
2
1

1 2 

(ns - 1) 1/2

E-149

Where

Xavg = 1I/n. E(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Experimental Room No. 2 
2

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

l.ic = Xavg + tl.,df [s.I(ns)1121

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

Xavg = calculated mean for a survey unit 
tl.,sdf = 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 = -1857 
t1.-,df = 1.708 'Note: for values of t,... d not on the table, the nearest greater value is used 

Sx = 821 
ns = 26 

[= = -1582

Individual Completing Form: 

Reviewed by: _rLd 14M' ( rL
47•' Date: ,/-A,,/.•3;/1

Date:

E-150



Removable Alpha Data Sheet

SureV ")oe 
P2ojec! T re 
Srvey Unlt ,LocailonI 
Date

3 'Notes 
Georola Tecn Charac:enzation Survey ,I Place :oial counts directly Irom -eter Act,•'ty 3C'/.1mp _Ilor'-cz C, 30K53Or 
3r-nd Coor.- E.tnnrerai ROOmm" 2 21 Information for instrument and tacxgrouno !a~er. crect,' ornm re vDA soreacsree! 
10,1, W97

;nstrument 
Mode, LB 5100W Serial a$ 13795 Effciency 2835% 
Prooe N/A Serial We NA MDA 13 

Survey Activity MDA 
point :dpm/10ev? (dpmnioCor

2
)

664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13

Individual Completing Form: / ý

Restewed By: A�t-�-..'---� 44I� �
Date: /0/4 "7 

Date.: /f( 2

E-151
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Removable Beta-Gamma Data Sheet

,r.ey .,-,e 
Z`-jec: ' lie 

Suriey Un,t Locatloni 
Date

-4 Notes, 
Georgia Tech Charactenzation Survey I iPlace total counts directly rom metrer 4ctty coiumm s:lor ect -cr :acngrcto 
GrounC Floor. Exoenrmental Room No 2 ý2) information for instrumenl and bacKgrouna taken ctrectly from. me %IDA swreaOsreet 
10/11'97

Ir rn, en( 
Model LB 5100W Senal 4 13795 Efciency 4345% 
Probe: N;A Serial # N/A MOA: 17 

Survey Activity MDA 
Point (dpmj10 c' (dpm 00 cm?

664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699

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: 

Revwwe/ BY:

Dat:le -13 

Date: tV't
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C

Ground Floor- Experimental Room No. 2 Ceiling 
Not Drawn To Scale

Survey Location Survey Locations 
"Behind Figure0

M 

OLl



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 
Ground Floor- Experimental Room No. 2, Ceiling

MDA = 2.71f_ + 3/29(R-T + RT/-[ 

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

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 
10/10/97 

8:00 
5 

18.00% 
63

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2220 
SERIAL f: 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) =

156 
10/10i97 

8:00 
156 

21.87% 
15

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 )

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 

10/10/97 
14:26 
0.07 

28.35% 
100 

F 131

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) =

Arr�

1 
10 

18.3 
10/10/97 

14:26 
2 

43.45% 
100 

171

Date: ý /I9 I0 • 9
Reviewed By:

E-154
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Direct Alpha Data Sheet 

Survey ,_e ? Notes 
3-oiect - tie Seo;.ia Tecn Characterization Survey 
Surey unit Lzeationi Grouno floor- Expenmentat Room No 2. Ceiling
Date 0, 10j97 

nsirument 
Monel. L2220 Senalt# 50061 
Prose 43-65 Senate 63291 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute ldPrVnt10em) dpovit00 '

2
) (ldorclm

720 7 
721 7 
722 1 
723 1 
724 3 
725 5 
726 2 
727 2 
728 NT 
729 3 
730 1 

731 2 
732 2 
733 5 
734 8

7 
7 

3 
5 
2 
2 

3 
1 
2 
2

18 
18 
-35 
-35 
-18 
0 

-26 
-26 

-18 
-35 
-26 
-26 
0 
26

60 
60 
42 
42 
49 
55 
46 
46 

49 
42 
46 
46 
55 
62

i1 Piace total courts irectly froem "eter Act.vy zOumt _ rnect 'or zaelGr.z; 
.2i nfornmaion 'or instrument arc Zacxgrcunv :anen :rer:iv 'rem 'i-e ODA snreacsueet 

Effciency 1800% 
MDA '16 

NT= None Taken

116 
116 
116 
116 
116 
116 
116 
116 

116 
116 
116 
116 
"116 
116

Individual Completing f Date /}Q '?O7" 
Date: / / iReviewed By: _
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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 followng

Ground Floor- Experimental Room No. 2, Ceiling 

10/10/97 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

Sfor direct atona 

2 for direct oetaigarrnma 

3 for 'emovable 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 ns) 

E (xi) =-183 

ns= 14 

Xavg Z -13 
Maximum value in population = 26 (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 ns) 

xV9 = -13 
n. = 14 

E(Xavg X)2 = 5959 
S, = 21 

E-156

Sx = (Xavg _ Xi)2)1/2 

(n. - 1) 12

Average Measurement Level

Where

Standard Deviation

Where

Xavg = 1 Ins. -z(x,)



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Experimental Room No. 2, Ceiling 
1

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

IL =' Xavg + tl-.df [s./(n,)11 2]

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) 

Sx = standard deviation of measurements in a survey unit 

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

Xavg = -13 
t1l..df = 1.771 'Note: for values of t,.. & not on the table, the nearest greater value is used 

Sx = 21 

n. = 14 

[. 4 -.3

Individual Completing Form: 

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

Date: A2 1ý-Cl 

Date: A?

E-157



Direct Beta-Gamma Data Sheet 

Sýrev -"De 2 Notes 
P rlecz 7've Georgia Tecn Characterization Survey Place otal countS dretly fom meter Ait• o:•,-v a,,l COrfec- -r c rc 
Sarvey bra~t ILocat~on ,Drouna Floor. Experimental Room NO 2 Celln '21 Information for nstrument ano Dackgrouro -aken airec::v 'mm !re MCA sorecsree
Date 10/10/97

Instriment 
MoOel L2220 Serial # 52823 
Probe 44-9 Serial 10 11150 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dpt./I. O 1 r) (do•rr0s• cm) (dmilo.

720 90 
721 97 
722 66 
723 88 
724 88 
725 102 
728 110 
727 86 
728 128 
729 89 
730 107 
731 143 
732 99 
733 112 
734 140

90 
97 
66 
88 
88 
102 
110 
86 
t28 
89 
107 
143 
99 
112 
140

-2012 
-1799 
-2743 
-2073 
-2073 
-1646 
-1402 
-2134 
-854 

-2042 
-1494 
-396 
.1738 
-1341 
.488

937 
950 
890 
933 
933 
960 
974 
929 
1007 
935 
969 

1033 
954 
978 
1028

Efficiency: 21 87% 
MOA 1854

1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
18w4 
1854 
1854 
1654 
1854 
1854

RedviualCopetieg For: /1~ ý
Date:

E-158



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Ground Floor- Experimental Room No. 2, Ceiling 

10/10197 

L2220 

52823 

"44-9 
11150 

1854 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following 1 for direct alpna 

2 for direct betaigamma 

3 for removable alpha 

4 for removaole betaigamma 

5 for exposure data at l 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 
ns = number of measurements within a survey unit 

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

(XI)= -24235 
ns = 15 

xav= -1616 
Maximum value in population = -396 (dpm/100 cm2)

Xag = 1/ns. 7(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 n.) 

Xavg -1616 
n5  15 

z = (x, - x,) 5821449 
sx= 645 

E-159

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

(ns - 1)"12

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Experimental Room No. 2, Ceiling 

2

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

4M =2 Xavg + tl..,df [s.l(n) 112]

Where
It= = 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 
ns = number of measurements within a survey unit used to determine xavg and sx 

Xavg = -1616 
tl.,df - 1.761 'Note: for values of tl., df not on the table, the nearest greater value is used 

Sx = 645 

n = T15 
P= = -1323

Individual Comple 

Reviewed by:

eting Form: 

IALJ2~ /~9t/

Date: 

Date: ///" ?

E-160



Removable Alpha Data Sheet

ý,ýIacz Txte 

S.uprey Unit tLocationl 
Oate.

3 Notes 
Georgia Tech Charactenrzaton Survey 

rOund FlOOr. Oooenmenrai 00Roo No 2. Ce hnp 
10,10197

Instrument 
Model LB510OW 
Probe: N;A 

Suroey Activity MDA 

Point (dpm/IGO cm') (dpmt1lOC M2)

720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734

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

(1) Place total counls 3drectly 'cm meter Activity :olurmn il :,trkJ c7 4r .ackg 0n-c 
121 Information for mstrument and ýacxqound oa0en 1,rectly feom .'ne VOA s:reacsreet

Serial C: 13795 Effcmency: 28 35% 
Senal : NWA MDA: 13

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

Individual Completing Form: 

Reviewed By: 1
Date.  

Date:

E-161



Removable Beta-Gamma Data Sheet

S.,ney Type 
P~c'ect T tie.  

S.rey Uni !Locat/on) 
Dale

4 Notes 
Georgia Tech Characterization Survey 
Grouna Floor- Exoertmentai Room No 2 Ceihnq 
10,11 O97

S1) PRace ,otal counts c'rec1iy 'rom mneler ActWty OcO/.e -11 :or-eO ct 'Cr :acKgro
0 rc 

,2) Informalton for ,StsrUMent and background taken -,rectiy Irom 'Pe VDA s.reacseeet

Instrument 
Model: LB 5100 W Senal 11: 13795 
Probe N/A Senal#* N/A

Survey Activity MOA 

Point dymlprro cm
1
) (dom/100 cmi)

720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734

3 
3 
0 
5 
3 
5 
3 
3 
1 
0 
1 
0 
3 
5 
3

17 
17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 

17 

17 
17

Individual Completng Form: #A, 

Reviewed By:

Dale: ,

E-162

Efficiency 43 4
5
%o 

MDA 17

I



(

Rabbit System 

100% Scan was performed and smears were taken at the joints.  
The following is a list of these smears and their locations: 

Smear Location 

811 Room 149 
812 Room 149 
813 Room 149 
814 Room 149 
815 Room 149 
816 Experimental Room in Ground Floor 
817 Rabbit Case in Experimental Room 
818 Inside Top 
819 Power Unit 
820 Northwest Comer of Ground Floor 
821 Right Comer of Area Left of Elevator 
822 Left Corner of Area Left of Elevator 
823 Room 123 in Ground Floor

{



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 rech Characterization Survey 
Rabbit System

MDA = 2.71/T - 3.29(RT, +.RjT,) 

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

z ror direct beta/gamma 
3 for removable alpha 
4 for removable beta/gamma

SURVEY TYPE: 
METER: 
SERIAL #: 
PROBE # 

SERIAL # 

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
50061 
43-65 

63291 

100 (dpm/100 cm 2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2221 
SERIAL #: 68537 
PROBE#: 44-9 
SERIAL #: 66762 

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 

10/15/97 
7:30 

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 (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 (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: 

Reviewed By:

10 
0.7 

10/14/97 
14:16 

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) =

MDA (dpm/100 cm
2
) =17 

Date: 

Date: lie

E-164

152 
10/15/97 

7:30 
152 

31.75% 
15 

12611

1 
10 

18.3 
10/14/97 

14:16 
2 

43.45% 

100



Direct Alpha Data Sheet 

o-riey -,be 
Pooject 7.tie Georgia Tech Ciaractenzabon Survey 
Survey Lnti i Locratoni Rabbit System 
Date 0;: 5,97 

instrument 
Model: L2220 Senalfi 50061 
Probe 43-65 Serial e 63291

Notes: 
1I lace total Counts directly from meter Activity column -I zormec' 'c, oacvrcunc 

ý2) Information for instrument arc bacugrouro vaxen ,riec,:y irom :me VCA ,creaosneet 

Efficiency: 1800% 
MDA. 116

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dpynryb c') (dpnsliO 'ý) ldpnVlOS

811 0 
812 1 
813 3 
814 1 
815 0 
816 2 
817 1 
818 19 
819 2 
820 1 
821 2 
822 0 
823 2

0 

3 
1 

0 
2 
1 
29 
2 
1 
2 
0 
2

-44 
-35 
-18 
-35 
-44 

-26 
.35 
123 
-26 
-35 
-26 
-44 

-26

39 
42 
49 
42 
39 
46 
42 
85 
46 
42 
46 
39 
46

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116

Individual Completing Foinm: 

Reviewed By:

Date 

Date:

E-165



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 

Rabbit System 

10115197 

L2220 

50061 

43-65 
63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

Input one of the following I for direct adlna 

2 for direct Oetalgamma 

3 for removable aipna 

4 for removable betaigamma 

5 for exposure data at 1 cn 

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 

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

(i varies from 1 to ns) 

F (x= -271 
n. =13 

Xavg = -21 
Maximum value in population = 123 (dpm/lO0 cm2)

Xavg = 1/n.. zI(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 
ns = number of measurements within a survey unit 

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

xV9 = -21 

n, = 13 
Z (xsvg _ xI)2 = 23216 

sx= 44 

E-166

S. -- (Xavg - xI)2I 

(ns - 1 ) 112

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
-Rabbit System 
1

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) l.La = Xavg + ti-.df [s./(n)1 '12
,

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

Xavg = calculated mean for a survey unit 
t1-,,.df= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849) 

Sx = standard deviation of measurements in a survey unit 

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

Xavg "2 -21 
ti.=,df 2 1.782 'Note: for values of ti.a , not on the table, the nearest greater value is used 

Sx =44 

n. = 13 
J.lm `2 1

Individual Completing~r 

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

Date: /Q o97 

Date:

E-167



Direct Beta-Gamma Data Sheet 

V/-Aek. z.e 2 'Jotes 
f-, ec: r Ie Geor,'a reon Charactenzation Survey ,1 Place zial :ounts .:'ecufy from rerer :.>.'> uor vi y.ec. 'r .ac,<

Sun, ey .t Locaoo RanciI Sysem 2) Information forl•stnument and backgrounc oaKer Z:recv:, -r=r :e %.'C screZ creý! 
Date !3) 15,97

nstrunrent 
Model L2221 Senal a 68537 
Prooe 44.9 Serial it 6762

8Eficiency 31 75% 
MDA. 1261

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 

Point Counts Minute (IdnlSO 'i (dprns100 cm') dpmuIOOcm

311 48 48 
812 94 94 
813 114 114 
814 110 110 
815 88 88 
816 286 286 
817 216 216 
818 192 192 
819 196 196 
820 356 356 
821 72 72 
822 216 216 
823 90 90

-2184 
-1218 
-798 
-882 

-1344 
2814 
1344 
840 
924 
4283 
-1680 
1344 
-1302

Individual Completing I

582 
645 
671 
666 
638 
861 
789 
763 
768 
928 
616 
789 
640

1261 
1261 

1261 
1261 

1261 
1261 
1261 
1261 
1261 
1261 
1261 
1261 
1261

Date: 

Date:

E-168



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

Rabbit System 

10/15197 

L2221 

68537 

44-9 

66762 

1261 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following I for direct alpha 

2 for direct betafgamma 

3 for removable alpiha 

4 for removable betagamma 

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) 

Xaug = calculated mean for a survey unit 
ns = number of measurements within a survey unit 

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

E•(xI) = 2141 

n, =13 
Xavg 165 

Maximum value in population = 4283 (dpm/lO0 cm2)

Xavg = 1/ns. -(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 

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

(i varies from 1 to ns) 

Xavg = 165 
n. = 13 

E (Xavg - xi) 2 
= 45074176 

Sx = 1938 

E-169

Sx- ((Xavg - x.)
2 Ini 

(ns - 1 )1i2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
Rabbit System 
2

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

IJ,= = Xavg + tl...d, [s.l(nj)112j

Where

4,, = 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) 
s, = standard deviation of measurements in a survey unit 
ns = number of measurements within a survey unit used to determine Xavg and sx 

Xavg = 165 
ti.,df = 1.782 *Note: for values of t,.a .df not on the table, the nearest greater value is used 

Sx = 1938 

n. = 13 
P, = 1123

Individual Completing Form: 

Reviewed by:

Date: 7/?- 3L0c'2 

Date: ,//•

E-170



Removable Alpha Data Sheet

rey oe 

Survey ur,! Lccaton) 
Oate

3 N-ozes 
Georgia Tech Characterizahon Survey 

.. m,4 Ss97 
'0' 4i97

1) Place mora counts zirectly' rom meter Aci1, ,,.v' 
2) Information ior rnstrument anr oac91grou- taken rirec'. 'roe, !,e .'[)A szeacsreet

Instrument 
Model L8 510O0W Serial # 13795 
Probe NA Serai #: NIA

Survey Activity MDA 

Point romrlO0 cm
2

) (dpmulOOCm')

811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823

0 
0 
3 

0 
0 
0 
0 
3 
3 

0 
3 
0 
0

13 
13 
13 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13

Individual Completing Form: 

Reviewed By-.

Date: 9? 
Dale: 4119?

E-171

Efficiency 28 35% 
MDA 13



"-4 

b 

�04 

0.? 

(4� 

7 0<

4%� 

o 0

K

!o 14 C- 1-CN - C -C

(24 

04 C) 6
(0 

E 

E 

0 
E

E 

00

1-

(-24 

0 0 (0 (24

�4, 

m 
I

E 
(3

) ) )



K

Ground Floor- Process Equipment Room
iI i i I IIc

Air-Conditioning Unit
I I 

Cinder Blocks

0 9
1. I 

Storage Closet

g 
Light

IXS-I 31 

ISX-2

MS-2 MS-I 0

0

MD-2A U10 

Reco Iae
Reactor Faces

T-DI (Underground 'Tank)

Q Survey Location
Survey Locations 
Behind Figure

(

Top View 
]Xtit F-rnr.xin T• Q1I

-J

0
Column

Tank IHe-I

U.Pipe and Valve



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 
Ground Floor-Process Equipment Room

MDA = 2.71 .T, • + 3.29(R ,T +.RiT) "2 

e (a/100)

SURVEY TYPE: 
METER: 
SERIAL # 

PROBE #: 
SERIAL *: 
GUIDELINE VALUE:

1 (direct alpha) 
L2220 
48409 
43-65 
62385 

100 (dpm/100 cm 2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2221 
SERIAL #: 68537 
PROBE #: 44-9 
SERIAL #: 66762 

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 
10/15/97 

7:30 
5 

18.00% 
59 

F-1231

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL #: 13795 
PROBE #: N/A 
SERIAL M: 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 cm2) = 

Individual Completing Form:

1 
10 

0.7 
10/15/97 

8:00 
0.07 

28.35% 
100 

7-7313

Reviewed By: - l

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) =

152 
10/15197 

7:30 
152 

31.75% 
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 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 
10/15/97 

8:00 
2 

43.45% 
100

MDA (dpm/100 cm
2
) =17 

Date: / 

Date: /1/ ~"~
t(

E-174

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

E



Direct Alpha Data Sheet 

0
-c~ec: - •'.e Seorjla ecn Charactenzation Survey 

-Cr~e.!r Zat•ot G'curc Foor-Process Equipment Room 
-ate 10 15j97

Notes

instrument 
Model L2220 Senal U 48409 
Prooe 43-65 Senal d- 62385 

Uncertainty 
Gross Gross (95% Confidence 

Survey 
T
otal Counts Per Actrloy Leuel) MDA 

Point Counts Minute ldo-vOOcm") (donMv100Cr) n dopnvl000 l cm

5-42 
843 
844 
845 
546 
847 
848 
849 
550 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
869 
873 
1114 
1115 
1117 
1118 

1123 
1124

4 

2 
4 

0 
2 
2 
8 
4 

6 
6 
0 
0 
0 
0 
4 
8 
8 

N2 
a 
0 
4 
2 
4 
2 
2 

O 

0 
NT 
NT 
NT 
NT 
NT 
NT

2 
4 
0 
2 
2 

8 
4 
6 

6 
0 
0 
0 
0 

4 
8 
8 
12 
8 

0 
4 
2 
4 
2 
2 

0 
0

.9 
-28 
-9 
-47 
-28 
-28 
28 
-9 
9 

-47 
-47 
-47 
-47 
-9 
28 
28 
66 
28 
-47 
-9 

-28 
-9 

-28 
-28 
47 
-47

55 
49 
55 
41 
49 
49 
67 
55 
61 
61 
41 
41 
41 
41 
55 
67 
67 
76 
67 
41 
55 
49 
55 
49 
49 
41 
41

It Place total courts drectiy ircm meter Ac:... :--ut~n .. , ', 7a,,Z--
,2) information for rsrnrment anc oDacKgroulo onKe, rect•r -cr- e V4C- aCO$eer 

Efficiency 1 8)0,.  
MOA 123 

NT= None Taken

123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123

Date:

E-175



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I Input one of the foilowng

Ground Floor-Process Equipment Room 

10115/97 

L2220 

48409 

43-65 

62385 

123 

Direct Alpha 

100 (dpm/100 cm2)

I for direct alona 

2 for cirect belagamma 

3 for removable alpha 

4 'or removaole beta/gamma 

5 for exposure data at I cm 

6 for exoosure 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) 

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 ns) 

(x,)= -402 

In. =27 
xavg =-15 

Maximum value in population = 66 (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 n,) 

xg = -15 
n. = 27 

E (x&V 1 "x=)2  24531 
S, = 31 

E-176

Sx= Z(Xavg - x2ý 2 

(n. - 1)1`2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor-Process Equipment Room

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) k,= = Xavg + tl-..df [s./(ns) 112]

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

Xavg = calculated mean for a survey unit 

t1 .. df = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849) 

Sx = standard deviation of measurements in a survey unit 

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

Xavg " -15 
t1.,df "2 1.706 'Note: for values of tl.a df not on the table, the nearest greater value is used 

Sx = 31 

ns = 27 

[1. "4 -5

Individual Completing Form: 

Reviewed by: /1< d6,,• ,

Date: z/Y"Lq 8 

Date: i,1 k ?J/ý-

E-177



Direct Beta-Gamma Data Sheet 

is-n, -,ý, 2 
so;ec: -:ýe Geor•:a -ecr' Charactenzalion Survey "nney n1t, LOcation, 

3
rounc Fioor-Process Ecuioment Room 

Date 1-jo 1597

Notes

tlstrument 
Model. L2221 Senale 68537 
Probe 44-9 Senal #: 66762 

Uncertainty 
Gross Gross 195% Confidence 

Survey Total Counts Per Activity Level) MOA 
Point Counts Minute dpom/lOcm2) (dpoltOc) 'dprrOOcv 

642 138 138 -294 701 1261 
543 108 108 -924 664 1261 
844 134 134 -378 696 1261 
845 146 146 -126 710 1261 
846 148 148 -14 713 1261 
847 116 116 -756 674 1261 
848 96 96 -1176 648 1261 
849 178 178 546 748 1261 
850 108 108 -924 664 1261 
851 374 374 4661 944 1261 
852 152 152 0 718 1261 
653 144 144 -168 708 1261 
854 146 146 -126 710 1261 
8655 376 376 4703 946 1261 
856 256 256 2184 831 1261 
857 356 356 4283 928 1261 
558 2076 2076 40399 1943 1261 
859 1210 1210 22215 1519 1261 
860 426 426 5753 989 1261 
861 924 924 16210 1350 1261 
862 566 566 8693 1103 1261 
863 156 156 84 722 1261 
864 308 308 3276 883 1261 
865 114 114 -798 671 1261 
866 146 146 -126 710 1261 
869 106 106 -966 661 1261 
873 114 114 -798 671 1261 
1114 NT 
1115 NT 
1117 NT 
1118 NT 
1123 NT 
1124 NT

" •Pace dital ;ourtO .4redrly 'froi ne~er A.:. -t CC:urn viip n:¢e: "r:ci Z 'v ct : 
'2' fnforator' 'or ,nstrumert anc oaCkgrourc :aKen c~rec: , ' InCA \C z ,c'-'.=ieet 

-ic;ency 31 75', 
MDA !261 

NT= None Taken

lndividual Completieg For: Z
Reviewed By:/

Date: 

Date:

E-178



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

"2 
Ground Floor-Process Equipment Room 
10/15/97 
L2221 

68537 

44-9 

66762 

1261 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of tne following I for direct afo0a 

2 'or direct oetaigamma 

3 for removable alpha 

4 for removable Oetaigamma 

5 for exposure data at I 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 
ns = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

(xi) = 105363 
n. = 27 

Xavg = 3902 
Maximum value in population = 40399 (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 1 to n.) 

X~vg = 3902 
n. = 27 

Z (xAy - x,) 2 = 2170028719 
s, = 9136 

E-179

Sx - E(Xavg - Xi)2I 

(ns - 1) 1;2

Average Measurement Level

Where

Xavg = 1I/ns - z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor-Process Equipment Room 
2

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) k= = Xavg + tl-,,df [s./(n) 1'/2]

Where

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

t1-..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 = 3902 
t1..a,df = 1.706 *Note: for values of t1., d not on the table, the nearest greater value is used 

Sx = 9136 
ns = 27 

g= = 6901

Individual Completing Form: ____ 

Reviewed by:

Date: 

Date: /Z//Z ýlw

E-180
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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 
Ground Floor-Process Equipment Room. Ceilinq

MDA= 2 7
1/TS+329(R,ý_ R.R-T) 

e (a/100) 

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

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

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

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
48409 
43-65 
62385 

100 (dpm/100 cm 2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2221 
SERIAL 6: 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 cm2
) =

5 
10/15/97 

7:30 
5 

18.00% 
59 

F-1231

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 9: 
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
) =

10 
0.7 

10/16/97 
16:49 
0.07 

28.35% 
100 

46-13

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
) =

Individual Completing Form: A-i-
Reviewed By: b ~ ~ fK d /U.

Date:

E-184

1 2 

152 

10/15/97 
7:30 
152 

31.75% 
15

1 
10 

18.3 
10/16/97 

16:49 
2 

43.45% 
100

Y



Direct Alpha Data Sheet

I ~Notes: 
Geor~ga"T-ec ChRrctenzaton Survey (1) Place total counts directly fromn meter Activty Column will correct for oaclground Ground Floor-Proceass Eouo ntn Room, Cedhn (2) Information for instnJment and background taken directy from 'ye MOA spreadsheet 10/15197

Serial P. 48409 
Senalt 62385

Effioency: 18.00o% 
MDA. 123

MDA 

123 
123 
123 
123 
123 
123 
123 
123

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Ac"vrty Level) 
Poin. t Counta Minute ld(ntOOc j_•_!n dPlOO• 2

49 
49 
41 
41 
49 
41 

55 
41

Date: 

Daeo.L. ~~

E-185

Survey Type 

Pmoecl Tite: 
Survey Unit (Location): 
Date:

Instrument 
Model: L2220 
Probe: 43-85

847 
861 
870 
871 
872 
874 
875 
876

2 
2 

0 
0 
2 
0 
4 
0

2 
2 

0 
0 
2 
0 4 
0

-28 
-28 
-47 
-47 
-28 
-47 
-9 
-47

lndvidual Compl"e~ I



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I input one of ti 

Ground Floor-Process Equipment Room, Ceiling 
10115197 

L2220 

48409 

43-65 

62385 

123 

Direct Alpha 
100 (dpm/100 cm2)

he 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. = -281 

n.= 8 
Xav= -35 

Maximum value in population = -9 (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 z -35 
n.: 8 

E(Xav. - X) 1399 
sx =14 

E-186

Sx (.(Xavg - X)2)1/2 

(n. - 1)'n

Where

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

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor-Process Equipment Room, Ceiling

I

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

k = xavg + tl,.,df [s(n.)1"2]

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

Xavg = calculated mean for a survey unit 
tt.,,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, 

Xavg = -35 
tl.,dft = 1.895 *Note: for values of tl.j . not on the table, the nearest greater value is used 

Sx =14 

n.= 8 

11 = -26

Individual Completing Foý 'I 

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

Date: /,1,?12 •:72, 

Date: /_II Z

E-187

1



Direct Beta-Gamma Data Sheet

Notes 
Geor-,ia aect, Charactenzation Suriey 
Grourd FPoor-Process Equiprnent Room Ceirne 
-0 15,997

Serial 4 68537 
Senal a i6762

I P'ace total lOuents :!recty 'reOr meter -. - , u , I : -,'c Ir:jcn -- c 
2) tnformation for Oslniment ate ýac3Cgrounoc 'i e',.'c- '- ,e Da-A ! Cre!u-e.IC 

Effic:ency 31 750, 
MDA 1261

Uncertainty 
Gross Gross 95". Confidence 

Survey Total Counts Per Actoy Leoetl MDA 
Point Counts Minute tdpnlOOcm ' dyrnl c ) idpnlO0 c m')

120 
11t 
90 
102 
120 
t76 
462 
470

120 
110 
90 
t02 
120 
176 
462 
470

-672 
-882 

-1302 
-1060 
-672 
504 

6509 
6677

679 
666 
640 
656 
679 
745 

1020 
1026

1261 
1261 
1261 
1261 
1261 
1261 
1261 
1261

lodruodual Completing Form: 

Reciesned Bly-

Date: 

Date:

E-188

-ý;:ecj 7 tie 

Saee 
Date

:nstrument 

Model. L
2 2 2

1 
Probe 44.9

867 
868 
870 
871 
872 
874 
875 

876



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 input one of 

Ground Floor-Process Equipment Room, Ceiling 
10/15197 
L2221 

68537 

"44-9 
66762 

1261 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

the following ". for direct apr'a 

2 'or direcl betaigamma 

3 for removable alpha 

4 for removatle :eta;gamma 

5 for exposure data at I cm 

6 for exposure data at -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)= 9112 

n.= 8 
Xavg 1139 

Maximum value in population = 6677 (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 ns) 

Xavg 1139 
n.= 8 

r(xavg - xl) 2 
= 81303654 

Sx: 3408 

E-189

Sx = ((Xavg - Xi)2I 

(n. - 1) 12

Where

Xa.g = 1/ns. z(x,)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor-Process Equipment Room. Ceiling 
2

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

lLa = Xavg + t,.,.df [s./(n,)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= 1139 
ti - f 1.895 

Sx= 3408 
ins =8 

I1-= = 3422 

Individual Completing Form: 

Reviewed by:

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

4-.,4, Date: 141 /46 

Date:

E-190



Removable Alpha Data Sheet

Survey Type 
Project Tide 

Survey Unit (Location) 
Date

3 Notes: 
Georgia Techd, Characterization Survey 
Ground F-loa.Process Eaunment Room Ceilng 

10116/97

(1) Place total counts directly from meter Activity column will corect for Oac,,grouno 
(2) Informaton for instrument and background taKen directly from ye MOA spreacst'.eet

rnstrument 
Model LB 5100W Senal C 13795 Efficiency: 28,35% 
Probe N/A Serial I NIA MDA. 13 

Survey Activity MDA 
Point (dpnVlOO cm (dpnltocml

867 
868 
870 
871 
872 
874 
875 
876

0 
0 
0 
0 
3 
0 
0 
7

13 
13 
13 
13 
13 
13 
13 
13

Individual Completing Font7 

Revw*ed By:

Date: /, til / 
Date. d

E-191



Removable Beta-Gamma Data Sheet

Survey Type 
Project Ttie: 
Survey Unt (Location) 
Date

4 
Georgia Tech Charactenzation Survey Notes 

Ground Floor-Process EquBprent Room. Cediing 
10/16/97

(1) Place total counts directly from meter Actlvty column -.Il conect 'or Dac:grouor
(2) Informration for Instrument and background taken directly from the MOA $preaasneer

instrJment 
Model. LB 5100 W Setal 13795 
Probe NIA Senal # N/A

Survey Activity MOA 
Point (dg s/b Cm1 (dtt0jO et t

867 
868 
870 
871 
872 
874 
875 
876

I 
0 
0 
1 

3 
0

17 
17 
17 
17 
17 
17 
17 
17

tndivsdual Completing Form:

Efficiency 43 45% 
MDA: 17

Date: 
D.a: ,te/i 7

E-192



(

Ground Floor- Outer Wall of Process Equipment Room Elevation View 
Not Drawn To Scale

3 (9

Air-Conditioning Unit

0

Pipe 
and 
Valve

I _______________________ __________________________________ ___________

Q Survey Location
Survey Locations 
"Behind Figure

C

03
09

7
0 Cinder 

Blocks

0

Storage 
Closet

/i

M



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 
Ground Floor- Outer Wall of Process Equipment Ri

MDA = 2.71.,. +3 R.,,T32R', 

e (a/l00) 

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

oom

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

GUIDELINE VALUE:

1 (direct alpha) 
L2221 
48409 
43-65 

62385 

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 
10/14/97 

7:45 
5 

18.00% 
59 

F 1231

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 U: 
PROBE #: 
SERIAL 9: 
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 f: 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:

1 
10 

0.7 
10/10/97 

10:26 
0.07 

28.35% 
100 

x-----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) =

MDA (dpm/100 cm
2) =

A -

Reviewed By: /.Lzt -•7

Date: 

Date: /g

E-194

156 
10/14i97 

7:45 
156 

21.87% 
15

1 
10 

18.3 
10/10/97 

10:26 
2 

43.45% 
100



Direct Alpha Data Sheet

Notes 
GeorQia Tec Charactenzation Survey 
Grornd PFoor- Outer Wall of

0
cess E0uipmen Ro m 

0,1497

Seral #- 48409 
Senal C 62385

I - ,ace total counts erectlv I-',r meter 
0
c vtv uiumv cf Ce " acN0rzuec 

,21 ;rformatvon for rsln.rent anc uackgrcue usaern 'irectry rosm ire VOA icreacsreet 

E8fic-ency 1800% 
MOA '23

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

827 

828 
829 
830 
831 
832 

833 
834 
835 
836 
837 
838 
839 
840 
1141

0 
0 
0 
4 

0 
2 
4 
0 
6 
2 
8 
4 
4 
2 
3

0 

0 

4 
0 
2 
4 
0 
6 
2 
8 
4 
4 

2 
3

Uncertainty 
59% Confidence 

Activity Level) MDA 
IdpnVl00 cm (4pmfvt00c ar) ldprtstooc cv

-47 
-47 
-47 
-9 
-47 
"-28 
-9 
-47 

9 
-28 
28 
-9 
-9 
-28 
-19

41 
41 
41 

55 
41 
49 

55 
41 

61 
49 

67 
55 

55 
49 

52

123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123 
123

Individual Completing Form: . Z ý

Reviewed By: -

Date; 

Date:3

E-195

•0,iey -t -ocations 
:ate

'nstnment 
Model L2221 
Probe. 43-65



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 Input one of the followmin

Ground Floor- Outer Wall of Process Equipment Room 

10114/97 

L2221 

48409 

43-65 

62385 

123 

Direct Alpha 

100 (dpm/100 cm2)

I for airec*, alpha 

2 for direct betaigamma 

3 for removable alpha 

4 for removable betagamma 

5 for exposure data at l 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) 

E(x1) = -337 
ns =15 

Xavg --22 
Maximum value in population = 28 (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 

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

(i varies from 1 to ns) 

xavg = -22 
n. = 15 

( - x1)
2 = 7379 

s, =23

Sx= (E(Xa - x2)1/2 

(ns - 1)1/2

E-196

Where

Xavg = 1/n,. z(x,)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:

Ground Floor- Outer Wall of Process Equipment Room 
1

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

11. = Xavg + tl.,df [Sx/(nf)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 Xavg and s, 

Xavg = -22 
tl..adf = 1.761 'Note: for values of tl., d not on the table, the nearest greater value is used 

Sx = 23 

ns =15 
110 = -12

Individual Completing Form: _._ _ _ _ _ _ _ _ 

Reviewed by: Lk ~'

Date: -I 9(2 
Date: k t

E-197



Direct Beta-Gamma Data Sheet 

Survey Type 2 Notes: Project Title Georgia Tech Characteenzation Survey (1) Place total counts directly from meter ACtivity column wil correct for bacxgrouncd Survey Unt (Locatbon), Ground Floor- Outer Wall of Process Equipment Room :2) Information for instrument and background taken directly from the MOA spreadsneet Date I1/14,97

Instrument 
Model L2220 Senrl #. 52823 
Probe, 44-9 Serials: 11150 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Actvity Level) MOA 
Point Counts Minute (dorpvlOO cmr JdorLf00 cmul (dpnO100 cm I

827 80 80 
828 104 104 
829 78 78 
830 338 338 
831 108 108 
832 134 134 
833 78 78 
834 180 180 
835 124 124 
838 200 200 
837 372 372 
838 336 336 
839 420 420 
840 400 400 
841 398 398

-2317 
-1585 
-2439 
5548 
-1483 
-671 

-2378 
732 
-975 
1341 
8584 
5487 
8048 
7438 
7377

918 
963 
910 
1328 
971 

1017 
914 

1095 
1000 
1127 
1373 
1325 
1434 
1409 
1406

Efficiency: 21 87% 
MOA: 1854

1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854

Individual Completing Fo.: 

Revew~ed BY:

Date: 2" 
Date:

E-198



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2IUL one u VI 

Ground Floor- Outer Wall of Process Equipment Room 
10114/97 

L2220 

52823 

"44-9 
11150 

1854 

Direct Beta/Gamma 

5000 (dpmil00 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 
n. = number of measurements within a survey unit 
xi = systematic and random measurements at point (i) 

(i varies from 1 to n.) 

30727 
n= = 15 

Xavg = 2048 
Maximum value in population = 8048 (dpm/lO0 cm2)

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 1 to n,) 

Xavo 21 2048 
n, = 15 

•(Xavg - X=)2 = 241167233 

4150 

E-199

Sx = (2:(Xavg - xi)2 )1r2 
(n. - 1)`2-

Where

Xavg = 1In,. - (xi)

Where

2



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor- Outer Wall of Process Equipment Room 
2

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

IJ.- = Xavg + tl.=,df [s.I(ns) 112]

Where
I•i = 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 = 2048 
tl.=,df = 1.761 -Note: for values of t-,.df not on the table, the nearest greater value is used 

Sx 44150 
ns= 15 

=L: 3935

Individual Completing Form: 

Reviewed by: 6>,. 2D
Date://3Z /// 

Date: /S'//9•

E-200



Removable Alpha Data Sheet

Survey Type: 
Project Title: 

Survey Unit (Location): 
Date:

3 Notes: 
Georgia Tech Characte•rzation Survey (1) Place total counts directly from meter. Activity column -itt correct for background 
CGei Fl•em Roo. WWI of P• EqeR io Room (2) Information for instrument and background taken directly from the MOA soreadshueet 
10(10/97

Instrument 
Model: LB 5100 W Serial0: 13795 
Probe: N/A Serial I: N/A

Efficency' 28.35% 
MOA: 13

Survey Activity MDA 
Point (domrVIO0 )~ (dp~lIOG t9

3 
3 
3 
0 
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 
13

Individual Comoleting Form: 

Reviewed By*.

E-201

827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841

... ýSz 
OW&I /Z'



Removable Beta-Gamma Data Sheet

Survey Tyoe: 
Project Title: 

Survey Unit (Location): 
Date:

4 Notes: 
Georgia Tech Ctharacterzation Survey (1) Place total counts directly fromn meter. Aci,,ty column will correct for oacugrourd 
Ground Floor- Out. W.1 of Prooefa Equprmeae Room (2) Information for instrument and background taken directly from the MDA spreadsneet 
10/10/97

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

Survey Activity MDA 

Point 1dq•m/lOGcmTj (dom/iCO c21

827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841

12 

0 
0 
0 
3 
3 
1 

1 
3 
7 
3 
1

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

lzz•Indiidual Comtple"ng Form: / Date: 29 9 
Date:

E-202

Elf•tcency: 43.45% 
MDA: 17

Revie*edBI



( C

Ground Floor- Reactor Faces in Process Equipment Room Elevation View Not Drawn To Scale

Pipe Chase Area

0

8

0

®0

Survey Location Survey Locations 
Behind Figure

(

0

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 
Ground Floor-Reactor Faces in Process Equipmen

MDA= 2.71/Ts + 329(RjT, + R,/T)'2 

e (a/100) 

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

1 for direct alpha 
2 for direct beta/gamma 
3 for removable alpha 
4 for removable h•_t•n~mn,•

I Room

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

1 (direct alpha) 
L2220 
48409 
43-65 

62385 

100 (dpm/100 cm 2
)

SURVEY TYPE: 2 (direct beta/gamma) 
METER: L2221 
SERIAL #: 68537 
PROBE#: 44-9 
SERIAL #: 66762 

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 
10/15/97 

7:30 
5 

18.00% 
59 

7 12-3

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
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 #: 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:

1 
10 

0.7 
10/16/97 

16:49 
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
) =

Date: 

Date:Reviewed By: -

E-204

152 
10/15/97 

7:30 
152 

31.75% 
15

I 

10 
18.3 

10/16/97 
16:49 

2 
43.45% 

100

]ýý 711-ý

4 for ...emovable beta/ .... a



S-tel, -ce 

Sur~ey 'Jrt 'L~caliots 
Date

tflstrunment 
Model: L2220 
Prooe: 43-65

3eor ýIa 
7

csCIhalraclenzallton Sutev Place total count~s 1trectyfOr, ~rom eterAtry -r Ire or:ct-t 3"Oortd Ftoor.Reacvor Faces in Process Eot,'cenet Roo.e 121 Iflorralton for ýnttlrsreent atnd baCkgrounct takes crecz% fro, týe.%CA szreacs~eet 10,15,97

Senal 0' 48409 
Senal a ý2-385 Efficiency 18 00%r 

MOA: 123

Gross GrossUncertaitey 
Gross Gross(95% Confidence Sotvey T

otal Counts Per Alctmoty Le~ee/ MOA 
Point Counts Minute jdcentlOO cm (dprm/ISO cm

2
] (dpes/IO Oc

8 
2 
0 
2 
0 
0 
2 
0 
0 
0

8 
2 
0 

2 

2 

0 
0

28 
-28 
-47 
-28 
-47 
-47 
-28 
-47 
-47 
-47

67 
49 
41 
49 
41 
41 
49 
41 
41 
41

123 
123 
123 
123 
123 
123 
123 
123 
123 
123

Dlatw 9S

E-205

Oirect Alpha Data Sheet

877 
878 
879 
8803 
881 
882 
883 
884 
885 
888



Calculation Sheet

SURVEY TYPE: 1 input one of the followng 

Survey Unit Ground Floor-Reactor Faces in Process Equipment Room 

Date 10/15197 

Meter L2220 

Serial # 48409 

Probe 43-65 

Serial # 62385 

MDA 123 

Survey Type Direct Alpha 

Guideline Value 100 (dpm/100 cm2)

1 for direct alona 

2 for direct beta/gamma 

3 for removaDle aipha 

4 for removaole betaigamma 

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 ns) 

E (xi) = -338 

n. =10 
Xavg -34 

Maximum value in population = 28 (dpm/lO0 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 
xi = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

Xavg = .34 
n. z; 10 

E (Xavg " xI)2 = 4966 
S, = 23 

E-206

Sx= ((Xavg - Xi)2112 

(n. - 1)1/2

Average Measurement Level

Where

Standard Deviation

Where

Xavg = 1I ns. F(xi)



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor-Reactor Faces in Process Equipment Room 
1

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) IJ,' = Xavg + tl.-,df [s./(ns) 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 = -34 

tl ,df 1.833 
s, =23 

ns =10 

Il = -20

Individual

Reviewed by:

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

_________________ Date: /7 9' 
f___________ Date: I__ L____y

E-207

Xavg = 

tl.adf = 

Sx = 

ns =



Direct Beta-Gamma Data Sheet 

S ~r~ei -,ýe 2 Notes 
-o'ec: -7 te Georgia Tech Charactenzation Survey I i Place total counts directly from refer Ac::v,,y ,- •.,A :crrec: or 7acn;Zund Surney .rit fLocatfon): G3round Floor-Reactor Paces 0n Process Equipment Room 2: information 'or .nstrument and bacKgrouro ZaKen 1tnec!-, 'rom zre f.QA fornaosreet 

Oate 10,15,97

;nslrumert 
Model: L2221 Senal te 68537 
Prooe 44-9 Senal #: 66762

Efficiency 31 75% 
MDA. 1261

Uncertairnty 
Gross Gross (95% Confidence 

Survey Total Counts Per Aclty Level) MIDA 
Point Counts Minute dpfvlOOcm) c dprrolO m

2
ldpmrllOc

877 262 262 
878 272 272 
879 248 248 
880 148 148 
881 216 216 
982 140 140 
883 128 128 
884 130 130 
885 138 138 
886 145 145

2310 
2520 
2016 
-84 

1344 
-252 
-504 
-462 
-294 
-147

837 
847 
823 
713 
789 
703 
689 
691 
701 
709

1261 
1261 
1261 
1261 
1261 
1261 
1261 
1261 
1261 
1261

Indmvidual Comipteting Form: )• ~ 3 /t',T Date: 

Date:Reniewd By: _.- 11"7Z-e

E-208



Calculation Sheet

SURVEY TYPE: 2 input one of the following 

Survey Unit Ground Floor-Reactor Faces in Process Equipment Room 

Date 10115/97 

Meter L2221 

Serial # 68537 

Probe 44-9 

Serial # 66762 

MDA 1261 

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

(i varies from 1 to ns) 

(XI = 6447 
n. = 10 

Xavg = 645 
Maximum value in population = 2520 (dpm/100 cm2)

Xavg = 1/n, e.(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 nj) 

Xavg : 645 
n,= :10 

E(x• -g _)2 = 14046777 
sx = 1249 

E-209

S x  (F(Xax - Xi) 

(ns - 1)1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

Ground Floor-Reactor Faces in Process Equipment Room 
2

This sheet uses the following equation to determine the 95% 

Confidence Level. (NUREG/CR-5849) I.L7 =Xavg + tl-.,df [s./(ns)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 sx

Xavg = 645 
tl-.,df = 1.833 

sx = 1249 

ns = 10 

!= 1369

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

Individual Completing Form: 

Reviewed by: /

Date: 

Date: ///c~i

E-210

I-.1 =, 

Xavg = 

tl -udf = 

Sx = 

ns =



Removable Alpha Data Sheet

Survey Type, 
Project TiUe: 
Suriey Unit (Locaton): 
Date

3 Notes: 
Georgia Tedr Charactenzation Survey 
Ground Fhor-Reactor Faci$s o Process Esuornt Roum 
10/18197

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

(2) Prace total counts directly from meter Activity column ,•it correct for bacx gmunO 
(2) Information for instrument and background taken cirectly from the MDA spreadutseet 

Efficency: 28.35% 
MOA: 13

Survey Ac"ivity MDA 
Point (doordiCO cmlj fdolnhlOOcm.

877 
878 
879 
880 
881 
882 
883 
884 
885 
888

0 
0 
0 
0 
0 
0 
0 
0 
0 
0

13 
13 
13 
13 
13 
13 
13 
13 
13 
13

Indivdual Comnpleting Form: 

Reviweod By-__________________ 

E-211

oat.  

Dale: 1



Removable Beta-Gamma Data Sheet

Survey Type: 

Project T;de: 
Survey Unit (Location): 
Oate:

4 Notes: 
Georgia Tech Chlaractenzation Survey (1) Place total counts directly from meter Activity column wilt Correct for tiactkground Ground Floor-Reator Faces i Process Equionpent Room (2) Information for instrument and background taken directly from te MOA spreadsneet 10/18/97

Instrument 
Model: LB 5100 W Setrail#: 13795 
Probe: N/A Serial 0: N/A

Survey Activity MDA 
Point (OLDyoIO crrO (dpn2lO crnt

0 
1 

7 
0 
5 
3 
10 
1 

5 
0

17 
17 
17 
17 
17 
17 
17 
17 
17 
17

Individual ComPlft Form: 

Reviewed By..

E-212

Effcielncy: 43,45% 
MDA: 17

877 
878 
879 
880 
881 
882 
883 
884 
885 
888

Date:



( (

Elevator Shaft- Bottom

M

(

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 (i.e., Ludlum 2929, etc.)

PROJECT TITLE: 
SURVEY UNIT (Location):

Georgia Tech Characterization Survey 
Elevator Shaft - Bottom

MDA= 2.71/T, + 3.29( .T 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 vanous sheets together: 

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

SURVEY TYPE: 3 (removable alpha) 
METER: LB 5100 W 
SERIAL # 13795 
PROBE#: N/A 
SERIAL #: N/A 
GUIDELINE VALUE: 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 
10/22197 

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) =

1 
10 

18.3 
10/22197 

8:00 
2 

43.45% 
100

MDA (dpm/1 00 cm2) = i 

Date: ,c91136 ol j7 
Date: //

E-214
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Removable Beta-Gamma Data Sheet

Survey "yoe.  
Project Title: 

Survey unit tLocation): 
Date:

4 Notes: 

Georgita Tech Charactenzation Survey 
Elevator Shaft - Bottom 
10i22197

(1) Place total counts direCtly from meter. Activity column will Correct 'or oacegrounv 
(2) Informaton for instrment and background taken directly from the MDA spreadostleet

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

Survey 
Point 

1143 

1144 

1145 
1146 
1147

Activity MDA 
fdprtnllOO=' cnf 2(dýl00 cti'l 

175 17 
0 17 
7 17 
1 17 

12 17

individual Completig Porm: JJ 

Revewed By.

E-216

Effioency: 43.45% 
MOA: 17

Date: 

Date:
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Ground Floor- Hydraulic Sump

k4

(

Three-DimensionalView 
Not Drawn To Scale

O Survey Location
:. Survey Locations 

Behind Figure



MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

Notes: 
Enter all time in minutes 
Enter all dates as m/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 Characteization Survey 
Ground Floor - Hydraulic Sump

MDA = 2.71/T, + 3.29(RbT_ + R,,7,1' 2 

e (a/100)

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

GUIDELINE VALUE:

3 (removable alpha) 
LB 5100W 

13795 
N/A 
N/A 

20 (dpm/100 cm 2
)

SURVEY TYPE: 4 (removable beta/gamma) 
METER: LB 5100 W 
SERIAL f: 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 
10/22/97 

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) =

1 

18.3 
10/22/97 

8:00 
2 

43.45% 
100

MDA (dpm/100 cm 2
) = 

Date: / / ,y 

Date: / ' ?

E-218

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

S.nIey -Yoe 
P.:,ec: !' 
5ur.Oy Un-t LZcaI On, 
Date

_______ %ctes 
Georgia Teco C~aracteriz~alcn Sur~ey 
Ground Floor - Hydrauitc Srn~o 
'022Z97

Irtstrtaent 
Model LB 5100W Serial e- 13795 
Probe. NIA Ser~ai # NiA

t2; :01fornmaton '01 naijrameel anoI ýaCkgrounc :ace, I-,, :-e %C 'A Sronacs-nee

Efic~ency 28 35% 
MOA. '3

Survey Activiy MOA 
RIt (dem1l00ecnn) ldpmi~lO0 cm

0 
7 
0 
6

13 
13 
13 
13

Individual Completing Formt: 

Reviewed By:'1

1139 
1140 
1141 
1142

Date:_~V~$ 
Date:

E-219



Removable Beta-Gamma Data Sheet

Survey Type: 

,olect Title: 
Survey Unit (LocationI: 

Date:

4 

"Georgia Tect Characterization Survey 
Ground Floor - Hydraulic Sump 
10122/97

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

Notes: 

(1) Place total counts directly from meter. Activity column will correct for Dacxground 
(2) Information for instrument and background taken directly from the MDA spreadsheet

Efficiency: 43.45% 
MOA: t7

Survey Activity MDA 
Point (dprt/100anz jq2M/LOSOne2)

0 
16 
21 
173

17 
17 
17 
17

tudiii~lall Comnptettn Forn: 

ReviwAed By.

Dae: 

Oate:

E-220

1139 
1140 
1141 
1142



kf

Miscellaneous Areas

The following is a list of smears in miscellaneous areas:

Location

Ladder in Hold-up duct 
Shutter in Hold-up duct 
Tunnel Wall of Hold-up duct 
Tunnel Wall of Hold-up duct 
Floor of Hold-up Duct 
Floor Cover of Hold-up duct 
Bismuth Shield Area Floor 
Floor of Bismuth Shield Area 
Comer of Bismuth Shield Leak Area 
Sump in Bismuth Shield Leak Area 
Inside GR- 1-AC Filter Bank

Smear 

1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1136 
1137

Location

Inside GR-2-AC Filter Bank 
Inside GR-3-Ac Filter Bank 
Inside SA-1 Hold-up duct 
Inside Reactor Exhaust Duct 
GR-2-AC Coils 
Tritium of GR-3-Ac coils 
GR-3-AC coils 
Inside AC duct over Control Room 
AC Coils over Control Room 
Tritium of GR-3-AC 
Tritium of GR-2-AC

(

Smear 

1109 
1110 
1111 
1112 
1113 
1116 
1119 
1120 
1121 
1122 
1125

,

tM



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 
Miscellaneous Areas

MDA 2.71/'T,+ 3.29(RIT, + RiTs)"
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 betaigamma 
3 for removable alpha 
4 for removable beta/gamma

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/100 cm
2
) = 

Individual Completing Form: 

Reviewed By:

10 

0.7 
10/22197 

15:16 
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
) =

Date: 21/c ?/9 

Date: ///
/

E-222

I 
10 

18.3 
10/22/97 

15:16 
2 

43.45% 

100

I



Removable Alpha Data Shoot

Survey Type 

Project Title: 

Survey Unit (Location) 
Date:

3 Notes: 
Georgia Tech Charactenzation Survey 
Miscellaneous Areas 
10/22/97

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

(1) Place total counts directly From meter Activity column wil correct for Oacgrovuna 
(2) Infomation for istrument and background taken directly from the MDA spreaosrreet 

Efficency: 28.35% 
MOA: 13

Survey Act" MDA 

Po!n! _Lot¶10 aIOtr~ (dprnVIOCcntlj

1109 
1110 
1111 
1112 
1113 
111i 
1119 
1120 
1121 
1122 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1138 
1137

0 
14 
0 
0 
0 
0 
3 
0 
10 
0 
0 
0 
3 
0 
0 
0 
0 
0 
7 
7 
0 
7

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

IndiRiduall Copfebg FoBry:.  

Reviewed By:

Oate: ' 
Date: '*~ A2

E-223



Removable Beta-Gamma Data Sheet

Survey Type 
Project Tite.  

Survey Unit (Location), 
Data:

4 

Georgia Tech= Charactenzatin Survey. Notes 
Miscellaneous Area o S1) Place total counts drecJy from meter Acfov,t column wil correct for oacxground "10e22/97 

(2) Information for Instrument and background taken directly from the MDA spreadseet 10122/97

Instrument 
Model: LB 5100 W Senal#: 13795 Efficiency- 4345s% Probe: N/A Serial #- N/A MDA: 17 

Survey Actvity MDA 

Point -dp nd O n, dLIllOG

1109 30 
1110 152 
1111 30 
1112 46 
1113 23 
1116 69 
1119 67 
1120 173 
1121 191 
1122 99 
1125 1 
1128 0 
1127 1 
1128 0 
1129 5 
1130 3 
1131 12 
1132 5 
1133 16 
1134 7 
1138 1 
1137 3

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

Indiiua Completing Form: 

Revilewed By. Date, /Z @

E-224



( (

First Floor Survey Data Summary

Range of Activity (dpm/100 cm )
flir�t Removable

Survey Location No. of Alpha MDA Beta-Gamma MDA Alpha MDA Beta-Gamma MDA 

Survey Points 

Entrance Door to Containment 12 -44 to 106 116 -2662 to 9907 2234 0 to 23 13 0 to 26 17 

Northwest Wall of Containment 23 -44 to 9 116 -3384 to 7468 2234 0 to 3 13 0 to 7 17 

West Wall of Containment 15 -44 to 44 116 -3353 to 8657 2234 0 to 3 13 0 to 14 17 

Emergency Air Lock 26 -44 to 53 116 -4329 to 16308 2234 0 to 3 13 0 to 33 17 

Southeast Wall of Containment 15 -44 to 35 116 -3414 to 1421978 2234 0 to 24 13 0 to 260 17 

South Wall of Containment 16 -88 to176 289 1341 to 25545 2243 0 to 113 13 0 to 1724 17 

East Wall of Containment 27 -110 to 154 289 -3597 to 610486 2243 0 to 3 13 0 to 636 17 

East Wall of Containment-B 16 -35 to 132 116 -5335 to 27435 *2243 0 to 3 13 0 to 21 17 

North Wall of Containment 12 -88 to 132 289 -4816 to 8352 2243 0 to 3 13 0 to 12 17 

North Wall of Reactor 16 -66 to 352 289 -4024 to 154976 2243 0 to 3 13 0 to 97 17 

Southeast Wall of Reactor 14 -88 to 616 289 -1402 to 32160 2234 0.to 3 13 0 to 21 17 

South Wall of Reactor 13 -44 to 26 116 -3048 to 129858 2243 0 to 7 13 0 to 537 17 

Southwest Wall of Reactor 14 -110 to 66 289 -4877 to -152 2243 0 to 3 13 0 to 14 17 

East Wall of Reactor 4 -110 to 66 289 -4268 to -152 2243 0 13 0 to 5 17 

Biomedical Irradiation Facility 38 -110 to 44 289 -5639 to 7468 2243 0 to 3 13 0 to 10 17 

Biomedical Irradiation Facility, Ceiling 11 -88 to 110 289 -5030 to 21917 2243 0 to 3 13 0 to 26 17 

Stairs from First Floor to Ground Floor 7 -44 to -18 116 -488 to 7926 1854 0 to 3 13 0 to 14 17 

Irradiation Tunnels 10 -47 to -28 123 -1463 to 12986 2234 0 to 3 13 0 to 141 17 

Irradiation Tunnels-B 11 -47 to 28 123 2743 to 10364 2234 0 to 3 13 0 to 63 17 

Plug Storage Area 89 None Taken - None Taken -0 t0 1707 13 0 to 87610 17 

Equipment in Front of Plug Storage Area 42 None Taken - None Taken - 0 to 14 13 0 to 309 17 

Overhead Cranes 14 -44 to -26 116 -5213 to 1738 0 to 3 13 0 to 10 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.

Removablen i r•e.t

OP 
OA
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First Floor- Entrance Door to Containment Elevation View 
Not Drawn To Scale

O Survey Location
." Survey Locations 

Behind Figure

C
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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- Entrance Door to Containment

MDA = 2.71fT_ + 3.29( fLT * R _,)! 2 

e (ail 00)

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

GUIDELINE VALUE:

I (direct alpha) 
L2220 
50061 
43-65 
63291 

100 (dpm/100 cm
2

)

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

GUIDELINE VALUE: 5000 (dpm/100 cm
2
)

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

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 

10/8/97 
7:30 

5 
18.00% 

63

Ts = Sample Time (min) = 
Tb = Background Time (mm) = 
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 M: 13795 
PROBE #: N/A 
SERIAL f: N/A 

GUIDELINE VALUE: 100 (dpm/100 cm
2
)

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

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 
10/8/97 

19:49 
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
) =

1 
10 

18.3 
1018/97 

19:49 
2 

43.45% 
100 

171

Date: /'Z= l /a oZ 

Date. A ~

F-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 

230 
10/8/97 

7:30 
230 

21.87% 
15

A, ý'ý
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Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

First Floor- Entrance Door to Containment 
10/8197 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpmll00 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 = 1/ns. z(xi)

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(x1 =

n. a 12 
Xavg = 0 

Maximum value in population = 106 (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 
x, = systematic and random measurements at point (i) 

(i varies from 1 to n,) 

XavO a 0 
n, a 12 

E(Xav .1)2 = 22853 
8X a 46 

F-5

Where

Standard Deviation

Where

Sx -- g _ ,(Xav - i)2)12 

(n, - 1)1'2

1

I



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Entrance Door to Containment 
1

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

Where
A= = XMvg + t.fdf [s2/(n,)112

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

tl.,dt = 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 = 0 
tl-,df = 1.796 -Note: for values of ti.,d not on the table, the nearest greater value is used Sx = 46 

n. = 12 
4a = 24

Individual Completing Form: 

Reviewed by: _________________ 

_____

Date: /• _3D /, 

Date:

F-6



Direct Beta-Gamma Data Sheet 

Sur'ey TPe. 2 Notes 
P-cject T7.le Georgia Tech Charactenzation Survey l i Place total counts direcily from reter ACtrVoir CO.Li -n &,1ýý ze'eu •Cý,;r-.r¢ Survey Unit i Locationt First Floor. Entrance Door to Containment -2) Information for instttmenl arnd bacKgrouno acer ,rectly 'ror 'e k.CA screaosr-yn
ane 1018,97 - C%

Instrument 
Model L2220 Senal 0" 52823 
Proble 44-9 Senate. 11150

Efficiency 21 87% 
MDA 2234

Uncertainly 
Gross Gross 195% Confidence 

Survey Total Counts Per Activity Levelt MDA 
Point Counts Minute (dprulOc c) tdyrrvut c c

2
) (dpr"VlO0 cm

2
)

21 260 260 
22 189 189 
23 208 208 
24 345 345 
25 341 341 
26 496 496 
27 555 555 
28 144 144 
29 217 217 
30 183 183 
31 177 177 
32 223 223

914 

-1250 
-671 
3506 
3384 

8109 
9907 
-2622 
.396 

-1433 
-1616 

-213

1323 
1223 
1250 
1433 
1428 
1610 
1674 
1155 
1263 
1214 
1205 
1272

2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 

2234

Individual Completing Form: 

Reviewed By: /1L1ta...XLA tt37L4.u!A

Date: r[ýq 
Date:

F-7



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 
Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

First Floor- Entrance Door to Containment 

1018/97 

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 aloha 

4 for removable bela/gamma 

5 for exposure data at 1 cm 

6 for exposure data al 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 
ns = number of measurements within a survey unit 
xj = systematic and random measurements at point (i) 

(i varies from I to n.) 

E(xI)= 17619 
n. =12 

xavg 1468 
Maximum value in population = 9907 (dpm/lO0 cm2)

Xavg = 1/ns. -z(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 

x, = systematic and random measurements at point (i) 
(i varies from 1 to ns) 

x8Vg= 1468 

n, = 12 
- x1)

2 .=176369077 

Sx : 4004

Sx = (Xa )21,2 

(n. - 1 )1/2

F-8

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Entrance Door to Containment 
2

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849) IL. = Xavg + t,,.&t [s./(n,)' 12]

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) 

s, = standard deviation of measurements in a survey unit 

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

Xavg = 1468 
tl-a.df = 1.796 *Note: for.values of th, not on the table, the nearest greater value is used 

Sx = 4004 

n. = 12 

IV= = 3544

Individual Completing F rm: 

Reviewed by:

Date: 

Date:_____

/

F-9
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Removable Beta-Gamma Data Sheet

Surney Type 
Pz;ect T ts 

Survey nitt iLocation) 

Oate.

4 Notes 
Georgia Tech Characterization Survey 

tnrst Poo,. Entrance oor ao Containment 

108•897

S11 Place total counts crectly 'rom ýeer Actcity cO mur 1.c l : ec: t cr zacxrcýýc 

,21 Information for nstrument and a•aCkground *aKer ýItfenly 'rCm :ýe %ICA soreacs-eer

instrument 

Model LB5100W Senal te 13795 
Prole. N/A Sertal t N/A

Suorey Acttvity MOA 

Point dpm1IOOc ') (dom/10 cm')

12 
5 
7 
7 
0 
0 
1 
0 
1 

26 
5 
0

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

individual Completing Form: 

R~eviewed B

F-11

Effic;ency 43 45%,o 
MDA 17

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32

Dat , 
Date:
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Second Floor Catwalk 
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W 

'Scale
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

Notes: 
Enter all time in minutes 
Enter all dates as m/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- Northwest Wall of Containment

MDA = 2.71/i + 3.29(R,/T" + R'/T") 2 

e (a/100)

Survey type (by number) refers to direct or 
removable alpha or beta/gamma surveys. This 
is used 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) 
L2220 
50061 
43-65 
63291 

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) =

5 
10/8/97 

7:30 
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 (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 cm
2) =

1 
10 

0.7 
10/9/97 

19:49 
0.07 

28.35% 
100 

F -131

Individual Completing Form:By:4 ' 

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 

19:49 
2 

43.45% 
100

MDA (dpm/100 cm2
) =17 

Date: 

Date: /

F-13

230 
10/8/97 

7:30 
230 

21.87% 
15



Direct Alpha Data Sheet 

'-1 ect Tite Ceorg'a 'eCh Characterfzatton Survey 
Surey Unit, Locationi Plrst Floort Nonttwes! Nail of Containment 
Date. 10.8,97 

Instrument 
Model: L2220 Sena[ # 50061 
Probe: 43-65 Senal 1" 63291

Notes.

, 1) Place total counts directly from meter Ac:v,ty WCjumfl -I zorrec: 'Or oaClgrounc 
j2t oormaton for instrument and OaCkgrounc aaken clrecty '1ro n:e VIDA s0reacsneet

EOciency 1800% 
UDA 116

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Actvity Level) MOA 
Point Counts Minute (dynViCO •c (domzl00cm') idpn100c 

33 3 3 -18 49 116 
34 5 5 0 55 116 
35 5 5 0 55 116 
36 0 0 -44 39 116 
37 1 1 -35 42 116 
38 3 3 -18 49 116 
39 1 1 -35 42 116 
40 t 1 -35 42 116 
41 4 4 -9 52 tt6 
42 0 0 -44 39 116 
43 0 0 -44 39 t16 
44 2 2 -26 46 116 
45 6 6 9 57 116 
46 0 0 -44 39 116 
47 2 2 -26 46 116 
48 3 3 -18 49 116 
49 6 6 9 57 116 
51 1 1 -35 42 116 
52 0 0 -44 39 116 
53 1 1 .35 42 116 
54 0 0 -44 39 116 
95 0 0 -44 39 116 
96 0 0 -44 39 to6

Individual Completing F 

Reiowmed By::,

F-14



Calculation Sheet

SURVEY TYPE: ' 1 Input one of the follong 
Survey Unit First Floor- Northwest Wall of Containment 

Date 1018/97 

Meter L2220 

Serial # 50061 

Probe 43-65 

Serial # 63291 

MDA 116 

Survey Type Direct Alpha 

Guideline Value 100 (dpm/1O0 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 ns) 

(= -624 
n. = 23 

xav9 = -27 
Maximum value in population = 9 (dpm/lO0 cm2)

Xavg = 1/ns. z(xi)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 
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 n.) 

x,, z -27 
ns = 23 

(x - x.)2 
= 7251 

sx: 18 

F-15

Sx = ((Xavg Xi)2- 2)1/2 

(n. - V2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Northwest Wall of Containment 
1

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849) 1.= = XaY9 + t,..•, [s./(n.) 1"2]

Where
li = 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 1 -27 
tI.a,df'= 1.717 *Note: for values of t¶.a .df not on the table, the nearest greater value is used 

Sx = 18 

n. = 23 

-21

Individual Completing Form: 

Reviewed by: __ _ _ _ _ ., _ _ _ __._

F-16

Date: 

Date: 41



Direct Beta-Gamma Data Sheet 

Suriey 
T

ype 2 
P-clect T,Ile Georgia Tec", Characterization Survey 
Survey Unit 'Location): F~rst Floor. Northwest Wall of Containment 
Date t08;97 

instrument 
Model L2220 Senal t 52823 
Probe 44-9 Senal #: 11150

Notes.
t il Place total counts directly fOom meter Activity Column -ui correct 'or Cacxgrourd 
i2) Information for Instrument anD backgrourd taken direcVy frmm •re '.10A irceacsneet 

Efficiency: 21 87% 
MDA: 2234

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activty Levelf MDA 
Point Counts Minute (dnrJIOO CM) (do• 100.• _M ý (dpomdEcm

33 160 
34 192 
35 220 
36 178 
37 183 
38 223 
39 190 
40 182 
41 134 
42 244 
43 275 
44 160 
45 169 
46 125 
47 174 
48 135 
49 119 
51 190 
52 197 
53 162 
54 191 
95 456 
96 475

160 
192 
220 
178 
183 
223 
190 
182 
134 
244 
275 
160 
169 
125 
174 
135 
119 
190 
197 
162 
191 
456 
475

-2134 
-1158 
-305 

-1585 
-1433 
-213 
-1219 
-1463 

-2926 
427 

1372 
-2134 
-1859 
-3201 
-1707 
-2896 
-3384 
-1219 
-1006 
-2073 
-1189 
6889 
7468

1180 
1227 
1267 
1207 
1214 
1272 
1224 
1213 
1140 
1301 
1343 
1180 
1193 
1126 
1201 
1141 
1116 
1224 
1235 
1183 
1226 
1565 
1586

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

Individual Completng

Date:,/ýOheReviewed

F-17



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 Input one of 

First Floor- Northwest Wall of Containment 
1018197 

L2220 

52823 

44-9 

11150 

2234 

Direct Beta/Gamma 

5000 (dpmI0OO cm2)

the followng 1 for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable Oeta/gamma 

5 for exposure data at 1 czn 

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) 

(i) = -16948 

n. = 23 
Xavg = -737 

Maximum value in population = 7468 (dpm/lO0 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 
xM = 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=n = -737 
n. = 23 

(Xag X)2 = 164809833 
Sx = 2737 

F-18

Sx = ((Xav•g - X')2)1/2 

(n. - 1)1"2

Where

Xavg = 1/ns. -z(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Northwest Wall of Containment 

2

This sheet uses the following equation to determine the 95% 
Confidence Level. (NUREG/CR-5849) .=L = Xavg + t,.,.f [sx/(n.)1 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 

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

Xavg = -737 

tl-.•,d= 1.717 
Sx 2737 

ns =23 

I =243 

Individual Completing Form: 

Reviewed by:

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

Date: /Q-oa ý3 (q•i 

Date: /Z/

F-19



Removable Alpha Data Sheet

5oirey 7,pe 
Project Titte 

Survey Unit Locaton): 
Date:

3 Notes 
Georgia Tech Characterization Surey 
F-rst Floor- Nortlhwest 'Nall of Containment 
i 0,91/97

(1) Place total courts directly from meter ACtivity columniwil CIorrect 'or oackgrounri 
(2) information for -nstrumeni and Oackgrounid taken diectv from tZie .IDA spreaCsneet

Instrument 
Model LB 5100 W Senal it 13795 Efficiency! 28 35% 
Proce: N/A Serial 0, NiA MOA: 13 

Survey Activity MDA 
Point (dpm/100 cm'

2
(dpmtlQO cm1)

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

46 
47 

48 
49 
51 
52 
53 
54 
95 
96

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

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: 

Reviewed By:
Date: on~Q 

DaI

F-20



Removable Beta-Gamma Data Sheet

S.urvey 7voe 
Prelect T,Zle 

Srvey Un't 4 Location; 
Date

4 Noles 
Gecrgia Tecn CharactenZation Survey 
First Floor. Northwest Wall of Containment 
10,g997

instrument 
Model LB 5100W Serial a 13795 
Probe. N/A Serial a NA

Survey Activity 

Port1 (dpm/100c

0 

0 

3 

0 
0 
0 
0 

0 
7 
0 
5 

1 

5

* !,Place total counts direcIly from meter Achvty column vi cor-e, 'r 2aCK9,no•i 
,2) informawon for nsltrument and background taken directly roin rhe MOA spreaesnee: 

Efficiency 43 45% 
MDA 17

MOA 

( 17m/I00c 

17 
17 

17 
17" 
t7 
17 

17 

17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 

17 
17 

17 
17

Individual Completing Form: 

Reviewed By:

Date: 

Date: ;,:-,

F-21

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
51 
52 
53 
54 
95 
96



(

First Floor- West Wall of Containment

(

Elevation View 
Not Drawn To Scale

Q Survey Location
Survey Locations 
"Behind Figure

(

1412,



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- West Wall of Containment

MDA = 2.71/T, + 31 TO + RL/T )' 2 

e (a/100)

SURVEY TYPE: 
METER: 
SERIAL U: 

PROBE *: 
SERIAL #: 

GUIDELINE VALUE:

1 (direct alpha) 
L2220 
50061 
43-65 
63291 

100 (dpm/100 cm2
)

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 cm2) =

5.  

10/8/97 
7:30 

5 
18.00% 

63 

F-1161

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 = 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 

10/9/97 
19:49 

0.07 
28.35% 

100

Reviewed By: I*
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) =

230 
10/8/97 

7:30 
230 

21.87% 
15

MDA (dpm/100 cm
2
) =

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

18.3 
10/9/97 

19:49 
2 

43.45% 
100

MDA (dpm/100 cm
2
) =

Date: .q 7 

Date: / f

F-23

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

- T

• = J= JI



Direct Alpha Data Sheet

Geo,,ia Tect Charactenzation SuNrey 
O,rsl Fioor- Vest Wall of Containment 
19,8;97

Senal t: 50061 
Senate 63291

Notes: 
, ) Place total Counts directly 'nom meier Actiity co•unn -'I Corec! 'or zacGrcurd 
12) Information for instrument ana buckgrouno taken -rrecily from !Ie %10A soteadsneel

Efficiency, 1800% 
MDA. 116

Gross Gross 
Survey Total Counts Per 

Point Counts Minute

50 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
91 
93 
94

4 
2 
4 
5 
5 
0 
2 
4 
2 
2 
7 
3 
t0 
3 
6

4 
2 
4 
S 
5 
0 
2 
4 
2 
2 

7 
3 
10 
3 
6

Uncertainty 
(95% Confidence 

Activity Level) MDA 

IdornhlOSC cm) (dpntvlooc cm' (dottohl0acm

-9 
-26 
.9 
0 
0 

-44 
-26 
-9 
-26 
-26 

.18 

9

52 
46 
52 
55 
55 
39 
46 
52 
46 
46 
60 
49 
67 
49 
57

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116

Individual Completing Form: 

Reviewed By: e

Date: /2/(9/9' 

Date:

F-24

Sur~v, 
7
/Te "cject l tie 

Survey Unit (Locationi 
Date

nstrument 
Model L2220 
Prooe 43-65



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

1 Input one of the following

First Floor- West Wall of Containment 
10/8197 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpml100 cm2)

1 for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable belaigamma 

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 
xj = systematic and random measurements at point (i) 

(i varies from 1 to ns) 

)= -140 
ns= 15 

Xag=v9 .9 
Maximum value in population = 44 (dpm/l00 cm2)

Xaug = 1/ns. z(x,)

Standard Deviation

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 
xayg = 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 = -9 
n. = 15 

z(xm - 4 ) 6567 
S, : 22 

F-25

Sx = ((Xavn - Xi) 

(ns - 1)1/2

Where

Where



Calculation Sheet

Survey Unit: 

Survey Type:
First Floor- West Wall of Containment 
1

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

P= = X.• + tl,.d, [s./(n.)
1
;
2]

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) 

Sx = standard deviation of measurements in a survey unit 
n, = number of measurements within a survey unit used to determine xavg and s, 

Xavg = -9 
tl-=,df 1.761 *Note: for yalues of ti., . not on the table, the nearest greater value is used 

Sx =22 

ns= 15 

1.1= 1

Individual Completing Form: / p 
Reviewed by:

Date:_________ 

Date:__________ 
I

F-26



Direct Beta-Gamma Data Sheet 

•.,ney -,e 2 
P'Oect 'tle Georgia 

T
ech Characterization Survey 

Sui/ey ýnlt LCCation) Frrst foor- West Wall of Conttanment 
Date '0 8,97

Notes

ylstrument 
Modefe L2220 Senal 0: 52823 
Probe 44.9 Senal# 1t1S0 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Act.oity Level) MDA 
Point Counts Minute Idonvl00 ore

2
) (doe }00 'I ] dprdoe1O0 cm')

50 174 174 
55 236 236 
56 149 149 
57 172 172 
58 260 260 
59 NT 
60 214 214 
61 185 189 
62 248 248 
63 355 355 
64 175 175 
65 223 223 
91 514 514 
93 420 420 
94 120 120

-1707 
183 

-2469 
-1768 
914 

-488 
-1372 

549 
3810 
-1677 
-213 
8657 
5792 
-3353

1201 
1290 
1163 
1198 
1323 

1259 
1217 
1306 
1445 
1202 
1272 
1630 
1523 
1118

P I q Place otat counts Cirectly from meter Activity Corumn tI lorrec: 'cý ýack•-r-c 
!2) information for Instrument ano oackground taken cirectir from the %IOA scrnacsr-eer 

Efficiency 21 87% 
MDA 2234 

NT= None Taken

2234 
2234 
2234 
2234 
2234 

2234 
2234 
2234 
2234 
2234 

2234 
2234 
2234 
2234

Date:j/ •jŽL I~2 

Date: 
0

F-27



Calculation Sheet

SURVEY TYPE 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

First Floor- West Wall of Containment 

1018197 

L2220 

52823 

44-9 

11150 

2234 

Direct Beta/Gamma 

5000 (dpmll00 cm2)

Input one of the following I for direct alpha 

2 for direct beta/gamma 

3 for removable alpha 

4 for removable aelaigamma 

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.) 

(x1) = 6858 

n, = 14 

XavQ = 490 

Maximum value in population = 8657 (dpm/l00 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

Sx = standard deviation 

Xag = 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 1 to n.) 

Xavg = 490 
n. = 14 

E (xa*g - X), = 149414428 

sx = 3390 

F-28

SX = (E(Xavfg "XY)2 

(n." 1)112

Where

Xavg = 1Ins, -z(x i)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- West Wall of Containment 
2

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

I= = Xavg * tl-.d [s./(n.)212I

Where

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

t'.,.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 
ns= number of measurements within a survey unit used to determine Xavg and s, 

Xavg = 490 
tl-=a, = 1.771 *Note: for values of ti -d not on the table, the nearest greater value is used Sx= 3390 

ns =14 

9= 2095

Individual Completing Form: 67 

Reviewed by:
Date:/ 2/(-q q q 

Date: //_/__

F-29



Removable Alpha Data Sheet

-,ey oe 
-nzec: rte 

Survey Unit Locationi 
Date

3 Notes 
Georgia Tecs Charactenzafion Survey 
P'i.st Floor- West Wall of Contamnmenl 
10;9 97

P.11 P'ace total counts -irectly from ,eler Acz:vty Coiumr' 1,,I Correc1t cac' ",o 12) Information for instrument and background taken Crec1ly from 'e MIDA soeacs-iee,

instrument 
Model. LB 5100 W Serial W 13795 
Prooe: NIA Serial - NiA

Survey Activity MOA 

Point ldtimutOcrn'l Idpm/100 cm

50 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
91 
93 
94

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

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

Indivdual Completing Form. ,1ý 
Reviewed 81c

/

Date:.  

Jal I

F-30

Efficiency 28 35% 
MDA 13



Removable Beta-Gamma Data Sheet

Srey Type 
P'oject Title 

Suvrey Unit fLocat~on) 
Date.

4 Notes 
Georgia Tecnh Characterzatjon Survey 
First Floor- West Wall of Containment 
;0,9,97

1) Place total counts directly from meter Activity column will correct 'or bacxgrc,,-c 
2: Information for instrument and background taken cirectly from mne .OA soreacs~eet

Instrument 
Model. LB 5100 W Serial : 13795 
Probe NrA Serial N;A

Eficency 43 535% 
MDA. 17

Survey Actvity MDA 
Point LpMr 100_cm) ldpmlO -2)

Date: 

Date: /

Indiidual Completeig Form: 

Reviewed BY:

F-31

50 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
91 
93 
94

12 
5 
5 
0 
0 
7 
12 
0 
14 
0 
0 
0 
0 
0 
14

17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 
17



( (

First Floor- Emergency Air Lock

71 
Wr.

Elevation 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 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- Emergency Air Lock

MDA = 2.71 T 3.29(R+_ 2 + R_ 

e (ail00)

SURVEY TYPE: 1 (direct alpha) 
METER: L2220 
SERIAL : 50061 
PROBE # 43-65 
SERIAL #: 63291 
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 
10/8/97 

7:30 
5 

18.00% 
63

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) = 

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

230 
10/8/97 

7:30 
230 

21.87% 
15

MDA (dpm/100 cm
2
) =

SURVEY TYPE: 
METER: 
SERIAL #: 
PROBE #: 
SERIAL M: 
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 M: 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 cr2) = 

Individual Completing Form:

1 
10 

0.7 
10/8/97 

8:00 
0.07 

28.35% 
100 

F -131 

4,t".-

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

Background counts in Tb = 
Date background was taken = 

Time background was taken = 

Rb = Background rate (cpm) = 

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

MDA (dpm/100 cm
2

) =

Reviewed By:
I I

Date: 

Date: I/6 ?

F-33

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 
1T 

18.3 
10/8/97 

8:00 
2 

43.45% 
100



Direct Alpha Data Sheet 

",r eny ,ov __ Nctes "°o ect -te: .Gecria Tech Charactenzation Suroey 
$urey uni ilocationI 0 rst Floor. Emergency Air LOCk 
Date '0897 

Instrument 
Model L2220 Senaix 50061 
Probe 43-65 Senal # 63291 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MOA 
Point Counts Minute 140r10 c) dprvO0 2  

dpolO•dc 

66 2 2 -26 46 116 67 1 1 -35 42 116 68 2 2 -26 46 116 69 0 0 - 39 116 70 3 3 -18 49 116 71 6 6 9 57 116 72 1 1 -35 42 116 
73 3 3 -18 49 116 74 2 2 -26 46 116 75 1 1 -35 42 116 76 2 2 -26 46 116 77 0 0 -44 39 116 78 0 0 -44 39 116 79 1 1 -35 42 116 

80 0 0 -44 39 116 
81 1 1 -35 42 116 
82 4 4 -9 52 116 
83 1 1 -35 42 116 84 1 1 -35 42 116 
85 2 2 -26 46 116 
86 4 4 -9 52 116 
87 1 1 -35 42 116 
88 2 2 -26 46 116 
89 0 0 -44 39 116 
90 11 11 53 69 116 
92 4 4 -9 52 116

(1) Place totai counts dliectly iron meter Acvmt, :0oiumn *dt ocr-ecI 'or oackgrcrd 
12) information for Instrument aei background taken CreCtly from tre MGA soreadsney 

Efficiency i 00% 

GA. its6

Individual Complting Fern,: 

Reviewed By::

Date:1P 

Date:ft

F-34



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

I 
First Floor. Emergency Air Lock 

10/8/97 

L2220 

50061 

43-65 

63291 

116 

Direct Alpha 

100 (dpm/100 cm2)

Inout one of the following 1 for direct atpna 

2 for direct beta/gamma 

3 for removable aloha 

4 for removable betaigamma 

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) 

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

(i varies from 1 to n.) 

E (x= -657 
n. =26 

Xvg= -25 
Maximum value in population = 53 (dpm/100 cm2)

Xavg = 1Ins. ,z(x.)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

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

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

(i varies from 1 to ns) 

xavg = -25 
n. = 26 

E (xavg . X) 2 = 10717 
s, =21 

F-35

Sx= (-(Xavg - X2)1/2 

(ns - 1)1/2

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 

Survey Type:
First Floor- Emergency Air Lock 
1

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

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

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 = -25 
t1 -,df - 1.708 *Note: for values of ti.. , not on the table, the nearest greater value is used 

sx =21 

ns =26 
9c, =-18

Individual Completing Form: 6•.- " ,, 

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

I.

Date: /cQ •;2/ 9' 

Date: (,az'i I
/

F-36



Direct Beta-Gamma Data Sheet 

5urey -,;e 2 Notes 
-,iect 7 tie Geor•ia Tecn Charactenzation Survey .1) Place total cOurnts drectly from meter Aclivilty COlumn will correct 'orCkgrcoro Surrey Unit [Locatlioni First Fioor- Emergrency Air Lock 12) Information for nsMrument and background taken crrecvy Irom nDe %IDA scre3adseel 
Date 10,&97

:nstrument 
Model: L2220 Senal * 52823 
Prose 44-9 Senal X t 11150 

Uncertainty 
Gross Gross (95% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (dpfnvrO 2

1  
idpio cm

2
) (dom, cm

2
) 

66 148 148 -2500 1162 2234 
67 230 230 0 1281 2234 
68 296 296 2073 1373 2234 
69 100 100 -3963 1085 2234 
70 Ill tIl -3627 1103 2234 
71 114 114 -3536 1108 2234 
72 119 119 -3384 1116 2234 
73 129 129 -3079 1132 2234 
74 146 146 -2561 1159 2234 
75 100 100 -3963 1085 2234 
76 258 258 854 1320 2234 
77 118 118 -3414 1115 2234 
78 192 192 -1158 1227 2234 
79 112 112 -3597 1105 2234 
90 113 113 -3567 1107 2234 
81 132 132 -2987 1137 2234 
82 101 101 -3932 1087 2234 
83 121 121 -3323 1119 2234 
84 138 138 -2804 1146 2234 
85 114 114 -3536 1108 2234 
86 109 109 -3688 1100 2234 
87 146 146 -2561 1159 2234 
88 88 88 -4329 1065 2234 
89 157 157 -2225 1175 2234 
90 698 698 14266 1820 2234 
92 765 765 16308 1885 2234

Efficiency. 21 87% 
MOA. 2234

Individiual Compiing Form: 

Reviewed By:

t

Date: q1 

Date:
/

F-37



Calculation Sheet

SURVEY TYPE: 

Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

2 

First Floor- Emergency Air Lock 

10/8/97 

L2220 

52823 

44-9 

11150 

2234 

Direct Beta/Gamma 

5000 (dpm/100 cm2)

Input one of the following I for direct alph~a 

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) = -34233 
n.= 26 

Xavg -1317 
Maximum value in population = 16308 (dpm/100 cm2)

Xavg = 1/ns 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 n.) 

xavg = -1317 
n. = 26 

E(xm - x,)' = 658532861 
s, = 5132 

F-38

Sx = (Xavg -x,)2 

(n. - 1V)12

Where

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Emergency Air Lock 
2

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

I-= = Xavg + t.l.,df [s./(ns)1/2]

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 = -1317 
tl ,df - 1.708 *Note: for values of t¶.a d not on the table, the nearest greater value is used 

Sx = 5132 

ns = 26 

[La =0 402

Individual Completing Form: k(-

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

Date: lcý,I ,e 

Date: /z l/'- ,

F-39



Removable Alpha Data Sheet

$3',ey Tpe "O e¢c 7 tie 
r'u.ey Unit (Location, 

Oate

3 
Notes 

Georgia Ten Characterization Survey 1 Place loral counts hrreclty frcm meter "crtsy .01r'n -•1r cororect 'or Zacqrc,-ýc E-m g -oor- Ereroerc, Ar ;oc 2) tnforrratlon for rnstromremt and bacKgroune ,aken -rec:y "',me ,OA coreaost'ee' .10'8;97

instrument 
Model LB 5100W Serial e 3795 Efficrency: 28 35% Probe. N;A Serrat: N"A MOA. 13 

Suvey Activity MDA 
Point Ldpm/l00c c ) ldpmjio cmi

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
92

0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13

Indidual Completing Form: 

Reviewed By:.

Date: 

Date:z~

F-40



Removable Beta-Gamma Data Sheet

O.<OV e 
P-ect Txe 
Sr,ey Uro LCIO 
Date

41 Notes 
Georota -ecr Characier-zaton 5,, ey 

KS rs o2r. Er'e'oeroo A~r LOCK 
-0,8.9 7

*nstrurnent 
'Aoce! LB851C0W Serialn 't3795 
P'z~e 14.A Sertai NA

ACI,..ty 
idp.,100 cm') 

0 
33 

5 
5 
7 
3 
5 

5 
3' 

10 

0 
12 

0 
0

1,Place total zcouts IOrc:;ty 1-0' rele '% !-lV --
0
-'r t -1 e 'rZ3Kr 

t2t Irrformrat,on for 'vStron'eo: aroc ZacKgr0
0

.c 44ke cec:! lr_,- e VDA sore ocs-ee,

Ef';cierrcy 43 450% 
M DA i7

MDA 
!dOM1100 cm1

2 

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: 

Reviewed By:
Date:

F-41

survey 
PoirrI 

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
92 
83 
a4 
65 
86 
87 
88 
89 
90 
92



k

First Floor- Southeast Wall of Containment Elevation View 
Not Drawn To Scale

Survey Location Survey iLocations 
"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): 

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

Georgia Tech Characterization Survey 
First Floor- Southeast Wall of Containment

1 (direct alpha) 
L2220 
50061 
43-65 
63291 

100 (dpm/100 cm 2
)

MDA = 2.71/T, + 
3 .29(R/T•+R-/T ) 2 

e (a/100)

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

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

2 (direct beta/gamma) 
L2220 
52823 

44-9 
11150 

5000 (dpm/100 cm 2
)

SURVEY TYPE 
METER: 
SERIAL U: 

PROBE #: 
SERIAL *: 

GUIDELINE VALUE:

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

Background counts in Tb = 
Date background was taken = 
Time background was taken = 

Rb = Background rate (cpm) = 

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

MDA (dpm/100 cm
2
) =

5 
10/8197 

7:30 
5 

18.00% 
63 

7-1161

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 M: 
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 M: 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 
10/8/97 

19:49 
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
) =

Individual Completing Form: 

Reviewed By:

1 
10 

18.3 
10/8/97 

19:49 
2 

43.45% 
100

Date: 

Date.: /~A

F-43

230 
10/8/97 

7:30 
230 

21.87% 
15 

22341

P r



Direct Alpha Data Sheet 

,ec: "tGe Georia Teen Charactenzairon Survey 
•rxe, .Jl• • 3cation) yst Foor- Southeast Wail of Coanarnvrev Date. 7' 8,97 

,nstrUment 
Maodel L2220 Seaial 50061 
P
0

o-e 43-65 Senal C 63291 

Uncertainty 
Gross Gross 095% Confidence 

Survey Total Counts Per Activity Level) MDA 
Point Counts Minute (drnvila 2m1 (dynviSO cm) (dpmlvOS cm

97 1 

98 0 
99 0 
100 6 
101 4 
102 4 
103 5 

104 9 
105 3 
107 4 

108 4 
1445 NT 
1446 NT 
1447 NT 
'448 NT

I 
0 
0 

6 
4 
4 
5 
9 
3 
4 
4

-35 
-44 
-44 
9 
-9 
.9 
0 
35 
-18 
-9 
-9

42 

39 
39 
57 

52 
52 
55 

65 
49 

52 
52

ý I Place total counts Olrec!ly fron eiier Ac:leu con. -l :orvec: vor e•cz-r'rc 
'21 Inforrnation for rstrumeni and Oackground vaken .erecily froe ire '.fDA ,Cic-leee 

Efficiency i800% 

MDA. 116 

NT=Not Taken

116 
116 
116 
116 
116 
116 
116 
116 
116 
116 
116

Individual Comyle:ng Fa 

Reviewed By. ~ e,--

Date: 

Date:

F-44



Calculation Sheet

SURVEY TYPE 
Survey Unit 

Date 

Meter 

Serial # 

Probe 

Serial # 

MDA 

Survey Type 

Guideline Value

"input one of 
First Floor- Southeast Wail of Containment 
1018197 

L2220 

50061 
43-65 

63291 

116 

Direct Alpha 
100 (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

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,) 
(= -133 

n.- 11 
Xev9 =-12 

Maximum value In population = 35 (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,) 

Xavg z -12 
in, = 11 

.(X *,q)2 5=443 
sa. 23 

F-45

Sx = I(Xavg -X)2)2 

(n. - 1) ̀ 2

Average Measurement Level

Where

Xavg = 1I/n. E(xi)

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Southeast Wall of Containment 
1

This sheet uses the following equation to determine the 9 
Confidence Level. (NUREG/CR-5849) l'k = Xavg + tl,,df [sx/(n.) 112]

Where

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

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

Xavg 2 -12 
ti-aldf = 1.812 

sx = 23 
ns = 11 

Individual Completing Fo: 

Reviewed by: I

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

Date: / /2 7 

Date: /r9
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Direct Beta-Gamma Data Sheet 

,pte 2 Notes u'oiect - t:e ~Georcia Tech Charactenzation Survey 
3,roey -it ,cat'on) F rst rvoor- Southeast Wall of Containment 
Date 0.&97 

fnstromrent 
Model L2220 Senal 49 52823 
Probe 44-9 Senalj 1110 

Uncertainty 
Gross Gross (95% Confidence 

Surey Total Counts Per Activity Level) MOA 
Point Counts Minute (ldonnOO cm

2
}) loornilo cm) Idon,100cm'j

97 756 756 
98 1t8 118 
99 197 197 
100 1492 1492 
101 1570 1570 
102 569 569 
103 46878 46878 
104 7501 7501 
105 872 872 
t07 386 386 
108 405 405 
1445 NT 
1446 NT 
1447 NT 
1448 NT

16034 
-3414 
-t006 

38470 
40847 
10334 

1421978 

221643 
19570 
4755 
5335

1876 
1115 

1235 
2479 
2535 
1689 

12968 
5253 

1983 
1483 

1506

; j Place total counts d•reCtly frow meter Actiuty COlumn Nil correct 'or oacqgrcnr (2) Informaton for nstniment and background taken directly from :re IDA soreaOsneet 

Efficiency 21 87% 
MDA. 2234 

NT= Not Taken

2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234 
2234

Individual Completing Formt:

Reviewed By: r

Date: 

Date:

F-47
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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- Southeast Wall of Containment 

1018197 

L2220 

52823 

44-9 

11150 

2234 

Direct Beta/Gamma 

5000 (dpm/lO0 cm2)

the followng 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 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 
n, = number of measurements within a survey unit 

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

r (xI) = 1774546 

In. =11 
x=, =161322 

Maximum value in population = 1421978 (dpm/lO0 cm2)

This sheet uses the following equation to determine the Standard 

Deviation. (NUREG/CR-5849) 

s. = standard deviation 
xM = 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) 

x~vg = 161322 
In. = 11 

E(Xavg - Xq)2 
= 1788832120436 

Sx = 422946

Sx = ((Xavg -" 21 V 

(n. - 1)1/2

F-48

Average Measurement Level

Where

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

Standard Deviation

Where



Calculation Sheet

Survey Unit: 
Survey Type:

First Floor- Southeast Wall of Containment 
2

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

P.a = Xavg + tl-,,df [Sxl(n )112]

Where
li = 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 

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

Xavg 161322 
tl.,,,f= 1.812 'Note: for values of ti., not on the table, the nearest greater value is used 

Sx = 422946 

ns = 1I 
I0= = 392394

Individual Completing For: 

Reviewed by: _ _ _ _

Date: / 

Date: 2 "
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Removable Alpha Data Sheet

3 Notes G e o r gia Te e n C harac~ e n z a ho n S or veo 
s onr- O neas, Mharl fct la e

'•strument 
Yodel LB 5100V "0

'ooe /A 
Seria lla 13795 Seriai *: NA

-ýiaec! T,'re 

SiaVey Unit , Location, 
Date

NT= None Taken

Survey Activity MDA 
Poin (domrlOO cm2

) (dpmulOoocm2
) 

97 0 13 
98 0 13 
99 0 13 
100 0 13 
101 0 13 
102 0 13 
103 0 13 
104 0 13 
105 3 13 
107 0 13 
108 0 13 

1445 3 13 
1446 3 13 
1447 17 13 
1448 24 13

Dale:iR~~9 
Date: / Z er
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I I I Piace total counts directly from meter Activtiy cc'u mn -or acu, !2) Information for 'nstrument and backorcino 'aken z:rectIý "omn e %ICA ,reacs•ree! 

Efficiency 28,35% 
MOA _3


