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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 41 efficiency of the detector which is measured using
the 47 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 27w activity while they were
actually 47 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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£y RSA Laboratories, Inc.
= 21 Pendleton Drive, P.O. Box 61
Hebron, Connecticut 06248
(860) 228-0721 Fax (860) 228-4402

CERTIFICATE

OF CALIBRATION
(COUNT-RATE INSTRUMENT)

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 Inst. s/n 635
Det. Mfr. & Model Eberline HP-210 Det. Type Pancake G-M Det. s/n 720694
Cal. Date 22 September 1997 Due Date 22 September 1998 Cal. Interval 1 year

Eavironmental conditions: Temperature: 71°F Relative Humidity 48% = Atmospheric Pressure 29.68 inches Hg
Pre-calibration Checks:

8 Contamination survey ® Battery check O Slow response check

® Mechanical check 8 Audio check 0 Window operation B Det. volts 900 Vdc

B Meter zero & Reset check Q Platcau check

® Geotropism check O Fast response check 8 Alarm set ® Input sens. 10 mv

® Pulse generator »/n 94926 (cal due 18 March 19978 Oscilloscope »/n 171-04928 8 Voltmeter s/n 57410002 (cal due 12 Nov 197
® HV Readout (2 points) Ref./Inst. v/ V  Ref./Inst. v/ \'

Comments: Replaced 6 "C" cell alkaline batteries, Dead time set to 5.06-07, CC set to 1.00+00. Pulse calibration performed with dead-time
compensatioa disabled.

S/N of source used for precision check #6 Isotope Cs-137 Dedicated Source? OYes WNo

Reading #1 3.12+04 cpm Reading #2 3.53+ 04 cpm Reading #3 3.43+ 04 cpm Mean 3.36+ 04 cpm

hﬂ: 8+ <10% O+10-20% OOut of tolerance _

[ Range Multiplier Reference Calibratioz Point g___ﬁ Instrument Indication
N/A 800,000 cpen B 8.02+05 cpm
N/A 200,000 cpm 2.01+05 cpm
N/A 80,000 cpm 8.01+04 cpm
N/A 20,000 cpm 2.01+04 cpm
N/A 8,000 cpm 8.00+03 cpm
N/A 2,000 cpm 2.00+03 cpm
N/A 800 cpm 8.01+02 cpm
N/A 200 cpen 2.03+02 cpm
N/A 80 cpm 8.02+01 cpm
N/A 20 cpm 2.08+01 cpm

All ranges caiibraud electronically.

Local background (cpm) = 50 .
~ Instrument 4r Imtrman—
Cal. Source Used (isotope and S/N) | Source Activity (dpm) __Reading (cpm) Efficiency (%)
' C-14 /D699 [ 208,620 7.68+03 3.7
o/a Pm-147 #D703 17,421 9.35+02 5.1
wa Te-99 #D702 23,064 2.61+03 11.1
n/a Cs-137 £2886 21,184 4.46+03 21.1
o/a C1-36 #D700 23,598 5.53+03 232
. n/a Se/Y-90 #D711 $4,876 138+04 25.1
] ‘

RSA Laboratories ID¥ 1494. Instrument indicates within +10% of calibration points unless otherwise indicated. Soume-}o—delector entry windo‘w
distance for efficiency determinations is 1 cm unless otherwise specified. RSA Laboratories, Inc. certifies that the above instrument has b?en 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 becn derjved by the ratio-type of calibration techniques.
Cllibmedby:gé Q@ é:.( ﬂ Sfcfnm,rt/ Due 2 & Scpt 17
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2 da % Page 1 of 2

A-2




S’

Reviewed by:

Interpolated Beta Efficiencies
22 Septambes 1007 Edering E9P 6638
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RSA Laboratories ID# 1494.
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NES, Inc. 82A8045 ATTACHMENT A
INSTRUMENT RESPONSE RANGE CHECK

Meter Model #
Meter Serial #

Probe Model #
Probe Serial #

ESP

635

HP-210

720694

location of source on the detector

source reading

(net counts)
135,000

140,000

141,000

142,000

143,000

143,000

144,000

144,000

143,000

142,000

1,417,000

141,700

Date 10/8/97

Source Type Tc-99
Source Serial # 1097/87
Contact

Note: All source readings @ contact

(reading - mean)

-6,700
-1,700
-700
300
1,300
1,300
2,300
2,300
1,300
300

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

Technician

Reviewer

A4

squared

44890000
2890000
490000
90000

1690000
1690000
5290000
5290000
1690000

90000
total 64100000

total divide 9 7122222

146931

136469

sqrt. 2669

cpm beta-gamma
cpm beta-gamma

Patricia Lopez

Darold Thomas




CERTIFICATE
OF CALIBRATION
(COUNT-RATE INSTRUMENT)

Customer and Contact: NES, Inc., Attn: Daryl Thomas (203) 796-5284
Customer Address: 44 Shelter Rock Road, Danbury, CT 06810-7095

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

@ RSA Laboratories, Inc.

Inst. Mfr. & Model Ludlum Model 2220 Inst. Type Scaler/Ratemeter Inst. s/n 48409
Det. Mfr. & Model Ludlum 44-65 Det. Type Alpha Scintillator Det. s/n 062385
Cal. Date 26 September 1997 Due Date 26 September 1998 Cal. Interval 1 year

Eavironmental conditions: Temperature: 71°F  Relative Humidity 43%  Atmospheric Pressure 29.17 inches Hg
Pre-calibration Checks:

¥ Contamination survey & Battery check W Slow response check

® Mechanical check W Audio check % Window operation N Det. volts 900 Vde

8 Meter zero 8 Reset check B Plateau check '

® Geotropism check " @ Fast response check o Alarm set @ Input sens. 10 mV

® Pulse generator s/n 94926 (cal due 25 March 1998)a Oscilloscope s/n 171-04928 ] Vollmetexj 8/a 57410002 (cal due 06 June 1998)

B HV Readout (2 points) Ref./Ins. S00V/ 500V Ref./Inst. 1500V/ 1500V
Comments: Replaced 4 "D" cell alkaline batteries, Replaced broken bottom plexi window in 44-65 probe #062385
Background a =~ 3 cpm

S/N of source used for precision check £0210 Isotope ;I'h-230 Dedicated Source? OYes mNo
Reading #1 7,000 Reading #2 7,000 Reading #3 7,000 Mean 7,000
Precision: W+ <10% 0+10-20% DOut of tolerance
I Ve R el
Range Reference Calibration Point Indication Indication
x 1000 400,000 cpm 400,000 cpm 400,000 cpm
x 1000 100,000 cpm 100,000 cpm 100,000 cpm
x 100 40,000 cpm 40,000 cpm 40,000 cpm
x 100 10,000 cpm 10,000 cpm 10,000 cpm
x10 4,000 cpm 4,000 cpm 4,000 cpm
x 10 1,000 cin . 1,000 cpm 1,000 cpm
x1 400 cpm 400 cpm 400 cpm
x1 100 cpm 100 cpm 100 cpm
| 1 min, count __J 400,000 cpm 399,986 cpm 399,986 cpm
All ranges calibrated electronically. X
l Instrament Instrument
{___ Range Multiplier Cal. Source Used (isotope and S/N) Source Activity (dpm) Reading (cpm) Efficiency (%)
I x 10 Th-230 #91TH2200210 38,900 7,000 18%

i

_____ |

RSA Laboratories ID# 1492. Instrument indicates within 110% of calibration points unless otherwise indicated. Source-to-detector entry window
distance for efficiency determinations is 1 cm unless otherwise specificd. 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 of calibration techniques. ’
Calibrated by: @a«l K. b Pt £ Sfc"nnc‘n 7 Dm_7=6_5£d"_i
Reviewed by: ) //W 22M0T7> A >TSS pedl SEET 22
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NES, Inc.

82A8045 ATTACHMENT A

INSTRUMENT RESPONSE RANGE CHECK

Meter Model #  Ludium 2220 Date 10/14/97
Meter Serial # 48409
Probe Model # Source Type Pu 239
Probe Serial # 62385 Source Serial # 9798
location of source on the detector Contact
Note: All source readings @ contact
source reading (reading - mean) squared
{net counts)
66,181 193 37326.24
65,880 -108 11620.84
65,991 3 10.24
65,946 -42 1747.24
65,908 -82 6691.24
65,469 -519 269153.44
66,192 204 41697.64
65,938 -50 2480.04
66,052 64 4121.64
66,323 335 112359.04
659,878 total 487207.6
65,988 total divide 9 54134
sqrt. 233
upper range = mean +(1.96)(sqrt) = 66444 cpm
lower range = mean - (1.96)(sqrt) = 65532 cpm
Technician Peter Manion
Reviewer Patricia Lopez




\ RSA Laboratories, Inc.
CERTIFICATE - | = 21 Pendleton Drive, P.Q. Box 61

OF CALIBRATION Hebron, Connecticut 06248
(COUNT-RATE INSTRUMENT) (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 Inst. s/n 50061

Det. Mfr. & Model Ludlum 43-65 Det. Type Alpha Scintillator Det. s/n 063291

Cal. Date 19 September 1997 Due Date 19 September 1998 Cal. Interval 1 year
Environmenial conditions: Temperature: 70°F  Relative Humidity 48%  Atmospheric Pressure 29.68 inches Hg

Pre-calibration Checks:

@ Contamination survey ® Battery check 8 Slow response check

& Mechanical check 8 Audio check & Window operation 8 Det. volts 950 Vdc

® Meter zero & Reset check @ Plateay check

B Geotropism check & Fast response check O Alarm set & Input sens. 10 mv

@ Pulse generator 8/ 94926 (cal due 25 March 1998)0 Oscilloscope s/n 171-04928 @ Voltmeter s/n 57410002 (cal due 06 June 1998)

8 HV Readout (2 points) Ref./Inst. S00V/ 450V  Ref./Inst. 1500V/ 1S00V
Comments: Local background o = 1cpm

S/N of source used for precision check #0210 Isotope Th-230 Dedicated Source? OYes &No
Reading #1 7,000 Reading #2 7,000 Reading #3 7,000 Mean 7,000
Precision: @+ <10% 0+10-20% 0OOut of l_c:lermce
“‘As Found” Instrument L ““As left’” Instrument
Range Refereace Calibration Point Indication Indication
x 1000 400,000 cpm 400,000 cpm T 400,000 cpm
x 1000 100,000 cpm 100,000 cpm 100,000 cpm
x 100 40,000 cpm 40,000 cpm 40,000 cpm
x 100 10,000 cpm 10,000 cpm 10,000 cpm
x 10 4,000 cpn 4,000 cpm 4,000 cpm
x 10 1,000 cpm 1,000 cpmm 1.000 cpm
x1 400 cpm 400 cpm 400 cpm
x1 100 cpm 100 cpm 100 cpm
1 min, count 400,000 cpm 399,911 cpm 399,911 cpm

All ranges calibrated electronically.

Instrument Instrument
Cal. Source Used (isotope and S/N) Source Activity (dpm) Reading (cpm) Efficiency (%) 7{
x 10 Th-230 #91TH2200210 38,900 7,000 18% | P@
o
1’2,\177
_“J—__

RSA Laboratories ID¥ 1491. Instrument indicates within +10% of calibration points unless otherwise indicated. Source-to-detector entry window
distance for efficiency determinations is 1 cm unless ctherwise specified. RSA Laboratories, Inc. certifies that the sbove 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-type of calibration techniques.

=2 o Pt R Steinmyr v 11 Scpr 177
Reviewed by: [7( /// DAU/D 4. JG& Date /? <Fr 9IS
/ V ///V// Page 1l ofl

Calibrated by:
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NES, Inc. 8248034 ATTACHMENT B
INSTRUMENT RESPONSE RANGE CHECK

Meter Model # 2220 Date [o]7/97
Meter Serial # S006 | Technician o
_ Reviewer /g Z
Probe Model # y3-Ls
Probe Serial # 0¢32191
l Source Type £ 239
Instrument Background CPM * Source Serial # G798

Location of Source on Probe - oAl 7] ’ﬂ/vf()-c

Count # Source CPM (x - x)?
1 (8629 124L 09
2 Toysi —owan
3 (8494 Hsd
4 621710 320156
5 68213 1369
6 b ¥431 4ors
7 pibw S5 5oy
8 igoal G009 _
9 LBSHE 3S6y
10 _Ggv74 —sov¥oy
X _L3276  sigmaRange _ Sy _

Upper Range = 67030

Lower Range = __bas2y

(x - x)2

ORange = 1.96
n -1

Upper Range = % + o Range
Lower Range = % - 0 Range

A-8



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

CERTIFICATE
OF CALIBRATION
(COUNT-RATE INSTRUMENT)

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 [nst. s/n 50062

Det. Mfr. & Model Eberline AC-3 Det. Type Alpha Scintillator Det. s/n 408951

Cal. Date 19 September 1997 Due Date 19 September 1998 Cal. Interval 1 year
Eavironmental conditions: Temperature: 70°F Relative Humidity 48% Atmospheric Pressure 29.68 inches Hg

Pre-calibration Checks:

® Contamination survey @ Battery check 8 Slow response check

& Mechanical check 8 Audio check B Window operation B Det. volts 1060 Vdc

B Meter zero M Reset check 8 Plateau check

B Geotropism check B Fast response check Q Alarm set 8 Input sens. 12 mV

8 Pulse generator o/n 94926 (cal due 25 March 1998)0 Oscilloscope o/n 17104928 8 Voluneter /n 57410002 (cal due 06 June 1998)

8@ HV Readout (2 points) Ref./Inst. S00V/ S00V  Ref./Inst. 1500V/ 1500V
Comments: Replaced 4 "D* cell alkaline batteries, Local background a = 2 cpm. Repaired broken high voltage wire connectioa.

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: @+ <10% 0+10-20% Doa_gf tolerance
1 I. ““As Found" Instrument “As left’” Instrument
Range Reference Calibration Point Indication Indication
x 1000 400,000 cpm [ 400,000 cpm 400,000 cpm
x 1000 100,000 cpm 100,000 cpea 100,000 cpm
x 100 40,000 cpoe 40,000 cpe ’ 40,000 cpm
x 100 10,000 cpn 10,000 cpm 10,000 cpm
x 10 4,000 cpm 4,000 cpm 4,000 cpm
x10 1,000 cpm 1,000 cpm 1,000 cpm
x1 . 400 cpm 400 cpm 400 cpm
x1 . 100 cpm 100 cpm 100 cpm
1 min: count 400.000_qn 399,054 cpm 399,054 cpm
All ranges calibrated electronicslly.
Range Multiplier Cal. _§oun:o Used (‘uotog_e and S/N) So_n_m Activity (dpm) L Reading (cpm) Efficiency (%)
x 10 " Th-230 #91TH2200210 T 33,900 3,000 7.7% 14

w -

RSA Laboratories ID# 1490. Instrument indicates within +10% of calibration points unless otherwise indicated. Source-to-detector entry wmdo.w
distance for efficiency determinations is | cm unless otherwise specified. RSA Laboratories, Inc. certifles that the sbove 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,

of have been derived by the ratio-type of calibration techniques.

Calibrated by: @9& f. Pa-d . Stera Ay / pue (1 Sepr 77

Reviewed by: bwe 9 S777 9D
Pagelof1



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

Meter Model # Ludlum 2220 Date 9/23/97

Meter Serial # 50062

Probe Model # Source Type Pu 239

Probe Serial # 408951 Source Serial # 9798
location of source on the detector Contact

Note: All source readings @ contact

source reading {reading - mean) squared
(net counts)
1 27,246 545 296698.09
2 26,612 -89 7974.49
3 26,402 -299 89580.49
4 26,596 -105 11088.09
5 26,540 -161 26017.69
6 26,838 137 18686.89
7 26,668 -33 1108.89
8 26,682 -19 372.49
9 26,657 -44 1962.49
10 26,772 71 4998.49
total 267,013 total 458488.1
mean 26,701 total divide 9 50943
‘ sqrt. 226
upper range = mean +(1.96)(sqrt) = 27144 cpm
lower range = mean - (1.96)(sqrt) = 26259 cpm
Technician Patricia Lopez
Reviewer Pat Horkman

A-10



@ RSA Laboratories, Inc.

21 Pendleton Drive, P.Q. Box 61
Hebron, Connecticut 06248
(860) 228-0721 Fax (860) 228-4402

CERTIFICATE

OF CALIBRATION
(COUNT-RATE INSTRUMENT)

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 Inst. s/n 52823
Det. Mfr. & Model Ludlum 44-9 . Det. Type G-M Pancake Det. s/n 011150
Cal. Date 16 September 1997 Due Date 16 September 1998 Cal. Interval 1 year

Environmental conditions: Temperature: 70°F  Relative Humidity 49% Atmospheric Pressure 39.68 inches Hg
Pre<calibration Checks:

8 Contamination survey 8 Battery check 8 Slow response check

8 Mechanical check 8 Audio check O Window operation 8 Det. volts 900 Vdc

B Meter zero N Reset check Q Platesu check

8 Geotropism check @ Fast response check O Alarm set 8 Input sens. 10 mV

8 Pulse generator 8/n 94926 (cal due 25 March 1998)0 Oxcilloscope s/n 171-04928 8 Voltmeter #/n 57410002 (cal due 06 June 1998)

@ HV Readout (2 points) Ref./Inst. S00V/ 480V Ref./Inst. 1500V/ 1S00V
Comments: Replaced G-M tube in 44-9 #011150

S/N of source used for precision check #6 Isotope Cs-137 Dedicated Source? OYes @No
Reading #1 60,000 Reading #2 60,000 Reading #3 60,000 Mean 60,000
Precision: B+ <10% 0+10-20% 0OOut of tolerance
‘“As Found” Ilastrument ‘‘As left”” Instrument
Range Reference Calibration Point Indication Indication
x 1000 400,000 cpm 400,000 cpm 400,000 cpm
x 1000 100,000 cpm 100,000 cpm 100,000 cpm
x 100 40,000 cpm 40,000 cpm 40,000 cpm
x 100 10,000 cpm 10,000 cpm 10,000 cpm
x 10 4,000 cpm 4,000 cpm 4,000 cpm
x 10 1,000 cpm 1,000 cpm 1,000 cpm
x1 400 cpm 400 cpm y 400 cpm
x1 100 cpm 100 cpm - 100 cpm
1 win, count 400,000 cpm _ 400,105 cpm 400,105 cpm
All ranges calibrated electronically. v “_-.‘ q;f? .
Local background (cpm) = Vs

Instrumeat T Instrument
Range Multiplier I Cal. Source Used (isotope and S/N) Source Activity (dpm) | Reading (cpm) Efficiency (%)
1 min. count C-14 #D699 208,620 16,179 7.73
1 min, count Pm-147 #D703 17,421 2258 12.66
1 mio. count Te-99 #D702 23,064 6041 25.98
1 min. count Cs-137 #2886 21,184 9313 43.73
1 min. count Cl1-36 D700 23,598 10,424 43.96
1 min. count Se/Y-90 #D711 54,876 24,384 4434
1 min. count Th-230 #91TH4700001 32,999 4906 14,88

RSA Laboratories ID# 1489. Instrument indicates within +10% of calibration points unless otherwise indicated. Source-to-detector entry windo'w
distance for efficiency determinations is 1 cm unless otherwise specified. RSA Laboratories, Inc. certifies that the above instrument has been calibrated
with standards traceable 10 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-type of calibration techniques.
Calibrated by: Q% ?ﬁ“\( /z . S4°"‘ My '/ Date l ( .Scp + 77

Reviewed by: /L”ﬂ/ﬂ TTOALV D L. ..BLYDD Date (b 52?79)
g UV ///// Page 1 of 2
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Interpolated Beta Efficiencies
16 September 1987 Ludhum Model 2220 #52623
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NES, Inc. 82A8045 ATTACHMENT A
INSTRUMENT RESPONSE RANGE CHECK

Meter Model # Ludlum 2220 Date 10/7/97
Meter Serial # 52823
Probe Model # 44-9 Source Type Tc-99
Probe Serial # 11150 - Source Serial # 1097/87
location of source on the detector Contact
Note: All source readings @ contact
source reading ' (reading - mean) squared
{net counts)
1 152,648 1,808 3641227.24
2 151,617 879 772092.64
3 151,921 1,183 1399962.24
4 151,178 440 193776.04
5 161,178 440 193776.04
6 150,275 -483 214183.84
7 150,317 -421 177072.64
8 149,979 -759 575777.44
9 149,528 -1,210 1463616.04
10 148,739 -1,899 3995201.44
total 1,507,378 total 12627585.6
mean 150,738 total divide 9 1403065
sqrt. 1185
upper range = mean +(1.96)(sqrt) = 153059 cpm
lower range = mean - (1.96)(sqrt) = 148416 cpm
Technician Patricia Lopez
Reviewer Pat Horkman
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SCW_ BT - SCLUM TLUOKR +10-15-97 10:084Y : NES INC-

Derigner and Manuiachue 4048349323:2 2/ 4

v y LUDLUM MEASUREMENTS, INC.
A Sciontific ond Indusifiol POST OFFICE 30X 810 Pi. 915.235-5494
U et CERTIFICATE OF CALIBRATION 501 OAX STREET FAX NO. 915-236-4672
SWEETWATER, TEXAS 79554, U.S.A.
CUSTOMER ___NES. 'NC. » ORDER NO. 225872
atg. Model 2221 SeralNo. _ 42527
Mig. Model _ 449 SeiiciNo. __AROGG 742
-~ Col Date _Q4/1/97 Cal Due Date 10/21 /97 Co. nterval ___ 6 Monins  Metadace 202-159
Sheck mark appiles to appleatle Instr. and/or detector IAW mig. spec. o I4 °F RH.___ 38 X At £948 mm Mg
O Newinstrumen!  Irshument Received (Ifimin loler. +-108  [J1020% [JOutofTo.  [J Requidng Repalr
d Mechonical ck. M Meter Zeroed O sockground Subtract &’ Ut Sens. Linearty
& F/SResp. ek Bd Resetcc. B8 window Operation &4 Georopism
5 Audio ck. 0O Alom setfing ck. R4 dat.ck. Min.voll) __ 44 VDC
D'Cdudod n occordance with LMI SOP 14.8 rev 12/05/89, [ Caliorated in accordance with LMI SOP 14.9 18v 12/19/89.
Trweshold
ratrument Vol Set 900 V reoul Sems. 50 MV NDet. Oper. 200 Vv qt 0 mV ODiaRatio___ 100 = 10 mv
bl HY ReodoUt 2paints)  Ref./inst, She / S00 V Ret.jinst, /322 / 2000 v
COMMENTS:
. 1 Fromuses * 241010
Conversion factor ¢pm to dpm for U-238: 3.15
CU-23 Yn0uIIL04395)
0.1%
Garmera Calbralion: G4 Qemcions positonex! Jerpendiculr & source exapt kr M 44-9 i which e fromt of probe feoes source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT *AS FOUND READING" METER READING*®
X 1000 400 K cpm “hxrs Yog
X 100Q 100 K cpm P4 —l
X100 40K cpm Ko yi0o 0
~ X 100 10K cpm /o /o
_X10 4Kcpm. [ 70
X10 1Kcpm ) 200 piVo)
X1 400 cpm W 9»
X1 100 cpm 700 20
*Uncertainty within £ 10%  C.5. within £ 20% —_ AlL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEVED METER READING® CAL. POINT RECEIVED METER READING®
Digi'al Lo
Reodou _400Kcom  _4mite __ euis, |seSe _S0Keom  __gzsk . yagk
—-40Kcom — Y022 — 2] — N EKcpm Sox K<Y.
—4Kcpm — s — s —2Kcom JA L&
400 epm o/ Y| ___500¢cpm S2L Sa5
—dd cpm_ — Yo — 2h

P —— e ——
Ludhum Maaarermpnts, InC, oarfifies thot ihe cBove insirvment has been coflbrated by stanoards rocsabie 10 the Notonal Intivie of Sionderas ond Technology, or fo e eatisraiion fociities of
other irfernationa! Stanaesds OrponEotion memben, 6 Rave besn durtved Fom oocep'« VORes of natural physical consiants o have been derived by Me ratto tvee of calitrotion feciiauer.

1ns comrTion sysiem conterms 10 e reqviremen s of ML-STD-45642A and ANS! N323-1978. Siale of Texas Calibration Licerse No. LO-1943
Reletonce Insruyments and/or Sources:
Ci197 Gommas/n (1162 &dc112 (O mses Osios O nooe O ree Ttz CJ Neutron Ame241 Be $/NT.304
[J Apha $/N O 3eta$/N ] Other
4 m s00S/N 121034 O Csclioszope S/IN__ .. [ Mutimeter $/N 41730074
Calbrated By: _M Date A epi=27
s .
Reviewed By fim ,,'- A(:u,g.- . Date y ‘__23' 97

FORM CI2A 021197
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e o ¢ — T10-13-97 10:10AM ¢ \ES INC- 48349325
e LUDLUM MtA.SUREMENTS iNC.
l | I l ot PCST SFFICEBCXBIO P, 915.235.5494
Sciertc ond Indusirial 801 OAK SIREEY FAX NQ. 9'523854672
instruments SWEETWATER, TEXAS 79556. US.A.
CONVERSION CHART

5
2
(W)

Customer_NES, INC. Date 04/21/67

Orcler #,

225872

Model____222)  SwiulNo_ 4§52

Cs-137 194.6 mCi

Snurce

"As Found" Readir.gs (CPM):

High Voltage

Input Sensitivity

Detector Mode! 44-2 Setlal No._ 2R Dol 74 3

900 v
0 mv

Afer Adjustment Readings (CPM):

Reference Point Analog Range/Scole Angiog Range/Scale
150 mR/ht 226 X/5 230 X/K
50 mR/hv /AD " | &0 0
15 MR/ Y40 X/a5 449 X102
S mR/he /&Q e l‘o vy
1.0 mR/hr @ G 306 0
"As Found" Readings: After Adjustment Reackings:
Reference Point Digital Count Time Digltal Count Time
150 mR/M 22922 A miin 22933 S min
30 mR/br L1344 - LIS Ly !
1S mR/h Y402 9453
S mRfty /523 " }S).:) “©
1.5 mR/hr y39 ' 477 o
1.0 mR/hr gﬁq " 231 "
Sgnature: m Date Y-21-92

FORM C17.18 Q2131197

A-15
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2929 beta-gamma

INSTRUMENT RESPONSE CHECK RANGE

model#
serial#

probe type
serial#

source reading

1 78633
2 78223
3 _ 78178
4 77765
5 77919
6
7
8
9

l

78184

77417

77979

77768

10 77799
total 779865
mean 77986.5

L2221 date
68537
44-9 source type

68917 serial#

reading - mean

646.5
236.5
191.5
-221.5
-67.5
197.5
-589.5
-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

10/7/97

Tc-99
1096/87

squared

417962.25
56932.25
36672.25
49062.25

4556.25
39008.25
324330.25
58.25
47742.25
35156.25
1010476.5
112275.17

335.07

78643
77330

reviewer

Page 1
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A subsidiary of

Eber line Thermo Instrument

Systems Inc.

CERTIFICATION OF CALIBRATION
Teletector 61120

Instrument
I3

Serial No.

Ls-137 S/N 123
Type of Source

Cs-137 S/N 123

Cs-137 S/N 120

Range ' Calibration Point Reading

1Q R/hr 9.5 to 10.5 R/hr /€ R/hr
150 R/hr 142.5 to 157.5 R/hr _ /420. 4 R/hr
200 R/hr 190.0 to 210.5 R/hr _ 20/. & R/hr
250 R/hr 225.0 to 275.0 R/hr 473K R/hr
750 R/hr 712.5 to 787.5 R/hr _233.8  pshe =

1000-R/he— —900.0 t0 999.9 R/hr - 9997 pipe
+-mR/he— +9—to11-mRthr ,O

:

I
5

Calibration sourcas used have calibration traceable ta.the National Institute Of Standards And quhnology.

Date ?'x ’79 Signature / . - E' )

;httMMLLMMLLLthhﬁbhbhbhhhhhbbhbbhhﬂh?&ﬁ%%%%%%%%%%%&%%@'JJJJJJJJJJJﬂuJu

.FﬂﬁﬁﬂﬁﬂfﬁﬁﬂrrrVﬁPFfrfrfrrrfﬂa(rrrrﬁﬂrrrﬁfrﬂrrrrrrrﬂrﬂrrrﬂr'%%%%%%%%w%11”

\

..........................................................................

E?Pﬂrﬂrrrrrrrﬂrrrrrrrrrrrrrrrrrﬂﬁorrrrrrﬁrcrrrrrrrrrﬂuwwu
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A subsidiary of

Eber line Thermo Instrument

Systems Inc.

CERTIFICATION OF CALIBRATION
Teletector 61120

Instrument

Serial No, 3 72 G (’
Cs-137 S/N 124

Type of Source frealZ C /M tar
Co™T1T37— 3711237

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

Range Calibration Point Reading k '
n

' Eliw
—+006-mRhP——— —900-t0-999.9 or-Blinking 292.9 ~ mR/hr
-WR—Range 10 R/hr for 36 seconds 100 + 10 mR/hr 207 " oR/hr

é’}’-@c&:{j(x_* “P\FOCOS‘H;C{ #10"19(?" 33:)

~

Calibration sources used have calibration traceable ta.the National institute Of Standards And Tachnology.
T &)
Date ?')} -22 Signature /,_’1 At ,/7/7/% &9 /.

A IR

I
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Scltec Corporanon warrants its XRF Spectrum Analyzers and
accessories . to” be " free- from: defects. in ‘manufacturing - and
matenals for\a ‘period of one: year from date of dellvery Repair
sewrces ‘are’ warranted to be. free from defects in labor and
fmatenals for. ninety days after return to customer. Instances of
mlsuse, thcft abuse or accident are not covered |
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Thermo Analytical Inc.

TMA/Eberline

. — - ————

S5 Jatterson Sireet Nc
Pocl O”l"l Box 3874

Aloucquuo NA 87180 1874

(305} 7459531

CUSTOMFR: McOellan AFB
Bldg. #6028
Sacramento, CA 95652 Xulivy Tonirel & Tagpaction

ADDRESS :

F.O. NUMBER:  N15599
TMA/EBERLINE S.0. NUMBER:  5-02018
CATE SHIPPED: 3/; /qd

LERTIFICATE OF COMPL.IANCE

The radisactive sources or services omnr;niug this order have beea subjected
to ald  nave pasdeld sil  enauniuuiions, Lisgections, vesiz anl  ontlSmars
the TMA/Eberline quality assurance p.ocadures, aad. as arplicablns, are in
compliarca  wvilh specifications impoa-d by the above referenced contract/

purchase order number.

qmm ¥

Calibration has been accomplished in sccordance with TMA/Eberline calibration
procedures.  Sources for calibration and/or dose rates have calibration
traceable to National Bureay Standard:.

The undersigned as the authorized reprosentative of TMA/Eberline warrants the
informacion contained within this docum:ni to be a true statemen: of ‘act,

Quality Assurance !
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TV e ey L R A - O § g/ I MES INC- 4048948325:211 /12

TMA/Eberiine Albuguergue L.bontory
7021 Pan American Hwy. NE
Albuquerque NM 87109

(505) 345-3461 o £AX (808, 761.5418

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard
S.0.4 _5-01994

P.O.# _N15599

Doscrioﬂod ol Standard:

fAs3el Ne. $94~1gp Serial No. ____9796 'sotope _Plutondum-239 =
Electroplatsd on polished Ni disc, 0.79 mm thick.
Total diamater of 3.18 cm and an active diameter of 2.54 —em.

Radioactive material permanently fixed to the disc by heattreatment, without any covering overthe active surfacs

Measuroment Method:

The2 r zipha em:ssion rate was measursd using aninternalgas fiow proportional chamoer. Absalute counting of
aiphia particios emittad in the hemisphere above the active surface was vzrified by counting sbove, balow and at tha
operating voitags, The calibration is traceabie to NBS byreferenceto an NBS calibrated aipha source. intarecmnar-
130ns lesungs between EAC-NBS snow an agreement within 0.2%.

Measusemeni Result:

The total numbar of alpha particles emitted from the surface of the disc per minute (cpm) on the calibration date was

1,630 + 163
The totai cisintegration rate (dpm) " '

3,250 * 325 ( 0.00147 Ciy
The uncertainty of the measurement is 10 % which is the sum of random counling error at the

§8% canfidence level and the estimated upper limit of systematic error in this measuremaent

Caliprated by: _Cloria Mad _ Reviewed by _Arthur Shanks

{orint) tprint)
(signature) (signature)
Calipration Date: February 6, 1990 Dats: Bebruary 6, 1990

NSty 118 recommenged tha: s source oe recertitied on ar annual bayrs,
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Thermo Analytical Inc.

TMA/Eberiine Albuquerque Laboratory

7021 Pan American Hwy NE

Albuquerque. NM 87109

CERTIFICATE OF CALIBRATION

Electropiated Beta Standard
S.0.# _S5-01994

P.O.# N15599

Description of Standard:

Medel Ne. DNS-18sp Serial No. 1097/87 isotope _Technetium-99  __
Ziectiroplakd on conshed Ni s, 0.79 — M thich.
Totai diamazer of 3.18 cm and an active diameter of _ 2.54 om.

Racrcactve Tatenal permarently fixed to the disc Oy heat treatment without any covering over the actve suace.

Measurement Mathod:

Tnhel x cetem:ssionrate was measured using an internal gasflow proportional chamber. Absalute counting o
n2taparuc.~3 emitadin the hemisphere abova the cctiva surase wacs verified by counting above. belo'w and atthe
cueratngvetiage. Trecalibraucnistraceadle o NBS cvrefzrence to an N8S zalibrated beta sousce. irtercemnar.-

Song s ¢ wotwesnt EAT-NGSE show ar agreemant within 2.3%.
= o

measutemiont Regull,

Tratotzl vuorber of peta narticles emitted from the surfac s of the disc permenute (cpm)onthacaicranor gate was

225,000 - 22,500
7 ¢ totai 4.5.ntegration rate (¢pm) assuming 237 sackscatier of beta particles from the surace o° NE 5:SC. was

_ 359,000 - 35,900 (. 0.162 &
Tre uncertainty of the measurement is 10 . % which is the sum of randor courtirg error at tne
45% conticence level and the estimated upper 'mit of systematic error in this measurement.
Caborzied oy Gloria Madrid Reviewed by: ___Arthur Shanks
(print) - {print)
9ol Ot Jamts QO
(signature) {signature)
Calioration Date: _February 6, 1990 Date: February 6, 1990

Ncte: It is recommended that this source be recertified on an annual basis.
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ermo Analytical inc.

TMA Eberiine

5635 Jatiarsan Strest NE ~

993t ()!fce Box 3874
Abrgucrave. NMB2190.5874

wsussa CERTIFICATE OF CALIBRATION

Gamma Standard
S.0. 4 S=-02008
PO.# _NI5559

Deacription of Standarg:

Moda: No. Cs-7A Serial No. 1699790 Isotope ._Cesium-137

The sausce of ya:rma radiation 's mounted on a 1.27 cm diameter s§ <se,

—+10_ m thick and sesied ina Plastic disc 1" dia x 1/8" thick.

Moasurecerni Method:

Yne 32mma rav emission rate was Sonpared with a similar standard which w13 caiibrated by tha National Sy« 2y
<i Staruards. Thia somparison ot relative gamma ray emission rates was accomplisned using a nigh resolut.an
§amma-ray aslecton inominal active voiume 100 cm3) and a8 multchannel puise height analyzer.

Muasuiemant Repoll;

The jamma -ay wqtivity of ne standardon ___ Janugry 28, 1990  was f.9¢ —_— S
The unceradinty 111 the agtivity is _._.__5___ % wnich iy the sum of the unsenainty ass:aned 10 Hie /8%

raferensa stancard ! 3% ine rantem error of counting sttne 89% confidencs ievel. and the agnmated ugper fi~it
of systematic er-ors.

Calibrated by: __Gloria Madrid Reviswed by: __Arthur Shankg
(printy {priat)
(signature) (s:gnature)

January 28, 1990 Date: _Jaouary 28, 1990

Caimratior. Date:

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

A-23
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Comparison of the Analysis Performed by the On

-site and Independent Laboratories

Radionuclide Specific Activity (pCin)

H-3 Co-60 Cs-137
Sample Location On Site Independent On Site Independent On Site Independent
iD Lab Lab Lab Lab Lab Lab
LIQ-14  |water-Filled Storage Hole First Floor 1.11x10° 2.15x10° 1.32x10* 1.15x10* 1.4x10* 1.34x10%
LiQ-16 _ [Tank T-D1 in Process Equipment Room 5.46x10° 1.17x107 8.94x10° 2x10° ND ND
Radionuclide Specific Activity (pCilkg)
K-40 Co-60 Cs-137
Sample - Location On Site Independent On Site independent On Site Independent
D Lab Lab Lab Lab Lab Lab
BG1-5 Comp |vacant Lot Behind 763 Techwood Drive 1.98x10* 9.6x10° ND ND ND 1.0x10’
SC-15  |Facilty Yard ND 1.2x10° ND ND ND 3.8x10°
BG-6A Vacant Lot Behind 763 Techwood Drive 2.42x10™ 1.8x10* ND ND ND ND
MAT-1 Graphite from Horizontal Beam Port No. 2 1.22x10 ND 3.49x10° 1.15x10* * 1.5x10"
Th-232 U-238
Sample Location On Site Independent On Site Independent
ID Lab Lab Lab Lab
BG1-5 Comp |Vacant Lot Behind 763 Techwood Drive 1.08x107 ND 8.93x10™ 8x10°
SC-15  {Facility Yard 1.91x107 ND ND 1.2x10°
BG-6A  [vacant Lot Behind 763 Techwood Drive 1.48x10° ND 1.39x10° 1.4x10°
MAT-1 Graphite from Horizontal Beam Port No. 2 * ND ND ND

* No information

provided

ND= Not Detected
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B GEORGIA INSTITUTE OF TECHNOLOGY
ENVIRONMENTAL RESQOURCES CENTER PH.: {404) 894-3778
820 CHERRY STREET FAX: (404) 894-3733

" 104C ESM BUILOING
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 1
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,

Pnad bl

Bernd Kahn



Table 1. Photon

-emitting Radionuclide Concentration, in pCi/kg or pCvVL

Radionuclide Soil Concrete Graphite Water

BGI1-5 Comp SC-15 BG-66 MAT-1 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 <l]0 <10 <10 <10 5020 <10
Cs-137 10£10 38+10 <10 15020 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 1,4002400 <60 <50 <40
Am-241 <10 <10 <10 340100 <10 <10
* Sample No.

** Laboratory ID



Table 2. Tritium in Water, in pCi/L

Sample# Lab ID Vial Sample
LIQ- 14 S8223 2.15ES8 1.27 E8
LIQ- 16 S8224 1.17E7 7.09E6
T308B $8225 334ES Not avail.

Note: 2- standard deviation value is 10%.
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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
10722197
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

48409 50062 50061
Ground FI First FI Second Fi Ground Fi First FI Second FI Ground Fi First FI Second FI
{cpm) (cpm) {cpm) (cpm) {cpm) {cpm) (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 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 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 52823
Ground FI First Fl Second FI Ground FI First FI Second Fi
{cpm) {cpm) (cpm) {cpm) (com) (cpm)

152 225 323 153 226 323

150 226 320 158 230 331

154 225 321 157 232 331

150 220 321 156 230 327

150- 220 323 159 230 325

152 224 325 155 231 322

150 225 325 156 230 323

152 221 320 156 231 321

152 225 322 - 155 230 320

154 220 322 156 225 327

154 225 322 153 23 320

152 220 320 152 229 322

150 225 321 153 231 322

150 221 320 150 23 324

C-1




Survey Locations

Smear Location Description
1-20 NES Field Office Before Project Began
21-32 First Floor Entrance Door to Containment
33-49 First Floor Northwest Wall of Containment
50 First Floor West Wall of Containment
51-54 First Floor Northwest Wall of Containment
55-65 First Floor West Wall of Containment
66-90 First Floor Emergency Air Lock Door
91 First Floor West Wall of Containment
92 First Floor Emergency Air Lock Door
93-94 First Floor West Wall of Containment
95-96 First Floor Northwest Wall of Containment
97-105 First Floor Southeast Wall of Containment
106 First Floor South Wall of Containment
107-108 First Floor Southeast Wall of Containment
109-122 First Floor South Wall of Containment
123-146 First Floor East Wall of Containment
147-149 First Floor East Wall of Containment
150-152 First Floor East Wall of Containment
153-164 First Floor East Wall of Containment
165-166 First Floor North Wall of Containment
167 First Floor East Wall of Containment
168-177 First Floor North Wall of Containment
178-193 First Floor North Wall of Reactor
194-210 First Floor South Wall of Reactor
S 21 First Floor Irradiation Tunnels
212-221 First Floor South Wall of Reactor
222-235 First Floor Southwest Wall of Reactor
236-239 First Floor East Wall of Reactor
240-241 First Fioor Biomedical Irradiation Facility
242 First Floor Biomedical Irradiation Facility, Ceiling
243-270 First Floor Biomedical Irradiation Facility
271 First Floor Biomedical Irradiation Facility, Ceiling
272 First Floor : Biomedical Irradiation Facility
273-279 First Floor Biomedical Irradiation Facility, Ceiling
280-286 First Floor Biomedical Irradiation Facility
287 First Floor Biomedical Irradiation Facility, Ceiling
288-289 Second Floor Southeast Wall of Inner Area in Control Room
290-295 Second Floor Windows of Control Room
296-297 Second Floor Nothwest Wall of Inner Area of Control Room
298-299 Second Floor Control Room, Ceiling
300 First Floor Biomedical Irradiation Facility
301-303 Second Floor Nothwest Wall of Inner Area of Control Room
304-305 Second Floor Inner Area of Control Room
306 Second Floor Control Room, Ceiling

C-2



307-313
314-316
317
318-319
320
321
322-323
324-325
326
327-328
328-330
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
567-563
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

Southeast Wall of Inner Area in Control Room
Northeast Wall of inner Area of Control Room
Inner Area of Control Room

Scoutheast 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 Wail of Reactor

East Wall of Containment

Southeast Corner of Conatinment

Center Columns

Southeast Corner of Conatinment



592-593
594
595-506
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

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

C4



1065-1079
1080-1091
1092-1099
1100-1108
1109-1113
1114-1118
1119-1122
1123-1124
1125-1134
1135
1136-1137
1139-1142
1143-1147
1148-1198
1200-1216
1217-1226
1227-1236
1237-1269
1270-1299
1300-1317
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
1640-1557
15568-1578
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

Freedom? tos,

1 6.314

2 292

3 2.353

4 2.132

5 2.015

6 1.943

7 1.895
8 1.86

9 1.833
10 1.812
11 1.796
12 1.782
13 1.771
14 1.761
15 1.763
16 1.746
17 1.74
18 1.734
19 1.729
20 1.725
21 1.721
22 1.717
23 1.714
24 1.711
25 1.708
26 1.706
27 1.703
28 1.701
29 1.699
30 1.697
40 1.684
60 1.671
120 1.658
400 1.649

99999999 1.645

*Table B-1, "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.



TN

Areas Outside of the Reactor Building Survey Data Summary

T

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

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

NES Field Office-Before Characterization 20 Oto2 82 -3018 to -1859 | 1808 0to3 13 0to 12 17
Chemical Addition Tanks 12 -47 to -9 123 -42 to 57365 1261 Oto3 13 0to 10 17
Radiochemistry Room Hood 13 -35t00 116 | 8349to 343569 | 1808 Oto74 13 0 to 988 17
Decontamination Room 31 Oto4 123 | -142810 17386 | 1245 Oto7 13 0 to 102 17
Decontamination Room- Hood & Vent System 10 -47 to -9 123 -504 to 1092 1245 Oto3 13 0to12 17
Decontamination Room-Walk-in Hood 40 -47t0 0 123 | 567103931213} 1245 Oto7 13 0 to 46 17
HEPA Ventilation Unit 10 None Taken - None Taken - 0to10 13 1t095 17
Scaffolding Equipment 16 None Taken - None Taken - Oto7 13 0to42 17
Manlift 25 None Taken - None Taken - Oto7 13 Oto7 17
Clean-up Survey 115 None Taken - None Taken - 0to 10 13 Oto 111 17
NES Field Office-After Characterization 21 -26t0 -18 95 -1311to -152 1443 0to3 13 0to 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.
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Survey Locations with Elevated Activity- Outside the NNRC Restricted Areas

Removable Alpha activity action level (DPM): 20/100 cm?
Removable Beta activity action level (DPM): 1000/100 cm?

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

2st

- Removable Removable Direct Direct

Survey| Alpha Activity |  BetaiGamma Activity Alpha Activity Beta/Gamma Activity Location

Numbe| dpm/100 cm? dpm/100 cm? dpm/100 cm? dpm/100 cm?
1080 3 3 -9 5837 Chemical Addition Tanks
1081 0 0 -28 5837 Chemical Addition Tanks
1082 3 3 -28 57365 Chemical Addition Tanks
1083 3 5 -28 16336 Chemical Addition Tanks
1084 0 1 -28 5963 Chemical Addition Tanks
1089 0 1 -28 8273 Chemical Addition Tanks
1092 74 988 -28 115927 Radiochemistry Room- Hood
1093 0 10 -9 209785 Radiochemistry Room- Hood _
1094 0 5 0 107240 Radiochemistry Room- Hood
1095 0 7 -9 112110 Radiochemistry Room- Hood
1096 0 5 9 166987 Radiochemistry Room- Hood
1097 3 5 -18 3435696 Radiochemistry Room- Hood
1098 0 5 -9 149783 Radiochemistry Room- Hood
1099 0 5 -9 198445 Radiochemistry Room- Hood
1215 0 1 -9 17386 Decon Room- Hood
1360 7 3 -28 76682 DECON Room- Walk-in Hood
1361 1 3 -9 87097 DECON Room- Walk-in Hood
1362 14 0 -38 78698 DECON Room- Walk-in Hood
1363 1 0 -9 96000 DECON Room- Walk-in Hood
1364 1 0 -19 453375 DECON Room- Walk-in Hood
1367 0 0 -9 245879 DECON Room- Walk-in Hood
1368 5 0 -28 5732 DECON Room- Walk-in Hood




ast

Removable Alpha activity action level (DPM): 20/100 cm?
Removable Beta activity action level (DPM): 1000/100 cm?

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

Removable Removable Direct Direct
Survey| Alpha Activity Beta/Gamma Activity Alpha Activity Beta/Gamma Activity Location
Numbe| dpm/100 cm? dpm/100 cm? dpm/100 cm? dpm/100 cm?

1369 5 0 -9 771696 DECON Room- Walk-in Hood
1370 16 0 -9 539297 DECON Room- Walk-in Hood
1371 0 0 -9 12052 DECON Room- Walk-in Hood
1372 19 3 -19 15244 DECON Room- Walk-in Hood
1373 28 7 -19 7139 DECON Room- Walk-in Hood
1374 1 0 -28 33428 DECON Room- Walk-in Hood
1375 12 0 -28 5417 DECON Room- Walk-in Hood
1377 0 0 -47 3842562 DECON Room- Walk-in Hood
1378 0 0 -38 . 7601 DECON Room- Walk-in Hood
1379 0 0 -28 3931213 DECON Room- Walk-in Hood
1380 12 0 -38 48924 DECON Room- Walk-in Hood-
1381 5 0 -38 110278 DECON Room- Walk-in Hood
1383 3 3 -47 7811 DECON Room- Walk-in Hood
1384 0 0 -28 5921 _|DECON Room- Walk-in Hood
1385 3 0 -28 28808 DECON Room- Walk-in Hood
1386 1 0 -47 7601 DECON Room- Walk-in Hood
1388 3 102 -38 7601 DECON Room

1389 3 14 -47 7391 DECON Room

1390 3 7 -28 7223 DECON Room

1391 0 1 -38 10913 DECON Room- Walk-in Hood
1392 3 3 -47 10822 DECON Room- Walk-in Hood
1393 0 1 -28 80719 DECON Room- Walk-in Hood
1395 0 7 -26 33440 Radiochemistry Room- Hood
1396 0 5 -9 75934 Radiochemistry Room- Hood
1397 0 0 -35 33531 Radiochemistry Room- Hood




-a

est

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

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

Direct Aipha activity action level (DPM): 100 /100 cm?

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

| Removable Removable Direct Direct

Survey| Alpha Activity Beta/Gamma Activity Alpha Activity Beta/Gamma Activity Location

Numbe| dpm/100 cm? dpm/100 cm? dpm/100 cm? dpm/100 cm?
1398 0 0 -9 30117 Radiochemistry Room- Hood
1399 3 3 -26 79866 Radiochemistry Room- Hood
1400 3 46 -28 120866 DECON Room- Walk-in Hood
1401 0 7 -38 217375 DECON Room- Walk-in Hood
1402 0 19 -28 10547 DECON Room- Walk-in Hood
1403 0 3 -28 41091 DECON Room- Walk-in Hood
1407 0 3 -47 12071 DECON Room- Waik-in Hood
1408 3 23 -47 22283 DECON Room- Walk-in Hood
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Top View

Indoor Background Survey (Directs)- Plant Operations Building Warehouse o Drawn To Scale

®
O,

© © o

O,

®

O Survey Location ;7 Survey Locations
: Behind Figure



GUIDELINE VALUE:

MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

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

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

MDA = 2.7U/T, *+ 328(Ry/T, + Ry/T,)'?

Gaorgia Tech Characterization Survey

Indoor Background Survey Plant Operations Warehouse

8 (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 bata/gamma

PROJECT TITLE:
SURVEY UNIT (Location):
SURVEY TYPE: 1 (direct alpha)
METER: 12220
SERIAL #: 50061
PROBE #: 43-65
SERIAL #: 63291

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

Date background was taken = 10/10/97

Time background was taken = 7:15
Rb = Background rate (¢/min) = Q
e = Probe Efficiency = 18.00%
a = Probe Area (cm) = 63
MDA (dpm/100 cm?) =

1000 (dpm/100 cm?)

1
1

Q

SURVEY TYPE:

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

Individual Completing Form: /A(R/-‘U\>

Reviewed By:

71:(/ [ an/u'

D-6

2 (direct beta/gamma)
L2220
52823
44-9
11150

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 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?) =

: 1436'

e 1|7 f%
Date: /I//-f',/?g
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95% Conﬁdence Level Page 1
Survey Unit

Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Indoor Background Survey Plant Operations Warehouse 2 for direct beta/gamma
Date 10/10/97 3 for removable alpha
Meter L2220 4 for removable beta/gamma
Serial # 50061 5 for exposure data at 1 ¢cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 63291
MDA 24
Survey Type Direct Alpha
Guideline Value 1000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1/ng- 2 X,)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

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

(i varies from 1 to n,)

2(x;) = 738
ng = 30
Xavg = 25
Maximum value in population = 53 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (Z (Xavg - xi)z)”2
Deviation. (NUREG/CR-5849) (ng - 1)
Where
8y = standard deviation ‘
Xavg = calculated mean for a survey unit
ng = number of measurements within a survey unit
X = systematic and random measurements at point (i)

(i varies from 1 to ng)

Xavg = 25
ng = 30
E(Xavg - Xi)* = 80124
Sy = 53




95% Confidence Level
Survey Unit

19}
12

Calculation Sheet

Survey Unit: Indoor Background Survey Plant Operations Warehouse
Survey Type: 1t
This sheet uses the following equation to determine the 95% Ha = Xavg *tig [S.(ng)")

Confidence Level. (NUREG/CR-5849)

Where

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

Xavg = calculated mean for a survey unit

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

S, = standard deviation of measurements in a survey unit

ng = number of measurements within a survey unit used to determine Xavg @nd S,
Xavg = 25
bt = 1.698  (for values not on the table, the nearest greater value is used)
S, = 53

ng = 30
He = il

Individual Completing F /rm )ﬁa/i:/ %7/ pate: _/ / 7/ 73

Reviewed by: M%a/ / / /;’Zu‘r/««-/ Date: _¢/// 7{_5




Direct Beta-Gamma Data Sheet

) 2
Tue Gecrgia Tech Charactenzation Survey
Sur-ey Jrit 1Location) ingeor Sackgrouna Survey Plant Operations ‘Warerouse
Date 10,1097
‘nstrument
Modger L2220 Senal# 52823
Probe 44-9 ~ Seral# 11150
Uncertainty
Gross Gross 195% Confidence
Survey  Total  Counts Per Activity Level) MDA

Gnd  Pont Counts  Minute  1dpm/100¢m?) (dpnu100 cmd) (dpmy10Q cmd)

1 178 178 2652 980 1436
2 154 154 1920 935 1436
3 178 178 2652 980 1436
a4 161 161 2134 948 1436
5 196 196 3201 1012 1436
[ 168 168 2347 962 1436
7 173 173 2500 am 1438
8 162 162 2184 950 1436
9 160 160 2103 947 1436
10 170 170 2408 965 1436
1 152 152 1859 93 1436
12 143 143 1585 914 1436
13 194 194 3140 1009 1436
4 160 180 2103 947 1436
15 164 164 2225 954 1436
16 172 172 2469 969 1436
17 220 220 3932 1054 1436
18 220 220 3932 1054 1436
19 232 232 4298 1074 1436
20 155 155 1951 937 1436
21 192 192 3079 1005 1436
22 162 162 2164 950 1436
23 130 130 1189 888 1436
24 212 212 3688 1040 1436
25 194 194 3140 1009 1436
26 160 160 2103 947 1436
27 132 132 1250 892 1436
28 170 170 2408 965 1436
29 212 212 3688 1040 1436
30 154 154 1920 935 1436

*} centfy Sne
2 Place total counts direcily rom meter ACIety taume sl serraat far 23eng Tuee
+3) Information for instrument ard Sackground taken directiy nm the MDA ssredastaet
-4} Place 'n.a" rto any (otal counts 2ells nol usea
51 Must enter cate sufvey was cercrmed

Effictency 2187%
MDA 1436

Individual Completing Form: //JK/#C 7/,7/—

Reviewed By:

// 7/?%

Date:

D-10



95% Confidence Level
Survey Unit

Calculation Sheet

SURVEY TYPE: 2 Input one of the following

R 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)

Average Measurement Level

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

Where

Xavg = calculated mean for a survey unit

ng = number of measurements within a survey unit

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

(i varies from 1 to ng)
2(xp) = 76204
ng = 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-5848)

Where
Sy = standard deviation
Xavg = calculated mean for a survey unit
ng = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to n,)

Xavg = 2540
ng = 30
2(Xavg - Xi)° = 792445496
Sy = 5227

D-11

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

Xavg = 1Ung- 2(x)

2 112

8= (2 (Xavg - %))

Page !

(ns- 1)



95% Confidence Level
Survey Unit

(D
[}

Calculation Sheet

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

This sheet uses the following equation to determine the 95% Ha T Xavg *tioar [8.(ng)"7
Confidence Level. (NUREG/CR-5849)

Where

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

Xavg = calculated mean for a survey unit

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

S, = standard deviation of measurements in a survey unit

ng = number of measurements within a survey unit used to determine x,,4 and s,
twat= 1.699  (for values not on the table, the nearest greater value is used)
Sy = 5227
ng= 30
Mg = 4162

h

Individual Completing Fo?: /7\ Date: /. 7
’ L B
Reviewed by: , W,.//;’? /6’30/"7 Date: __ //77; /f

4

D-12
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Indoor Background Survey (Exposure)- Plant Operations Building

Top View
Not Drawn To Scale
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

PROJECT TITLE GT Characterization Survey
SURVEY UNIT: Indoor Background Survey (Exposure) Plant Building

Individual Completing Form: / i M-/ %?V

2.71/T + 3A29(R,,/Lv_Ra;L)' 2
e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable betaigamma

Reviewed By: é(/v«—r/ 4/ Vs A~ #7

D-14

oute // 7/45

Date: [ / }%




Exposure Measurement Data Sheet

Suriay Ty
Pryzct Tie
Survey und Locaten:

Date
instrument
Model: Bicren microRem
Background: 94
R
Exposure Rate
Survey (microR/hour)
Point 1. meter
1 7
2 8
3 8
4 11
5 10
6 11
7 10
8 10
9 k]
10 10
M

Individual Completing Form:

36

GT Craractenzation Survey

Nctes
Ty dennly Grig
12 Place exoosure Jirectly 110 aSSICErALE TSN 3m ~arer

£C00F 33Chune Sury Titsure At du.ang <31 Place "n.a’ .rto ary exocsure rale ceils nat yseq

an microRshr}

4) Survey Type “5" sior * cm
151 Survey Type ‘6”5 ‘or I m
18) Enter cate survey was serformed

Serial # 8213L
uidiine value 2BKG - mucroR/hry

// /ég

e Reviewed By: ‘\}/MJ\} f{

Date: ‘1 l%

D-15
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NES Field Office- Before Project Began
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Top View
Not Drawn To Scale
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

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

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

PROJECT TITLE: Georgia Tech Characterization Survey

SURVEY UNIT (Location): NES Field Office-Before Project Began

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

GUIDELINE VALUE:

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

100 (dpm/100 cm?)

GUIDELINE VALUE:
1
1
2
10/7/97
7:30
2

T 18.00%
63

MDA = 2.71/T; + 3.29(R./T, + Ry T,) *

e (a/100)

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

1 for direct aipha

2 for direct beta/lgamma

3 for removable alpha

4 for removable beta/gamma

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

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 148

Date background was taken = 10/7/97
Time background was taken = 7-30
Rb = Background rate (cpm) = 148
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

150-8]

MDA (dpm/100 cm?) =

D-17

R SURVEY TYPE: 3 (removable aipha) SURVEY TYPE: 4 (removable beta/gamma)
— METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

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

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

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time {min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) =" 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/7/97 Date background was taken = 10/7/97
Time background was taken = 8:45 Time background was taken = 8:45
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17]

o
Individual Completing Form: o 0‘7@' W Date: / / S / q g
L4 ‘ - 1
Reviewed By: W HZptisg Date: // 4 7-/ ?(?
4 / 7
-



/

81-d

\ Qr“o &v -weg

i, ) s S

A \S\é\ i

[4] ‘YOW
%00 Bt -Aouenysy

199usDERICS YOW 9\ Wok ARJRUE uaxe; puncibxoeq pue Juswnisw Jo) uOREULOU] (Z)
DJNCIEXRLG IO, DTLCT I UWINIOT QKDY Jaew woy ARoeuip $IUNOD (10} BOBd (1)

soloN

[
8
8
8
28
8
143
143
4
T8
28
e
8
e
4]
4]
1]
43
143
78

1,45 001 Awdp)
van

124
(4
1£4
14
ot
*?
{4
144
g€
”
ot
14
r
14
ot
14
of
124
og
124

8-
g1
8-
L1
&
1N
8-
154
o
81
I3
8-
81
8-
6
8l
&
L1
6
g1

15 001A0GE) {105 001 Adp)
Aoy

(19A87
FIUBPYUOD %G6)
Auiepesun

162€9
19005

4 {euos
# (euog

OrO0Or0O 000 ~0ONOOO~0O0O0O0

nuiy
Jod sunoD  mol  Aenng

sso

CrOrO0O 000 ~0O0NODOO~00OO0
cNorwenocao

N+ OND S

fluno)  julog

SS9

STy #q0ig

0TZTT 1ePON
wawnnsy|

.e1eq

(uonea0) Jun Asaing
ey oeloug

@A) Aeaung

10eyS B1eC eydiy 10800




Calculation Sheet

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

Input one of the following

1
NES Field Office-Before Project Began
10/23/97
L2220
50061
43-65
83291
82
Direct Alpha
100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

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

Where

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

(i varies from 1 to n,)

(x) = -297
ng = 20
Xovg = -15

Maximum value in population =

Standard Deviation

This sheet uses the following equation to determine the Standard

0 (dpm/100 cm2)

Deviation. (NUREG/CR-5849)

Where

s, = standard deviation

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

(i varies from 1 to n,)

Xavg = -5

ng= 20

£(Xayg - X2 = 531
s, 3 5

D-19

1 for direct alpha

2 for direct betalgamma

3 for removable alpha

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

6 for exposure data at 1 mater

Xavg = 1/”,- Z(Xi)

2172
(E(xavg N X,) )

(ng - )2



Calculation Sheet

Survey Unit: NES Field Office-Before Project Began
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Ba = Xavg *+ tiogr [S,/(Ng)"7

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

Xavg = Calculated mean for a survey unit

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

Xavg = -15
tiaars 1.729 *Note: for values of t,., o not on the table, the nearest greater value is used
S = 5
ng = 20
o = -13

Individual Completing Form: ﬂﬁ\/ K\ A / Date: Z({ {é&
J /7 /g
Reviewed by: % 7ty Date:  ///5/%
: 4

/

D-20



Direct Beta-Gamma Data Sheet

Suriay T.oe

5
2

<¢<NCTE JURVEY aND MCA AT

Georgia Tech Charactenzation Survey

F3ICNST

Notes-

Prect T e *+ Place total counts directly ffom meler Actwity zowmr aul sorrect “ar sacegraLng
Sursey Ul iLocaton: NES Frelg Office-Before Project Segan {2) information for instrument anc dackgrouna taken cirectly 'rom tre VDA screacsreet
Date 1C.23:97 :
nstrument
Model 12220 Senal & 352823 Efficiency: 21 87%
Prope 44-3 Senal ¥ 11150 MDA: 808
Uncertainty
Gross Gross {95% Confidence
Survey  Total Counls Per Activity Level) MDA
Pont  Counts  Minute  (dpmi100cm’)  (dpmu100cm®)  tdpmy100 em?)
1 62 62 -2622 866 1808
2 67 67 -2469 876 1808
3 33 83 -1981 908 1808
4 54 54 -2865 849 1808
5 62 62 -2622 866 1808
8 72 72 -2317 886 1808
7 80 80 -2073 902 1808
8 70 70 -2378 882 1808
9 80 80 -2073 902 1808
10 78 76 -2195 894 1808
1 82 82 2012 906 1808
12 81 81 -2042 904 1808
13 30 80 -2073 902 1808
14 74 74 -2256 890 1808
15 88 68 -2439 878 1808
16 56 56 -2804 853 1808
17 49 49 -3018 839 1808
18 87 87 -1859 316 1808
19 87 87 -1859 916 1808
20 87 87 -1859 916 1808
Individual C g Form: a4 Date: / / Y/Q 8

Reviewed By: IM M{ //5(./{4/&7

Oate: //}{—/?X

D-21



Calculation Sheet

SURVEY TYPE: 2 Input one of the following
Survey Unit NES Field Office-Before Project Began
Date 10/23/97 '
Meter 12220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 1808
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

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

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

2(x) = 45816
ng= 20
Xavg = -2291
Maximum value in population = -1859 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5848)

Where
s, = standard deviation

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

(i varies from 1 to ng)

Xavg = -229

ng = 20

£ (Xavg - X)) = 2350956
S = 352

D-22

* for direct alora

2 for airect belasgamma

3 for removable alpna

4 for removable betaigamma
§ for exposure data at 5 cm

6 for exposure gata at 1 meter

Xavg = 1/Ng- £(x,)

= 212
S = (Z(Xayg - %),

»(ns' 1)1/2



Calculation Sheet

Survey Unit: NES Field Office-Before Project Began
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) e = Xavg + tiagr [Se(ns)"]

Where

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

Xavg = -2291
thaaf= 1.729 *Note: for values of t,., ¢ not on the table, the nearest greater value is used
S, = 352
ng= 20
Ry = -2155

Individual Completing Form: L/ﬁﬂ/‘c 7‘7/' Date: / / f{?g
fon 'ty T ot

Reviewed by: ) V. 74 /M¢7 Date: ///2/5&8

D-23



Removable Alpha Data Sheet

Survey Type: 3 Notes.
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): NES Field Office-Before Project Began (2) Information for instrument and background taken directly from the MOA spreadsheet
Date: 1017/197
instrument
Modet: LB 5100 W Serial # 13795 Efficency:  28.35%
Probe: NIA Serial #:  N/A MDA 13
Survey Activity MDA

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

1 0 13
2 0 13
3 0 13
4 0 13
5 0 13
6 0 13
7 0 13
8 0 13
9 0 13
10 0 13
11 3 13
12 0 13
13 0 13
14 0 13
15 0 13
16 0 13
17 0 13
18 3 13
19 0 13
20 Q 13

Individual Completing Form: __/ M—‘ N Date: 4/8/?52)

Reviewed Byz_W%;/ %’W;q Date: }//.//7 f

D-24



Removable Beta-Gamma Data Sheet

Survey Type
Project Title

Survey Unit (Lecaton)

4

Georgia Tech Charactenzalion Survey

Notes:

NES Field Office-Befare Project Began

Date 10/7:97

Instrument

Modal. LB 5100 W Senat#: 13795 Efficiency. 43.45%
Probe. N/A Senal # N/A MDA 17

Survey

Activity

MDA

Point  (dpm/100 em’) (dpmv100 cm?)

DO S WN -

SHOWLOLA0NORFTWWwIwY »o

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

ing Form:

Reviewed By:

(vl Y Tores

D-25

(1) Placa total counts directly from meter Actwity column wil carrect for backgreund
(2) Information for instrument and background taken directly ‘rom tre MDA spreadsheet

//5'/? 3

Oate: {// \‘{,‘/ ? f
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Top View
Not Drawn To Scale
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Railing
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O Survey Location

. Survey Locations

Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

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

PROJECT TITLE:
SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #:

PROBE #:

SERIAL #:
GUIDELINE VALUE:

Ts = Sample Time (min) =

q
L2220
48409
43-65
62385

100

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?) =

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

Georgia Tech Characterization Survey

Chemical Addition Tanks

(direct alpha)

(dpm/100 cmz)

1

1

5
10/16/97
7:30

5
18.00%
59

3 (removable alpha)

SURVEY TYPE:

METER: LB 5100 W
SERIAL #: 13795
PROBE #: N/A
SERIAL #: N/A
GUIDELINE VALUE: 20

Ts = Sample Time (min) =

Tb = Background Time (min) =

Background counts in Tb =

Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =

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

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By: / /&oa/‘—//

(dpm/100 cm?)

4
10
0.7
1023197
16:08
0.07
28.35%
100

A,

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

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

/_-"

//o"mxy

/

D-27

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

2 (direct beta/gamma)
L2221
68537

44-9
66762

5000 (dpmi100 cmé)

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

Background counts in Tb = 152
Date background was taken = 10/16/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 152
e = Probe Efficiency = 31.75%
a = Probe Area (cm) = 15

1261]

MDA (dpm/100 cm?) =

4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/22/97
Time background was taken = 16:08

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

—_

MDA (dpm/100 cm?) =

e _12/23/57
Date: 5// i’/ff




Direct Alpha Data Sheet

ot T Secrya Tacn Charactenzahion Survey
Sureey Wt _ocaton: Cremuical Agdition Tanks

Date 0. 16.97
rstrument
Mocel: £2220 Senat #: 18409 Efficency: 18.00%
Probe: 43-65 Senal# 52385 MDA: 123
Uncertainty
Gross Gross 185% Confidence
Survey  Total  Counts Per Activity Level) MDA

Pont  Counts ~ Mnute  idpmv100cm)  (dpmv100cm’)  (dpm100 e

1080 4 3 -9 55 123
1081 2 2 -28 49 123
1682 2 2 -28 49 123
1083 2 2 -28 49 123 .
1084 2 2 -28 49 123
1085 4 4 -9 55 123
1086 4 4 -9 55 123
1087 0 0 47 41 123
1088 9 0 a7 41 123
1089 2 2 -28 49 123
1090 0 Q 47 4 123
1091 4 4 -9 55 123

/Q%u %ﬂx—r //r/%

. /azwxi, /// 7/%”

D-28



Calculation Sheet

SURVEY TYPE: 1 input one of the following
Survey Unit Chemical Addition Tanks
Date  10M6/97
Meter L2220
Serial # 48409
Probe 43-65
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

! for direct aipha

2 for direct betargamma

3 for removaple alpha

4 for removable beta.gamma
S for exposure gata at 1 cm

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 105+ T(x;)

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

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

(x) = =317
ng= -12
Xavg = -26
Maximum value in population = -9 (dpm/{100 cm2)
Standard Deviation
This sheet uses the following equation~to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit

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

Xavg = -26

ng= 12

(Xavg - X)7 = 2499
s, = 15

D-29

2112
(Z(Xaug - X))

(ns -1 )“2



Calculation Sheet

Survey Unit: Chemical Addition Tanks
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Be = Xavg * tiogr [S,/(Ng)"]

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

Xavg = calculated mean for a survey unit

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

Xavg = -26
thwas = 1.796 Note: for values of t,., « not an the table, the nearest greater value is used
Sy = 15
ng = 12
Ko = -18

Individual Completing Form:
/¥ 7
Reviewed by: A// % [T ANy Date: 4 7
‘ / 7 é

D-30



Dirsct Beta-Gamma Data Sheet

Survey Type 2 Notes

Projact Title: Georgia Tech Characterization Survey

Survey Umt (Location): Chemical Addition Tanks

Oate: 10/16/97

Instrument

Modal: 12221 Serial #: 68537

Probe: 44-9 Serial # 66762

Uncantainty
Gross Gross (95% Confidence
Survey Total Counts Per Activity Level) MDA

Roimt  Counts  Minte  (dpm/100cm’) (dpm100cm?) (dpmy100 cm?)
1080 430 430 5837 993 1261
1081 430 430 5837 893 1281
1082 2884 2884 57385 2268 1281
1083 930 930 16338 1354 1281
1084 438 438 59683 998 1281
1085 238 238 1808 813 1261
1088 178 178 548 748 1281
1087 240 240 1848 81§ 1261
1088 188 188 758 759 1261
1089 §48 548 8273 1087 1261
1090 150 150 42 715 1261
1091 196 198 924 768 1281

{1} Place total counts directly from mater Acuvity cotumn will carrect for Dackground
{2) Information for instrument and background takan directly from the MDA spreadsheet

Efficcency: 31.75%
1261

MDA:

Reviewed By!

/W .

D-31

o _SH22/G7

Date: ///5/? g
77




Calculation Sheet

SURVEY TYPE: 2 Input one of the following
Survey Unit Chemical Addition Tanks
Date 10/16/97
Meter L2221
Serial # 68537
Probe 44-9
Serial # 66762
MDA 1261
Survey Type Direct Beta/Gamma

Guideline Value 5000 {dpm/100 cm2)

Average Measurement Level

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

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ny)
I(x) = 105449
ng = 12
Xyyg = 8787
Maximum value in population = 57365 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =
Deviation. (NUREG/CR-5849)
Where

s, = standard deviation

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

(i varies from 1 to ny)

Xavg =

n, =

Z(Xqvg - xl)2 =
Sy =

8787

12

2811526791

15987

D-32

1 for direct aipha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

Xayg = 1/0,. 2(x))

2172
(E(xavg - xu) )

(ng- 1"



Calculation Sheet

Survey Unit: Chemical Addition Tanks
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Be = Xavg * tiogr [S4/(ng)"]

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

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

Xavg = 8787
tecar= 1.796  *Note: for values of t; ,  not on the table, the nearest greater vaiue is used
S, = 15987
ng= 12
e = 17076

Individual Completing Fgfm: Date: /% Zéé ?
[ = 4 / .
Reviewed by: W [ty Date: 54/54 ('
’ /

D-33



Removabie Alpha Data Sheet

Survey Type 3 Notes:
Project Title: Georgia Tech Charactenzaton Survey (1) Place total counts directly from meter Actvity column will comecs ‘or sacrgrouna
Survey Unit (Locaton) Chemical Addition Tanks (2) Information for instrument and background taken girectly from the MDA spreadsheet
Date: 10/22/97
Instrument
Model: L8 5100 W Serial # 13795 Efficency. 28.35%
Probe: N/A Senal#: NA MDA 13
Survey Activity MDA

Pont  (dpmr100 cm?) (dpmv100 em?}

1080 3 13

1081 ] 13

1082 3 13

1083 3 13

1084 Q 13

1085 0 13

1088 3 13

1087 [+] 13

1088 0 13

1089 [+] 13

1090 0 13

1091 3 13

T ) e /2/23/6T

Reviewed By: ’ W W Date: '/r 7 /J:/ ;f

D-34
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Top View
Not Drawn To Scale

Chemical Addition Tanks- Exposure (#R/hr)
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D 52 (Bottom)
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Tank 2
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100
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Railing
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Removable Beta-Camma Data Sheet

D-36

Survey Type' 4 Notes:
Project Titla: Georgia Tech Charactenzation Survey (1) Place total counts direcdy from meter Acuwity column wiif correct for sackgreund
Survey Unit (Location) Chemical Addition Tanks (2) Information for instrument and background taken directly from the MDA spreadsheet
Oate 0287
Instrument
Modal: L8 5100 W Serial # 13795 Efficiency: 43 45%
Probe. N/A Senat#: N/A MDA: 17
~—
Survey Activity MDA

Point  (dpm/100 em’) (dpmy/100 em)

1080 3 17

1081 0 17

1082 3 17

1083 3 17

1084 5 17

1085 1 17

1088 7 17

1087 5 17

1088 0 17

1089 1 17

1090 10 17

1091 1 17

Individual C g Form: / C%U t :-’ Date: :
/
Raviewed By: /z Date: /\f ?’
t / 77



Lie-a

Radiochemistry Room- Hood
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Not Drawn To Scale

_________________________
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O Survey Location

. Survey Locations

Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

MDA = 271/, + 3.29(R.T, + RyT,)

e (ar100)

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

Notes:

Enter ali time in minutes

Enter all dates as m/dly

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

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)
PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT {Location): Radiochemistry Room- Hood
SURVEY TYPE: 1 (direct alpha)

METER: 12220
SERIAL #: 50061
PROBE #: 43-65
SERIAL #: 63291

GUIDELINE VALUE: 100
Ts = Sample Time (min) =

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

Date background was taken =
Time background was taken =

Rb = Background rate (cpm) =

e = Probe Efficiency =

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

{dpm/100 cm?)
1
1
5
10722197
7:30
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?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/22/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

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

GUIDELINE VALUE:

Individual Completing Form: % /\7/_"

Reviewed By: fW@ M

[4

D-38

7

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

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = T 18
Date background was taken = 10/22/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 148
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

1808

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB 5100 W

13795
N/A
N/A
100 (dpm/100 cm?)

Ts = Sample Time (mmn) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/22/97
Time background was taken = 8:00

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

1]

e 12[2]77
Date: ,/// 1/7/7f

MDA (dpm/100 cm?) =




Direct Alpha Data Sheet

13 Place 1C1al COunis Zweclly from meler Aciu.ly 20lumn au ierrent for mack 1rtLAe
:2) infarmation for ‘Nstrument and dackgrounc laken rect

7Im tre MEA szreacsreet

Efficiency: 18 50%
MDA. 116

v/

S.mey 7, : Notes

Zrziget T Gezrga Tecn Charactenzauon Survey

3urey Lmt-Locatem Racigcremistry Room- Hood

Date 10.22:97

nsirument

Mocel: L2220 Senal # 50061

Probe 33-65 Senal 8 63291

Uncertainty
Gross Gross {95% Confidence
Survey  Total Counts Per Activity Level) MDA
Pont  Counts  Minute  (dpm100cm?)  (dpmy100cm?)  (dpmi100 cm?)
1092 4 4 -9 52 116
1093 4 4 -9 S2 116
1094 S 5 0 55 116
1095 [} 6 9 57 16
1096 4 4 -8 52 116
1097 3 3 -18 49 116
1098 4 4 -9 52 116
1099 4 4 9 52 16
1395 2 2 -26 46 116
1396 4 4 -9 52 116
1397 1 1 35 42 116
1398 4 4 -9 52 116
1399 2 2 -26 46 116
Individual Completing Form: yi
Raviewed By:

7 oo d e,

/A/ 30/7 7/

STl

D-39
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Calculation Sheet

SURVEY TYPE: 1 Input cre of the foliowing
Survey Unit Radiochemistry Room- Hood
Date 10/23/97
Meter 12220
Seriai # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

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

Where

Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit

x; = systematic and random measurements at point (i)
(i varies from 1 to ng)
: (x) = -159
ng = 13
Xavg = 12
Maximum value in population = 9 (dpm/100 cm2)

Standard Deviation

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

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

Xavg = 12

ng= 13

(Xavg - X)) = 1605
= 12

D-40

1 for girect aipha

2 for direct beta/rgamma

3 for removabie aipha

4 for removable betaigamma
§ for exposure data at 1 cm

& for exposure data at ! meter

Xavg = 1/Ng+ £(x))

- 2 12
S = (E(Xavg = X))

(ns . 1)112



Calculation Sheet

Survey Unit: Radiochemistry Room- Hood
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) He = Xavg +tiaar [Sxl(ne)™]

Where
K, = value compared to guideline value to determine 95% Confi dence Level

Xavg = Calculated mean for a survey unit
ti.aor= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)

s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,, and s,
Xavg = -12
twar s 1.782 *Note: for values of t,., & not on the table, the nearest greater value is used
Sy = 12 ’
ng= 13
e = -6

Individual Completing Form: @Z_) / /‘7/ Date: l&(i@Jg'g
Reviewed by: M @ /m«;«/ Date: __/f// ;ZW
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Direct Beta-Gamma Data Sheet

Scrvey T.oe 2 Notes,
S-vect Tie Seorgia Tech Charactenzation Survey
Sursey SoilLIcaten) Radiochemistry Room- Hogd
Jate’ 102197
nstrument
Modaet: L2220 Senat # 52823 Eficency 2137%
Prove. 34-8 Senal# 11150 MDA 1808
Uncenamty
Gross Gross {95% Confidence
Survey  Total  Counts Per Activity Level) MDA

Paint  Counts Minute o100 cm?)  (gpmi100em®  (dpmi100 cm®)

1092 3951 3951 115927 3825 1808

1093 7030 7030 209785 5062 1808

1094 3666 666 107240 3690 1808

1095 36926 36926 1121110 11504 1808

1096 5626 5626 166987 4540 1808

1097 112856 112856 3435696 20085 1808

1098 5060 5060 149733 4312 1808

1099 6658 6658 198445 4929 1808

1395 1187 1187 31672 2183 1808

1396 2581 2581 74166 3121 1808

1397 1190 1190 31763 2185 1808

1398 1078 1078 28349 2092 1808

1399 2710 2710 78098 3194 1808

»
Individual C g Form: / 4 2 4/ ;/7
J Lo I oty
By: » 7

<€<NCTE SLRVEV ANI MEA ZATES SC NCT MAT IR e

- 1) Place totai counts rectly from meter  AStv.ly SSm Al I0rect ‘or sagngreunc
+2) Information for instrument 3ne DackGround aken rectly ram the MCA sgreacsraet

D-42
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Date: ///7’/704’
777




Calculatiqn Sheet

SURVEY TYPE: 2 Inpu't one of the following I for direct aioha
Survey Unit Radiochemistry Room- Hood 2 for direct betaigamma
Date 10/23/97 : 3 for removable aioha
Meter L2220 4 for removable betasgamma
Serial # 52823 5 for exposure data at 1 ¢cm
Probe 44-9 6 for exposure data at 1 meter
Serial # 11150
MDA 1808
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xayg = 1ng- Z(x))

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

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

(x) = 5748971
ng= 13
Xavg = 442229
Maximum value in popuiation = 3435696 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5843)

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

(i varies from 1 to ng)

Xavg = 442229

ng = 13

£(Xavg - Xi)2 = 10691585436882
s, = 943910
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Calculation Sheet

Survey Unit: Radiochemistry Room- Hood
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Be = Xavg * tragr [Sx(Ns)"]

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

Xayg = Calculated mean for a survey unit
Y. = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)

s, = standard deviation of measurements in a survey unit
ng = number of measurements within a survey unit used to determine Xavg @nd s,
Xavg = 442229
| FIPL 1.782 *Note: for values of t,., 4 not on the table. the nearest greater vaiue is used
S, = 943910
ng = 13
e = 908745

Individual Completing Form: iﬁﬁ/ %/V]//?/ Date: /d { 20{% /
/
Reviewed by: LV/ & / L ey Date: o/ ZZ?/
| /




Removable Alpha Data Sheet

Sy Tyze

3

Nctes
1 Place total counts Jirectly frem meter  Activity sqiuma wal sorect ‘ar TACRGITLIC
2} Information fer instrument ang Jacxgrouna taxen 2irecity ‘rom re MOA screacsreer

Efficiency: 28 35%

MDA:

13

Pryect Te Georgia Tech Charactenzation Survey
Survey Unit - Locanon) Raciocnemistry Room- Hood
Date 10:22:97
instrument
Mocel: LB 5100 W Senal # 3795
Probe: N/A Senal #: N/A
Survey Activity MDA

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

1092 74 13

1093 0 13

1094 [ 13

1095 ¢ 13

1096 0 13

1097 3 13

1098 1] 13

1099 0 13

1395 0 13

1396 0 13

1397 0 13

1398 0 13

1399 3 13

Individual Completing Form:

Reviewed By: -

s . 12/20/97

D-44
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Removable Beta-Gamma Data Sheet

4 Notes
Seorgia Tech Charactenzation Survey 1) Place otal counts directly ‘rem meter  Ac: vity conmn & 1 tor 2acngtT
Survey Urit, Locations Raagiocnemistry Rocm- Hoad 2} Information for instrument ang cackground taxen o m re MDA scraacs»eat
Oate 1Q.22.97
Instrument
Model: LB 5100 W Senal# 137395 Efficiency 43 45%
Probe. N/iA Senal# N/A MDA 17
Survey Activity MDA

Pont  (dpm/100 cm®)  (dpmr100 em?)

1092 988 17
1093 10 17
1094 S 17
1095 7 17
1096 5 17
1097 5 7
1098 s 17
1099 $ 17
1395 7 17
1396 ] 17
1397 4] 17
1398 0 17
1399 3 17

Ny . J3/30/7

;eviewed By: £ M Date: 5 // ’7'/7/

D-43
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

Notes:

Enter all time in minutes

Enter ail dates as m/d/y

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

Enter probe area as 100 if not applicable (i.e.. Ludlum 2929, etc.)
PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): DECON Room
SURVEY TYPE: 1 {direct alpha) SURVEY TYPE:
METER: L2220 METER:
SERIAL #: 48409 SERIAL #:
PROBE #: 43-65 PROBE #:
SERIAL #: 62385 SERIAL #:
GUIDELINE VALUE: 100 (dpm/100 cmz) 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’) =

MDA = 2.71/T, + 3.29(RJ/T, + R,/T,) *

e (a/100)

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

1 for direct aipha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

;
-1
=
10/16/97
7:30
5
18.00%
59

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

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/17/97

Time background was taken = 8:00

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

T

Individual Completing Form: y @Zp %ﬁ/
Vi M

Reviewed By:

@/W

D-47

2 (direct beta/gamma)
L2221
68537
44-9
66762
5000 (dpm/100 cm?)

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

Background counts in Tb = 148
Date background was taken = 10/16/97
Time background was taken = 7:30
Rb = Background rate {cpm) = 148
e = Probe Efficiency = 31.75%
a = Probe Area (cm) = 15

- 1245]

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB S100 W

13795
N/A
N/A
100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/17/97
Time background was taken = 8:00

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

—

Date: / // 7/4\ 8

Date: /// ?’/48
/ /

MDA (dpm/100 cm?) =




Direct Alpha Data Sheet

Survey Typa: 1 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity cotumn will correct for background
Survey Unit (Location:  DECON Room (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/116/97
Instrument
Model: 12220 Serial #: 48409 Efficiency: 18.00%
Probe: 43-65 Senal#: 62385 MDA: 123
Uncertainty
Gross Gross (95% Confidence
Survey  Totai Counts Per Activity Levet) MDA

Point  Counts  Minute  (dpnv100cm’)  (dpmy/100cm?)  (dpmv100 cm?)

1200 2 2 -28 49 123

1201 2 2 -28 49 123

1202 0 0 -47 41 123

1203 0 0 -47 41 123

1204 o 0 47 41 123

1205 2 2 -28 .48 123

1206 0 [} 47 41 123

1207 0 0 -47 41 123

1208 0 [} -47 41 123

1209 2 2 -28 49 123

1210 1] 0 47 41 123

zn 0. 0 47 41 123

1212 Q 0 -47 41 123

1213 2 2 -28 49 123

1214 0 0 47 41 123

1215 4 4 -9 55 123

1216 0 ] -47 41 123

1227 4 4 -9 55 123

1228 0 0 47 a1 123

1229 2 2 -28 49 123

1230 0 ] 47 41 123

1231 1 1 -38 45 123

1232 1 1 -38 45 123

1233 2 2 -28 49 123

1234 1 1 -38 45 123

1235 3 3 -19 52 123

1236 2 2 -28 49 123

1387 1 1 -38 45 123

1388 1 1 -38 45 123

1389 0 0 -47 4 123

1330 2 2 -28 49 123

Individual Completing Form: O’/é‘:) A/\/ Date: /, / 69,/? B

s PR TE L e L5148
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit DECON Room
Date 10/16/97
Meter L2220
Serial # 48409
Probe 43-65
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

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

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

Where
Xavg = calculated mean for a survey unit

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

E(xy) = -1137

ng = 31

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

Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

Where

S, = 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
Ng
Xi

[}

Xavg = -37

ng = 31

B(Xavg - %)= 4026
s = 12

D-49

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

(ne - 1)



Calculation Sheet

Survey Unit: DECON Room
Survey Type: 1

This sheet uses the following equation to determine the 95%
. Confidence Level. (NUREG/CR-5849) Ha = Xavg * tiaar [S:/(ng)"]

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

Xavg = calculated mean for a survey unit

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

Xavg = -37
tyegt= 1.697  *Note: for values of t,., 4 not on the table, the nearest greater value is used
S = 12
ng = 31
e = -33

Individual Completing Form: JE %7—/‘ Date: [/ 2@ ZQ ?
! [(g i {v‘lf,

Reviewed by: 5 -Wlﬁ ") (e Date: _\
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Direct Beta-Gamma Data Sheet

Survey Type: 2 Notes:
Project Title: Georgra Tech Charactenzation Survey (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): DECON Room (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/16/197
Instrument
Model: 12221 Serial #: 68537 Efficiency: 31.75%
Probe: 44-9 Senal #: 66762 MDA: 1245
Uncertainty
Gross Gross. (95% Confidence
Survey  Total Counts Per Activity Level) MDA

Point  Counts  Minute  (dpmi100cm’)  (dpr100cm?)  (dpm/100 em’)

1200 142 142 -126 701 1245

1201 142 142 -126 701 1245

1202 92 92 -1176 638 1245

1203 96 96 -1092 643 1245

1204 168 168 420 732 1245

1205 114 114 -714 . 666 1245

1206 108 108 -840 658 1245

1207 94 94 -1134 840 1245

1208 a0 80 -1428 621 1245

1209 184 184 756 750 1245

1210 234 234 1806 804 1245

1211 92 92 -1176 638 1245

1212 256 256 2268 827 1245

1213 122 122 -546 676 1245

1214 168 168 420 732 1245

1215 976 976 17386 1380 1245

1216 194 194 966 761 1245

1227 158 158 210 720 1245

1228 156 156 168 718 1245

1229 152 152 84 713 1245

1230 250 250 2142 821 1245

1231 241 241 1953 812 1245

1232 240 240 1932 811 1245

1233 200 200 1092 768 1245

1234 198 198 1050 766 1245

1235 201 201 1113 769 1245

1236 350 350 4241 918 1245

1387 k3] 310 3402 881 1245

1388 510 510 7601 1056 1245

1389 500 500 7391 1048 1248

1390 492 492 7223 1041 1245

Raviewsd By:l T\ /\/\nl-é /'k_) Eﬂl{lvw' Date: \‘ lqél qts
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Calculation Sheet

SURVEY TYPE: 2 . Input.one of the following 1 for direct alpha
Survey Unit DECON Room 2 for direct beta/lgamma
Date 10/16/97 3 for removable alpha
Meter L2221 4 for removable beta/gamma
Serial # 68537 5 for exposure data at 1 em
Probe 44-9 6 for exposure data at 1 meter
Serial # 66762
MDA 1245
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1/Ng« 2(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

Where

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

2(x) = 55266
ng = 31
Xavg = 1783
Maximum value in population = 17386 (dpm/100 cm2)

Standard Deviation

2 172
(E(xavg = xi) )

o
»
]

This sheet uses the following equation té determine the Standard

Deviation. (NUREG/CR-5849) (ns- 1"

Where
s, = standard deviation

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

Xavg = . 1783

ng= 31

£(Xavg = Xi)2 = 432719577
S = 3798
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Calculation Sheet

Survey Unit: DECON Room
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Ba = Xavg + tiear [Se/(Ns)"]

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

Xavg = Calculated mean for a survey unit

t1..0r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sx = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = 1783
t1.a'df = 1.897 *Note: for values of t1.s . NOt ON the table, the nearest greater value is used
S = 3798
ng = 31
R, = 2941

Individual Completing Form: Date: /o ?9

Revieweq by: \JS ,{,\u .LM“ Date: ! “%Hf&

D-53



Removabie Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for backgrouna
Survey Unit (Location): OECON Room (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: donrist
instrument
Model: LB 5100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Serial #: N/A MDA: 13
Survey Activity MDA

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

1200 0 13

1201 3 13

1202 0 13

1203 [¢] 13

1204 0 13

1205 0 13

1206 0 13

1207 [¢] 13

1208 a 13

1209 0 13

1210 3 13

1211 3 13

1212 o] 13

1213 3 13

1214 0 13

1215 0 13

1216 0 13

1227 0 13

1228 0 13

1229 7 13

1230 [«] 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

1380 3 13

ot Compting //4/&/ e 1 /1059

Reviewed By: _D‘ ZJM_‘ () vAAM./ Date: \ ’[ chq'%
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): DECON Room (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: Jonzier
Instrument
Model: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Serial #: NJ/A MDA: 17
Survey Activity MDA

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

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

1208 5 17

1210 10 17

1211 63 17

1212 10 17

1213 7 17

1214 40 17

1215 3 17

1216 1 17

1227 o] 17

1228 10 17

1229 [o] 17

1230 1 17

1231 0 17

1232 4] 17

1233 a 17

1234 7 17

1235 3 17

1236 0 17

1387 14 17

1388 102 17

1389 14 17

1390 7 17

s comping e CAA ra e 1/ V/CF

Revie::ed By: ‘ 1\ ﬂ:\.«hl\ / i)‘,l ,\A.,{ Date: " I l C& chi
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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/ly
Enter efficiency in decimal form (i.

e.. 28.3% = 0.283)

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

PROJECT TITLE:

SURVEY UNIT {Location):

SURVEY TYPE: 1
METER: L2220
SERIAL #: 48409
PROBE #: 43-65
SERIAL # 62385
GUIDELINE VALUE: 100

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE: 3
METER: LB 5100 W
SERIAL #: 13795
PROBE #: NIA
SERIAL #: N/A
GUIDELINE VALUE: 20

Ts = Sampls Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

MDA = 2.71/T, +3.29( 5/Ia:_Bbf_TS): :

Georgia Tech Characterization Survey

DECON Room- Hood and Ventilation System

e (a/100)

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

1 for direct alpha

2 for direct betasgamma

3 for removable alpha

4 for removable beta/gamma

(direct alpha)

(dpm/100 cm?)

[y Py

-5
10/16/97
7:30
-5
18.00%

4
l ’«o|

(removable aipha)

(dpm/100 cm?)
1
10
0.7
10/17/97
8.00
0.07
28.35%
100

v

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

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

Reviewed By:

—=
s
Koo

D-57

/

2 (direct beta/gamma)
L2221 '
68537

44-9
66762
5000 (dpm/100 cm?)

Ts = Sample Time (min} = 1
Tb = Background Time {min) = 1
Background counts in Tb = T 148
Date background was taken = 10/16/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 148
e = Probe Efficiency = 31.75%
a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = 1245]
4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A
100 (dpm/100 cmz)
Ts = Sample Time (min) = I &
Tb = Background Time (min) = 10
Background counts in Tb = 183
Date background was taken = 10/17/97
Time background was taken = 8:00

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

1

MDA (dpm/100 cm?) =

Date: ”716?%
Date: {/5—/;/




Direct Alpha Data Sheet

Notes.

(1) Place totat counts directly from meter Activity 2

Slumn wil cgrrecs o dackgroung

(2) Informaton for instrument and background taken directly from e MDA spreagsheet

Effictency: 18.00%
MDA: 123

MOA
{dpmv100 cm’)

123
123
123
123
123
122
123
123
123
123

Survey Ty oe !

Srgject Title: Georgra Tech Charactenzation Survey

Survey Unit {Locationy: OECON Room- H0o0d and Ventilation System

Date: 10/16/97

Instrument

Modet: L2220 Senal #: 48409

Probe: 43-65 Senal #: 62385

Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level)
Pont  Counts  Minute  (dpm/100cm?)  (dpav100 em?)
1217 Q 0 47 41
1218 0 "] 47 41
1219 0 0 47 41
1220 4 4 9 S5
1221 3] Q 47 41
1222 0 0 -7 41
1223 2 2 -28 49
1224 0 [} 47 41
1225 0 0 47 41
1226 4 4 9 55
Individual Ci ing Form:

f

Vo 22227

D-58

Date: /!7,/48
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Calculation Sheet

SURVEY TYPE: 1 Input one of he fallowing * ‘or direct alpna
Survey Unit DECON Room- Hood and Ventilation System 2 for direct betagamma
Date 10/16/97 3 for removable alpha
Meter L2220 4 for removable betaigamma
Serial # 48409 5 ‘or exposure data al 1 cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 {(dpm/100 cm2)

Average Measurement Level

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

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

I(x) = -375
ng = 10
Xavg = -38
Maximum value in population = -9 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E{Xavg = X055
Deviation. (NUREG/CR-5849) (ng - 1)'?

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

Xavg = -38

ng = 10

£(Xavg - X = 2349
S = 16

D-59



Calculation Sheet

Survey Unit: DECON Room- Hood and Ventilation System
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) e = Xavg * tiaar [Se/(N5)"]

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

Xavg = Calculated mean for a survey unit
ti.ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)

s, = standard deviation of measurements in a survey unit
n, = number of measurements within a survey unit used to determine x,,4 and s,
Xavg = -38
t1_¢ldf = 1.833 “Note: for va_Iues of ty.a o NOL ON the table, the nearest greater value is used
S = 16
nNg = 10
Bo = -29

Individual Completing Maf— %/)/ Date: (17 ’%

Reviewed by: % ’%(/«4 Date
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Calculation Sheet

SURVEY TYPE: 2 Input one of the fallowing 1 ‘or direct aioha
Survey Unit DECON Room- Hood and Ventilation System 2 for arrect beta,gamma
Date 10/16/97 3 for removabie alpha
Meter L2221 4 for removable beta/gamma
Serial # 68537 5 for exposure data at $ cm
Probe 44-9 6 for exposure data at 1 meter
Serial # 66762
MDA 1245
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1N« £0x))
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

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

(x) = 672
ng = 10
Xavg = 67
Maximum value in population = 1092 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg = X3
Deviation. (NUREG/CR-5849) (ns - '

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

Xavg = 67

ng = 10

£(Xavg X2 = 1510690
S = 410
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Calculation Sheet

Survey Unit: DECON Room- Hood and Ventilation System
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) He = Xayg * tear [S:(Ng)"7)

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

Xavg = 67
t1 ,df= 1.833 Note: for values of t,., a1 not on the table, the nearest greater value is used
$¢ = 410
ng = 10
e = 304

Individual Completing Form: Date: / Z /{ 9 8
’ Z 17
Reviewed by: W W Date:  //7/2 )

D-63



Removabie Alpha Data Sheet

3 Netes
Secrgia Tech Charactenzatior Survey. 1 Place totar sounts irectly from meter  ATtuty toimn il sorrect o SACKSrR 2
DECCN Room- Hood and Ventuation System :2ieformation for rstrument ana dacKground taxer Trectly rom me MDA ssreacs-es:
10,117.97 -

Instrument

Mccet LB S1G0W Seral 8 13795 Efficency: 28.35%

Prose NVA Senal #  N:A MDA, 13

Survey Activity MDA

Pont  ;3pm/100 cm’} {dpm/100 cm?)

217 3 13
1218 3 13
1219 0 13
1220 Q 13
1221 3 13
1222 0 13
1223 a 13
1224 3 13
1225 a 13
1226 9 13

Individual Completing Form: . . Date: * \\mww

Reviewed By: v T~ Date: [1“\\\\\&
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NS

DECON Room- Walk-in Hood

Elevation View

Not Drawn To Scale
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

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

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

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

R
e (a/100)

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

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

PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable betaigamma

SURVEY UNIT (Location): Decon Room- Walk in Hood

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

METER: L2220 METER: L2220

SERIAL #: 48409 SERIAL #: 68537

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

SERIAL #: 62385 SERIAL #: 66762

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (miny= 1
Background counts in Tb = 5 Background counts in Tb = 148
Date background was taken = 10/21/97 Date background was taken = T 102197
Time background was taken = 7:30 Time background was taken = 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 148
e = Probe Efficiency = 18.00% e = Probe Efficiency = TTTT31.75%
a = Probe Area (cm) = 59 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 1245

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

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

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

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time {min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/21/97 Date background was taken = 10/21/97
Time background was taken = 11:04 Time background was taken = 11:04
Rb = Background rate {(cpm) = 0.07 Rb = Background rate (cpm) = 2
@ = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17]

individual Completing Form:

ava

Reviewed By:

4

D-67
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Calculation Sheet

input one of the fallowing

SURVEY TYPE: 1
Survey Unit Decon Room- Walk in Hood
Date 10/23/97
Meter L2220
Serial # 48409
Probe 43-65
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

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

(i varies from 1to ny)

{x) = -1164
ng = 40
Xavg = -29

Maximum value in population =

0 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation

calculated mean for a survey unit

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

(i varies from 1 to ny)

Xavg = -29

ng = 40

(Xavg - X2 = 6814
S = 13

D-69

1 for direct aipha

2 for direct beta.gamma

3 for removabie alpna

4 for remavable heta:gamma
§ for exposure cata at 1 cm

6 for exposure data at 1 meter

Xavg = 1N - (X))

- 2172
sx - (Z(xavg - Xv) }

(ns - 1)112



Calculation Sheet

Survey Unit: Decon Room- Walk in Hood

Survey Type: 1

This sheet uses the following equation to determine the 95%

Confidence Level. (NUREG/CR-5849) He = Xavg * tiaar [Sk(Ng)"]

Where

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

Xavg = Calculated mean for a survey unit

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

s, = standard deviation of measurements in a survey unit

n = number of measurements within a survey unit used to determine x,,, and s,

Xavg = -29
t1.a_df = 1.697 Note: for values of 1,., ROt on the table, the nearest greater value 1s used
Sy = 13
ng = 40
He = -25

Y

Individual Completing Form: g
/
Reviewed by: W 2ty

D-70

Date:} a5 Qf/

Date:  // 7/¢ S



Direct Beta-Gamma Data Sheet

T P3ce 0 tOUNLS Zirecty oM TRl ATNL Y, It ure o

<21 .nfCrmaten ‘or NStrument and DACKGITLRC WK™ Trasty b

ENGE 2 Notes

23, Secrya “ecn Charactenzation Survey

Sur.ey Ut Lscatony Jecor Rcom- Naik in ~cod

Date MYPAR-Yd

‘nsirument

Mocel: L2220 Senal #: 68537 31757

Probe 449 Senal# 86752 RErCR

uncerainty
Gross Gross 195% Confidence
Survey  Tatal  Counts Per Activity Level) MDA

Pont  Counts Minute gpmy100 cml) {dpms 100 cm;) 1dpmy 100 cm™)
*360 3800 3800 76682 2586 1245
1361 4296 4296 87097 2744 1245
1362 1396 3896 78698 2817 1245
1363 4720 4720 96000 281 1245
1364 21740 21740 453375 6089 1245
1365 78 378 4829 944 1245
1366 252 252 2184 823 1245
1367 11858 11858 245879 4509 1245
1368 421 421 5732 982 1245
1369 36900 36900 771696 7921 1245
1370 25832 25832 539297 6633 1245
1371 722 722 12052 1214 1245
1372 874 874 15244 1316 1245
1373 488 488 7139 1038 1245
1374 1740 1740 33428 1738 1245
1375 406 406 5417 969 1245
1378 308 308 3360 879 1245
1377 183150 183150 3842562 17620 1245
1378 510 510 7601 1056 124§
1379 187372 187372 3931213 17822 1245
1380 2478 2478 48924 2109 1245
1381 5400 5400 110278 3065 1245
1382 348 345 4136 . 914 1245
1383 $20 520 7811 1064 1245
1384 430 430 5921 989 1245
1385 1520 1520 28808 1681 1245
1386 340 340 4031 909 1245
1391 510 510 7601 1056 1245
1392 507 507 7538 1053 1245
1393 2800 2800 55685 2235 1245
1394 176 175 567 740 1245
1400 4044 4044 81806 2665 1245
1401 7210 7210 148283 3530 1245
1402 425 425 5816 985 1245
1403 1427 1427 26856 1633 1245
1404 320 320 3612 890 1245
1405 242 242 1974 813 1245
1406 327 327 3759 897 1245
1407 475 475 6866 1027 1245
1408 810 810 13500 1274 1245

Individual Completing Fol

I'|'|'l:/

By:

7 7

oo, s
Mﬁ%

. 12l22l7

Date: // // ?{/ ? &




Calculation Sheet

SURVEY TYPE: 2 Input one of the fotiowing
Survey Unit Decon Room- Walk in Hood
Date 10/23/97
Meter L2220
Serial # 68537
Probe 449
Serial # 66762
MDA 1245
Survey Type Direct Beta/Gamma
Guideline Value 5000 {dpm/100 cm2)

Average Measurement Level

1 for direct alona

2 for arect betaigamma

3 for removable alpha

4 for removaoie dela/gamma
S for exposure data at ' cm

6 for exposure data at 1 meter

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

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

Where
Xayg = calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)
I(x) = 10793657
ng = 40
Xavg = 269841
Maximum value in population = 3931213 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

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

Xavg = 269841

ng= 40

E(Xavg - X)° = 28538521129639
$y = 855428

D-72

2 12
(E(Xavg = X))

(ns - 1)112



Calculation Sheet

Survey Unit: Decon Room- Walk in Hood
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) o = Xavg * tiagr [Si/(Ng)"?]

Where

i

He
Xavg
tar = 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

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

ns = number of measurements within a survey unit used to determine x,,4 and s,

Xavg = 269841
tygat= 1.697 *Note: for values of t,., o not on the table, the nearest greater value is used
S, = 855428
ng = 40
He = 499369

Individual Completing Form: m 4/’7/-/‘ / Date:}a 9:3 q

Reviewed by: W ‘rzet—7) Date: y 2/7F

b
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Removable Alpha Data Sheet

Iurvey Uit Locationy

3

Georgia Tech Characterszation Survey,

Notes

113 Place 1o1al COUrts Jreclly from —eler Aty by Souma AL sa

Decen Room- Walk in Hood

2) information ‘or iInstrument anc £ackground taken 2ractly from

Efficency 28 35%

MDA,

3

Date 18.21.67
instrument
Model: LB 5100 W Senal # 13795
Prooe: NiA Senal # NA
Survey Activity MDA
Point  !dpm/100 cm®) 1dpm/100 cm’)
1360 3 13
1361 3 13
1362 0 13
1363 0 13
1364 0 13
1365 9 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 1
1375 0 13
1376 0 13
1377 0 13
1378 0 13
1378 0 13
1380 0 13
1381 0 13
1382 3 13
1383 3 13
1384 0 13
1385 ] 13
1386 o} 13
1391 0 13
1392 3 13
1393 0 13
1394 ] 13
1400 3 13
1401 0 13
1402 Q 13
1403 0 13
1404 0 13
1408 0 13
1406 0 13
1407 0 13
1408 3 13

g Form:
{

Raviewed By:

N 44 12227
ecod B Tiger—

o[/ H2F

7

D-74



Removable Beta-Gamma Data Sheet

2 Notes
Saorgia Tech Character-zation Survey -1 Place t01al counts drectly om meter Actety -
Oecon Room- ‘Aaik 1n Hooc 2 Infermaton for ‘nsirument are dackgrauna ‘aken
1002167

instrument

Mocel: L8 5100 W ) Seral® 13795 Eficiency 33 45%

Prope NA Senal# NA MDA 17

Survey Activity MDA

Pont  {Cpmi160 cm’) (dpmr100 cm*)

*3860 7 17
1361 1 17
1362 14 17
1363 1 17
1364 1 17
1365 10 17
1366 3 17
1367 0 17
1368 S 17
1369 5 17
1370 16 17
1IN 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
1380 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 1 17
1394 3 17
1400 46 17 -
1401 7 17
1402 19 17
1403 3 17
1404 12 17
1405 10 17
1408 3 17
1407 3 17
1408 23 17

s Coniin o Ty e 12123137

Reviewed By: Oale: /‘// /;/‘g(f
) /7

D-75
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HEPA Ventilation Unit

Elevation View
Not Drawn To Scale
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O Survey Location
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Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for MDA = 2.71/T, + 3.29(R/T,, + Ry/T,)'?
each instrument per survey unit (NUREG/CR-5849): e (a/100)
Notes: X
Enter all time in minutes Survey type (by number) refers to direct or
Enter all dates as m/d/y removable alpha or beta/gamma surveys. This
Enter efficiency in decimal form (i.e., 28.3% = 0.283) is used to tie the various sheets together:
Enter probe area as 100 if not applicable (i.e.. Ludlum 2929, etc.)
1 for direct alpha
2 for direct beta/gamma
3 for removable alpha
PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): Hepa Ventilation Unit
SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)
METER: LB 5100 W METER: LB 5100 W
SERIAL # 13795 SERIAL # 13795
PROBE #: N/A PROBE #: N/A
SERIAL # N/A SERIAL # N/A
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/22/97 Date background was taken = 10/22/97
Time background was taken = 8:00 Time background was taken = 8:00
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% @ = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100

MDA (dpm/100 em )-

Individual Completing Form:

Reviewed By: M % / Wq

D-77

MDA (dpm/100 em?) =

]

Date: /&'/50 / 9\7
4/16/%8

Date:




8-

% W \ m / \ \.\ @Ieg \NVJ “\3§ gf\\&m PomMIINGY

£ € wZrL

£ 0 gzrt

€i [ czrl

€l £ 1Zvi

€1 Q 74 43

€ 0 (13 2%

€ I3 givi

€l [ Livi

£l € givL

£ ¢} Sive

NNEo 001/wdp) ﬁ.Eu 00 /wdp) Sy

YOW Aoy Aaning
-

A vaw — . ¥N #meuss Y/N 9asid
%Gt G¢  Aduanny3 C6/C:  # IBUSS OGS BT o0
wawnisy;
aaLST Ee.AE v B ns, Atsssn . L6TT'OL aeq
.qmnw.umm.:,m .,(_y. my..w r>w: A .~ 7] ...(yw,.w. 2unoufuoee pue suawnlISY: JC; WONBWIOU| (2} U VONBHIUBA momo?. 1u0Ie3CT: o >w..~..:n
FUNTENIES STTRACT N LLNSE R ide U80 WOy ARSEAT SIUNGS JBI0; e (1 RoAiNG UOHEZIBIEIETD) USa ] EBI0SS, an, a0,
ssion, i
£ azt_ rsrung

1994S BIEQ BYd|Y 3|qRAOWaY




Removable Beta-Gamma Data Sheet

Noles

Sureey Ty —
Sroect Tie Georgra Tecn Characterzation Survey it Pace total Courts Jirectly rCm ~eter  Actvty saima ail coreci or sachgriLe
Sursey Unit i Lzcation; Heza venhlaton Unit 12y information for :astrument ang SACKGIELAS laken Jrectty from the MDA spreacsrteer
Oate’ 10:22.97
Instrument
Model LB S100W Senal® 13735 Efficiency 43 45%
Probe” N/A Senal3: N.A MDA 7
Survey Activity MDA

Point  1dpm/100 cm’}  :dpm¢100 cm?)

1415
1416
1417
1418
1419
1420
1421
1422
1423
1424

1
72
95
74
14
21
14
92
26
51

17
17
17
17

Reviewed By:

D-79

Date:

Date:

/77
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

Notes:

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

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, eic.)

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #

PROBE #

SERIAL #:
GUIDELINE VALUE:

MDA = 2.71/T, + 329(R.T, + Ry/T.)"?
e (a/100)

Georgia Tech Characterization Survey

Scaffolding Equipment

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

1 for direct aipha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

3

LB 5100 W
13795

N/A

N/A

20

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:
v

(removable aipha)

(dpm/100 cm?)

.

10

0.7
10/22/97
15:21
0.07
28.35%
100

|

s

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

4 (removable beta/gamma)

LB S100 W
13795

N/A

N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

1

10

18.3
10/22/97
15:21

2
43.45%
100

Lf

Date: JOZZZJ/Q 7

Reviewed By:

bon Wy

el

letaree,

{

D-81

/

Date: ///5/;8
VA4



Removable Alpha Data Sheet

Survay Type: 3 Notes:
Project Title. Georgia Tech Charactenzation Survey (1) Placa total counts directly from mater  Activity column wiit corract for Dacxground
Survey Unit {Location): Scaffoiding Equipment (2) Information for instrument and bacxground taken directly from the MDA spreadsneet
Date: 1022/97
Instrument
Mocel: LB S100 W Senai #: 13735 Efficency: 28.35%
Probe: N/A Serial #: N/A MDA 13
Survey Activity MDA

Point  (dpm/100 em?) (dprv100 em?)

1429 [ 13

1430 Q 13

1431 0 13

1432 0 13

1433 0 13

1434 7 13

1435 0 13

1438 Q 13

1437 0 13

1438 3 13

1439 0 13

1440 3 13

1441 [} 13

1442 0 13

1443 [} 13

1444 0 13

Individusl Completing Fom: Date: / J/QA.j/ 0'7

Reviewsd By:

D-82

o ) 76/ 8




Removable Beta-Gamma Data Sheet

Survey Type. 4 Notes:
Project Tite: Georgia Tech Characterization Survey (1} Place total counts directly from meter. Activity column wall corract for background
Survey Unit (Location): Scaﬂolding Equipment (2) Information for Instrument angd background taken directly from the MDA spreadshest
Oate: 10/22/97
Instrument
Model: LB 5100 W Senal #: 13785 Efficiency: 43.45%
Probe: N/A Serial ¥ N/A MDA: 17
Survey Activity MDA

Point  (dpm/100 em’) (dpmv100 em?)

1429 7 17

1430 42 17

1431 12 17

1432 5 17

1433 1 17

1434 1 17

1435 16 17

1438 10 17

1437 10 17

1438 18 17

1439 18 17

1440 14 17

1441 12 17

1442 7 17

1443 3 17

1444 5 17

Individual Compheting Form: ome:_ /¢ 02425/7 7
Reviewsd By: éﬂ%/éf Dats: /, / 7 é{ /? rd

D-83
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

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

PROJECT TITLE:

Georgia Tech Characterization Survey

SURVEY UNIT (Location):

Manlift

2.71/T, + 3.29(R,/T, + R,/T,)"?
@ (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

SURVEY TYPE: 3
METER: LB 5100 W
SERIAL # 13795
PROBE #: N/A
SERIAL # N/A
GUIDELINE VALUE: 20

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

(removable aipha)

(dpm/100 cm?)

1

10

0.7
10/16/97
13:.42
0.07
28.35%
100

—=
pr=

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

y -

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

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3

Date background was taken = 10/16/97
Time background was taken = 13:42

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

MDA (dpm/100 cm?) = 17]

Date: / / f/?,@

Reviewed By:

Date: 4 //‘6, A" f

/ﬁ%

D-85




Removable Alpha Data Sheet

3

Seorgia Tecn Characterzation Survey

Notes
.1: P'ace 'otal counts Sireclly rom meter AChwly Soumn Wi 22eR2 r SASKIrILRS
21 informatien for instrument and Jackgrourc :aken zirectly rom re WCA s

Efficiency’ 28 35%

MDA ‘3

Suriey unit Locations Maroft

Cate 101697

irstrument

Mocel: LB 5100W Senal #3795

Probe N:A Senal & NA

Survey Activity MDA

Pot  (dpmi100 cm’) (dpm/100 em’)
1055 0 13
1056 0 13
1057 0 13
1058 0 13
1059 0 13
1060 0 13
1061 0 13
1062 0 13
1063 0 13
1064 o} 13
1065 ¢} 13
1066 0 13
1067 3 13
1068 0 13
1069 o] 13
1070 0 13
1071 7 13
1072 0 13
1073 0 13
1074 4] 13
1075 0 13
1076 3 13
1077 o] 13
1078 Q 13
1079 0 13

individual Completing Form:

Reviewed By:

D-86

w1 [¥[2S

1 Date: J/,//'?//?f




Removable Beta-Gamma Data Sheet

Survey Type- 4 Notes:
Project Title: Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Actwity column will correct ‘or tackground
Survey Unit {Location): Manlift (2) Informavon for instrumaent and background taken directly from the MDA spreadsheet
Cate: Jores7
instrument
Modet: LB 5100 W Serial # 13795 Efficency: 43.45%
Probe: N/A Serial #1 N/A MDA: 37,
Survey Activity MDA

Point  (dpm/100 em?) (dpmy100 em?)

1055 1 17

1056 1 17

1057 [¢] 17

1058 3 17

1059 7 17

1060 3 17

1081 1 17

1062 Q 17

1083 5 17

1064 0 17

1085 1 17

1068 1 17

1087 3 17

1088 0 17 ,

1069 0 17

1070 1 17

1071 7 17

1072 5 17

1073 3 17

1074 5 17

1075 [¢] 17

1078 1 17

1077 5 17

1078 1 17

1079 1 17

Compieting Fom: @‘? Date: //j/ég
Rovimcay:/ M / W oax-:jl/lé/fg

D-87



88-d

Clean-Up Survey

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

Smears

1148-1195
1196-1199
1521-1540
1558-1578
1593-1597
1601-1618

Location

Floor of First Floor

Walls of First Floor

Walls and Floor of Second Floor
Floor by Plug Storage Area

Floor of DECON Room (by Hood)
Circular Saw




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

Notes:

Enter all time in minutes
Enter all dates as m/dly
Enter efficiency in decimal form (ie., 28.3% = 0.283)

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

MDA = 271/T, + 3.28(R/T, + RyT 2"2

Georgia Tech Characterization Survey

Clean-Up Survey

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

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE: 3
METER: LB 5100 W
SERIAL # 13795
PROBE #: N/A
SERIAL #: N/A
GUIDELINE VALUE: 20

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

————

(removable alpha)

(dpm/100 cm?)

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

LB S100 W
13795

N/A

N/A

I

———————

4 (removabie beta/gamma)

100 (dpm/100 cm?)

Ts = Sample Time (min) =

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

a = Probe Area (¢cm) =

MDA (dpm/100 cm?) =

1

10

18.3
10/23/97
8:00

2
43.45%
100

l

7

I

Date: __/, 3/47 ?/ 7

Ve
YW Locreer

I4

/

D-89

Date: ;//é/ 7 ; f



Removabie Alpha Data Sheet

3 Notes
Eeorgla Tecn Charactenzation Survey *+ Place otal counts directly fom meter  Atwty 2giime put 13rrect Yo DATNGrTLOG
;:{‘; ¥ U”'I Lacatiom T;;;';D Survey *2: Infarmation for nstrument and DacKkgraurs taxen recty from tne \ICA soreacsteet
Instrument
Mocel LB S100W Senat & 13795 Efficency. 28.35%
Prcoe: N/A Senal® NiA MDA, °3
NT= None Taken
Survey Activity MDA Survey Actvity MDA
Point  (dpmr100 em®)  1dpmi100 cm?) Pont  idpms100 cm™  (cpm: 100 em':
1148 3 13 1558 3 13
1149 3 13 1559 ] 13
1150 [\ 13 1560 3 13
1151 ¢l 13 1561 [} 13
1152 o] 13 1562 0 13
1153 3 13 1563 ol 13
1154 0 13 1564 NT 13
1155 3 13 1565 9 13
1156 3 13 1566 ol 13
1157 3 13 1567 3 13
1158 0 13 1568 Q 13
1159 0 13 1569 4] 13
1160 b) 13 . 1570 3 13
1161 o} 13 1571 3 13
1162 0 13 1572 0 '3
1163 0 13 1573 3 13
1164 ¢} 13 1574 9 '3
1165 0 13 1575 9 13
1166 o 13 1576 9 17
1167 0 13 1577 3 13
1168 0 13 1578 0 '3
1169 0 H] 1593 Q 13
1170 0 13 1594 0 13
1171 0 13 1595 3 13
1172 3 13 1596 0 13
1173 0 13. 1597 0 3
1174 0 13 1601 Q 13
1175 [s} 13 1602 a 13
1176 0 13 1603 2 13
1177 3 13 1604 4 3
1178 0 13 1605 o . 13
179 0 13 1606 0 13
1180 0 13 1607 0 13
1181 0 13 1608 0 13
1182 3 13 1609 0 13
1183 0 13 1610 0 13
1184 0 13 1611 0 13
1185 0 13 1612 0 3
1186 3 13 1613 0 13
1187 0 13 1614 0 13
1188 o 13 1815 0 13
1189 0 13 1616 0 13
1190 0 13 1617 0 13
1191 3 13 1618 0 13
1192 10 13
1193 o] 13
1194 0 13
1195 3 13
1196 0 13
1197 0 13
1198 0 13
1199 0 13
1521 v] 13
1522 0 13
1523 0 13
1524 0 13
1525 0 13
1526 0 13
1527 0 13
1528 0 13
1529 0 13
1530 0 13
1531 0 13
1532 4] 13
1533 0 13
1534 0 13
1535 3 13
1536 [¢] 13
1537 1] 13
1538 Q 13
1539 0 13
1540 Q 13

o L2 ?/? 7

Individual Completing Form:

Date: l / M

Reviewed By:

D-90



Removabie Beta-Gamma Data Sheet

ﬂa:zz /e

Survey Type 4 Notes:
Prcect The Georgia Tech Charactenzanon Survey
Survey Unit :Location) Clean-Up Surve
e '0_12_3/9_27 Survey (2) Information for instrument ang dacxgroung
Instrument
Model: LB S100 W Senat# 13795 Efficiency. 43.45%
Probe: N/A Senai # N/A MDA: 17
{ NT= Nons Taken
—
Survey Activity MDA Survay
Pont  (dpm/100 cm’) (dpmy100 em?) Point
1148 1 17 1558
1149 10 17 1559
1150 10 17 1560
1151 1 17 1561
1152 3 17 1562
1153 1M1 17 1563
1154 19 17 1564
1155 5 17 1565
1156 k] 17 1566
1157 7 17 1567
1158 19 17 1568
1159 0 17 1569
1160 7 17 1570
1161 10 17 1571
1162 3 17 1572
1163 10 17 1573
1164 1 17 1574
1165 [ 17 1575
1166 3 17 1576
1167 3 17 1577
1168 1 17 1578
1169 o 7 1583
1170 0 17 1594
1171 3 17 1595
172 3 17 1596
173 [ 17 1597
1174 5 17 1601
1175 5 17 1602
1176 0 17 1603
177 0 17 1604
1178 1 17 1605
179 3 17 1605
1180 3 17 1607
1181 0 17 1608
1182 14 17 1609
1183 1 17 1810
1184 7 17 1611
1185 k4 17 1612
1186 7 17 1613
e 1187 7 17 1614
e 1188 s 17 1615
1189 3 17 1616
1150 7 17 1617
1191 3 17 1618
1192 69 17
1193 7 17
1194 30 17
1195 12 17
1196 7 17
1197 10 17
1198 14 17
1199 7 17
1521 23 17
1522 1 17
1523 5 17
1524 7 17
1528 5 17
1526 1 17
1527 1 17
1528 H] 17
1529 [+] 7
1530 1 17
1531 3 17
1532 3 17
1533 (1] 17
1534 3 17
1535 1 17
1538 1 17
1537 21 17
1538 0 17
1539 [ 17
1540 1 17

Reviewed By: ?'- i Aﬂ\

D-91

(1) Placs total counts directly fram meter Activity cotume wiil cerrect for Sacngreung

taken zirectly from tne MOA spreacsnest

Activity

(@pm100 cm’)  (dpmi100 em)

N = ~
oou_oNNZ‘wmw;mw—ug‘u-maug

N b oL -
PEEBREBN~w~g

M
10
12
30
16
35

21
10

Date:

MDA

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

[/ 2G/67
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NS

NES Field Office- After Project Completion

Top View
Not Drawn To Scale
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

/ This sheet uses the following equation to determine the MDA for MDA = 2.71/T, + 3 29(Ry/T, + R,/T.)™?
each instrument per survey unit (NUREG/CR-5849): e (a/100)
—
Notes:
Enter all time in minutes Survey type (by number) refers to direct or
Enter all dates as m/dfy removable alpha or beta/gamma surveys. This
Enter efficiency in decimal form (i.e., 28.3% = 0.283) is used to tie the various sheets together:
Enter probe area as 100 if not appiicable (i.e., Ludlum 2929, etc.)
1 for direct alpha
2 for direct beta/gamma
3 for removable alpha
PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): NES Field Office-After Project Completion
SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gamma)
METER: L2220 METER: 12220
SERIAL # 50061 SERIAL #: 52823
PROBE #: 43-65 PROBE # 44-9
SERIAL #: 63291 SERIAL #: 11150
GUIDELINE VALUE: 100 (dpm/100 cmz) GUIDELINE VALUE: 5000 (dpm/100 cmz)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1
Background counts in Th = 3 Background counts in Tb = 92
Date background was taken = 10/23/97 Date background was taken = 10/23/97
Time background was taken = 7:30 Time background was taken = 7:30
Rb = Background rate (cpm) = 3 Rb = Background rate (cpm) = 92
e = Probe Efficiency = 18.00% @ = Probe Efficiency = 21.87%
a = Probe Area (cm) = 63 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 1443]
S~ SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)
METER: LB 5100 W METER: LB 5100 W
SERIAL # 13795 SERIAL # 13795
PROBE #: N/A PROBE #: N/A
SERIAL #: N/A SERIAL # N/A
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/23/97 Date background was taken = 10/23/97
Time background was taken = 14:38 Time background was taken = 14:38
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17]
Individual Completing Form: - / Date: / /j: ég
Reviewed By:/ @, 4/4/-// % [T ptey Date: /// 7 / ¢ /?
T / / V4
{
\\./"

D-93



r6-a

{ \
!

\ﬂW\m \\\\ @jeQ l.lv\J\v\J\NbJ ~

.

Sy

G 7

G6
56
56
56
56
S6
6
6
S6
56
S¢
S6
56
56
56
S6
S6
56

3 :Ag pemainay
/] \
0

[0y 9z
o¢ 9z
5¢ g1-
o¢ 9z-
ot 9
o¢ 92
0ot 9z
0t T
SE 2154
0o¢ 9z
og 92
0¢ j7Ad
5¢ 8-
ot 9z
Se 81-
0o 92z-
se 8L-
0ot 9z

{,W3 Q03 Audor
vaw

UaXe BUON = IN

5% von
T, hOuRDEE

IBsLaleRely v Oy Q- Wil AIZEIT eV, 2on2iEvoes pue 1BWNLISL U0, UONBLLOU I
A w0 o N
- BB ., ANDBND SILNCT 11D) BDBIe

saite

(woopiwdp; 1,05 00t/Awdp)

wwog Bunsidwo) |enpiapu)

0091
6651
8651
2551
985t
GESL
vSSE
€661
2851
1551
0SSt
6p5i
erst
2151
9rsi
12718
Lasl)
£vSt
Zrsi
(%1
ovsSi

(SN
zZ2

TOrO0O-~ 00000000 ~-00

OO rO0Or-000-000O0O~O0D

o

Silupy  SWRt) o

{13As™ Auanoy 18d SN0 [BlI0)  ABming
BOUBDYUOD 9,56+ $5040) ss010)
Aureasoun
LBZCC  ® 1BUdS GO-Cr .94C.e
19005 = 1eusg 0ZZZ repon
leawnsisu;
262 0. aeg
SCTICWO]) 19310, d JORY 80,0 DD = SN fUCHEIST pun fEramT
A8/JNE UONBZURIORIBLD Uoa_ BIE.08C M _lll.e

. el rg

199Yg ejeg eydyy 303410




Calculation Sheet

SURVEY TYPE: 1 Input ore of ihe followng 1 for direct alona
Survey Unit NES Field Office-After Project Completion 2 for girect betargamma
Date 10/23/97 3 ‘or removable aiora
Meter L2220 4 for removaole deta.gamma
Serial # 50061 5 for exposure gata at 1 cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 63291
MDA 95
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1/Ng- T1x)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

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

Z(Xi) = 428
ng = 18
Xavg = -24
Maximum value in population = -18 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard S, (E(Xaug = X"

Deviation. (NUREG/CR-5849) (ns - 1)

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

Xavg = «24

ng = 18

£(Xavg - X)7 = 1960
S¢ = 11

D-95



Calculation Sheet

Survey Unit: NES Field Office-After Project Completion

Survey Type: 1

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

Where

= xavg + t1-cz,c!f [sxl(ns)”z]

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

Xavg = Calculated mean for a survey unit

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

s, = standard deviation of measurements in a survey unit

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

Xavg = -24
tyeat= 1.740 *Note: for values of t,., « N0t on the table, the nearest greater value is used
Sy = 11
ng = 18
Ba = -20

Individual Completing Form; ,ﬂéﬁé\i 7/\7/

Reviewed by: / / / /mm/—/

D-96

Date: 74

Date:_// $/78
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Direct Beta-Gamma Data Sheet

3ir2, T,z 2 Nces

rsect Tre Sesrgia “sen Charactenzaticn Survey

Sur.ev Lnit Lacaion NES F.eta Office-Aher Proiect Comaisticn

Date 12397

instrument

Mocel. £2220 Senal 3 52923

Probe. 34-9 Senala 11150

Uncertainty
Gross Gross (95% Conficence
Survey  Totat Counts Per Activity Level) MDA

Pont  Counls ~ Minute  {dpmu100cm’)  (dpmy100cm®)  (gpmy100 cm')
1540 62 52 -914 741 1443
1541 67 67 -762 753 1443
1542 83 83 274 790 1443
1543 54 54 -1158 722 1443
1544 62 62 -914 741 1443
1545 72 72 610 765 1443
1546 80 a0 -366 784 1443
1547 70 70 -871 760 1443
1548 80 80 -366 784 1443
1549 76 76 488 774 1443
1550 82 82 -305 788 1443
1551 81 81 335 786 1443
1552 a0 80 -366 784 1443
18583 74 74 -549 770 1443
1554 68 68 732 756 1443
1555 56 36 -1097 727 1443
1556 49 49 <1311 709 1443
1557 87 87 -152 799 1443
1598 NT
1599 NT
1600 NT

't Place totas Sounts Sirectly oM meter Ity thume we
- 21 information for :nstrument anc JACKGIILNG taRan Sitelly

EHicency: 2137%
MDA 1443

NT=Nore Taken

Individual Completing Form: (d& pa
e

Reviewed By:

v 7

// )’/48

Date:

/i




Calculation Sheet

Input ore of the following

SURVEY TYPE: 2
Survey Unit NES Field Office-After Project Completion
Date 10/23/97
Meter 12220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 1443
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 ¢cm2)

Average Measurement Level

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

Where
Xavg = calculated mean for a survey unit
ng = number of measurements within a survey unit

X; = systematic and random measurements at point (i)

(i varies from 1 to ng)

T(x) = -11370
ng = 18
Xavg = 632

Maximum vaiue in population =

-152 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xavg = Calculated mean for a survey unit
ng = number of measurements within a survey unit

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

(i varies from 1 to ng)

Xavg = 632

ng = 18

(Xavg - X = 3133762
S = 429

D-98

* for qirect alora

2 for direct betaigamma

3 for removable aiora

4 for removable vetargamma
5 for exposure data at t cm

6 for exposure data at 1 meter

Xavg = 1/Ng. Z(x)

- 212
S, = (z(xavg - %)

(ns - 1)1"2



Calculation Sheet

Survey Unit: NES Field Office-After Project Completion
S Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) o = Xavg * tiaar [Sx/(Ns)"]

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

Xavg = Calculated mean for a survey unit

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

Xavg = -632
| P 1.740 “Note: for values of t,., 4 not on the table, the nearest greater value is used
s, = 429 '
ng = 18
By = -456

' ¢

Individual Completing F?: 44% W Date: d 9 D)
) — . .
Reviewed by: /’W Z)/ /2’2’%#/41 Date: ;{/ -}é/zf
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Removable Alpha Data Sheet

Survey Type. 3 Notes. .
Project Title Georgia Tech Characterization Survey (1) Place iotal counts directly from meter Actvity column wul correct ‘or nackgroura
Survey Unit (Location): NES Field Office-After Project Completion {2) Information for :nstrument and background taken diractly from the MCA spreadsneet
Oate: 102397
Instrument
Model: L8 5100 W Senal #: 13795 Efficiency: 28.35%
Prove: N/A Senal#: N/A MDA. 13
Survey Activity MDA

Point  (dpm/100 cm’)  (dpv100 em’)

1540 0 13

1541 0 13

1542 0 13

1543 0 13

1544 0 13

1545 0 13

1548 0 13

1547 3 13

1548 0 13

1549 0 13

1550 [} 13

1551 0 13

1552 0 13

1553 0 13

1554 [+} 13

1555 [’} 13

1558 o} 13

1557 o} 13

1598 Q 123

1599 0 13

1800 0 13

Individual Complating Form: %A; /44/ Date: / / 5 /é 8
- ety 777

D-100



Removable Beta-Gamma Data Sheet

Sare2y

Segiect

Suriey rit-Lzcau
Cate

an

4

N

Secrgia Teen Characterzation Suriev

MES Fieig Office-After Prowec: Compieticn

10:23.97

‘es

Prace 10131 zunis Tieactly o mater P lSurme

2. infzrmauen ‘or rsirymert 203 DACKGIIUNS *anen reCly rum ma

Sficcency 4335
VDA '7

Instrument
Moce! LB S100W Senal = 13795
Prooe N.A Senal s A
Survey Activily MDA

Pont  :0pmi100 cm?)  dpmi100 em’)

1540 1 17

1541 1 17

1542 19 17

1543 S 17

1544 5 17

1545 5 17

1546 12 17

1547 10 17

1548 0 17

1549 14 17

1550 7 17

1551 1 17

1552 3 17

1553 5 17

1554 S 17

1555 5 17

1556 7 17

1557 1 17

1598 14 17

1599 23 17

1600 S 17

Individual Completing Form:

Bl

77
Reviewed By: _M/

D-101

4

w2/ T/28

Date: 74// # 97
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Ground Floor Survey Data Summary

Range of Activity (dpm/100 cm?)
Direct Removable
Survey Location No. of Alpha MDA | Beta-Gamma | MDA Alpha MDA | Beta-Gamma | MDA
Survey Points
Center Columns 14 . -8810 110 289 -2713t0 3048 | 1860 0 13 0to44 17
North Wall of Reactor 20 “-110t0 110 289 | -2713t0 16522 | 1860 Oto3 13 0to 10 17
West Wall of Containment 7 -88 to 88 289 -3018t0 1799 | 1860 Oto3 13 0to 37 17
Northwest Wall of Containment 12 -110 to 22 289 -3018 t0 5335 1860 0 13 0to23 17
Northwest Corner of Containment 10 -110 to 44 289 -2957 t0 5792 1860 0 13 OtoS 17
West Comer of Containment 7 -110 to 88 289 ~-13111t0 21795 | 1860 Oto3 13 Otob 17
North Wall of Containment 12 -110to 44 289 | -2286to 1616 | 1860 0 13 0to12 17
East Wall of Containment 6 -26t0 9 116 -3048 to -549 1854 0 13 Oto7 17
Southeast Wall of Containment 14 -44 to 62 116 -3109 to 2195 1854 0 13 Otob 17
Southeast Corner of Containment 1 =26 to 441 116 | -262210 14815 | 1854 0to3 13 Oto12 17
Pump Room 22 -44 to 62 116 | -2865to 10242 | 1854 Oto3 13 0to12 17
Pump Room, Ceiling 17 -44t0 9 116 | -10361to 10547 | 1854 0 13 0to 10 17
East Wall, Outside of Experimental Rooms 10 ~ 44 10 247 - 116 -2500 to 2408 1854 Oto3 13 Oto12 17
Experimental Room No. 1 41 =44 t0 220 116 | -2926 to 5670 1854 0to3 13 0to12 17
Experimental Room No. 2 26 -44 to 18 116 -2865 to 1402 1854 0 13 Oto7 17
Experimental Room No. 2, Ceiling 15 -35t0 26 116 -2743 to -396 1854 Oto3 13 Otob 17
Rabbit System (to include unrestricted areas) 13 ~44:t0 123 116 -2184 to 4283 1261 Oto3 13 0to122 17
Process Equipment Room 27 -47 to 66 123 | -1176 10 40399 | 1261 01032 13 0 to 502 17
Process Equipment Room, Ceiling 8 -47 to -9 123 -1302t0 6677 | 1261 Oto7 13 0to3 17
Outer Wall of Process Equipment Room 15 -47 t0 28 123 | -2439t08048 | 1854 0to3 13 0to12 17
Reactor Faces-Process Equipment Room 10 -47 to 28 123 -504 to 2520 1261 0 13 0to10 17
Elevator Shaft 5 None Taken - None Taken - 0to 17 13 0to 175 17
Hydraulic Sump 4 None Taken - None Taken - Oto7 13 0to 173 17
Miscellaneous Areas 22 None Taken - None Taken - Oto14 13 010191 17

Shading represent areas where activities are above acceptable limits in
U.S. Nuclear Regulatory Guide 1.86, "Termination for Operating License for Nuclear Reactors," June 1974.
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Survey Locations with Elevated Activity- Ground Floor

Removable Alpha activity action level (DPM): 20/100 cm?
Removable Beta activity action level (DPM): 1000/100 ¢m?

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

| Removable Removable Direct Direct

Survey | Alpha Activity Beta/Gamma Activity Alpha Activity Beta/Gamma Activity Location

Number| dpm/100 cm? dpm/100 cm? dpm/100 cm? dpm/100 cm?
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

Page 1




« . sund

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

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

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

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

Removable Removable Direct Direct
Survey | Alpha Activity Beta/Gamma Activity Alpha Activity Beta/Gamma Activity Location

Number| dpm/100 cm? dpm/100 cm? dpm/100 cm? dpm/100 cm?
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 Wali 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-1
1118 32 332 None Taken None Taken Process Equipment Room

Page 2
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Ground Floor- Center Columns

Top View
Not Drawn To Scale

( N

Exhaust Air Monitor
\_

A
738
551
@I Pipe @ @
Stairs
O Survey Location T Survey Locations

"~ Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

MDA =

Notes:

Enter all time in minutes

Enter all dates as m/dly

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

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)
PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): Ground Floor- Center Columns
SURVEY TYPE: 1 (direct alpha)

METER: L2221
SERIAL #: 50062
PROBE # AC-3
SERIAL # 408951
GUIDELINE VALUE: 100 (dpm/100 cmz)

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 1

Background counts in Tb = 5

Date background was taken = 10/9/97

Time background was taken = 7:30

Rb = Background rate (cpm) = 5

e = Probe Efficiency = 7.70%

a = Probe Area (cm) = 59

MDA (dpm/100 em?) =

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

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/10/97

Time background was taken = 8:00

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm ) =

SURVEY TYPE:

METER:

SERIAL #
PROBE #
SERIAL #

GUIDELINE VALUE:

individual Completing Form: /&%_‘ %W-

Reviewed By:

E-§

2.7UT, + 3.28(R/T;, + RT,)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)-
12220
52823
44-9
11150
5000 (dpm/100 cm?)

Ts = Sample Time {min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 157
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 157
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpm/100 cm?) =

1860'

4 (removable beta/gamma)

LB 5100 W

13795

N/A

N/A

100 (dpm/100 cm?)

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

MDA (dpm/100 em?) =

T

Date: /J/ﬂo/q7
///3/%

Date:




Direct Alpha Data Sheet

lurvey T,ce
Project Tille

Survey Jout (Lacatony:

Groung Fioor- Center Columns

Georgia Tech Charactenzation Survey
={ound Foof- LenterColumns

Senal # 50062

Dale 10:9/97
nstrument

Mocel: L2221

Prodve: AC-3

Senal #: 408951

Survey
Point

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

Gross
Totai

Counts

CNOIABENOE S &N -

Notes
1) Place totar counts directly from meter AClvily sciumn ai 2ar
2} Information for instrument and dackgrourd taken cirectly ram

€ °Gr TACKGIILNE
ire MDA spreacsraet

Efficency: 770%
MDA 289

Uncertainty
Gross {95% Confidence
Counts Per Activity Lever) MDA
Minute  (dpm100cm?)  jdpmy100cm®)  (dpmy100 em?)
1 -88 106 289
7 44 149 289
[} 22 143 289
4 -22 129 289
4 -22 129 289
4 -22 129 289
5 0 136 289
2 66 114 289
4 -22 129 289
5 0 136 289
10 110 167 289
S 0 136 289
2 66 114 289
3 44 122 289
Individual G ing Form: M:a /4 ; Date: &éa/??
] : 7
7 Z— 7/
Reviewed By: W /dW Date: /// 6,/ ? /
4 / 7

E-6



Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Ground Floor- Center Columns 2 for direct beta/gamma
Date 10/9/97 3 for removable alpha
Meter L2221 4 for removable beta/gamma
Serial # 50062 5 for exposure data at 1 cm
Probe AC-3 6 for exposure data at 1 meler
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

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

2(xp) = -176

ng = 14

Xavg = -13
Maximum value in population = 110 (dpm/100 cm2)

Standard Deviation

2 1/2
)

(7]
»
[

This sheet uses the following equation to determine the Standard (E{Xavg = X

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

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

Xavg = -13

ng= 14

E(Xavg - X)) = 32638
Sy = 50

E-7



Calculation Sheet

Survey Unit: Ground Floor- Center Columns
Survey Type: 1

This sheet uses the following equation to determine the 9 Be = Xavg * tiog [S(Ng)"?]

Confidence Level. (NUREG/CR-5849)

Where

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

Xavg = -13
tyaat= 1.771  *Note: for values of t,., 4 not on the table, the nearest greater value is used
S = 50
ng = 14
e = "

Individual Completing Forp: d&, ﬁ/ Date: /o? / Zé é ?
Reviewed by: A/\J /? /aW‘C//q Date: /76
/

E-8



Direct Beta-Gamma Data Sheet

Survey Type:
Project Title:

Survey Unit (Locauon):

Date:

instrument
" Modet: 12220

Probe: 44-9

Survey
Point

548
547
548
549
S50
551
552
567
572
573
590
594
738
739

Gross
Totat

Counts

253
257
250
90
256
195
200
194
226
168
as
74
72
68

{1) Piace tatal counts diractly from meter Activity column will correct for background
{2) Informauon for instrument and background taken directly from the MDA spreadsheet

2 Nates:
Georgia Tech Characterization Survey
Ground Floor- Center Columns
10/9/97
Senat # 52823 Efficcency: 2187%
Serial ¥ 11150 MDA: 1860
Uncaertainty
Gross {95% Confidence
Counts Per Activity Level) MDA
Minute  (dpmy100em’) (dpnv100em?) (dpmr100 em?)
253 2926 1210 1880
257 - 3048 1218 1880
250 2835 1205 1880
9 -2042 938 1860
256 3018 1214 1880
195 1158 1121 1880
200 1311 1129 1860
194 1128 1119 1860
226 2103 1189 1860
1688 274 1074 1860
88 -2103 938 1880
74 -2530 208 1880
72 -2591 904 1880
1] -2713 898 1880
Individual Compieting Form:;
Reviewsd By: // feze Yy

w2/ ZVOT

/ =
Date: [//"’/ZJ
/ 7



Calculation Sheet

e SURVEY TYPE: 2 Input one of the fallowing

Survey Unit Ground Floor- Center Columns
Date 10/9/97

- Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 1860
Survey Type Direct Beta/Gamma
Guideline Vaiue 5000 (dpm/100 cm2)

Average Measurement Level

1 for direct aipha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

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

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

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to n,)
2(x) = 5822
ng= 14
Xavg 2 418
e Maximum value in population = 3048 (dpm/100 cm2)

Standard Deviation

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

(%2}
x
[

Where

standard deviation
Xavg = calculated mean for a survey unit

n, = number of measurements within a survey unit

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

S

Xavg = 416

n = 14

% (Xevg - Xi)* = 70472886
s = 2328

E-10

2172
(E(Xavg = Xi)")

. (ns . 1)1/2



Calculation Sheet

Survey Unit: Ground Floor- Center Columns
Survey Type: 2

This sheet uses the following equation to determine the 9 Ba = Xayg *+ tigar [S5/(ng)"]
Confidence Level. (NUREG/CR-58489)

Where

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

Xavg = 416
t"_a,df = 1.771  Note: for values of ti.a o NOt ON the table, the nearest greater value is used
8= 2328
ng= 14
by = 1518

Individual Completing Form: é‘? Date: _/2/30/977
- 777
Reviewed by: éz,‘_a/‘ A %/ Date:  //(3/55

E-11



Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Tie: Georgia Tech Charactenzation Survey (1) Place total counts directly from meter Activity column will correct for backgrourd
Survey Unit (Location): Ground Floor. Center Calumns (2) Information for Instrument and background taken directly from the MDA spreadshesat
Date: 10/10/97
Instrument
Modei. LB 5100 W Serial #: 13795 Efficiency: 28.35%
Proba: N/A Senal#: N/A MDA; 13
Survay Activity MOA

Pont  (dpmy100 cm?) (dpm/100 em?)

548 0 13

547 [} 13

548 0 13

549 ] 13

550 0 13

§51 0 13

552 0 13

567 0 13

572 0 13

573 [} 13

590 0 13

594 0 13

738 0 13

739 (] 13

Individual C Date: /72'/90'/77

Q Form: n v
Rwicmay: W% \o'uvvu—]L Date: l! (3[61 &
E-12



Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Tite: Georgia Tech Charactenzation Survey (1) Place total counts directly from meter Activity column will correct for background
Survay Unit (Location): Graund Floor- Center Columns (2) information for Instrument and background taken directly from the MCA spreadsheet
Date: 10/10/97
Instrument .
Model: L8 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Senal #: N/A MDA: 17
Survey Activity MOA

Point  (dpm/100 em’) (dpm/100 cm)

548 1 17

547 1 17

548 1 17

549 1 17

550 0 17

551 0 17

552 5 17

587 3 17

572 "] 17

573 1 17

590 44 17

594 5 17

738 0 17

739 1 17

Individual Completing Form: % Dats: / 92/ 30/? 7

Reviewsd By: __ /" ozt 7“5/0/ Date: /f //. 3;/ ?/

E-13
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Ground Floor- North Wall of Reactor Elevation View

Not Drawn To Scale
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

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

PROJECT TITLE:

SURVEY UNIT (Location):

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

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Georgia Tech Characterization Survey

Ground Floor- North Wall of Reactor

(direct alpha)

(dpm/100 cm?)

1
1
5
o587
7:30
5
7.70%

59

SURVEY TYPE: 3 (removable alpha)

METER: LB S100 W

SERIAL #: 13795

PROBE # N/A

SERIAL # N/A

GUIDELINE VALUE: 20 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/10/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

100

=

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

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

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

GUIDELINE VALUE:

E-15

e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

2 (direct beta/gamma)
12220
52823

44-9
11150

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 157
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 157
e = Probe Efficiency = 21.87%

a = Probe Area (cm) = 15

1860'

MDA (dpm/100 cm?) =

4 (removable beta/gamma)
LB 5100 W
13795
N/A
N/A

100 (dpm/100 cm?)

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

MDA (dpm/100 cm?) =

7]

Date:

(2/2247
/E 74

Date:




Direct Alpha Data Shest

Survey Type.
Project Tie:

Survey Unit (Location)

1

Georgia Tech Charactenzation Survey

Ground Floor- North Wail of Reactor

Notes:

(1) Place total counts directly from meter. Actmvity column will correcs ‘or tackgrouno
{2) Information for instrument ang background Laken airectly from the MDA spreadsheet

Date: 10/9/97
Instrument
Model: 12221 Seriat # 50062 Efficency: 7.70%
Probe: AC-3 Serial #: 408951 MDA: 289
Uncartainty
Gross Gross (95% Confidencs
Survey  Total Counts Per Activity Levei) MDA

Poit Counts  Minute  (dpm/100cm’) (dpmviOOem®)  (dpmy100 em?)

540 0 0 -110 96 289

541 3 3 44 122 289

542 4 4 -2 129 289

543 2 2 56 114 289

S44 1 1 -88 108 289

545 4 4 <22 129 289

557 4 4 -22 129 289

558 1 1 -88 106 289

559 8 ] 22 143 289

560 H] H) 0 138 289

561 2 2 £8 114 289

562 $ 5 0 138 289

§63 1 1 -88 108 289

568 2 2 £6 114 289

569 4 4 -22 129 289

577 10 10 110 187 289

686 2 2 -68 114 289

687 2 2 -66 114 289

740 [} 0 <110 9% 289

741 2 2 58 114 289

dusl Completing Form ~

E-16
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Calculation Sheet

Input one of the following

~— SURVEY TYPE: 1
Survey Unit Ground Floor- North Wall of Reactor
Date 10/9/97
Meter L2221
Serial # 50062
Probe AC-3
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

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

Where
Xavg = calculated mean for a survey unit
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ny)
(x) = -880
ng = 20
Xavg = 44
QAN Maximum vaiue in population = 110 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equatioh to determine the Standard

Deviation. (NUREG/CR-5849)

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

w
3
]

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

(i varies from 1 to n,)

Xovg 3 44

ng= 20

£(Xavg - %) = 51304
§y = 52

E-17

1 for girect 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

Xavg = 1/ng- Z(x;)

2172
(: (xavg = xi) )

(n,- ™



S

Calculation Sheet

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

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

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

Xavg = Calculated mean for a survey unit

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

Xavg = -44
tia g = 1.729 *Note: for values of t; ,  not on the table, the nearest greater value is used
S, = 52
ng = 20
e = -24

Individual Completing Form: M/ %77/_/ Date: /-) BA ?
r— LT/
Reviewed by: }”WA&’W\ \ S Date:  +/:3/92
. /

E-18



Direct Beta-Garmma Data Sheet

Survey Type. 2 Notes:
Project Title: Georgia Tach Charactenzation Survey {1) Placa total counts directly from meter. Activity column will correct for background
Survey Unit {Location); Ground Floor- North Wall of Reactor {2) information for instrument and background taxen directly from the MOA spreadsheat
Cate: Jomer —
Instrument
Model: L2220 Serial ¥ 52823 Efficency: 21.87%
Probe: 44-9 Serial #: 11150 MDA: 1860
Uncartainty
Gross Gross (95% Confidenca
Survey Total Counts Per Activity Level) MDA

Point  Counts  Minute  (dpnv100cm®) (dpmv100 em?) (dpmvi00 em?)

540 151 151 -183 1049 1880

S41 208 208 1555 1141 1880

§42 88 88 -2184 931 1860

543 229 229 2195 1174 1860

544 158 168 30 10680 1880

545 83 83 -2258 928 1860

557 351 351 5914 1347 1880

558 250 250 2835 1208 1880

559 299 299 4329 1278 1880

5680 297 297 4268 1273 1860

581 544 544 11797 1582 1880

562 20 201 1341 1130 1880

563 700 700 16552 1749 1860

568 302 302 4420 1280 1880

569 458 458 9114 1479 1880

577 128 128 -884 1008 1880

688 270 270 3445 1235 1880

887 124 124 -1008 1002 1880

740 100 100 <1738 958 1860

741 68 68 -2713 896 1860

I /QL Fr 7 /222 /077

Reviewed By: /&LAA_J7’:7 //w?;‘/(f Oate: //7/\5[/?3)

E-19



Calculation Sheet

SURVEY TYPE: 2 input one of the following 1 for direct alpha
Survey Unit Ground Floor- North Wall of Reactor 2 for direct beta/gamma
Date 10/9/97 3 for removable alpha
Meter 12220 4 for removable betalgamma
Serial # 52823 5 for exposure data at 1 cm
Probe 44-9 & for exposure data at 1 meter
Serial # 11150
MDA 1860
Survey Type Direct Beta/Gamma
Guideline Value 5000 {dpm/100 cm2)

Average Measurement Level

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

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

I(x) = 56851
ng = 20
Xavg = 2843
Maximum value in population = 16552 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (EXayg - )42
Deviation. (NUREG/CR-5849) (ne- 1?2

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

Xavg = 2843

n, = 20

E(Xeyg - X)) 2 476989871
s, = 5010

E-20



Calculation Sheet

Survey Unit:

Ground Floor- North Wall of Reactor

Survey Type: 2

This sheet uses the following equation to determine the 9

Confidence Level. (NUREG/CR-5849)

Where

He = Xayg *+ tigar [Syf(Ns)

12
]

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

Xavg = calculated mean for a survey unit

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

Sx = standard deviation of measurements in a survey unit

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

Xayg = 2843
ticar= 1.729  *Note: for values of t,., « not an the table, the nearest greater value is used
Sy = 5010
ng= 20
e = 4780

Individual Completing Form:

Reviewed by:

/ 777
M/f/ /ﬂm;‘y

E-21

Date: /22/3A /9 )
Date: _ ///4 g? s
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Removable Beta-Gamma Data Sheet

Survey Typa 4 Notes:
Project Title. Georqia Tech Charactenzaton Survey (1) Place total counts directly from mater Actvity column will comrect for dacxground
Survey Unit {Locauon). Sround Fioor- North Wai of Reactor {2) Informauon for insirument and backgroeund taken Jirectly ‘rom the MDA spreaqsneet
Dats- 10/10/97
Instrument
Model: LB 5100 W Senal # 13785 Efficiency; 43 45%
Probe: N/A Senal #: N/A MOA: 17
Survey Activity MDA

Point  {dpm/100 em”) {dpm108 em’)

540 S 17

541 10 17

542 H 17

543 1} 17

544 7 17

545 1 17

557 0 17

554 7 17

559 (] 17

580 1 17

561 7 17

562 [+] 17

563 10 17

568 0 17

569 3 17

577 0 17

688 1 17

687 3 17

740 § 17

741 3 17

SO Y

Reviewed By:’ MM (',FLLJVVQ-\j Date: t ll > f 12

E-23
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Ground Floor- West Wall of Containment

Elevation View
Not Drawn To Scale

Pump Room

574

Table with Drills

Panel

Table with Drills

Table

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.. Ludium 2928, etc.)

MDA = 271/, + 3.29(R/T, + R /T'?
e (a/100)

PROJECT TITLE: Georgia Tech Characterization Survey

SURVEY UNIT (Location): Ground Floor- West Wall of Containment

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

GUIDELINE VALUE: 100 (dpm/100 cm?)

Ts = Sample Time (min) =
Tb = Background Time (min) =
Background counts in Tb =
Date background was taken = 10/9/97
Time background was taken = 7:30

|-

Rb = Background rate (cpm) = 5
@ = Probe Efficiency = 7.70%
a = Probe Area {(cm) = 59

MDA (dpm/100 cm?) =

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

GUIDELINE VALUE: 20 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/10/97
Time background was taken = 9:49
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100

MDA (dpm/100 em?) =

|

A~

Individual Completing Form:

GUIDELINE VALUE:

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

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

l

L2220
52823

44-
11150

l

l

o

l

2 (direct beta/gamma)

5000 (dpm/100 cm?)

Ts = Sample Time {min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB S100wW
13795

N/A

N/A

100 (dpm/100 em?)

Ts = Sample Time (min) =

Tb = Background Time (min) =
Background counts in Tb =
Date background was taken =
Time background was taken =

1

10

18.3
10/10/97
9:49

2
43.45%
100

7

Ll

/é//%

/ -
Date: ll}IJH 14

Reviewed By:/ }”‘LO.MAJL WW}

E-25



Direct Alpha Data Sheet

Survey Type: 1 Notas:
Project Title: Georgia Tech Characterization Surv
Survey Untt (Location): Ground Floor- Wast Wall of Containment
Date: Jomre7 —
instrument
Modgel: 12221 Serial #. 50062
Probe: AC-3 Senial & 408951
Uncartainty
Gross Gross (95% Confidence
Survey  Totsl Counis Per Activity Levei) MDA
Point Counts  Minute  (gpmic0cm’) (dpmv100 cem’)  (dov100 em)
§74 H] $ ] 138 289
575 8 g 88 181 289
576 1 1 -88 108 209
578 2 2 8 114 208
579 2 2 -58 114 289
580 2 2 66 114 28%
581 2 2 88 114 289

(1) Place total counts directly from meter, Activity column wall comect for background
{2) Information for instrument and background taken directly from the MDA spreadsheet

Efficiency: 7.70%
MDA 289

oo %,/&/

/4/ N {/s/%

Reviewsd w# Date: // ,/3'7'4{

E-26



Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Ground Floor- West Wall of Containment 2 for direct beta/gamma
Date 10/9/97 3 for removable alpha
Meter L2221 4 for removable beta/gamma
Serial # 50062 5 for exposure data at 1 cm
Probe AC-3 § for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)
Average Measurement Lavel

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

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

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

ox) = -264
n, = 7
Xovg = -38
Maximum value in population = 88 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S =

Deviation. (NUREG/CR-5849)

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

Xavg = -38

ng= 7

E(Xayg - )2 = 22956
s, = 62

E-27

2 172
(E{Xavg - X))

(ng - 1)"?



Calculation Sheet

Survey Unit: Ground Floor- West Wall of Containment
Survey Type: 1

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

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

Xavg = calculated mean for a survey unit

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

Xavg = -38
tiaar= 1.943 Note: for values of t;., ot On the table, the nearest greater value is used
8 = 62
n, = 7
He = 7

Individual Completing Form: /MZ/?:V /7 7 Date: / /)7 3
/ /
Reviewed by: _7%;, Date: //_Z, =

E-28



Direct Beta-Gamma Data Sheet

Survay Type: 2 Notes:
Project Title: Georgra Tech Charactenzation Surve
Survey Unit (Location): Ground Floor- Wast Wall of Containment
Date: 10/9/97
instrumant
Modei: L2220 Senal#: 52823
Probe. 44-9 Seral# 11150
Uncartainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA
ot Counts Minute  (gpmy100 em}  (dpmi100 cm?) (dpmv100 em’)
574 214 214 1738 1151 1880
575 208 208 1658 1141 1880
578 58 58 -3018 878 1880
578 70 70 -2052 900 1880
579 218 216 1799 1154 1880
580 130 130 -823 1012 1880
581 188 168 274 1074 1860

individual Compieting Fomm: Q/-a‘

{1) Place total counts directly from meter Activity column wail carrect for dackgroung
{2) Information for instrument and background taken directly from the MDA spreadsheat

Efficiency: 2187%
MDA:

1860

s

L S S av— oon 1 T

E-29



Calculation Sheet

SURVEY TYPE: 2 Input one of the following
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/100 cm2)

Average Measurement Level

1 for direct aipha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

This sheet uses the following equation to determine the Average Xavg = 1/n5. £(x;)

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

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

o(x) = -1127
ng= 7
Xovg -161
Maximum value in population = 1799 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

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

Xavg ® -161
Ny = 7
E(Xeyg - X ® 25387456
s, = 2057

E-30

2172
(E(xavq - xi) )

(ng- 17



Calculation Sheet

Survey Unit: Ground Floor- West Wall of Containment
Survey Type: 2

This sheet uses the following equation to determine the 9 e = Xavg * tiagr [8,/(ng)"]
Confidence Level. (NUREG/CR-5849)

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

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

Xavg = -161
tiear= 1.943 Note: for values of t, ,  not an the table, the nearest greater value is used
Sy = 2057
ng = 7
Pe = 1350

Individua! Completing Form: %—/ K/ Date: /{ % %
Reviewed by: _7%@_____‘ Date: //
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Removable Alpha Data Sheet

Survey Type 3 Notes:

Projact Tite: ‘ ‘Georgia Tech Charactenzation Surve (1) Placa total counts directly from metar Activity column will corect for dackground
Survay Unit (Location): Sround Floor- West Wall of Contamment (2) information for instrument and background taken directly from the MDA spreadsheet
\ Stound Flooe West Wal of Contamment !
Date: 10/10/87
Instrument
Modei: LB §100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Serial #: N/A MDA: 13
Survey Activity MDA
Point  (dpm/100 em?) (dpmy100 cm?)
574 0 13
575 3 13
578 0 13
578 [} 13
579 o] 13
580 0 13
581 0 13
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Ground Floor- Northwest Wall of Containment Blevation View

Not Drawn To Scale

762

pe-a

583

Table with
Drills

Table with Drills

585 Air-Conditioning Unit 553

_ . - Survey Locations
Survey Locatio oo
(O survey Location “.." Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to

determine the MDA for

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

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

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

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

e (/100)

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

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

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

SURVEY UNIT (Location): Ground Floor- Northwest Wall of Containment

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

METER: L2221 METER: L2220

SERIAL #: 50062 SERIAL #: 52823

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

SERIAL #: 408951 SERIAL #: 11150

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1
Background counts in Th = 5 Background counts in Tb = 157
Date background was taken = 10/9/97 Date background was taken = 10/9/97
Time background was taken = 7:30 Time background was taken = 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 157
@ = Probe Efficiency = 7.70% @ = Probe Efficiency = 21.87%
a = Probe Area (cm) = 59 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = ? 1860]

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

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

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

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 9:49 Time background was taken = 9:49
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% @ = Probe Efficiency = 43.45%
a = Probe Area (cm) = a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

100

Individual Completing Form: /4:_ . W

N

T 04
Reviewed By: ~

LAY p
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Direct Alpha Data Sheet

Survey Type: 1 Notes:
Project Title: Georgia Tech Characterization Surve: (1) Place total counts directly from meter. Activity cotumn will correct for background
Survey Unit (Location): Ground Floor- Northwest Wall of Containment (2} Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/9/97
Instrument
Model: 12221 Serial #: 50062 Efficiency: 7.70%
Probe: AC-3 Senal #: 408951 MDA: 289
Uncertainty
Gross Gross {95% Confidence
Survey  Totat Counts Per Activity Level) MDA
Boint  Counts  Miowte  (dpm/100cm?)  (dpm/100cm?)  (dpmy100 em’)

553 2 2 68 114 289

554 2 2 66 114 289

555 3 3 -44 122 289

556 3 3 44 122 289

566 2 2 66 114 289

582 2 2 &6 114 289

583 3 3 44 122 289

584 6 6 22 143 289

585 3 3 -44 122 289

760 2 2 £6 114 289

761 0 0 -110 96 289

762 1 1 -88 106 289

. H8]o8

| Reviewed By: / JY NJA\. ':I‘IJJ‘N Date: ({!%!qq‘
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Calculation Sheet

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

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

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

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

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

(x) = 682
ng = 12
Xavg = -57
Maximum value in population = 22 {dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

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

Xavg = -57

ns 12

E(Xavg - X)) = 11092
s = 32

E-37
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Calculation Sheet

Survey Unit: Ground Floor- Northwest Wall of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 Ha = Xavg * tyoqr [s,l(ris)""’]
Confidence Level. (NUREG/CR-5849)

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

Xavg = Calculated mean for a survey unit

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

Xavg = -57
tia = 1.796  *Note: for values of t,4 « not on the table, the nearest greater value is used
S = 32
ng = 12
B = 41

Individual Completing Form: /06276\/ /L”\f—-' Date: 4 I& l@ o)
Reviewed by: 3 Aﬂ Date: (“C“flﬁ
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Direct Beta-Gamma Data Sheet

Survey Type: 2 Notes:
Project Title: Georgra Tech Characterization Surve: (1) Place totai counts directly from meter. Activity column wrll correct for background
Survey Unit (Location): Ground Floor- Northwest Wall of Containment (2) Information for instrument and background taken directly from the MDA spraadsheet
Date: 10/9/97
Instrument
Model: L2220 Serial #: 52823 Efficiency: 21.87%
Probe: 44-9 Serial # 11150 MDA: 1860
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Levei) MDA

Point Counts  Minute  (dpm/100cm?)  (dpm/I00cm’)  (dpm/100 cm?)

553 27 227 2134 1Mn 1860

554 Ial 7 -2622 9202 1860

556 ° 110 110 -1433 976 1860

556 104 104 -1616 965 1860

566 160 160 21 1064 1860

582 184 184 823 1103 1860

583 128 128 -884 1008 1860

584 58 58 -3018 876 1860

585 116 . 118 -1250 987 1860

760 332 332 5335 1321 1860

761 64 64 -2835 888 1860

762 124 124 -1006 1002 1860

, e H 7|70

Indivi C ing Form:

T
Reviewed By: l !S QA|L {:‘J‘_l/\.\_ Date: ‘f[‘ilﬂ
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Calculation Sheet

Input ane of the foilowing 1 for direct alpha

2 for direct beta/gamma

SURVEY TYPE: 2
Survey Unit Ground Floor- Northwest Wall of Containment
Date 10/9/97
Meter L2220
Serial # 52823
Probe 449
Serial # 11150
MDA 1860
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

3 for removable alpha
4 for removable beta/gamma
5 for exposure dataat 1 cm

6 for exposure data at 1 meter

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

Where
Xayg = Calculated mean for a survey unit
ns = number of measurements within a survey unit

X; = systematic and random measurements at point (i)

(i varies from 1 to n,)

2(x) = -6281
n, = 12
Xavg = -523

Maximum value in population =

5335 (dpm/100 cm2)

Standard Deviation

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

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation

Xavg = calculated mean for a survey unit
ny = number of measurements within a survey unit

2172
(E(Xayg - Xi)%)

(1)

x; = systemalic and random measurements at point (i)

(i varies from 1 to n,)

Xavg = 523

ng = 12

£(Xavg - X)) = 62455583
Sy = 2383
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Calculation Sheet

Survey Unit: Ground Floor- Northwest Wall of Containment
Survey Type: 2

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

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

Xayg = calculated mean for a survey unit

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

Xavg = -523
t1.a’df = 1.796 “Note: for values of t1.a of NOt ON the table, the nearest greater value is used
Sy = 2383
ns = 12
Be = 712

Individual Completing Form: /&%7‘7_ Date: fﬂ S'/Z!QZ\
[4 7 /
Reviewed by: \T{ e M g }/\/\, Date: H l 3@3}
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): Ground Floor- Northwast Wak of Containment (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: Joosr —
Instrument
Model: LB 5100 W Serial # 13795 Efficiency: 28.35%
Probe: N/A Serial #: N/A MDA: 13
Survey Activity MDA

Point  (dpm/100 em?)  (dpmy100 cm?)

553 0 13

§54 0 13

555 0 13

556 0 13

566 0 13

582 0 13

S83 [} 13

584 a 13

585 0 13

760 0 13

761 0 13

762 4] 13

vovion oo rom L o] 71T

S T | Y L
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:

Project Titte: Georgia Tech Characterization Surve: (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): Ground Fioor- Northwest Wall of Containment (2) Information for instrument and background taken directly from the MOA spreadsheet
Date: 10/10/97
Instrument
Model: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Serial #: N/A MDA: 17
Survey Activity MDA

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

553 3 17

554 23 17

555 1 17

556 1 17

566 3 17

582 3 17

583 7 17

584 1 17

585 0 17

760 3 17

761 3 17

762 [} 17

S O . 4lglos
G D A L
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. Elevation Vi
Ground Floor- Northwest Wall of Containment Net Dioar T Scale

762

14 |

Table with
Drills ‘Table with Drills

585 Air-Conditioning Unit 553

. ~". Survey Locations
Survey Location o . .
O y “.. 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 = 2.74/T, + 3.29(R/T, + Ry/T.)'?

e (a/100)

Notes:
Enter all time in minutes Survey type (by number) refers to direct or
Enter all dates as m/dfy removable alpha or beta/gamma surveys. This
Enter efficiency in decimal form (i.e., 28.3% = 0.283) is used to tie the various sheets together:
Enter probe area as 100 if not applicable (i.e., Ludium 2929, etc.)
1 for direct alpha
2 for direct beta/gamma
3 for removable alpha
PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta/gamma
SURVEY UNIT (Location): Ground Floor- Northwest Corner of Containment
SURVEY TYPE: 1 (direct alpha) SURVEY TYPE: 2 (direct beta/gamma)
METER: 12221 METER: 12220
SERIAL # 50062 SERIAL # 52823
PROBE # AC-3 PROBE # 44-9
SERIAL #: 408951 SERIAL # 11150
GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time {min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1
Background counts in Tb = 5 Background counts in Tb = 157
Date background was taken = 10/8/97 Date background was taken = 10/9/97
Time background was taken = 7:30 Time background was taken = 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 157
e = Probe Efficiency = 7.70% @ = Probe Efficiency = 21.87%
a = Probe Area (cm) = 59 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 1860]
SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)
METER: LB 5100 W METER: LB 5100 W
SERIAL # 13795 SERIAL # 13795
PROBE # N/A PROBE # N/A
SERIAL # N/A SERIAL # N/A
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 9:49 Time background was taken = 9:49
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% @ = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17]

Individual Completing Form:

Reviewed By:

7

E-45
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Direct Alpha Data Sheet

Survey Type: 1 Notes:
Project Tite: G 2 Tech Charactenzation Survi (1) Placa totai counts directly from meter Actvity column wiil comect for background

Survey Unit (Location): Ground Floor- Northwest Gomer of Containment (2) Information for instrumant and background taken directly from the MOA spraadsheet
Date: o

Instrument

Modei: 12221 Serial ¥ 50062 Efficiency: 770%
Probe: AC-3 Serial #: 408951 MDA: 289
Uncertainty
Gross Gross (95% Confidence
Survey  Totasl Counts Per Activity Level) MDA
foint Counts  Minute  (dpmv100cm?) (dpmv100 cm’)  (dpei100 ey
570 4 4 -22 129 289
571 "] 0 -110 98 289
568 2 2 68 114 289
S87 1 1 -68 108 289
588 1 1 -88 108 288
589 7 7 “ 149 289
591 0 0 -110 98 289
595 3 3 44 122 289
598 2 2 46 114 289
598 7 7 4“4 149 288

T R&( @\* - w\m\%m
7S = A A—

o 7
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Ground Floor- Northwest Comer of Containment 2 for direct beta/gamma
Date 10/9/97 3 for removabie alpha
Meter L2221 4 for removable beta/gamma
Serial # 50062 5 for exposure data at 1 cm
Probe AC-3 § for exposure data at 1 meter
Serial # 408951
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1050 T(x))
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

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

i(x) = -506
n,= 10
Xavg = -51
Maximum value in population = 44 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard Sy= (& (Xayg = X512
Deviation. (NUREG/CR-5848) (ny - 1)'"?

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

Xavg ® -51

ng= 10

E(Xevg - X)) = 29090
8= 57
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Where

Calculation Sheet

Survey Unit: Ground Floor- Northwest Corner of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 Bo = Xayg * tiagr [Se(Ns)"
Confidence Level. (NUREG/CR-5849)

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

ti...or= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
n,y = number of measurements within a survey unit used to determine x,,5 and s,

Xavg = -51
LI 1.833 *Note: for values of t,., 4 not on the table, the nearest greater value is used
Sy = 57
ng = 10
Ba = -18

Individual Completing Form: /dﬂﬁ./ 4? Date: 4{2%4 é
Reviewed by: %‘f Date
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Direct Bata-Gamma Data Sheet

Survey Type
Project Title:

Survey Unit {Location):

Georgia Tech Characterization Surve

2 Notes:

(1) Place total counts directly from mater. Activity column wall cormect for background

Ground Fioor- Northwest Comer of Containment {2) Inf ion for instrument and background taken directly from the MDA spreadshaet

Date: 0997
Instrument
Modei: 12220 Serial #: 52823 Efficiancy: 21.87%
Probe: 44-9 Serial #: 11150 MDA: 1880
Uncertainty
Gross Gross (35% Confidence
Survey Total Counts Per Activity Level} MDA
Point Counts  Minste  (dpmvi00em’) {dpavi00cm’) (dpmy100 cm?)
570 347 347 5792 1341 1880
571 141 141 438 1031 1880
588 74 74 -2530 908 1880
587 102 102 -1877 962 1860
588 240 249 2530 1190 1860
589 122 122 -1087 998 1860
591 145 145 -368 1038 1860
595 80 80 -2057 880 1880
596 a8 a8 27113 898 1880
598 17 17 -1218 989 1880

Reviewed By,

e

E-49

.y

Oate: _/, /y/&/
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Calculation Sheet

~— SURVEY TYPE: 2 Input one of the following

Survey Unit Ground Floor- Northwest Comnar 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/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

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

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

Where
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ny)
(x) = -4695
ng = 10
Xgvg = -470
S’ Maximum value in population = §792 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

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

Xavg ® -470

n,= 10

2(Xpg - %)= 66057861
P 2709

E-50
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Calculation Sheet

Survey Unit: Ground Floor- Northwest Comner of Containment
Survey Type: 2

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

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

Xavg = Calculated mean for a survey unit

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

Xayg = 470
tiaa™ 1.833  “Note: for values of t,., 4 not on the table, the nearest greater value is used
8§y = 2709
ng = 10
Be = 1100

Individual Completing Form: A éﬁ/’ Date: //G/ é’é

Reviewed by: Date: ﬁ/
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Removabie Alpha Data Sheet

Survey Type

Project Title:

Survey Uniut (Location):
Date:

3

_—
Georgia Tech Charactanzation Surve

Ground Floor- Notiwest Comer of Contanment
10110197
—_

Instrument
Model: LB 5100 W Serial #: 13798
Probe: N/A Serial #  N/A
Survey Activity MDA
Point  {dpm/100em*  (dpmv100 e
570 0 13
571 0 13
588 (4] 13
587 [} 13
568 0 13
589 0 13
591 0 13
595 0 13
598 0 13
598 0 13
Individusl Completing Form:

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 spraadsheet

Efficiency: 28.356%
MDA: 13

sowstr Lyt d 7] T 74
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Removable Beta-Gamma Data Sheset

Survey Type: 4 Notes:
Project Title: Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Activity column will comrect for background
Survey Unit (Location): Ground Floor- Northwast Comer of Cantanmant (2) Information for instrument and background taken directy from the MDA spreadsheet
Date: 10/10/97
nstrument
Modei: LB 5100 W Senai#: 13795 Efficency: 43.45%
Probe: N/A Serial #: N/A MDA: 17
Survey Activity MDA
Point  {dpm/100 em”) {dpmy100 cm?)
570 3 17
571 0 17
588 0 17
587 5 17
588 0 17
589 1 17
591 0 17
595 3 17
598 1 17
598 1 17

O e I /2B

NN = L o.'.;//"i’j/?—s/’
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Ground Floor Floor- West Corner of Containment

Elevation View

Not Drawn To Scale

142

Process Equipment Room

597

Ledge

Vent

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.)

MDA = 2.7UT, + 3.29(Ry/T, + R/T,)'"?
e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for remavable beta/gamma

2 (direct beta/gamma)

PROJECT TITLE: Georgia Tech Characterization Survey

SURVEY UNIT (Location); Ground Floor- West Comer of Containment

SURVEY TYPE: 1 (direct alpha) SURVEY TYPE:

METER: L2221 METER: L2220
SERIAL #: 50062 SERIAL # 52823
PROBE # AC-3 PROBE # 44-9
SERIAL # 408951 SERIAL # 11150
GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000

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

Background counts in Tb = 5
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 5
e = Probe Efficiency = 7.70%
a = Probe Area (cm) = 59
MDA (dpm/100 cm?) =

SURVEY TYPE: 3 (removable alpha)

METER: LB 5100 W

SERIAL # 13795

PROBE # N/A

SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/10/97
Time background was taken = 9:50
Rb = Background rate {cpm) = 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100

~(

MDA (dpm/100 ecm?) =

Individual Completing Form: /(/ﬂt._/

SURVEY TYPE:

METER:

SERIAL #
PROBE #
SERIAL #

GUIDELINE VALUE:

(dpm/100 em?)

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 1
Background counts in To = 157
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 157
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpm/100 cm?) = 1aso|

4 (removable beta/gamma)

LBSs100wW
13795

N/A

N/A

100

(dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/10/97
Time background was taken = 9:50

Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = 17]

Date:

M
Reviewed By:

Date:

E-55
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Direct Alpha Data Sheet

Survey Type: 1 Notes:
Project Title: G a Tech Characterization Su
Survey Untt (Location). Ground Ficor- Wast Comer of Contanment
Date: TomeT
Instrument
Model: L2221 Senial ¥ 50062
Probe: AC-3 Senal #: 408951
Uncertainty
Gross Gross (95% Confidence
Suvey  Totsl Counts Per Activity Level) MDA
Point  Courts  Minute (apmv1o0 oM’} (dpmv100 e (dpmV100 cn’)
592 5 ] 0 138 288
593 4 4 -22 129 289
597 0 0 -110 98 289
599 a [] -110 9% 289
600 0 0 -110 ] 289
601 9 9 a3 18¢ 289
742 0 [} -110 96 289

(1) Place total counts directly from mater Activity column will correct for bacxground
(2) Information for instrument ang background taken directty from the MDA spcaadshest

Efficiency: 7.70%
MDA 289

Individual Completing Fm‘Mﬁ“ =7 Date: { //5/ /Q g

Reviewed

ﬁ'// — MMQ/
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Calculation Sheet

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

Average Measurement Level

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

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

I(x) = -374
Ny = 7
Xavg * -53
Maximum value in population = 88 (dpm/100 cm2)

Standard Deviation

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

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

Xavg = -53

n= 7

£(Xevg - %)= 36647
s = 78

E-57

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removablae beta/gamma
5 for exposure data at 1 ecm

6 for exposure data at 1 meter

Xavg = 1/ng- E(x))

= 212
St = (z(xavg = xi) )

(ng-1)"?



Calculation Sheet

Survey Unit: Ground Floor- West Corner of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xayg * tiaar [8x/(Ng)"Y]

Confidence Level. (NUREG/CR-5849)

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

Xavg = Calculated mean for a survey unit

ti..ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5848)
s, = standard deviation of measurements in a survey unit
n, = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -53
tioar= . 1.943 “Note: for values of t,., o not on the table, the nearest greater value is used
S, = 78
ng= 7
Pa = 4

individual Completing Form: M\—/ é’f Date: 44 éé
7 7 7
Reviewed by: _f#y Date
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Direct Beta-Gamma Data Sheet

3may

Tioe
T.ite

et

Sursey Lnit,Locauony

2 Notes

Seorgia Tecn Charactenzation Survey

Groung Floor. &est Comer of Containment 2) Informauon for :rstrument and Sackgreunc taken Zitectly from i

Date SGer

tnstrument

Madel 2220 Senal #: 52823 Efficiency  2187%
Probe: 44-9 Senal ¥ 11150 MDA 1860

Survey
Point

592
593
597
599
600
601
742

Gross
Total
Counts

184
872
238
162
234
14
NT

NT=None Taken

Uncenainty
Gross {95% Confidence
Counts Per Actvity Level) MDA
Minte  (dpmy100em’)  (dpmv100em’)  (dpm/100 cm’)
194 1128 1119 1860
872 21795 1917 1860
238 2469 1187 1860
162 152 1067 1860
234 2347 1181 1860
114 -1311 984 1860

Individual Completing Form: /’ 7 ; Date:
Reviewed By: Mm Date:

E-59

11+ Place 1otal courts Jirectly rom meter  Activity Zowmn wut cerrest

DA <zragasreer

1fe[?3

1H3/%7




Calculation Sheet

SURVEY TYPE: 2 Input one of the fallowing
Survey Unit Ground Floor- West Corner 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/100 cm2)

Average Measurement Level

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

Where
Xag = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at paint (i)
{i varies from 1 to ny)

o(x)) = 26580
ng = 6
Xavg = 4430
Maximum value in population = 21795 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5848)

Where

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

Xavg = 4430

ng = 6

£(Xavg - X)* = 391516104
S = 8849

E-60

1 for girect aipha
2 for direct betasgamma
3 for removabie aipha
* 4 for removable betaigamma
S for exposure data at 1 ¢m

6 for exposure data at 1 meter

Xavg = Mg+ £(x))

- 212
S = (E{Xavg - X.)°,

g - 1)



Calculation Sheet

Survey Unit: Ground Floor- West Corner of Containment
Survey Type: 2

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

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

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

Xavg = 4430
t, . df= 2.015 -Note: for values of t,.,  not on the table, the nearest greater value is used
Sy = 8849
ng = 6
Ly = 11709

Individual Completmg Form: % Date: / / é{ ?5
Reviewed by: 7'/ /o) Date: //13 /5%
/
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tach Characterization Survey (1) Placa total counts directly from mater. Actvity column will cormect for background
Survey Unit {Location): Groung Floos. West Comer of Contamment (2) Information for instrument and background takan directly from the MDA spreaasheet
Date: 10/10/97
Instrumant
Model: LB 5100 W Senat#: 13795 Efficiency: 28.35%
Probe: N/A Serial ¥ N/A MDA: 13
Survey Activity MDA
Point  (dpm/100 em®) (dpmv100 em?)
592 3 13
593 Q 13
§97 ¢ 13
598 9 13
800 0 12
801 0 13
742 0 13

- _,,,,,:/g&é—w .

| Reviewsd By: —#ééi Onte: /%f/

E-62




Removable Beta-Gamma Data Sheet

(1) Place totat counts directly from maeter. Activity column will correct for background

Efficiency. 43.45%

MODA: a7

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Surve:
Survey Unit (Location); Ground Floor- West Comer of Conlainment
Date: 10/10/97
Instrument
Model: LB S100 W Senal#: 13795
Probe: NA Senal#: N/A
Survey Activity MDA
Point  (dpm/100 cm’) (dpmv100 em?)
592 0 17
593 5 17
597 1 17
598 1 17
600 3 17
801 (4] 17
742 3 17

e L

Rwimday:/ /&M/Z/#ZJ“?/

E-63

(2} Information for instrument ana background taken diractly from the MDA spreadshest

w11/

Date: 4 {/ / \./5//(/



Ground Floor- North Wall of Containment

-

Elevation View
Not Drawn To Scale

136

Panel

628

Pipes

7

Elevator

Elevator
Equipment
Room

O Survey Location

- Survey Locations
- Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

Enter all time in minutes

Enter all dates as m/dly

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

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

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 1

Background counts in Tb = 5

Date background was taken = 10/9/97

Time background was taken = 7:30

Rb = Background rate (cpm) = 5

e = Probe Efficiency = 7.70%

a = Probe Area (cm) = 59

MDA (dpm/100 cm?) =

SURVEY TYPE:
METER:

SERIAL #

PROBE #

SERIAL #
GUIDELINE VALUE:

3

LB 5100 W
13795

N/A

N/A

20

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

(removable alpha)

{dpm/100 cm?)

1
10
0.7
10/10/97
10:26
0.07
28.35%
100

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

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

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

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

4 for removable beta/gamma

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

1
1

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

Background counts in Th = 157
Date background was taken = 10/9/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 157
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpm/100 cm?) =

186?'

4 (removable beta/gamma)

LB 5100 W

13795

N/A

N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/10/97
Time background was taken = 10:26
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

1]

oun_12 [25/57

7

s Sem——

—
e

E-65

Date: /%é:}/



Direct Alpha Data Sheet

Survey Type 1 Notes:
Project Title: Georgia Teeh Charactenzation Surve (1) Place total counts diractly from meter  Activity column will correet for backgrouna
Survey Unit (Location) Ground Floor- Narth Wall of Containment (2} Information for instrument and background taken diractly from the MDA spreacshest
Date: Jomie7
Instrument
Model: 12221 Senal # 50082 Efficiency: 7 70%
Probe: AC-3 Senai # 408951 MDA: 289
Uncertainty
Gross Gross (95% Confidenca
Survey Total Counts Per Activity Levai} MDA

Point Counts  Minute  (dpmVi00cm’) (dpmvi00cm®)  (dpmvi00 cm?)

564 4 4 22 129 289

565 5 § 0 136 289

624 [} 6 22 143 289

625 4 4 -22 129 289

626 5 5 4 138 289

827 4 4 -22 129 289

628 2 2 -68 114 289

629 7 7 4“ 149 289

700 2 2 E] 114 288

738 3 3 44 122 288

738 2 2 -68 114 289

737 0 [+] <110 9% 289

e L2377

Date: //5/?7

E-66



Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct aipha
Survey Unit Ground Floor- North Wall of Containment 2 for direct beta/gamma
Date 10/9/97 3 for remavable alpha
Meter 12221 4 for removabie beta/gamma
Serial # 50062 5 for exposure data at 1 cm
Probe AC-3 6 for exposure data at 1 mater
Serial # 408961
MDA 289
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

Where
Xavg = Calculated mean for a survey unit
n, = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to n,)
(x) = -352
ng = 12
Xevg = -29
Maximum value in popuiation = 44 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - xi)z)”2
Deviation. (NUREG/CR-5848) (ne- 12

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

Xavg = -29

Ny = 12

£(Xavg - X2 2 20652
8, = 43

E-67



Calculation Sheet

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

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

Where

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

Xavg = -29
tyear= 1.796 *Note: for values of ty , o not on the table, the nearest greater value is used
S = 43
ng = 12
Ba = -7

Individual Completing Form: 44/’5\—' ﬂéﬂ/ Date: /07102.34?/7
/7 -
Reviewed by: Mi_‘g Date: /“Z;"vl

E-68



Direct Beta-Gamma Data Sheet

srvey T,oe < Ncles
Pryect T Seorgia Teeh Charactenzation Survey
Surcey Umt LOcAtGN: Greunc Fioor- North all of Containment
Jate ‘2.3.97
nstrument
Mocer 12220 Senal # 52823 Sfficiency 21 387%
Probe  34-9 Senal® 11150 MDA 1860
Uncertainty
Gross Gross (95% Confidence
Survey  Total  Counts Per Activity Level) MDA

Pont  Counls  Minue  (gpmv100cm?)  (dpmy100 cm’)  (dpmy100 cm’)

564 207 207 1524 1140 1860

565 199 199 1280 1127 1860

824 210 210 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 1116 1860

629 96 96 -1853 950 1860

700 88 88 -2103 935 1860

735 102 102 -1677 962 1860

736 100 100 -1738 958 1860

737 110 110 -1433 76 1860

Individual Completing Form:

1) Dtace lotal counts directly ‘rom merer Activity
+ 23 nformaton for :nstrument ane 2ackJrounc tacen =,

iz [77

Reviewed By: fw 717 /0'&(/7”:47 ]

E-69

Date:

Date:

ST w130 T TACRGISLS

LUy fram re MOA soreaasreet

/58
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Calculation Sheet

SURVEY TYPE:

Survey Unit
Date

Meter

Serial #

Probe

Serial #

MDA

Survey Type
Guideline Value

2
Ground Floor- North Wall of Containment

Input one of the foliowing

10/9/97
L2220
52823
44-9

11150

1860

Direct Beta/Gamma

5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

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

Where

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

(i varies from 1 to ng)
I(x)

~7681

ng =

12

Xavg

640

Maximum value in popuiation =

Standard Deviation

This sheet uses the following equation to determine the Standard

1616 (dpm/100 cm2)

Deviation. (NUREG/CR-5849)

Where

standard deviation
calculated mean for a survey unit

(2]
P
L]

number of measurements within a survey unit
systematic and random measurements at paint (i)

(i varies from 1 to ng)

Xovg =

-640

ng =

12

E(Xavg - X)7 2

27286439

1575

E-70

* for direct aipha

2 for direct betasgamma

3 for removable alpna

4 for removavie betaigamma
S for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/Ng . Z(x;)

2172
{z(xavg - xi) )

(ng - 1)



Calculation Sheet

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

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

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

Xavg = calculated mean for a survey unit

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

Xavg = -640
Y= 1.796  “Note: for values of .., & not on the table, the nearest greater value is used
S = 1575
ng = 12
B, = 177

Individual Completing Form: AA— / '7 7 pate: // /%8

14 7 L4

Reviewed by: égw’w/ %/ /,/zofﬂ;y Date: _,// ?f
7 4 ;
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Removable Alpha Data Sheet

Survey Type: Nales:
Project Title: Georgia Tech Characterization Survey
Survey Unit (Location). Ground Floor: North Wall of Contanmant
Oate: 10/10/97
Instrument
Modei: LB 5100 W Serial #: 13795 Efficency: 28.35%
Probe: NA Serial #: N/A MDA: EF
Survey Activity MDA
Point  {dpm/100 em®) (dpm/100 em’}
564 0 13
565 0 13
624 0 13
625 Q 13
626 0 13
627 0 13
628 0 13
629 Q 13
700 0 13
738 [t} 13
736 0 13
737 0 13

L4

£ é é

Reviawsd By

E-72

Date:

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

SR/ 23497
75

L5775




Removable Beta-Gamma Data Sheset

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Survay (1) Place totat counts directly from meter. Activity Column will comrect for background
gumey unit (Location): Ground Floor- North Wall of Contanment (2} Information for instrument ana background taken directly from the MDA spreadsheet
ate: 1010197
Instrument
Modes: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Senal #: N/A MDA: 17
Survey Activity MDA

Point  (dpm/100 cm?) (dpmy100 em?)

564 7 17

565 0 17

624 0 17

625 3 17

626 0 17

627 1 17

628 1 17

629 12 17

700 L} 17

735 1 17

736 0 17

737 4] 17

i e A e

Remwswaﬁ— Date: __ 2 %//

E-73
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Ground Floor- East Wall of Containment

Elevation View
Not Drawn To Scalc

Elevator
Eiquipment
Room

63

Reactor Ixhaust Duct

Pipes

L

Manhole

1 ()

702

Air-Conditioning Unit

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):

Georgia Tech Characterization Survey

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

Ground Floor- East Wall of Caontainment

e (a/100)

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

1 for direct aipha

2 for direct betasqgamma

3 for removable alpha

4 for removable betaigamma

Notes:
Enter all time in minutes
Enter all dates as m/dly
Enter efficiency in decimal form (i.e.. 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e., Ludium 2929. etc.)
PROJECT TITLE:
SURVEY UNIT (Location):
SURVEY TYPE: 1 (direct alpha)
METER: L2220
SERIAL #: 50061
PROBE #: 43-65
SERIAL #: 63291
GUIDELINE VALUE: 100

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

(dpm/100 cm?)
1
1
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?)

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Campleting Form:

1

10

0.7
10/10/97
12:31
0.07
28.35%
100

Reviewed By:

(4
&W(i%/

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

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

GUIDELINE VALUE:

Lz

/mmq

E-75

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

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Th = 156
Date background was taken = 10/10/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 156
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpmi100 cm?) =

T 1854]

4 (removable beta/gamma)

LB 5100 W

13795

N/A

N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/10/97
Time background was taken = 12:31
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

]

e /778

Date: '/// £ / ‘?J)




Direct Alpha Data Sheet

3urien Toze N Noes
Seny tta Secrya Tecn Characenzation Sutvey ) Dace ‘otar 2ounts airectly from meter ACLuly TCwITN A IOPRRLI ST SACKGrILrS
Sumey LML Lscations Greung Flogr- East 'Wall of Containment 2! 'nformation fer :nstrument ang 5aCkGroLre taken ity from tre \ICA s:feacsreer
Sa2 319,97 )
nstrument
Mocei 12220 Senal®# 50061 Efficency 18 00%
Prope: 43-35 Senal 8. 53291 MDA 116
Uncertainty
Gross Gross 185% Confidence
Survey  Total  Counts Per Activity Level) MDA

Pont  Counls  Minute  (dpmv100cm’)  (dpm/100cm’)  (dpmy100 cm’)

630 3 3 -18 49 116

81 1 4 9 52 116

832 4 4 8 52 116

333 8 8 ] 57 116

834 2 2 -26 46 18

702 3 k] -18 49 116

//{/73

dividual C« ing Form: //
f

RA—
4

Date: %’Z[f’f

ot it Y e




Calculation Sheet

Input one of the foltowing

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

Average Measurement Level

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

Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit

X; = systematic and random measurements at point (i)

(i varies from 1 to ng)

I(x) = -1
ng = 6
Xavg = -12

Maximum value in population =

9 (dpm/100 cm2)

Standard Deviation

This sheet uses.the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xayg = calculated mean for a survey unit
ng = number of measurements within a survey unit

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

(i varies from 1 to ng)

Xayg = 12

ng = 6

£{Xavg - Xi)* 3 727
S = 12

E-77

1 for direct alpha

2 for direct beta/gamma

3 for removabie aipna

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

6 for exposure cata at 1 meter

Xavg = 1/Ng+ Tex)

- 2 1/2
Se= (Z(Xavg - %)%

(-1



Calculation Sheet

Survey Unit; Ground Floor- East Wall of Containment
Survey Type: 1

This sheet uses the following equation to determine the 9 Ha = Xavg * 1o [S4/(Ns)"2
Confidence Level. (NUREG/CR-5849)

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

Xavg = -12
t1_aldf = 2.015 *Note: for values of t,., 4 Not on the table, the nearest greater value is used
S = 12
ng = 6
He = -2

Individual Completing Form: }40&, L/}~4/ Date: /{f{é‘g
Reviewed by: W %/ /y‘Zé?tj:! / Date: ,/‘é/jff"f
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Direct Beta-Gamma Data Sheet

Survey Type: 2 Notes:
Project Title: Georgia Tech Charactarization Su

(1) Place total counts directly from meter. Activity column will carrect for dackground

Survey Uit (Location): Ground Floor- East Wall of Containment (2) Information for instrument and background Laken directly from the MDA spreadsheat
Oate: 10/10/97
Instrument
Model: L2220 Seriat # 52823 Efficiency: 2187%
Probe: 44-9 Serial & 11150 MDA: 1854
Uncertainty
Gross Gross (35% Confidencs
Survey Total Counts Per Activity Level) MDA
Point Counts  Minute  (dpmvi0Oem’) (dpmvi0Ocn)  (dpnv100 eml)
630 80 80 -2926 878 1854
&§31 132 132 -732 1014 1854
632 84 84 -2195 926 1854
633 138 138 -549 1024 1854
634 92 92 -1951 S41 1854
702 56 58 -3048 870 1854

. 1/T/78

o TP

E-79



Calculation Sheet

SURVEY TYPE: 2 Input one of the fallowing
Survey Unit Ground Floor- East Wall of Containment
Date 10/10/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 1854
Survey Type Direct Beta/lGamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

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

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

(x) = -11401
nNg = 8
Xavg = -1800
Maximum value in population = -549 (dpm/100 cm2)

Standard Deviation

("2}
x
I

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

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

Xavg ® -1900

ng= 6

(Xayg - X)* = 5649631
L] 1063

E-80

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

= 1/n,- E(Xi)

2 112
(E(Xavg - X))

(n, - )7



Calculation Sheet

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

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

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

Xavg = Calculated mean for a survey unit

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

Xayg = -1900
tiear= 2.015 “Note: for values of ., « not on the table, the nearest greater value is used
Sy = 1063
ng = 6
Be = -1026

Individual Completing Form: el //4//// Date: ! / 3 /’/‘ 3
¢ 7
Reviewed by: J__%—» Date: //_;Z?S’/
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Removable Alpha Data Sheet

Survay Type: 3 Notes:
Project Title: Georygis Tech Charactenzation Surv (1) Placs total counts dirsctly from meter. Activity column wll corrct for background
Survey Unit (Location): Sround Fioor. East Wal of Contanment (2) Information for instrument and background taken directly from the MDA spreadsheet
Oate: JoroR? -
Instrument
Modei: LB S100 W Serial 1 13795 Efficiency: 28.35%
Probe: N/A Senal#: N/A MDA: 3
Survey Activity MDA

Point  (dpm100 em’) (dpew100 cm?)

&30 ] 13

631 0 13

632 0 13

633 0 13

834 0 13

702 Q 13

e LA S IS8

Reviewsd By: W—_— Oate: //‘ ‘/ﬁ‘///
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Removable Beta-Gamma Data Sheet

Survey Type. 4 Notas:
Project Title. Georgia Tech Charactenzation Surve:
Survey Unit (Locabon): Ground Fioor- East Wall of Comlanment
Date: 10/10/97
Instrument
Modet: LBS100W Seral #: 13795 Efficiency: 43.45%
Probe: N/A Serial #  N/A MDA: 17
Survey Activity MDA

Point  (dpm/100 em’) (dpmv100 em?)

630 7 17

631 3 17

632 ] 17

833 0 17

834 1 17

702 5 17

oo A
Reviewsd By:

(1) Placs total counts directly from mater Activity column wall correct for background
(2) Information for mstrument and background taken directly from the MDA spreadsheet

owe LSR5



Ground Floor- Southeast Wall of Containment
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to

determine the MDA for

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

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

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

PROJECT TITLE:

Georgia Tech Characterization Survey

SURVEY UNIT (Location):

Ground Floor- Southeast Wall of Containment

MDA = 2.71/T, + 3.29(R,/T, + RyT,) 2

e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

SURVEY TYPE: 1
METER: L2220
SERIAL #: 50061
PROBE #: 43-65
SERIAL #: 63291
GUIDELINE VALUE: 100

Ts = Sampte Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

(direct alpha)
METER:

SERIAL #:

PROBE #:

SERIAL #:

(dpm/100 cm?) GUIDELINE VALUE:
1
1
5
10/10/97
8:00
5
18.00%
63

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

Ts = Sample Time (min} =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

—_1
10

0.7
10/10/97
12:31

0.07
28.35%
100

SURVEY TYPE:

Reviewed By:

/ﬂ/@ %4/

/

E-85

2 (direct beta/gamma)

11180
5000 (dpm/100 cm?)

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

Background counts in Th = 156
Date background was taken = 10/10/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 156
@ = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

__ 1ss4]

MDA (dpm/100 cm?) =

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

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/10/97
Time background was taken = 12:31
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

1]

Date: // )’/7 3

Date: /,//.5/ §f




Direct Aipha Data Sheet

Survey Tyoe

2-¢crect Tue

Survey Unit iLocation)
Date

—_—
Georgra Tech Charactenzation Surve

Ground Figor- Southeast ‘Wall of Cortainment

Notes

10/10/97

1} Place total counts directly from meter Actvity Zoiuma i <orrect 'or sackgrouns
2) :nformation for instrument ana dackground taren <irectly from the \IDA spreacsrest

//f/%

instrument
Model: L2220 Senal # 50061 Efficiency:  18.00%
Probe 43-65 Senal . §3291 MDA, 116
uncenainty
Gross Gross (85% Configence
Survey  Totat Counts Per Activity Level) MDA

Pont  Counts  Minute  (dpm/100cm?)  (dpmi100 em’)  (dpms100 cm?)

535 5 5 4] S5 116

636 7 7 18 60 116

637 ] 8 26 62 116

638 3 3 -18 49 116

639 3 3 -18 49 116

640 2 2 -26 46 116

841 S 5 Q 55 116

€43 2 2 -26 46 116

644 12 12 62 7 116

645 5 5 4] 55 116

646 7 7 18 50 116

704 1 1 -35 42 116

708 0 Q -44 39 116

709 1 1 -35 42 116

Individuatl C: ing Form: _/ : ; Z '2 :' %M
%@ua_‘/ W
Reviewed By:

/ W / Date: // // %/; f

E-86

/



Calculation Sheet

SURVEY TYPE:

Survey Unit
Date

Meter

Serial #

Probe

Serial #

MDA

Survey Type
Guideline Value

I_

Ground Floor- Southeast Wall of Containment

Input one of the following 1 for direct aipha

2 for direct betaigamma

10/10/97

L2220

50061

43-65

63291

116

Direct Alpha

100 (dpm/100 cm2)

l

Average Measurement Level

This sheet uses the following equation to determine the Average

3 for removable alpna
4 for removable betasgamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1N+ 5(x))

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

Where

Xavg = calculated mean for a survey unit

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

(i varies from 1 to ng)
Z(x)

ng =

Xavg =

Maximum value in population =

Standard Deviation

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

Where

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 ng)

E(Xavg - X =

s!-'

E-87

62 (dpm/100 cm2)

- 212
S, = EXavg - X))

(n - 1)



Calculation Sheet

Survey Unit: Ground Floor- Southeast Wall of Containment

Survey Type: 1

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

Confidence Level. (NUREG/CR-5849)

Where

Ko
Xavg = Calculated mean for a survey unit

value compared to guideline value to determine 85% Confidence Level

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

s, = standard deviation of measurements in a survey unit

ns = number of measurements within a survey unit used to determine x,,4 and s,
Xavg = -6
b= 1.771  “Note: for values of t1., « not on the table, the nearest greater value is used
Sy = 29
ng = 14
Ba = 8

individual Completing Zm: 4/‘!\/ 14/\7/_,—

wd B Tzt

Reviewed by: P T A ]

4

E-88

Date:

Date:

/173

(/15



Direct Beta-Gamma Data Sheet

Surey Tioe 2 Notes
Seoiect Ttle Seorgia Tech Charactenzation Survey 1) P'ace total counts directly from meter. Activity caiumn il sarest for TackaraLNG
Survey Unit iLacatien Groung Floor, Southeast Wall of Containment +2} infermation for instrument ana background Laken Jirectly fram the MDA soreacsreet
Date 10:10:97
instrument
Model: L2220 Senal % 52823 Efficiency. 21 87%
Prabe’ 44-9 Senal #: 11150 *ADA: 1854
Uncertainty
Gross Gross {95% Confidence
Survey  Total Counts Per Activity Level) MDA

Pont  Counts Minute (dpmv100 cm’)  {dpmv100 cm?) (dpmy100 cm?)

635 54 54 -3109 866 1854
636 88 88 -2073 933 1854
837 126 126 914 1003 1854
638 70 70 -2622 898 1854
639 132 132 -732 1014 1854
840 110 110 +1402 974 1854
641 102 102 -1646 960 1854
643 76 76 -2439 910 1854
644 114 114 -1280 982 1854
645 228 228 2195 "n 1854
646 202 202 1402 1130 1854
704 102 102 -1646 960 1854
708 88 88 -2073 933 1854
709 104 104 -1585 963 1854

Zﬁ/"] / oate: // 17 /7 G

veenser B il T YRy U 0L

4

E-89



Calculation Sheet

SURVEY TYPE: 2
Survey Unit Ground Floor- Southeast Wall of Containment
Date 10/10/97
Meter L2220
Serial # 52823
Probe 449
Serial # 11150
MDA : 1854
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

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

Where

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

2(x) = -17924
ng = 14
Xavg = <1280
Maximum value in population = 2195 (dpm/100 cm2)

Standard Deviation

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

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

Xavg = -1280

ng = 14

£(Xavg - Xi)2 = 27826014
$c = 1463

E-90

Input one of the following 1 for direct alpha

2 for direct beta/gamma

3 for removable aloha

4 for removapte betasgamma
5 for exposure dala at 1 ¢cm

6 for exposure data al 1 meler

Xavg = 1. £(x)

- 212
Sx - (S(xavg - X,) )

(ng- 1)



Calculation Sheet

Survey Unit: Ground Floor- Southeast Wall of Containment
A Survey Type: 2
This sheet uses the following equation to determine the 9 He = Xavg +tiog [Sd(ng)"
Confidence Level. (NUREG/CR-5849)
Where
H. = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
ti...or= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,
Xavg = -1280
toar= 1.771  *Note: for values of t,., « not on the table, the nearest greater value is used
S, = 1463
ng = 14
e = -588
Individual Completing Form: dﬁ/ / ;/7/ Date: / 75
Reviewed by: \ZI/W-// %/ /ﬂ&}hoy Date: _{//.3/ //
{

E-91



R ble Beta-G

Survey T.ce

Proect T.tle

Survey UnitiLocaticni
Date.

1a Data Sheet

4

Georgia Tech Charactenzation Survey

Ground fioor- Southeasi Wail of Containment
101007

Notes
(1) Place total counts directly from meter ACivty Zoiumn wdl 2or7act ‘Cr 2acKgroure
+2) Information for :nstrument ard 2acxground taxen directly “rom tre MDA spreacsreet

Instrument
Model: LB 5100 W Senal #: 13795 Efficency:  43.45%
Probe. N/A Senal # NiA MDA: 17
Survey Activity MDA

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

635 1 17

636 1 17

637 0 17

638 1 17

639 1 17

640 1 17

641 1 17

643 0 17

644 o} 17

645 3 17

646 0 17

704 0 17

708 5 17

709 0 17

Individual Compieting Form: Date: / /j-/ /Q g
+ 7
Reviewed By: 7 /mm/ Date: //// 3/ § i

E-93
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Ground Floor- Southeast Corner of Containment
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

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

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

Georgia Tech Characterization Survey

Ground Floor- Southeast Corner of Containment

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

e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE: 1
METER: L2220
SERIAL #: 50081
PROBE #: 43-65
SERIAL #: 63291
GUIDELINE VALUE: 100

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE: 3
METER: LB 5100 W
SERIAL #: 13795
PROBE #: N/A
SERIAL #: N/A
GUIDELINE VALUE: 20

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

(direct alpha)
METER:
SERIAL #:
PROBE #:
SERIAL #:

(dpm/100 cm?)
1
1
5
10/10/97
8:00
5

18.00%
63

(removable alpha)
METER:

SERIAL #:
PROBE #:
SERIAL #:

(dpm/100 cm?)

1

10

0.7
10/10/97
10:26
oo
28.35%
100

=l

Individual Completing Form: [4/5; M_'

SURVEY TYPE:

GUIDELINE VALUE:

SURVEY TYPE:

GUIDELINE VALUE:

2 (direct beta/gamma)

5000 (dpm/100 cm?)
Ts = Sample Time (min) =

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

il

10/10/97

156

.

8 = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = 1854

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

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/10/87
Time background was taken = 10:26
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Reviewed By! M/Z’ feusttly

Date: 1,// /g /Q 5
$/2/3%

Date:

/

E-95



Direct Alpha Data Sheet

(1) Place total counts directly from meter. Activity column will carmrect for background

ind taken directly from the MOA spreadsheet

Survey Type: 1 Notes:
Project Tile: Georgia Tech Characterization Surve
Survey Unit {Location): Ground Floor- Southeast Comer of Containment {2) Inf jon for i and
Date: 2007
Instrument
Model: 12220 Serial #: 50061 Efficiency: 18.00%
Probe: 43-65 Seriat # 63291 MDA: 116
Uncertainty
Gross Gross (95% Confidencs
Survey  Total Counts Per Activity Level) MDA
Point Counts  Minule  (dpm/100 cm?) 100cm’)  (dpry100 cm?)
642 [ 8 9 57 116
647 55 55 441 134 116
648 3 3 -18 49 118
649 15 15 88 77 116
650 a“ 41 317 17 116
651 21 21 141 88 18
652 3 3 -18 49 116
701 2 2 -26 48 116
705 ] ] 9 57 116
706 4 4 -8 52 118
707 3 3 -18 49 116
Individua!l Completing Form: 7

Ravi "

oA/

8y:

/ %TM{/I

E-96

o $/8/68



Calculation Sheet

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

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1/ng. 2(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

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

ixy) = 916
n, = 11
Xevg = 83
Maximum value in population = 441 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - X032
Deviation. (NUREG/CR-5849) (ns - 1)*2

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

Xyvg = 83

ng= 1

E(Xavg - X)2 = 248209
8, = 158

E-97



Calculation Sheet

Survey Unit:

Ground Floor- Southeast Comer of Containment

Survey Type: 1

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

Where

He = xavg + t1-a.df [sx/(ns)"zl

i, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
t1...0r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)

S, = standard deviation of measurements in a survey unit

ns = number of measurements within a survey unit used to determine Xavg @Nd 8,

Xavg = 83
| 1.812
S = 158
ng = 11
Be = 169

Individual Completing Form:

Reviewed by:

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

K foomly

E-98

Date: ,_4422459
Date: 2{'(?{?&



Direct Beta-Gamma Data Sheet

Survey Type: 2 Notes:
Project Title: Georgia Tech Characterization Surve; (1) Placa total counts directly from meter. Activity column will comect for background
Survey Unit (Location): Ground Floor- Southeast Comer of Containment (2) Inf ion for i and background taken directly from the MDA spreadsheet
Date: 10/10/97
instrument
Model: L2220 Serial#: 52823 Efficiency: 21.87%
Probe: 44-9 Serial #: 11150 MDA: 1854
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Lavel) MDA
Point  Counts  Minute  (dpm/100cm?)  (dpmv100cm?)  (dpmy100 cm?)
642 642 642 14815 1688 1854
647 148 148 -244 1042 1854
648 128 128 854 1007 1854
649 70 70 2622 898 1854
650 180 180 732 . 1095 1854
651 a8 -] -2073 . 933 1854
652 92 92 -1951 941 1854
701 4 74 <2500 906 1854
705 110 110 -1402 974 1854
706 96 96 <1829 948 1854
707 84 - 84 -2195 926 1854

17

Individual C " }_Form:/ ‘ Z 7——' ‘:/:; Date: 5;,/!,‘/75
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Calculation Sheet

SURVEY TYPE: 2 Input one of the fallowing
Survey Unit Ground Floor- Southeast Comer of Containment
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)

Average Measurement Level

This sheet uses the following equation to determine the Average

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

Where
Xavg = Calculated mean for a survey unit

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

(i varies from 1 to n,)

2(x) = -123
n, = 11
Xavg = -1

Maximum value in population =

14815 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to Hetemine the Standard S,

Deviation. (NUREG/CR-5849)

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

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

(i varies from 1 to n,)

Xevg 2 -11

n,= 1

Z(Xavg - X = 252165010
8, = 5022

E-100

1 for direct alpha

2 for direct beta/gamma

3 for removable aipha

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

6 for exposure data at 1 meter

Xavg = 1’”5- 2(x;)

212
(z(xavg - xi) )

(ns-1)'?



Calculation Sheet

Survey Unit: Ground Floor- Southeast Corner of Containment
Survey Type: 2

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

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

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

Xavg = -11
t1_¢'df = 1.812 “Note: for values of ti.a af NOt ON the table, the nearest greater value is used
Sy = 5022
ng = 11
e = 2732

Individual Completing Form: ,Zf‘ @7\ Date: ﬁ/i Zé 8
M e,

Reviewed by: AL ﬁ V(;’M%é/ Date; f 7{’
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column wili correct for background
Survey Unit (Location): Ground Fioor- Southeast Comer of Containment {2) Information for instrument ang background taken directly from the MDA spreadsheet
Date: 10/10/97
Instrument
Model: LB 5100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Serial # N/A MDA: 13
Survay Activity MDA

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

642 0 13

647 0 13

648 0 13

649 0 13

650 o] 13

651 0 13

652 0 13

701 0 13

705 0 13

706 o] 13

707 3 13

Individual C: ing Form: Date: M‘Q
*—7 o
Reviewed By: ’ LTIy Date: SL' / J? / 9._4}
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Removabie Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place totat counts directly from meter. Activity column will correct for background
Survey Unit (Location): Ground Fioor- Southeast Comer of Contanment (2) Information for instrument ang background taken directly from the MDA spreadsheet
Date: 10/10/97
Instrument
Model: LB 5100 W Serial # 13795 Efficiency: 43.45%
Probe: N/A Seriat #: N/A MDA: 17
Survey Activity MDA

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

642 1 17

647 12 17

648 1 17

649 10 17

650 3 17

651 0 17

652 1 17

701 0 17

705 1 17

706 0 17

707 10 17

oot e /2/78

Reviewed By: '/’ TM}@ Date: 9:/ f / ??
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

Georgia Tech Characterization Survey

Ground Fioor- Pump Room

MDA = 271/, + 3.29(R /T, * Ry/T.)'*
e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 far removable beta/igamma

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

Notes:

Enter all time in minutes

Enter all dates as m/d/y

Enter efficiency in decimal form (i.e., 28.3% = 0.283)
PROJECT TITLE:
SURVEY UNIT (Location):
SURVEY TYPE: 1
METER: 12220
SERIAL #: 50061
PROBE #: 43-65
SERIAL #: 632N
GUIDELINE VALUE: 100

Ts = Sample Time (min) =

Tb = Background Time (min) =

Background counts in Tb =

Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =

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

MDA (dpm/100 cm?) =

(dpm/100 cm?)
1
1
5 .
10/10/97
8:00
5

18.00%
63

GUIDELINE VALUE:

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = T 158
Date background was taken = 10/10/97
Time background was taken= ~___ 8:.00
Rb = Background rate (cpm) = 156
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

o 1854

MDA (dpm/100 cm?) =

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13785

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

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

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 15:03 Time background was taken = 15:03
Rb = Background rate (cpm) = 0.07 Rb = Background rate {(cpm) = 2
@ = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cmz) = MDA (dpm/100 cm?) = ] 17|

Individual Completing Form: P Date: / J& 3/4 O
/ [ [/ Y 7 .
Reviewed By: y ‘leba.a_j / /m}’ﬂ-éq Date: { / 13 / ?g
7 /

' /
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Direct Alpha Data Sheet

Survey T,ze ! Notes
Prejent Tile Seorgia Teen Charactenzation Survey + 1) Place total counts dwrectly from meter ACtvIty OILMA & 1 torreCt *ar JacK3TILAG
Survey Umt:Locaton: Groung Fioar- Pump Room 121 tnformation for nsirument ang Sackgroung ta;(en aireciiv from tne MDA sgreadsheet
Date 10:19:97
Instrument
Mogel: L2220 Senal# 50061 Efficiency 18 00%
Probe. 43-65 Senal & 53291 MDA 118
Uncertainty
Gross Gross {95% Confidenca
Survey  Total Counts Per Activity Lavet) MDA

Pont  Counts  Minwte  (dpv100cm’)  (dpm/100cm?)  (dpmy100 cm?)

602 4 n 9 52 16
603 4 4 9 52 116
608 7 7 18 50 116
605 7 7 18 60 116
606 ¢ a 9 52 16
807 S 5 0 55 16
88 7 7 18 60 116
609 7 7 18 60 18
610 10 10 4 &7 116
611 4 4 9 52 116
612 4 4 -9 52 116
613 0 0 44 39 16
614 0 o <4 39 116
615 12 12 62 7 16
616 2 2 26 46 118
617 4 4 9 52 116
618 1 1 35 a2 118
619 2 2 26 a6 116
620 2 2 26 46 16
621 o0 0 4 39 16
622 7 7 18 60 18
623 7 7 1 60 116
Individual Completing Form: 2 Date: [°2 Z)- 3 / Q7

2 i c I—7 I .
Reviewed By: a /w ’ /0‘&0’“47 Oate: /’//-3,/? d’
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit Ground Floor- Pump Room
Date 10/10/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

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

z(x) = -85
ng = 22
Xavg = 4
Maximum value in population = 62 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S =

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation

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

(i varies from 1 to ng)

Xavg = 4

ng = 22

E(Xavg - X)° = 16943
S = 28

E-107

1 for girect alpha

2 for arect beta/gamma

3 for removable alpha

4 for removabte bela/gamma
S for exposure data at 1 cm

6 for exposure data al 1 meter

= 1/ng. £(xy)
(Z(Xavg - xi)2)”2
(ng- ™



Calculation Sheet

Survey Unit: Ground Floor- Pump Room
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xayg +tiaae [Se/(Ns)"™]
Confidence Level. (NUREG/CR-5849)

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

Xavg = calculated mean for a survey unit

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

Xavg = 4
teat= 1.721 “Note: for vaiues of t;., o N0t 0n the table, the nearest greater value is used
S = 28
ng= 22
Be = 6

Individual Completing} Form: ﬂ/ﬁ A\ﬂ/ Date: {(;Zé 3{/9 7
Reviewed by: JL(,\_,M,VQ /LL l (o'bwl«-e? Date: _ ///3 {?72
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Direct Beta-Gamma Data Sheet

(1) Place total counts directly from meter. Actvity column wil carrect for backgrourd
(2} Informatien for instrument and background taken directly from the MOA spreadsnaet

Survey Type: 2 Notas:
Project Title: Georgia Tech Characterization Survey
Survay Unit {Location): Ground Fioor- Pump Room
Date: 1011097
Instrument
Modei: L2220 Serial #: Efficiency: 21.87%
Probe: 44-9 Serial #: MDA: 1854
Uncertainty
Gross Gross (95% Confidencs
Survey  Total Counts Per Activity Level) MDA
Point Counts  Minute  (dpm/100cm’) (dpm/100 em?) (dprv100 em?)
602 %8 98 -1829 948 1854
803 118 118 -1158 989 1854
804 198 198 1219 1121 1854
805 188 188 975 1108 1854
808 138 138 -549 1024 1854
€07 a2 a2 -2865 882 1854
808 172 172 488 1082 1854
809 118 118 -1158 989 1854
810 134 134 871 1017 1854
811 100 100 -1707 956 1854
812 102 102 -1848 960 1854
813 182 1682 793 1098 1854
814 218 218 1890 1155 1854
815 182 182 793 1098 1854
618 208 208 1585 1140 1854
617 354 354 6038 1349 1854
818 218 218 1829 1152 1854
619 224 224 2073 1185 1854
820 410 410 7743 1421 1854
821 390 390 7133 1398 1854
622 408 408 7882 1419 1854
823 492 492 10242 1521 1854
Individual Completing Form: %
¢ v
Reviewed By:

E-109

o D23/07
Date: 7> fy é 5




Calculation Sheet

Input one of the following 1 for airact alpha

2 for direct beta/gamma

SURVEY TYPE: 2
Survey Unit Ground Floor- Pump Room
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)

Average Measurement Level

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

6 for exposure data at 1 meter

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

Where
Xavg = Calculated mean for a survey unit

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

(i varies from 1 to n,)

I(x) = 38898
Ng= 22
Xyvg = 1768

Maximum value in population =

10242 (dpm/100 cm2)

Standard Deviation

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

Deviation. (NUREG/CR-5849)

Where
Sy = standard deviation
Xavg = calculated mean for a survey unit

2 1/2
(£ (Xavg - Xi)

(ng- 1)"?

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

(i varies from 1 to n,)

Xovg = 1763

ng = 22

E(Xevg - X)) = 280673046
s = 3656
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Calculation Sheet

Survey Unit: Ground Floor- Pump Room
Survey Type: 2

This sheet uses the following equation to determine the 9 Ba = Xayg + tyoar [S4(Ns)"]

Confidence Level. (NUREG/CR-5849)

Where

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

Xavg = calculated mean for a survey unit

t1-zar= 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 @Nnd s,

Xayg = 1768
tioar= 1.721  “Note: for values of t,., o not on the table, the nearest greater value is used
s, = 3656
ng = 22
Be = 3109

Individual Completing Form: ﬂZ:/

v 7
Reviewed by: _ﬁ?j//.&___‘__—
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Date: /7 % ?[ g7
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Removable Alpha Data Sheet

Sur.ey Tyce

3

Nctes
1) Place total counts crectly from meter Activity caiumn il correcst ar Dackgreura

+2) Information for wmstrument and Sacxground taken cirectly from the \IDA screadsreet

Efficency. 28 35%

MDA: 13

Project Tale Georgia Tech Charactenzation Survey
Survey Uni (Locaton: Sround Fioar. S.mp Room
Date 101087
Instrument
Model. LB 5100 W Serial #: 13795
Probe N/iA Senal #: N/A
Survey Activity MDA

Pont  (dpm/100 cm®) (dpm/100 cm?)

602 0 13

603 0 13

604 0 13

605 0 13

606 0 13

607 [+] 13

608 0 13

609 0 3

610 0 13

811 Q 13

612 0 13

613 0 13

614 [ 13

615 0 13

616 0 13

817 3 13

618 0 13

619 0 13

620 0 13

621 0 13

622 0 13

623 0 13

S ' /W e 1[13/%8
Rwiny:'hﬂM——lM M“-’l\ Date: \1\\3\%2
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notas:
Project Title: Georgia Tech Charactenzation Survey (1) Place total counts directly from meter. Activity column will correct for backgroung
Survey Unit (Location): Ground Floor- Pump Room (2) Information for instrumant and background taken directly from the MDA spreadsheaet
Date: 10/10/97
Instrument
Model: L8 S100W Senat#: 13795 Efficiency: 43.45%
Probe: N/A Senal#: N/A MDA: 17
Survey Activity MDA

Point  (dpm/100 cm?)  (dpmy100 em?)

602 0 17

603 1 17

604 3 17

605 1 17

608 H 17

607 0 17

608 5 17

609 0 17

810 1 17

811 7 17

812 12 17

813 5 17

814 3 17

815 [} 17

818 Q 17

617 3 17

618 3 17

819 5 17

620 [} 17

821 0 17

822 1 17

823 1 17

i oo Form: o...:/ozéj/?7’
Reviewsd By: ;%——4”— Date: W o
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Ceiling
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

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

MDA = 2.71/T, + 3.20(R,/T, + Ry/T,)
e (a/100)

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

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

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

SURVEY UNIT (Location): Ground Floor- Pump Room, Cailing

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

METER: L2220 METER: L2220

SERIAL #: 50061 SERIAL #: 52823

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

SERIAL #: 63291 SERIAL #: 11150

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time {min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min)= 1
Background counts in Tb = 5 Background counts in Tb = 158
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 8:00 Time background was taken = 8:00
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 156
e = Probe Efficiency = 18.00% e = Probe Efficiency = T 2187%
a = Probe Area (cm) = 63 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 1854]

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

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

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

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time {min} = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 15:03 Time background was taken = 15:03
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individual Completing Form:

o777

1

o L9BO/77

MDA (dpm/100 cm?) =

ceviowsdsy. ! S tco A T %7
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Direct Alpha Data Sheet

Survey Type : Nctes
Prejec: Tile. Jeorgia Tech Charactenzauon Survey 11} Pace 'clal counts directiy from meter Actv.y 23iumn wil correct ‘or zacxgraurd
Survey Jmit (Locauon) chund Floor. Pump Reom Ceiling :2} informaton for instrument anG 5ackgrounc ‘axen direcily from the MDA soreacsneet
Date: 0:12:97
instrument
Mocdel: L2220 Senal # 50061 Efficcency: 8 00%
Probe: 43-65 Senal # 53291 MDA. 16
Uncertainty
Gross Gross 185% Confidence
Survey  Total Counts Per Activity Level) MDA

Point Counls  Minute  (dprw100cm’)  (dpm/100cm?)  (dpru100 cm?)

743 2 2 -28 46 116

744 2 2 -26 48 116

745 2 2 -26 46 116

746 3 3 -18 49 116

747 1 1 =35 42 116

748 0 4] -44 39 116

749 3 3 -18 49 118

750 2 2 -26 46 116

751 [} 0 -44 39 116

752 2 2 -26 46 116

753 3 3 -18 49 116

754 4 4 -9 52 16

755 2 2 -26 48 116

756 2 2 -26 46 16

757 4 4 -9 52 116

758 5 8 9 57 116

759 4] ] 44 39 116

Reviewed By: W-/ %/ / a‘Z(zlﬂ—/(q oate:__/, // 3/54
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Calculation Sheet

SURVEY TYPE: 1 Input are of the following
Survey Unit Ground Floor- Pump Room, Ceiling
Date 10/10/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Aipha
Guideline Value 100 {dpm/100 cm2)

Average Measurement Level

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

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

E(X|) = 412
ng = 17
Xayg = -24
Maximum value in population = 9 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard
Deviation. (NUREG/CR-5848)

Where

s, = standard deviation
Xavg = calculated mean for a survey unit

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

X;

Xavg = -24

ng = 17

2:(xwg = xl)z = 2996
Sy = 14

E-117

1 for direct aipha

2 for cirect betasgamma

3 for removable alpha

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

6 for exposure data at 1 meter

Xavg = 1N+ (X))

- 2172
Sx = (z(xavg - X,) }

(ng - 1)



Calculation Sheet

Survey Unit: Ground Floor- Pump Room, Ceiling
Survey Type: 1

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

Where

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

Xavg = -24
tiwar= 1.746 *Note: for values of t,., o not on the table, the nearest greater value is used
S, = 14 '
ng = 17
e = -18

Individual Completing Form: de/a) W Date: /,’2(}0{ ; 7

Reviewed by: (,a,._,/ W /JZ&W-?’ Date: /732 fd’
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Direct Beta-Gamma Data Sheet

2

S2crqia Tecn Charactenzation Survey

Survey Lot Locanco Grzurd Floor. Pump Room. Ceiling

date 3087

irstrument

Mocel: L2220 Senal 3 52823

Prove: 44-9 Senal#: 11150

Uncenainty
Gross Gross {95% Confidence
Survey  Total Counts Per Activity Leveh
Pomt  Counts  Minute  :dpmv100cm’)  (dpmv100 em?)

743 NT
744 38 318 4938 1301
745 388 388 7072 1394
746 318 319 1969 1302
747 502 502 10547 1533
748 194 194 1158 1118
749 386 386 7011 1391
750 122 122 -1036 996
751 448 448 8901 1468
752 318 318 4938 1301
753 286 286 3963 1256
754 206 206 1524 1137
755 372 372 6584 1373
756 126 126 914 1003
757 394 394 7255 1401
758 316 316 a8rr 1298
759 380 380 6828 1383

Nctes

MDA

(dpmr100 em*)

1854
1854
1854
1854
1854
1854
1854
1854
1854
1854
1854
1854
1854
1854
1854
1854

11 Place ictal counts Jwectly rem meter Actraty

SBiume sl Zorrecs “or tackgriued

12! Informatron for instrument anc sackgroung taken Swectly f7om the WOA screacsteet

Efficiency
MDA

2187%
1884

NT= None Taken

R By:

Individual C ing Form: M M H/ ;
_ " o /q/m;&,},
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Calculation Sheet

SURVEY TYPE: 2 Input one of the foilowing 1 ‘or arect alpha
Survey Unit Ground Floor- Pump Room, Ceiling 2 for direct betaigamma
Date 10/10/97 3 for removable aipha
Meter L2220 4 for removable peta’gamma
Serial # 52823 5 for exposure data at t em
Probe 449 6 for exposure data at 1 meter
Serial # 11150
MDA 1854
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

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

Where
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit

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

z(xy) = 78615

ng = 16

Xavg = 4913

Maximum value in population = 10547 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (£ (Xavg - x.)z)”2
Deviation. (NUREG/CR-5849) (ng - N2

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

Xavg = 4913

ng = 16

£(Xavg - X)* = 188629042
S = 3546
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Calculation Sheet

Survey Unit: Ground Floor- Pump Room, Ceiling
Survey Type: 2

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

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

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

s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd s,
Xavg = 4913
t1_¢'df = 1.753 *Note: for values of t,., 4 not on the table, the nearest greater value is used
Sy = 3546 '
ng = 16
B, = 6467

Individual Completing Forr le‘/ W Date: 40/25 20 é?

Reviewed by: .b(/l.,d(/\—/ % //70/"7/ Date:  ,//3 (i
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Removabie Alpha Data Sheet

Survey Type 3 Notes:
Project Title: Georgia Tech Charactenzalion Survey (1) Placa total counts directly from meter Activity column will correct for bacxground
Survey Unit tLocation). Sround Fioor- Pump Room Ceiling (2) Information for instrument ana background taken directly from the MOA soreadsneet
Date 101097
instrument
Model: LBSI00 W Senal #: 13795 Efficency: 28.35%
Probe: N/A Senal #: NIA MDA: 13
. .
Survey Activity MDA

Point  (dpm/100 em’) (dpm/100 em¥)

743 "] 13

744 0 13

745 0 13

746 0 13

747 0 13

748 0 13

748 ] 13

750 0 13

751 0 13

752 0 13

753 0 13

754 0 13

755 0 13

756 0 13

757 0 13

758 0 13

759 0 13

—_

O /éﬂ/ 2 50///

N Reviewed BVM / / Date: ; " a/
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Removable Beta-Gamma Data Sheet

Date:

(25057

Survey Type 4 Notes:
Project Title: Georgra Tech Charactenzation Survey i 1) Place total counts directly from meter, Activity column will caerect ‘ar Dackgrourad
Survey Unit {Location): Ground Floor- Pump Room. Ceiing 12) Information for instrument and background taken directly from the MDA sareacsneet
Oate: 10/10i97
instrument
Modet: LB 5100 W Senat # 13795 Efficiency: 4345%
Probe: N/A Senal #  N/A MDA, 17
Survey Activity MDA

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

743 0 17

744 1 17

745 1 17

746 1 17

747 Q 17

748 3 17

749 5 17

750 1 17

751 0 17

752 1 17

753 0 17

754 3 17

755 1 17

756 1 17

757 1 17

758 0 17

759 10 17

Individual Completing Form: A~ Z M

7
Reviewed By: _W
==

Date:

et
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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 ali time in minutes
Enter all dates as m/d/y
Enter efficiency in decimal form (i.e., 28.3% = 0.283)
Enter praobe area as 100 if not applicable (i.e., Ludium 292

9, etc.)

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

e (a/100)

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

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

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

SURVEY UNIT (Location): Ground Floor- East Wall, Outside Experimental Rooms

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

METER: L2220 METER: L2220

SERIAL #: 50061 SERIAL #: 52823

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

SERIAL #: 63291 SERIAL #: 11150

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Th = Background Time (min) = 1
Background counts in Tb = 5 Background counts in Tb = 156
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 8:00 Time background was taken = 8:00
Rb = Background rate (cpm) = 5 Rb = Background rate {(cpm) = 156
e = Probe Efficiency = 18.00% e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 63 a = Praobe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 1854]

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

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

SERIAL # N/A SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 10:28 Time background was taken = 10:26
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100

MDA (dpm/100 cm?) = EE

Individual Completing Form:

S

i
/ u
Reviewed By: A/

"
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Direct Alpha Data Sheet

Survey Type: 1 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): Ground Floor- East Wall. Qutside &xperimental Rooms (2} Information for instrument and background taken directly from the MDA spreadsheet
Date: JoMoe7
Instrument
Model: L2220 Serial #: 50061 Efficiency: 18.00%
Probe: 43-65 Serial #: 63291 MDA: 116
Uncertainty
Gross Gross (95% Confidenca
Survey  Total Counts Per Activity Levet) MDA
Point Counts  Minute  (dpm/100cm?)  (dpmv100cm?®)  (dpmv100 cm?)
678 33 33 247 107 116
679 1 1 -35 42 16
680 0 Q -44 39 116
681 1 1 -35 42 116
682 5 5 0 55 116
683 4 4 9 52 116
684 1 1 -35 42 116
685 1 1 -35 42 116
703 4 4 9 52 116
790 1 1 -35 42 116

I 4%; F—— w41/

Reviewed By: / % /w_Lf\ 6 /-/{’\I/\r Date: q ( q m[ﬁ
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Calculation Sheet

SURVEY TYPE: 1 input one of the following 1 for direct alpha
Survey Unit Ground Floor- East Wall, Outside Experimental Rooms 2 for direct beta/gamma
Date 10/10/97 3 for removable alpha
Meter L2220 4 for removable beta/gamma
Serial # 50061 5 for exposure data at 1 cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

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

2(x) = 10
ng = 10
Xavg = 1
Maximum value in population = 247 (dpm/100 cm2)
Standard Deviation
This sheet uses the foilowing equation to determine the Standard S, = EXavg - xi)z)”2
Deviation. (NUREG/CR-5849) (ng- 1)

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

Xavg = 1

ng = 10

£ (Xavg - X)) = 69222
S = 88
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Calculation Sheet

Survey Unit: Ground Floor- East Wall, Outside Experimental Rooms
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xavg + tiogr [S4/(ns)*7]
Confidence Level. (NUREG/CR-5849)

Where
K, = value compared to guideline value to determine 95% Confidence Level
Xayg = Calculated mean for a survey unit
ti..ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,4 and s,

Xavg = 1
t1.¢ydf = 1.833 Note: far values of t;., 4 not on the table, the nearest greater value is used
S = 88
ng= 10
Ba = 52

Individual Completing Form: _ f??‘ Date: ﬁz /Q( /Q 5
[y (4 Lo

Reviewed by: 0 L/' @\ ) Date:
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Direct Beta-Gamma Data Sheet

Survey Type: 2 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit (Location): Ground Floor- East Wall, Qutside Experimental Rooms {2} Information for instrument and background taken directly from the MDA spreadsheet
Date 10/10/97
Instrument
Model: L2220 Serial 4 52823 Efficiency: 21.87%
Probe: 44-9 Serial #: 11150 MDA: 1854
Uncertainty
Gross Gross {95% Confidence
Survey  Total Counts Per Activity Level) MDA

Point Counts  Minule  (dpmv100cm?)  (dpmy100cm?)  (dpm/100 cm?)

678 84 84 -2195 926 1854

679 76 76 -2439 910 1854

680 100 100 -1707 956 1854

681 74 74 -2500 906 1854

682 132 132 -732 1014 1854

683 112 112 -1341 978 1854

684 120 120 -1087 993 1854

€85 183 183 823 1100 1854

703 84 84 -2195 926 1854

730 235 235 2408 1181 1854

oo Comptng o v v 4/?/78

. By:, M/q ’ ()'JAL Date: \\1‘\ ,qql
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Calculation Sheet

SURVEY TYPE: 2 ' input one of the following
Survey Unit Ground Floor- East Wall, Outside Experimental Rooms
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)

Average Measurement Level

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

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

(x) = <10975
ng = 10
Xavg = -1098
Maximum value in population = 2408 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

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

Sx

Xavg = -1098

ng= 10

£ (Xavg - Xi)° = 22716867
$, = 1589

E-129

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

= 1/n5 - Z(%)
(z(xavg - xi)z)“2
(ns R 1)112



Calculation Sheet

Survey Unit: Ground Floor- East Wall, Qutside Experimental Rooms
Survey Type: 2

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

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

Xavg = Calculated mean for a survey unit

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

Xavg = -1098
t1_¢'df = 1.833 “Note: for values of t,., 4 not on the table, the nearest greater value is used
Sy = 1589
ng= 10
s
e = 77

Individual Completing Form:

Gt F—7—  ome ﬁf/zéfza
A

N N
Reviewed by: : N, L‘i"&‘ (} J,\,\A Date:
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Characterization Survey (1) Place total counts directly from meter. Activity calumn will correct for background
Survey Unit (Location): Ground Floor- East Wall. Outside Experimental Rooms (2) Information for instrument and background taken directly from the MDA spreadsheet
Date: Joto7
Instrument
Model: LB 5100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Seriat #: N/A MDA: 13
Survey Activity MDA

Pont  (dpm/100 cm?) (dpm/100 cm?)

678 0 13
679 0 13
680 0 13
681 3 13
682 3 13
683 0 13
684 Q 13
685 Q 13
703 0 13
790 0 13

Individual Complating Form;, Date: 7/4‘6

Revi -‘B/y: /\\M (J i,‘/v Date: (‘l“‘q “a‘q‘
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Removable Beta-Gamma Data Sheet

Survey Type:
Project Title:

4

Georgta Tech Characterization Survey

Notes:

Efficiency. 43.45%
MDA: 17

Survey Unit (Location): Ground Floor- East Wall. Qutside Experimental Rooms
Date: 10110/97
Instrument
Model: LB 5100 W Senal #: 13795
Probe: N/A Senal #: N/A
Survey Activity MDA

Point  (dpm/100 cm’) (dpm/100 cm?)

678 0 17

679 12 17

680 0 17

681 1 17

682 S 17

683 1 17

684 5 17

685 3 17

703 3 17

790 3 17

Individuat Completing Form:

S

Reviewed 8y: _

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

. 52/

o4 {4149
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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:

Georgia Tech Characterization Survey

SURVEY UNIT (Location):

Ground Floor- Experimental Room No. 1

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

GUIDELINE VALUE:

100 (dpm/100 cm?)

MDA = 2.71/T, + 329(R,/T, + R./T,)
e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removabie aipha

4 for removable beta/gamma

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

GUIDELINE VALUE:

5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min)= 1
Background counts in Tb = 5 Background counts in Tb = 158
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = §:00 Time background was taken = 8.00
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm)= 156
e = Probe Efficiency = 18.00% e = Probe Efficiency = T 2187%
a = Probe Area (cm) = 63 a = Probe Area (cm) = - 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 1854]

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

PROBE #: N/A PROBE # N/A

SERIAL #: N/A SERIAL # N/A

GUIDELINE VALUE: 20 {dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/10/97 Date background was taken = 10/10/97
Time background was taken = 10:26 Time background was taken = 10:26
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17}

Individual Completing Form:

Reviewed By:

2,

U

Date: [b?//q:/¢7

13 /58

Date:

(St
/
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Direct Alpha Data Sheet

Surcey "8
Sroject T e

Survey unitiLocauon

Seorgia Tecn Charactenzanon Survey

Sround Floor- Expenmenta Room Ng_*

Notes
- 11 Place 1o1al counts directly fom meler  Azivily J0ILMN aik 20rrent SGF 23IXIIILAC
2) information for :nstrument aANrd TackGraund taken zireCily tam e VA screacsrest

date 301007
‘nstrument
Model” L2220 Senal # 50061 gficency 18.0C%
Prope: 43-65 Senal # 53291 MDA 116
NT= None Taken
Uncertainty
Gross Gross 195% Confidence
Survey  Total Counts Per Activity Level) MDA
Pont  Counls  Minule  (dpm100cm’)  (dpm/i00cm’)  (gpmr100 emé)
853 4 3 -9 52 116
654 4 4 -9 52 116
€55 4 4 -9 52 116
656 3 3 -18 49 116
657 16 16 97 79 116
658 15 15 88 77 116
659 2 2 -26 46 116
660 7 7 18 60 116
661 3 3 -18 49 116
662 3 3 -18 49 116
663 4 4 -9 52 116
710 1 1 -35 42 116
m 2 2 -26 46 116
72 2 2 -26 46 116
713 S S 1] 55 116
714 4 4 -9 52 116
715 NT
716 8 8 26 62 116
717 9 9 35 65 116
718 NT
719 30 30 220 102 116
770 2 2 -26 46 116
771 3 3 -18 49 116
772 4 4 -9 52 116
773 8 6 9 57 116
774 0 0 -44 39 116
775 a 0 -44 39 116
776 1 1 -35 42 118
77 0 0 -44 39 116
778 0 0 44 39 116
779 10 10 44 67 116
780 0 [¢] 44 39 116
781 1 1 -35 42 116
782 Q a 44 39 116
783 6 [ 9 s7 116
784 2 2 -26 46 1§
785 2 2 -26 46 116
786 0 Q 44 39 16
787 0 o -44 39 "
788 2 2 26 46 116
789 1 1 -35 42 116

/d/W/f?

d By:

W‘;L oue (/Y8
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Calculation Sheet

SURVEY TYPE: 1 Input one of the foliowing 1 for airect alpna
Survey Unit Ground Floor- Experimental Room No. 1 2 for direct beta/gamma
Date 10/10/97 . 3 for removable aipha
Meter L2220 4 for removable betasgamma
Serial # 50061 5 for exposure data at 1 cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)
Average Measurement Level
This sheet uses the following equation to determine the Average Xavg = 1N« T(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Where
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng)
o(x) = -254
ng = 39
e Xavg = -7
Maximum value in population = 220 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (Z(Xayg - x4
Deviation. (NUREG/CR-5849) (ns - 1)
Where
S, = standard deviation
Xayg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)
Xavg = -7
ng = 39
£(Xavg - X)) = 95231
Sy = 50
!
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Calculation Sheet

Survey Unit: Ground Floor- Experimental Room No. 1
Survey Type: 1

This sheet uses the following equation to determine the 9 o = Xavg * tiegr [Sef(Ns)"]
Confidence Level. (NUREG/CR-5849)

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

Xavg = Calculated mean for a survey unit

ti..0r = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,4 and s,

Xavg = -7
t1 e, df = 1.697 “Note: for values of t,, o not on the table, the nearest greater value is used
S = 50
ng = 39
He = 7

Individual Completlng Form: M/ 7 Date: {CQ{BO_/_ ?;7
Reviewed by: / U.MJ 7"( ! Date: /13 {'ff
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Direct Bata-Gamma Data Sheet

Sureey 7,08 2 Netes:
Project "te Georgia Tech Charactenzation Survey (1) Place totat counts directly fram meter Actvity
Survey Unit iLocauony Sround Fioar- Expenmental Room No. 1
date: 10:10:97
instrument
Modgel: 12220 Senal #: 52823 Efficency  2187%
Probe 44-9 Senal # 11150 MDA -85a___
Uncentainty
Gross Gross (85% Confidence
Survey  Total Counts Per Activity Level) MDA

Boint  Counts  Minute  (dpmi100cm®)  (dpm100cm’)  dpmr100 cm?)

653 88 88 -2073 933 1854

654 70 70 -2622 838 1854

655 74 74 -2500 906 1854

656 100 100 -1707 956 1854

857 70 70 -2622 898 1854

658 90 90 -2012 937 1854

659 140 140 -488 1028 1854

660 128 128 -854 1007 1854

€61 130 130 =793 1010 1854

662 160 160 122 1062 1854

663 164 164 244 1069 1854

710 92 92 -1951 941 1854

711 79 79 -2347 916 1854

712 66 66 <2743 890 1854

713 60 80 -2926 878 1854

714 a8 88 -2073 933 1854

715 120 120 -1097 993 1854

716 106 106 -1524 967 1854

717 110 110 -1402 974 1854

718 130 130 -793 1010 1854

719 125 125 -94§ 1002 1854

770 150 150 -183 1045 1854

4l 109 109 <1433 973 1854

72 92 92 -1951 941 1854

773 112 12 -1341 978 1854

774 172 172 488 1082 1854

775 168 168 366 1075 1854

776 266 266 3353 1227 1854

777 270 270 3475 1233 1854

778 84 84 2195 926 1854

779 204 204 1463 1134 1854

780 304 304 4512 1281 1854

781 286 286 3963 1256 1854

782 342 342 5670 1333 1854

783 234 234 2378 1180 1854

784 208 208 1585 1140 1854

785 160 160 122 1062 1854

786 222 222 2012 1162 1854

787 236 236 2439 1183 1854

788 190 190 1036 11 1854

789 252 252 2926 1207 1854

Individual Completing Form: y #
Raviewed By: M’L’l‘

23lumn it carrect 'or 23CaGrIuna

2} information for instrument ana dackgrounc taken zirectly ‘rom tne MOA screacsreet
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Calculation Sheet

SURVEY TYPE: 2 Input one of ine following 1 for direct aipra

Survey Unit Ground Floor- Experimental Room No. 1 2 for direct betaigamma
Date 10/10/97 3 for removable alpha

. Meter L2220 4 for removable beta/gamma
Serial # 52823 5 for exposure data at t cm
Probe 449 6 for exposure data at 1 meter
Serial # 11150
MDA 1854
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

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

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

Z(x) = 4421
ng = 41
Xavg = -108
Maximum value in population = 5670 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - X5
Deviation. (NUREG/CR-5849) (ng - 1)'"?

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

Xavg 2 -108

ne = 41

S(Xavg - X)* = 203530665
e 2256
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Calculation Sheet

Survey Unit:

Ground Floor- Experimental Room No. 1

Survey Type: 2

This sheet uses the following equation to determine the 9

Confidence Level. (NUREG/CR-5849)

Where

Ho = xavg +t1-a.df [sxl(ns)

1/2]

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

ne = number of measurements within a survey unit used to determine Xavg @Nd s,

Xavg = -108
t) s = 1.684
RS 2256
ng = 41
He = 485

Individual Completing For; ﬂZg/ 7»7 ,—7/
Reviewed by: ‘A_/W W
/
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"Note: for values of t., ¢ N0t on the table, the nearest greater vaiue is used

Date: bz /q q‘7

Date: _ // 2{, _{_’5_, Z



Removabis Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Characterization Survey {1) Place total counts directly from meter. Activity column will correct fer baecxground
Survey Unit (Location): Ground Flogt- Expenmentsi Ream No_1 {2) Informaton for instrument and background takan directly trom the MOA spreacsheat
Date: 10/10/87
Instrument
Model: LB 5100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Seral#: N/A MDA: 13
Survey Activity MDA
Point  (dpmy100 em?)  (dprv/100 em’)
653 0 13
654 0 12
655 3 13
658 0 13
857 0 13
658 0 13
659 0 13
6680 0 13
641 Q 13
es2 o 13
883 Q 13
710 [} 13
711 [} 13
712 0 13
713 0 13
714 0 13
718 0 13
718 0 13
717 0 13
718 0 13
719 1] 13
770 [} 13
77 0 13
772 ] 13
3 (4} 13
774 [} 13
775 Q 13
776 0 13
m 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
788 0 13
787 0 13
788 0 13
789 [ 13

. N 07

Oste: ‘/ﬁ/ 95?/




Removable Beta-Gamma Data Sheet

Survey Ty oe

4 Notes

Individual C ing Form: /}ML/
7

Reviewsd BY:M W W

E-142

11 Place total counts directly from meter Activity celumn aill SSrrect *or zackgraund

Project Ttte Georgia Tech Charactenzation Survey
Suriey Urit :Locationy: Groung Figor- Expermentat Rooem No_* 2} Information for instrument ang dackground taken directly from tre MDA spreacsneet
Date 10/10:97
Instrument
Model: LB 5100 W Senat# 13795 Efficiency:  43.45%
Probe: NIA Seral # NA MDA a7
e
Survey Activity MDA
Pont  (dpmi100 cm?) (dpm/100 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 S 17
663 0 17
710 10 17
71 0 17
712 0 17
713 3 17
714 5 17
715 s} 17
716 5 17
nr 3 17
718 1 17
719 0 17
770 3 17
m 0 17
772 1 17
773 3 17
774 0 17
775 7 17
776 10 17
777 0 17
778 Q 17
779 [ 17
780 12 17
781 7 17
782 1 17
783 5 17
784 5 17
R ) 785 1 17
S 786 1 17
787 3 17
788 3 17
789 3 17

WAy 2

Date:

///j £
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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: 1 {direct alpha) SURVEY TYPE:
METER: L2220 METER:
SERIAL #: 50061 SERIAL #:
PROBE #: 43-65 PROBE #:
SERIAL #: 63291 SERIAL #:
GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE:

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 1

Background counts in Tb = 5

Date background was taken = 10/10/97

Time background was taken = 8:00

Rb = Background rate {cpm) = 5

e = Probe Efficiency = 18.00%

a = Probe Area (cm) = 63

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

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/11/97

Time background was taken = 14.00

Rb = Background rate (cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individuai Completing Form: d/C\-/ /\7_/

Reviewed By:

Georgia Tech Characterization Survey

Ground Floor- Experimental Room No. 2

E-144

MOA = 27T + 3.29(R5/T: * R:;"Ts). 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)
2220
52823
44-9
11150
5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 156
Date background was taken = 10/10/97
Time background was taken = 8:00
Rb = Background rate (cpm) = 156
e = Prabe Efficiency = 21.87%
a = Probe Area (cm) = 15

T 1854]

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB S100 W

13795
NIA
N/A
100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/11/97
Time background was taken = 14:00
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = 17]

Date: /92»/3’/?7
1[14/%&

Date:




Direct Alpha Data Sheet

b

Sarvey T,oe Notes

Orgiect Tie Georgia Teen Characlenzation Survey 1) Place total counts directly from meter ALUAly ZOIMA Al ISRCY 'OF DACK 3IELAS
Survey Umit'Lecation) Ground Figor- Expenmentat Room No 2 12) Infarmation for «nstrument ang 2ackground taken cirecty ‘ram tre WOA soreacsreet
Jate 10:19:97
instrument
Mocer L2220 Senal# 50061 Efficency. 18 00%
Probe 43-65 Senat# 83291 MDA, 116
Uncertainty
Gross Gross 195% Confidence
Survey  Total Counts Per Actiity Level) MDA

Pont  Counts  Minute  (dpmy100em’) (dpmv100cm?)  (dpnv100 cm?)

664 5 5 0 55 116

665 2 2 -26 48 116

666 4 4 9 52 116

667 2 2 -26 46 116

368 2 2 -26 46 116

669 7 7 18 60 116

670 5 5 0 55 18

671 2 2 -26 46 116

672 0 a 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

877 3 3 -18 49 116

688 2 2 -26 46 116

589 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 45 116

694 3 3 .18 49 1186

695 1 1 -35 a2 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

, AM‘;V //f’r‘ o 1221157

Reviawed 8y: (al\ FW) Date: { / / ‘+/ ‘78
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alpha
Survey Unit Ground Floor- Expsrimental Room No. 2 2 for direct betaigamma
Date 10/10/97 3 for removable alpha
Meter 12220 4 for removable betaigamma
Serial # 50061 5 for exposure data at 1 cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

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

I(x) = -490
ng = 26
Xavg = -19
Maximum value in population = 18 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (EXavg - %)3"2
Deviation. (NUREG/CR-5849) (ns - 1)"2

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

Xavg = 19

ng= 26

(Xvg - Xi)7 = 5036
Sy = 14
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Calculation Sheet

Survey Unit: Ground Floor- Experimental Room No. 2
Survey Type: 1

This sheet uses the following equation to determine the 9 Ha = Xavg + tiggr [S4(Ng)"Y]
Confidence Level. (NUREG/CR-5849)

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

Xavg = calculated mean for a survey unit

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

Xavg = -19
tyqar = 1.708 *Note: for values of 1;., 4 not on the table, the nearest greater value is used
s, = 14 ‘
ng = 26
Ke = -14

Individual Completing Form: /4/&, /‘7/7' Date: 327
7 A— 7

ry 7

Reviewed by: {V] {vimen Date: 1[G
\ |
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Direct Beta-Gamma Data Sheet

Survey T pe
Project Tule.

Survey Lnit (Location:

Date:

instrument
Model: L2220

Probe: 44.3

Survey
Point

864
865
666
667
668
669
670
671
672
673
674
675
676
677
688
689
690
691
692
693
694
695
696
697
698
699

Gross
Total
Counts

75
77
76
78
109
88
86
86
114
92
80
104
74
80
130
202
100
98
88
99
82
84
92
124
92
62

E-148

2 Notes
Geergia Tech Charactenzation Survey (1) Place 0tal counts awrectly from meter. Activity column wil Sorrect ‘or SacKGrIure
Groung Floor- Expenmental Room No. 2 +2) Informatton fce nstrument ane J3CKGroune :aken directly from the MDA soreacsneet
10:10:97
Senal #: Efficiency: 2187%
Senal # MDA 1854
Uncerntainty
Gross {95% Confidence
Counts Per Activity Level) MDA
Minute  (dpm/1GOcm’)  (dpmv100cm®)  (dpmv100 em?)

75 " -2468 908 1854

77 -2408 912 1854

76 -2439 910 1854

78 -2378 914 1854

108 ~1433 973 1854

88 -2073 933 1854

86 2134 929 1854

36 2134 929 1854

114 -1280 982 1854

92 -1951 941 1854

80 -2317 918 1854

104 -1585 963 1854

74 -2500 906 1854

80 -2317 918 1854

130 -793 1010 1854

202 1402 1130 1854

100 -1707 956 1854

98 -1768 952 1854

38 -2073 933 1854

9 -1738 954 1854

82 -2256 922 1854

84 -2195 926 1854

92 -1851 941 1854

124 -975 1000 1854

92 -1951 941 1854

62 -2865 882 1854

individual C: ing Form: N ; 7f-7/ Date: /@ 3[/? 7
Reviewed By: " 7 W‘(;, Date: I!/ "i/?g



Calculation Sheet

SURVEY TYPE: 2 Input ane of the follawing
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)

Average Measurement Level

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

Where

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

(x) = -48288
ng = 26
Xavg = -1857
Maximum vaiue in population = 1402 (dpm/100 cm2)

Standard Deviation

(7]
P
t

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

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

Xavg = 1857

ne = 26

E(Xavg - X)7 = 16850118
S = 821

E-149

1 for direct alpha

2 for direct betaygamma

3 for removable alpha

4 for removable betaigamma
§ for exposure gala at 1 cm

6 for exposure aata at 1 meter

= 1/ng+ £(x)

2 12
(E(Xavg - X))

(ng - 1)



Calculation Sheet

Survey Unit: Ground Floor- Experimental Room No. 2
Survey Type: 2

This sheet uses the following equation to determine the 9 He = Xavg *ti g [S4(Ns)"]
Confidence Level. (NUREG/CR-5849)

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

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

Xavg = -1857
tyoar = 1.708  “Note: for values of t,., ¢ not on the table, the nearest greater value is used
S = 821
ng = 26
e = -1582

Individual Completing Form: A/K__— A’/',V Date: /;2,{3/44 4
Reviewed by: M { rupe, Date: _ ///¥/3¢§

) |

E-150



Removable Alpha Data Sheet

3 Ncetes

Georga Tecn Charactenzation Survey « 11 Place !stal counts directly from meter AShvity S3IGMN Al ZorreCs fOF TACKGICULNT
cS}urvey Unit Lecaton ng\c <.s0r- Expenmental Room No 2 21 Information fer wnstrument ang Backgroundg lanen airectty ‘rem tme MOA screagsreet
ate 101
instrument
Modei. LB 5100 W Senal # 13795 Efficency’  28.35%
Prose” NIA Senal ¢ NiA MDA 13
Survey Activity MDA

Point  (apm/100 cm®} (dpmr100 cm?)

664 0 13

665 0 13

666 0 13

667 o} 13

668 0 13

669 0 13

870 Q 13

671 0 13

672 0 13

673 0 13

674 0 13

675 0 13

676 0 13

677 0 13

€88 ¢ 13

689 0 13

630 0 13

691 0 13

692 0 13

693 0 13

694 0 13

695 Q 13

896 0 13

697 9 13

698 0 13

699 0

Individual Completing Form: /4 » Date: /02/31/@/]

Revi "By:, M 0’1\ l‘ﬂ&ﬂv‘:ﬂ‘) Date: /_/I(f/ {8’



Removable Beta-Gamma Data Sheet

Sur.ey Tyoe 4 Notes:
Sroject Tie Georgia Tech Charactenzation Survey 1) Place ‘0lal counts directly rom meter  Actwity corumn all correct <o sacx
" =<2 ity < Al Sorract for Tackgroune
;:n:e/:ey Urit . Locations fé?:?cg';'w Expenmental Room No 2 {2) Information for instrument and backgroung taken arectly from tne MDA sgreagsreet
Instrument
Model: LB 5100 W Senal ¥ 13735 Efficiency: 43 45%
Probe: N/A Senal# N/A MDA: 17
Survey Activity MDA

Pont  (dpm/100cm?) (dpms100 cm?)

864 0 17

665 3 17

666 3 17

867 3 17

668 7 17

669 3 17

670 ¢} 17

871 5 17

672 7 17

873 1 17

674 7 17

675 3 17

676 0 17

677 S 17

688 1 17

6389 7 17

690 0 17

691 1 17

892 3 17

693 3 17

694 3 17

695 3 17

696 0 17

697 1 17

698 Q 17

699 a 17

Individual Completing Form: W Date: / 3/3 / / q 7

Reviewed By: / {guste, Date: { /t lf! 'i g

E-152



(X C |

Ceiling
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Ground Floor- Experimental Room No. 2
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Vent l

724

- Survey Locations

Survey Location :
O survey .. Behind Figure

V] o—




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

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

PROJECT TITLE:
SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #:

PROBE #:

SERIAL #:
GUIDELINE VALUE:

Ts = Sample Time (min) =

MDA = 2.71/T, + 3'29(R5/IDLB:/I527 2

Georgia Tech Characterization Survey

Ground Floor- Experimental Room No. 2, Ceiling

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

1 (direct alpha)

L2220
50061
43-65
63291

100 (dpm/100 cm?)

Tb = Background Time (min) =

Background counts in Tb =

Date background was taken =
Time background was taken =
Rb = Background rate (cpm) =

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

MDA (dpm/100 cm?) =

1

1

5
10/10/97
8:00

5

18.00%
83

3 (removable alpha)

SURVEY TYPE:

METER: LB S100 W
SERIAL #: 13795
PROBE #: N/A
SERIAL #: N/A

GUIDELINE VALUE:

Ts = Sample Time (min) =

20 (dpm/100 cm?)

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?) =

S
10

0.7
1010097
14:26

0.07
28.35%
100

13

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

Individual Completing Form; /ﬂ@@ /

Reviewed By:

Ao SA I

E-154

\O'WW&»-\
]

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 (direct beta/gamma)

(dpm/100 cm?)

1

1

156
10/10/97
8:00
156
21.87%
15

4 (removable beta/gamma)

LB S100 W

13795
N/A
N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

5
10
18.3

10/10/97

14:26

2
43.45%
100

T |

one: I/3O/7T

Date:

1 |14]38




Direct Alpha Data Sheet

Survey Tyoe * Netes

2roect Tile Seoirgia T2cn Charactenzation Survey 111 Place total COUNts Jirecily TOM meter  Activily congmn i samect for SacgrILrs
Survey Unit:Lscation) Sroung Floor- Expenmentat Rocm No. 2. Cading - 21 information ‘or instrument ang Sackground raken sirect 1y ‘eor tre MDA soreacshest
Oare 107097
‘nstrument
Moaei: 12220 Senal# 50061 Efficiency 18 00%
Prode. 33-65 Senal& 63231 MDA 118

NT= None Taken

Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA

Pont  Counts  Minute  (dpm/100cm’)  (dpmi100cm?)  (dpmu100 em’)

720 7 7 18 60 116
721 7 7 18 60 116
722 1 1 -35 42 116
723 1 1 -35 42 116
724 3 3 -18 49 116
728 S 5 0 85 16
726 2 2 -26 486 116
727 2 2 -26 46 116
728 NT

729 3 3 -18 49 118
730 1 1 -35 42 116
I 2 2 -26 46 116
732 2 2 -26 46 116
733 5 5 0 58 ‘116
734 8 8 26 82 116

» / %/r w 1250177

Roviewsd 8y: /auw‘/ o 1 J14/78
7 o
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Calculation Sheet

SURVEY TYPE: 1 Input one of the fallowing 1 for direct aipha
Survey Unit Ground Floor- Experimental Room No. 2, Ceiling 2 for drect Deta/gamma
Date 10/10/97 3 for removable alpha
Meter L2220 4 for removabie betasgamma
Serial # 50061 5 for exposure data at 1 ¢m
Probe 43-65 v 6 for exposure data at 1 meter
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Vaiue 100 (dpm/100 cm2)

Average Measurement Level

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

Where
Xayg = Calculated mean for a survey unit
ng = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng) .
(x) = -183
ng = 14
Xavg = -13
Maximum value in population = 26 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (& (Xavg - %052
Deviation. (NUREG/CR-5849) (ng- 1)

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

Xavg = 13

ng = - 14

E(Xavg - Xi) 2 5959
8 = 21

E-156



Calculation Sheet

Survey Unit: Ground Floor- Experimental Room No. 2, Ceiling
Survey Type: 1

This sheet uses the following equation to determine the 9 Be = Xavg * tiagr [S(Ng)"]

Confidence Level. (NUREG/CR-5849)

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

Xayg = calculated mean for a survey unit

ti..at= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,4 and s,

Xavg = -13
tyar = 1.771  *Note: for values of t.., o N0t on the table, the nearest greater value is used
S = 21
ng = 14
Be = -3

Individual Completing Form: /4/_&/%7 Date: EZ!% 2{QO
v 77 .

- —
Reviewed by: é{,ww/ W [TILIPLES Date: / ZQZ[ZE
/
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Direct Beta-Gamma Data Sheet

Survev Tyoe 2 Notes

Project Tte Seorqia Tecn Characienzabon Survey 11) Place total counts directly from meter  ACtwity column wil SOTaCt for TCAGIOLIG
Survey Unit {Lacanion) Sround Figor- Experimental Room No 2. Ceiling 12} Information for instrument and backgrourd ‘aken arrectty Tom tre MCA soreacsreer

Date 2011097

instrument
Mogel- L2220 Serial# 52823 Efficiency: 2187%
Probe 44-9 Senal#: 11150 MDA 1854
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA
Point  Counts  Minyle  (dpmy100cm’)  (dpmyt00 cm?)  (dpmi100 cm?)
720 90 90 -2012 937 1854
721 97 97 -1799 950 1854
722 66 66 -2743 890 1854
723 88 88 -2073 933 1854
724 88 88 -2073 933 1854
725 102 102 -1646 960 1854
726 10 110 -1402 974 1854
727 86 86 -2134 929 1854
728 128 128 -854 1007 1854
729 89 89 -2042 935 1854
730 107 107 -1494 969 1854
Fehl 143 143 -396 1033 1854
* 732 99 99 +1738 954 1854
733 112 12 -1341 978 1884
734 140 140 -488 1028 1854

Oate: ///7 ?.P

e //w?’/v Zf‘?’ 3057
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Calculation Sheet

SURVEY TYPE: 2 Input one of the foliowing 1 for direct alpna
Survey Unit Ground Floor- Experimental Room No. 2, Ceiling 2 for direct betaigamma
Date 10/10/97 3 for removabie alpha
Meter L2220 4 for removabie betargamma
Serial # 52823 S for exposure dgata at 1 cm
Probe 449 6 for exposure data at 1 meter
Serial # 11150
MDA 1854
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average Xavg = 1N+ 2(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)

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

i(x) = -24235
ng= 15
Xavg = -1616
Maximum vaiue in population = -396 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to dstermine the Standard S, = (E(Xavg - %)%
Deviation. (NUREG/CR-5849) (ng - 1)'2

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

Xavg = -1616

ng = 16

£ (Xavg - %)= 5821449
8 = 645
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Calculation Sheet

Survey Unit: Ground Floor- Experimental Room No. 2, Ceiling
Survey Type: 2

This sheet uses the following equation to determine the 9 Ha = Xayg + tiggr [Sx/(Ns)"]

Confidence Level. (NUREG/CR-5849)

Where

1, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
t1...9r= 95% confidence level for n-1 degrees of freedom (see tabie B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,q and s,

Xayg = -1616
tyoaf = 1.761 *Note: for values of t,., « not on the table, the nearest greater value is used
s, = 645
ng = 15
e = -1323

Individual Completing Form: /%C /{7/% Date: / &2,
/ 77
Reviewed by: M Date:  ///¥ 7
4 /
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Removable Alpha Qata Sheet

Survey Tyoe 3 Notes
f':’e:: Tae Gecorgia Tech Charagctenzation Survey (11 Place totai counts directly ‘rom meter  Activity solumn wil Sar-ect ‘er Zacngraure
Survey Unit (Location) Srounc Floor: Expenmental Room No 2. Ceuing {21 Information for nstrument ang DACKGround iaxen directly om re DA screacsreet
Date. 10/10/97
Instrument
Model: LBS100W Senal #: 13795 Efficiency: 28 35%
Probe: NiA Senal #:  NiA MDA: 13
Survey Activity MDA

Point  {dpmi100 cm?) (dpmy100 cm?)

720 0 13
21 3 13
722 Q 13
723 0 13
724 ] 13
725 0 13
726 9 13
727 0 13
728 0 13
729 0 13
730 0 13
3 0 13
732 0 13
733 0 13
734 0 13

i oo o e[/ 2077

Reviewed By/: M {\G"':”V‘“'} Date: /'/l[ i“/?g
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Removable Beta-Gamma Data Sheet

Survey Type 4 Netes.
Prc.ect Titte: Georgia Tech Charactenzaton Survey «1) Place ‘olal counts directly “rom meter Activity coimn il Oret for sackgroura
Survey Urat tLacaton) Grouna Floor- Expenimental Room No 2 Cewng +2) tnformation for insitument ang dackground taken cirectly ‘rom tre MDA s‘jeacsr*ee'
Date’ 10710:97 - e
Instrument
Model: LB S100W Serial #: 13795 Efficiency 43 45%
Prove: N/A Senal#: N/A MDA 17

Survey Activity MDA

Pomt  {gpms100 em?) (dpm/100 cm?)

720 3 17
721 k] 17
722 0 17
723 S 17
724 3 17
728 5 17
726 3 17
727 3 17
728 1 17
729 0 17
730 1 17
731 o 17
732 3 17
733 S 17
734 3 17

Oy S O o a8 o [2/50/977

Reviewed By: M (0" (Olprnn Date: ; /{ ?/?;

\ \
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€91-d

S

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

811
812
813
814
815
816
817
818
819
820
821
822
823

Location

Room 149

Room 149

Room 149

Room 149

Room 149

Experimental Room in Ground Floor
Rabbit Case in Experimental Room
Inside Top

Power Unit

Northwest Corner of Ground Floor
Right Corner of Area Left of Elevator
Left Corner of Area Left of Elevator
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/dly
Enter efficiency in decimal form (i.e.. 28.3% = 0.283)
Enter probe area as 100 if not applicable (i.e.. Ludlum 2929, etc.)

PROJECT TITLE:
SURVEY UNIT (Location):

Georgia Tech Characterization Survey

Rabbit System

MDA = 2.71/T, + 3.29(R./T, + R,T,) *

e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

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

GUIDELINE VALUE:

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

100 (dpm/100 cm?)

3
1

Background counts in Tb = 5
Date background was taken = 10/16/97
Time background was taken = 7:30
Rb = Background rate {cpm) = 5
e = Probe Efficiency = 18.00%
a = Probe Area (cm) = 63
MDA (dpm/100 cm?) =

SURVEY TYPE: 3 (removable alpha)

METER: LB 5100 W

SERIAL #: 13795

PROBE #: N/A

SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/14/97
Time background was taken = 14:16
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

100

I

SURVEY TYPE:

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

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

Individual Completing Form: )ﬂﬂm
M

Reviewed By:

Y
—

E-164

2 (direct beta/gamma)

L2221
68537
44-9
66762
5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Th = )
Date background was taken = 10/15/97
Time background was taken = _ 7:30
Rb = Background rate (cpm) = 152
e = Probe Efficiency = 31.75%
a = Probe Area (cm) = 15

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB 5100 W

13795
N/A
N/A
100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/14/97
Time background was taken = 14:16

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

1]

MDA (dpm/100 cm?) =

SN
l 4//5/&9’

Date:




Oirect Alpha Data Sheet

13} Pace total counts cirectly frem meter Activity column wil sarrect ‘o sacxground

Suriey Tyce Notes:
Proect Title: Georqia Tech Charactenzation Survey
Survey LinitiLocaton) Rabbit System
Date 10/15/97
Instrument
Model: 12220 Senal % 53061 Efficiency:  18.00%
Probe. 43-65 Senal 8: 63291 MDA: 11
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA

Point  Counts

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

Minute  (dpm/100 cm?)

{dpmv100cm’)  (dpmv100 cm?)

0 44
1 -35
3 -18
1 -35
0 a4
2 -26
1 35
19 123
2 -26
1 -35
2 -26
0 44
2 -26

39
42
49
42
39
46
42
85
46
42
46
39
46

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

Individuat Completing Form: /‘ i Z %7/-%

By:

E-165

WW«}«I

+2} Information for nstrument ana dackground 'axen irectiy irom the \MCA sgreadgsneet

o (2)307
one_L{14/3&




Calculation Sheet

SURVEY TYPE: 1 Input one of the follawing
Survey Unit Rabbit System
Date 10/15/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

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

(x) = -271
ng = 13
Xavg = -21
Maximum value in population = 123 (dpm/100 cm2)

Standard Deviation

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

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

Xgvg = -21

ng= 13

(Xayg - X)) = 23216
5= 44

E-166

1 for direct aipha

2 for direct beta/gamma

3 for removable aipna

4 for remavable betasgamma
$ for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 105+ Z(x))

- 2172
S = (Z(Xavg = X))

(ns . 1)1/2



Calculation Sheet

Survey Unit: Rabbit System
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Ba = Xavg * tiaar [S/(ng)"?]

Where
K, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
ty...ar= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine x,,4 and s,

Xayg = -21
t1_a_df = 1.782 *Note: for values of t,, «a hot on the table, the nearest greater value is used
S = 44
ng = 13
He = 1

Individual Completing Forg: %—/ 7—% Date: /&{30{77
é@a«x/ﬁ//ﬂw/ﬂe/«, Date: /{/éé?cf

Reviewed by:

E-167



Direct Beta-Gamma Data Sheet

N

nstrument

v .ce 2 Notes
Agiect Tle Geory:a Tecn Charactenzation Survey
Sur.ey Jnit Lecaticn. Rabeit System
131397
12221 Senal #: 68537
Probe 34-9 Senal 3= 86762
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA
Pont  Counts  Minute  (dpm/100¢m’)  (dpmvi0Ocm?)  (gpmy100 cm?)
3n 48 48 -2184 582 1261
812 94 94 -1218 645 1261
813 114 114 -798 671 1261
814 110 110 -882 666 1261
815 88 88 -1344 638 1261
816 286 286 2814 861 1261
817 216 218 1344 789 1261
818 192 192 840 763 1261
819 196 196 924 768 1261
820 356 356 4283 928 1261
821 72 72 -1680 816 1261
822 218 218 1344 789 1261
823 0 90 -1302 840 1261

vt o /ﬂﬁ;é:, o
TR Y NN

Reviewed By:

E-168

.13 Place '3tat counts Srecy from meter  Actvty S0P Wil IOrTRCt or 2agkriung
2) 'nformation for instrument and backgrounc !aken irect

ty rom e L'TA soresasteet

12 /20007

7
Date: ’I/ { ’/;/ 9




Calculation Sheet

SURVEY TYPE: 2 Input one of the following
Survey Unit Rabbit System
Date 10/15/97
Meter L2221
Serial # 68537
Probe 44-9
Serial # 66762
MDA 1261
Survey Type Direct Beta/Gamma
Guideline Value 5000 {dpm/100 cm2)

Average Measurement Level

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

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

z(x) = 2141

ng = 13

Xavg = 165
Maximum value in population = 4283 (dpm/100 cm2)

Standard Deviation

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

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

Xavg = 165

ng = 13

£(Xavg - X)* = 45074176
Sy = 1938

E-169

1 for direct alpha

2 for direct betaigamma

3 for removable alpha

4 for removable betaigamma
5 for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/ng .« Z(x,)

- 212
Sy = (E{Xayg - X))

(ng- )"



Calculation Sheet

Survey Unit: Rabbit System
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Hoe = Xavg * tiear [S(ng)"2

Where

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

ns = number of measurements within a survey unit used to determine Xavg @nd s,
Xavg = 165
Yy ar = 1.782 Note: for values of t,., 4 not on the table, the nearest greater value is used
S, = 1938
ng = 13
Be = 1123

Individual Completing Form: al_ %\7_/)/- Date: 3!30{ %
p—y A ¢
Reviewed by: M [\\/\ \ s Date: 1 {?g

I
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Removable Alpha Data Sheet

3.r2y Tyoe
Proect

Survey unt Lacaton)

Georgra Tech Charactenzation Survey

3 Ncies

1) Place ctal counts airectly from meter Aghivity 3ume wal =

er TaTNgroune

2apeit System 12) Infarmation for ‘nstrument ana background taken Trectly ‘rom he MDA sTrealsreet
Date 0i14/97
instrument
Model: L8 5100 W Seral # 13795 Efficiency 28 35%
Probe: NiA Senat#:  N/A MDA 3
Survey Activity MDA

Pont  icomi100 cm?) (dpm/100 cm?)

811
812
813
814
815
816
817
818
819
820
821
822
823

COWOLWWOOOOWO O

13
13
13
13

o e _12/20 /777

pleting Form: 4 .
Reviewed 8y: ZJI‘-W( W W Date: //;Z/??

E-171
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€L1-H

Ground Floor- Process Equipment Room

Top View
Not Drawn To Scale

NS

Column

@.
ONT

Tank He-|

Air-Conditioning Unit

Light

[

. 5 |]
MS lﬁ MS 2 @
L

Pipe and Valve

Cinder Blocks

HXD-2

845

MS-2

869

MD-1
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,
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- LO ]

lxs-l

Reactor Faces

Storage Closet —

___________

T-DI (Underground ‘T'ank)

O Survey Location

. Survey Locations
Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for MDA = 2.71/T, + 3.29(R/T, + Ru/T,) :
each instrument per survey unit (NUREG/CR-5849): e (a/106.) -

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

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

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

PROJECT TITLE: Georgia Tech Characterization Survey 4 for remavable beta/igamma

SURVEY UNIT (Location): Ground Floor-Process Equipment Room

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

METER: 12220 METER: T '

SERIAL #: 48409 SERIAL #: T é8sar

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

SERIAL #: 62385 : SERIAL #: 66762

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1.
Background counts in Tb = 5 Background counts in Tb = 152
Date background was taken = 10/15/97 Date background was taken = 10/15/97
Time background was taken = 7:30 Time background was taken= __ 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 152
e = Probe Efficiency = 18.00% e = Probe Efficiency = T 31.75%
a = Probe Area (cm) = 59 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 1261]

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL # 13795

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

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

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Th = 18.3
Date background was taken = 10/15/97 Date background was taken = 10/15/97
Time background was taken = 8:00 Time background was taken = 8:00
Rb = Background rate {(cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17}

Individual Completing Form: C(/‘C»/ %‘7// Date: / / S//ff

Reviewed By: W /!/ M Date: // / 4/ f /
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Oirect Aipha Data Sheet

L)W ouon

3t
instrument
Moder: 12220

wrvey Uit locaton)

3eorgia Tech Charactenzation Survey

Groure Figor-Process Eguipment Room

10:15/97

Proce  43-85

Survey
Point

342
343
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
869
873
114
115
1117
118
1123
1124

Gross
Totat
Counts

XD OOCOCODHERNONGD &N &

~

CONNANMOD

Notes

13 Place 1213l COLNts directly ‘rom metar  Act, By 2CLmn A
2) information for nstrument ana DACKGFOLNG *aKker o

et far A L

vy e MCS sg

. 1/5/78

Senal 3 48409 Efficiency 18 30%
Senal # 62385 MDA 123
NT= None Taken
Uncentainty
Gross {95% Confidence
Counts Per Activity Level) MDA
Mingte  {dpm/i00cm’)  (dpmy100cm’)  (dpmy100 cm’)
4 -9 S5 123
2 -28 49 123
4 -9 55 123
Q -47 41 123
2 -28 49 123
2 -28 49 123
8 28 67 123
4 R} $5 123
6 9 81 123
6 9 61 123
0 47 41 123
4 47 41 123
0 47 41 123
0 -47 4 123
4 -9 55 123
8 28 67 123
8 28 87 123
12 66 76 123
8 28 67 123
¢ -7 41 123
4 9 S5 123
2 -28 49 123
4 9 55 123
2 -28 49 123
2 28 49 123
Q 47 a1 123
0 47 41 123
Indi | C ing Form: /
Reviewed By:

/é /Pl Date: ’//{/ff
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Calculation Sheet

SURVEY TYPE; 1 input one of the following 1 for direct alona
Survey Unit Ground Floor-Process Equipment Room 2 for airect betaigamma
Date 10/15/97 3 for removabie aipha
Meter L2220 4 ‘or removable betagamma
Serial # 48409 5 for exposure data at 1 cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

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

E(X|) = '402
ng = 27
Xavg = -15
Maximum value in population = 66 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (EXavg = X)%2
Deviation. (NUREG/CR-5849) (ng - 1)"2

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

Xayg = -15

ng= 27

E(Xpvg = X)) = 24531
S = 31

E-176



Calculation Sheet

Survey Unit: Ground Floor-Process Equipment Room
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Be = Xavg * tiaar [Sx/(ng)'"]

Where
K, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calcuiated mean for a survey unit
ti.o0r = 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 @Nnd s,

Xavg = -15
| ST 1.706 Note: for values of t,., « not on the table, the nearest greater value is used
s, = 31 '
ng= 27
He = -5

Individuai Completing Form: /d&/f\/ W Date: TQB
et -
Reviewed by: ’W /dz(,mc;z Date: /7 /24

E-177



Direct Beta-Gamma Data Sheet

Survey T,oe
Sryect Tle

Sursey Uit Lacaton

Date

instrument
Model. L2221

2

Seorgia Tacn Charactenzation Survey

Sroung Floor-Process Eguipment Room

Probe: 44-3

Survey
Pont

842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
869
873
1114
115
117
1118
123
1124

Gross
Total
Counts

138
108
134
146
148
116
96
178
108
374
152
144
148
376
256
356
2078
1210
426
924
566
156
308
114
146
106
114
NT
NT
NT
NT
NT
NT

Gross
Counts Per
Minute

138
108
134
146
148
116
96
178
108
374
152
144
146
376
256
356
2076
1210
426
924
566
156
308
114
146
106
114

Senal &
Senal #:

Actvity
{0pmr100 cm’)

-294
-924
-378
-126
-84
756
<1176
546
-924
4661
0
-168
-126
4703
2184
4283
40399
22215
5753
16210
8693
84
3276
798
-126
966
798

Individual Completing Form:

Reviewed By:

Notes.
1) Place 1Ctal Sounts arectly ram metar AChV .y STIUMD A 20re
124 information for nstrument 3¢ D3CKJroune taken crrecyy o tre MCA sorealsreet
83537 Efficcency  3175%
66762 MDA 1261
NT= None Taken
Uncertainty
195% Confidence
Level} MDA
(dpms100 cmz) (dpm; 160 cmz_)
701 1261
864 1261
696 1261
710 1261
713 1261
674 1261
643 1261
748 1261
664 1261
944 1261
718 1261
708 1261
710 1261
946 1261
831 1261
928 1261
1943 1261
1519 1261
389 1261
1350 1261
1103 1261
722 1261
383 1261
871 1261
710 1261
661 1261
671 1261

A ,% oste: /. 5‘/? =

lﬂ /W Date: 2//%[,/4 g
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Calculation Sheet

SURVEY TYPE: 2 Input one of tne fallowing 1 for direct alona
Survey Unit Ground Floor-Process Equipment Room 2 ‘or direct betaigamma
Date 10/15/97 3 for removable aipha
Meter L2221 4 for removable betaigamma
Serial # 68537 5 for exposure data at 1 cm
Probe 44-9 6 for exposure data at 1 meter
Serial # 66762
MDA 1261
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

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

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

z(x) = 105363
ng = 27
Xavg = 3902
Maximum value in population = 40399 (dpm/{100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (EXavg = X)4) "%
Deviation. (NUREG/CR-5849) (ng- 1)

Where

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

Xavg = 3902

ng = 27

E(Xavg - X)) = 2170028719
S = 3136

E-179



Calculation Sheet

Survey Unit: Ground Floor-Process Equipment Room
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Bo = Xayg * tiaar [Sx/(ng)"?]

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

Xavg = Calculated mean for a survey unit

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

Xayg = 3902
Yoot = 1.706 “Note: for values of t,., ¢ not on the table, the nearest greater value is used
S, = 9136
ng = 27
Be = 6901

Individual Completing Form: /4/‘#" m Date: _// ; [é&
s LA
Reviewed by: M % W Date: __/// %4?{
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Ground Floor- Process Equipment Room Not Deawn To Scale
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Top of Pipe
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to

determine the MDA for

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

Notes:

Enter all time in minutes

Enter all dates as m/dly

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

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

SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #:

PROBE #:

SERIAL #:
GUIDELINE VALUE:

L2220

100

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Georgia Tech Characterization Survey

Ground Floor-Process Equipment Room. Ceiling

MDA = 2.71/T; + 3.29(R/T, + R,/T,)

e (a/100)

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

1 for direct aipha

2 for direct beta/gamma

3 for removabie aipha

4 for remaovable betaigamma

1 (direct alpha)

METER:

SERIAL #:
PROBE #:
SERIAL #:

(dpm/100 cm?)

]
.
5
_10/15/97.
7:30
5
18.00%
59

SURVEY TYPE:

GUIDELINE VALUE:

2 (direct beta/gamma)
L2221
68537
44-9
66762
5000 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Th = 152
Date background was taken = 10/15/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 152
e = Probe Efficiency = 31.75%
a = Probe Area {cm) = 15

MDA (dpm/100 cm?) = 1261

L

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

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

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

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sampie Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Th = 0.7 Background counts in Tb = 18.3
Date background was taken = 10/16/97 Date background was taken = 10/16/97
Time background was taken = 16:49 Time background was taken = 16:49
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm) = 2
e = Probe Efficiency = 28.35% e = Prabe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (¢cm) = 100
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 17]

Individual Completing Form: m @‘ Date: /o?é 4/7 7
7 ?

Reviewed By:

// /awm./

Date:

/,/ 1¢/98
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Diract Alpha Data Sheet

Survey Type 1 Notes:
Project Title: Georgia Tach Charactenzation Survi (1) Ptacs total counts directly from meter. Activity column wall corract for dackground
Survay Unit (Location): Ground Floor-Procass Equipment Room. Ceiling (2) Information for instrument and background taken diractly from the MDA spreaasheet
Date: Janse7
Instrumant .
Model: 12220 Serial ¥ 48409 Efficiency: 18.00%
Probe: 43-85 Senal #: 82385 MDA: 123
Uncertainty
Gross Gross {95% Confidence
Survay  Toial Counts Per Activity Lavel) MDA
Pont Counts  Mingte  (dpmviDOem) (dpmvidOem?)  (dprvioQ em)
887 2 2 -28 49 123
868 2 2 -28 49 123
870 9 0 47 41 123
871 0 0 -47 41 123
872 2 2 -28 49 123
874 0 0 -47 41 123
878 4 4 9 55 123
878 [+] 0 47 41 123

Individual Completing Form: : Oate: /ozlﬁ / 4\7
R-Mwﬁ%‘—d/ W?Jf(;"q/'/ Date: [//“/93’
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Calculation Sheet

Input one of the following

SURVEY TYPE: 1
Survey Unit Ground Floor-Process Equipment Room, Ceiling
Date 10/15/97
Meter L2220
Serial # 48409
Probe 43-65
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

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

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

2(x) = -281
Ng = 8
Xavg = -35
Maximum vaiue in population = -9 (dpm/100 cm2)

Standard Deviation

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

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

Xevg = -35

n,=s 8

E(Xayg - X)* = 1399
s, = 14

E-186

S =

1 for direct alpha

2 for direct beta/gamma

3 for remavabie alpha

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

6 for exposure data at 1 mater

Xavg = 1/ng. Z(x;)

2172
(E(Xavg - X))

(n, - H'”?



Calculation Sheet

Survey Unit: Ground Floor-Process Equipment Room, Ceiling
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Ha = Xayg + tiagr [8(Na}"

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

Xayg = calculated mean for a survey unit

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

Xavg = -35
tiaar = 1.895 Note: for values of t;., 4 not on the table, the nearest greater value is used
Sy = 14 '
Ng = 8
Be = -26

/&«%4—5 Date: /od/29 ?7

Individual Completing For
Reviewed by: iw_g/%/ oz ey Date: /{/ % / Z?
/
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Direct Beta-Gamma Data Sheet

2 Notes
Secrgia Tech Charactenzation Survey 11 Place 101al Tounls Zwectly ‘rom eter Alvty soiumn air semact fae macx g
2 _ 2" - Y semact fae zaggrous
=rounrd Fioor-Process cJuipment Reom ~ging 2} information for nsirument ang Dackgrounc xer 7. aCl, ryr e MDA sareacs-est
$9.15.97

‘astrument

Mocel. 12221 Seral# 538537 Sficcency  3175%

Probe 44.3 Senal 3 36762 MOA 1261

uncertainty
Gross Gross 195% Conficence
Survey  Total Counts Per Activity Level) MDA

Pant  Counls Minute 1dpmvy100 cm‘] @grru100cm;) (dpme100 em‘)

367 120 120 672 679 1261
368 110 110 -882 666 1261
870 0 90 -1302 640 1261
871 102 102 -1050 556 1261
872 120 120 672 679 1261
874 176 176 504 745 1261
875 462 462 6509 1020 1261
876 470 470 6677 1026 1261

ﬂm ;/;Z@? ,@é,&“/?

Reviewed By: /iW—’/ W / Oate: ////?/?f
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Calculation Sheet

SURVEY TYPE: 2 Input one of the following
Survey Unit Ground Floor-Process Equipment Room, Ceiling
Date 10/15/97
Meter L2221
Serial # 68537
Probe 44.9
Serial # 66762
MDA 1261
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

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

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

Z(x) = 9112

ng = 8

Xavg = 1139
Maximum value in population = 6677 (dpm/100 cm2)

Standard Deviation

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

Where

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

Xayg = 1139

ng = 8

£(Xavg - X = 81303654
5 = 3408

E-189

1 for direct aipha

2 ‘or direct betargamma

3 for removable alpha

4 for removable beta;gamma
$ for exposure data at 1 cm

6 for exposure data at + meter

Xavg = 1/Ng- 2(x)

- 2172
S = (Z(xavg - %)%

(ns - 1)“2



Calculation Sheet

Survey Unit: Ground Floor-Process Equipment Room, Ceiling
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Ba = Xavg +tigar [Sef(ng)"?)

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

Xavg = 1139
tiagr s 1.895 Note: for values of t,., 4 not on the table, the nearest greater value is used
S = 3408
ng = 8
R = 3422

Individual Completing Form: jJa/(’“-’ /‘7/\4/ Date: _/// z 22 _B
— /7 7
Reviewed by: % /dZMu/ Date: ., //¢/%7
[4
/
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Removable Alpha Data Shaet

Survey Type 3 Notes:
Project Tite Georgia Tech Charactenzaton Survey (1) Place total counts directly from meter Actwity coiumn will correct for Tacxgrouna
Survey Unit (Location) Sround Flaor-Process Equipment Room, Ceinng {2) Information for nstrument and background taken directly from the MOA spreacsheet
Date 10/16/97
Instrument
Modei: LB S100W Senal#: 13795 Efficiency: 28.35%
Probe: N/A Senal # N/A MDA: 13
Survey Activity MDA
Point  (dpm/100 cm®) (dpmv100 em?)
887 0 13
868 4] 13
870 ] 13
871 Q 13
872 3 13
874 0 13
875 0 13
87e 7 13

R~ Date: /0242 7/7//

Individual Completing Form:

M WV Date: /'I/‘/ 7‘/?'.'{

Raviewed By:

/
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Removable Beta-Gamma Data Sheet

Survey Type 4

Notes.
Project Titla: Georgla Tech Charactenzation Survex (1) Placa total counts directly from mater Activity column wiil corect ‘or background
Survey Unit (Location) Ground Fioor-Procass Equipment Room. Ceiing (2) Information for instrument and background taken directly from the MDA spreadasneet
Date: 10/16/97
Instrument
Model. LB 5100 W Senal#: 13795 Efficiency: 43 45%
Probe. N/A Senal ¥ N/A MDA: 17
Survey Activity MDA

Boint - (dpmy/100 em’)  (dpmv100 em?)

867 1 17

868 (] 17

870 Q 17

871 1 17

872 3 17

874 [} 17

875 1 17

876 1 17

st e £2/25/77

Reviewsd By, _t W /&zwb/fq Date: ;//5;/?5
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This sheet uses the following equation to determine the MDA for
each instrument per survey unit (NUREG/CR-5849):

MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

MDA = 271, + 3.29(R,/T, + R/T,)'*

e (a/100)

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 aipha
4 for removable beta/gamma

Notes:

Enter all time in minutes

Enter all dates as m/d/y

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

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)
PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): Ground Floor- Outer Wall of Process Equipment Room
SURVEY TYPE: 1 (direct alpha) SURVEY TYPE:
METER: L2221 METER:
SERIAL #; 48409 SERIAL #:
PROBE #: 43-65 PROBE #:
SERIAL #: 62385 SERIAL #:

GUIDELINE VALUE:

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

Background counts in Tb = 5
Date background was taken = 10/14/97
Time background was taken = 7:45
Rb = Background rate (cpm) = 5
e = Probe Efficiency = 18.00%
a = Probe Area (cm) = 59
MDA (dpm/100 cm?) =

100 (dpm/100 cm?)

1
3

SURVEY TYPE: 3 (removabie alpha)
METER: LB 5100 W
SERIAL #: 13795
PROBE #: N/A
SERIAL #: N/A

GUIDELINE VALUE:

Ts = Sample Time (min) =
Tb = Background Time {min} =
Background counts in Tb =

Date background was taken = 10/10/97
Time background was taken = 10:26
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100
MDA (dpm/100 cm?) =

Individual Completing Form:

2z

20 (dpm/100 cm?)

1

10
0.7

GUIDELINE VALUE:

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

S

Reviewed By: /W % ;é{(/#
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2 (direct beta/gamma)

L2220
52823

44-9
11150

5000 (dpm/100 cm?)

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

1
1

Background counts in Th = 156
Date background was taken = 10/14/97
Time background was taken = 7:45
Rb = Background rate (cpm) = 156
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

MDA (dpm/100 cm?) =

18]

4 (removable beta/gamma)

LB 5100 W

13795
N/A
N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) =

1

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

MDA (dpm/100 cm?) =

—_—

e _[2/20/97

Date:

:'/// 4/38



Direct Alpha Data Sheet

' \otes

Seorgra Tach Charactenzation Survey 14 Place total counts directly “am meter AlUvity 2oumMN Wl 3CrUeCt f3f TacnGrTure
Sursey Lnit Locatony Grourd Floor- Quter Wall of rocess Equipment Rocm 121 infarmanon for instrument ang dackgreund taken Jirectly from the MDA sareacsreet
date 10.12:97 o
Instrument -
Modei. 12221 Senal 48409 Efficcency. 18 00%
Probe. 43-65 Senal # 62385 MDA 123

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

Pont  Counts Minute (dpml100cm1) (dgm/‘IOO::mz) (dpmy100 em?)

327 Q 0 -a7 41 123
328 0 Q 47 41 123
829 o] 4] 47 K3 123
830 4 4 -9 55 123
831 0 ] 47 41 T3
832 2 2 28 49 123
833 4 4 -9 55 123
834 ¢ 0 47 41 123
835 6 ] g 61 123
836 2 2 -28 49 123
837 8 8 28 67 123
838 4 4 -9 55 123
839 4 4 -9 55 123
840 2 2 -28 49 123
841 3 3 -19 52 123

Individual Completing Form: 7 : Z/ 7/“'/ Date: - v ¢7
Reviewed By: M % L ortannre Date: i , 14 He
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Calculation Sheet

SURVEY TYPE: 1 Input one of the failowing 1 for airect alpha
Survey Unit Ground Floor- Outer Wall of Process Equipment Room 2 for direct beta/gamma
Date 10/14/97 3 for removable alpha
Meter L2221 4 for removable beta;gamma
Serial # 48409 5 for exposure data at 1 ¢m
Probe 43-65 6 for exposure data at 1 meter
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)
Average Measurement Level
This sheet uses the following equation to determine the Average Xavg = 1/Ng+ Z(x)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Where
Xavg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng) .
z(xy) = -337
ng = 15
L Xavg = -22
Maximum value in population = 28 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard (E(Xavg - ><.)2,”2

w
x
(1]

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

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

Xavg 3 -22

n, = 15

T(Xavg - X)) = 7379
$ = 23
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Calculation Sheet

Survey Unit; Ground Floor- Outer Wall of Process Equipment Room
Survey Type: 1

This sheet uses the following equation to determine the 9 e = Xayg +tigar [S(ng)"]
Confidence Level. (NUREG/CR-5849)

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

Xavg = Calculated mean for a survey unit

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

Xavg = -22
tyaat= 1.761  *Note: for values of t,., o not on the table. the nearest greater value is used
S = 23
ng = 15
He = -12

Individual Completing Form: /\é\ %"7#/ Date: % ?O

7 77

Reviewed by: Date: E (4193

l
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Direct Beta-Gamma Data Sheet

Survey Type 2 Notaes:

Project Title. Georgia Tach Charactenzation Surve {1) Place total counts directly from mater Activity column wiil correct for bacxground
Survey Unit (Locaton): Ground Floor- Quter Wal of Procass Equipment Room {2) Information for Instrument ang background taken directly from the MOA spreadsheet
Date: 10714/87
Instrument
Modei: L2220 Serial #: 52823 Efficiency: 21.87%
Probe: 44-9 Senal# 11150 MOA: 1854
Uncertainty
Gross Gross {95% Confidencs
Survey  Total Counts Par Activity Lavel) MDA

Pont Counts  Minute  (dpm/100cm’) (dpm/100em®) (dpmy100 e

827 80 -1 -2317 918 1854
828 104 104 -1585 963 1854
829 7 78 -2439 910 1854
830 338 338 5548 1328 1854
831 108 108 -1483 971 1854
832 134 134 871 1017 1854
833 78 78 -2378 914 1854
834 180 180 732 1095 1854
835 124 124 -975 1000 1854
838 200 200 1341 1127 1854
837 372 372 8584 1373 1884
838 338 338 5487 1325 1854
839 420 420 8048 1434 1854
840 400 400 7438 1409 1854
841 398 398 377 1408 1854

7 oo /74/ o 22/ZD/07

Reviewed By: i O\/Oﬂ(,(/z&é ’ ’ Date: //f?/yf)"
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Calculation Sheet

Input one of the following 1 for direct alpha

2 for direct beta/gamma

SURVEY TYPE: 2
Survey Unit Ground Floor- Quter Wall of Process Equipment Room
Date 10/14/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 1854
Survey Type Direct Beta/Gamma

Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

This sheet uses the following equation to determine the Average

3 for removable aipha
4 for removable beta/gamma
$ for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1N 2(x;)

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

Where

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

z(x) = 30727
ng = 15
Xavg = 2048

Maximum value in population =

Standard Deviation

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

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

Xavg = 2048

n, = 15

E(Xavg - X))’ = 241167233
8= 4150

E-199

8048 (dpm/100 cm2)

- 212
Sx= (Z(Xavg - X))

(ns = 1)”2



Calculation Sheet

Survey Unit: Ground Floor- Outer Wall of Process Equipment Room
Survey Type: 2

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

Where

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

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

Xayg = 2048
t1_a'df = 1.761  *Note: for values of ti.a ot NOt ON the table, the nearest greater value is used
S = 4150
ng = 15
Be = 3935

Individual Completing Form: jé/t\_— Date: /9?{30{7 2

7 v
Reviewed by: /%b pjc,é / Date: /{&7/ 78
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Characterization Survey (1) Placa total counts directly from meter. Activity column will comrect for background
gurvey Unit (Location): GS;‘;:;;« Outer Wall of Process Equipment Room (2) Information for instrument and background laken directly from the MDA spreadsheet
ate: 1
Instrument
Modet: LB 5100 W Serial #: 13795 Efficiency: 28.35%
Probe: N/A Serial #:  NA MOA: 13
Survey Activity MDA

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

827 3 13

828 3 13

829 3 13

830 0 13

831 0 13

832 0 13

833 0 13

834 0 13

835 0 13

836 0 13

837 0 13

838 0 13

839 0 13

840 0 13

841 0 13

o /Z/C- Aﬂ/ L2/ F0/97

Raviewed By: (mk(jjﬂé -z Oate: //JO/QZ
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title: Georgia Tech Characterization Su (1) Place total counts directly from meter. Activity column will correct for background
Survey Unit {Location): Ground Floor- Outer Wail of Process Equipment Room {2) information for instrument and background taken directly from the MDA spreadsneet
Date: 10/10/97
Instrument
Modei: LB 5100 W Seriat #: 13795 Efficiency: 43.45%
Probe: N/A Serial #: N/A MDA: 17
Survey Activity MDA

Point  (dpm/100 em®} (dpm/100 cm®}

827 12 17

828 0 17

829 1 17

830 3 17

831 0 17

832 0 17

833 0 17

834 3 17

835 3 17

836 1 17

837 1 17

838 3 17

839 7 17

840 3 17

841 1 17

individual Completing Form: Oate: / .?'/ﬁj /?7

™

o 20k

a 8y:

E-202
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

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

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE: 1
METER: 12220
SERIAL #: 48409
PROBE #: 43-65
SERIAL #: 62385

GUIDELINE VALUE: 100

Ts = Sample Time {min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE: 3

METER: LB 5100 W
SERIAL #: 13795
PROBE #: N/A

SERIAL #: N/A
GUIDELINE VALUE: 20

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

individual Completing Form:

Georgia Tech Characterization Survey

MDA =

Ground Floor-Reactor Faces in Process Equipment Room

27T, + 3.29(R/T, + RyT,) *
e (a/100)

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

1 for direct alpha

2 for direct beta/igamma

3 for removable alpha

4 for removable beta/gamma

(direct alpha) SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #:
(dpm/100 cm?) GUIDELINE VALUE:
1
1
5
10/15/97
7.30
5
18.00%
59

(removable alpha) SURVEY TYPE:
METER:
SERIAL #:
PROBE #:
SERIAL #:
(dpm/100 cm?) GUIDELINE VALUE:
1
10
0.7
10/16/97
16:49
0.07
28.35%

100

Lzz

2 (direct beta/gamma)
L2221
68537
44-9
66762
5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 152
Date background was taken = 10/15/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 152
e = Probe Efficiency = 31.75%
a = Probe Area (cm) = 15

1261_|

MDA (dpm/100 cm?) =

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

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

Background counts in Tb = 18.3
Date background was taken = 10/16/97
Time background was taken = 16:49
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 ecm?) =

_

e 1/ 5778

Date: {//é:/gf

Reviewed By: Wﬁ § W
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Oirect Aipha Data Sheet

Surey T e Nctes:

_—
Proiect Tile 2¢0rgra Tech Charactenzation Survey 11} Place total counts Jrectly from meter Activity coiumn will samect ‘or sackgraune
Survey UnitLscations Sround Floor-Reacior Faces in Process Egusgmen( Room 12} Information for nstryment and dackgrounc taken Seectly from the MCA szreacsheet
Date i0.15.97

Instrument
Mocel: L2220 Senal 3 48409 Efficiency: 18 00%
Probe: 43-65 Senal # 62385 MDA: 123
Uncertainty
Gross Gross (95% Confidence
Survey  Totai Counts Per Activity Level) MDA
Pomt  Counts  Minute  (dpmv100em?)  (dpmy100 cm?)  (dpmy100 cm?)
877 8 8 28 67 123
878 2 2 -28 49 123
879 0 0 47 41 123
880 2 2 -28 49 123
881 0 Q 47 41 123
882 0 0 47 41 123
883 2 2 -28 49 123
884 Q 0 47 41 123
88s 0 4 A7 41 123
886 0 Q 47 41 123

S S iy LI 5/78

Reviewed By: M W, Va2 % Lo Ay d Date: ” // é/ /? ((

[ [4
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following 1 for direct alona
Survey Unit Ground Floor-Reactor Faces in Process Equipment Room 2 for direct beta/gamma
Date 10/15/97 . 3 for removable aipha
Meter L2220 4 for removavie betaigamma
Serial # 48409 5 for exposure data at 1 cm
Probe 43-65 6 for exposure data at 1 meter
Serial # 62385
MDA 123
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

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

2(x) = -338
ng= 10
Xavg = -34
Maximum value in population = 28 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xarg - X)5"
Deviation. (NUREG/CR-5849) (ns- 1)'"?
Where
s, = standard deviation
Xavg = calculated mean for a survey unit
ng = number of measurements within a survey unit
X; = systematic and random measurements at point (i)

(i varies from 1 to ng)

Xovg = -34

ng= 10

£(Xavg - X)) 2 4966
8= 23

E-206



Calculation Sheet

Survey Unit: Ground Floor-Reactor Faces in Process Equipment Room
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Be = Xayg + tiagr [Sy/(ng)"]

Where
K, = value compared to guideline value to determine 95% Confidence Level
Xavg = Calculated mean for a survey unit
t1.,ar = 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
s, = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd S,

Xavg = -34
Lo af = 1.833  *Note: for values of t,., o not on the table, the nearest greater value is used
S = 23 '
ng = 10
Be = -20

Individual Completln Form: %‘7’ Date: //5/ 78
Reviewed by: ‘ Date: /(¥ /9%

E-207



Direct Beta-Gamma Data Sheet

Surey Tz 2 Notes

Proect Te Georgia Tech Charactenzation Surve

Survev unit(Locatony: Ground Floor-Reactor Faces :n Process Eguipment Reom

Date 10/15.97

snstrument

Modei: 12221 Senal #: 68537

Prode: 44-9 Senal #: 66762

Uncertainty
Gross Gross {95% Coniidence
Survey  Total  Counts Per Activity Leval) MDA

Pomt  Counts  Minute  (dpm100em’)  (dpmy100cm®)  Idpmu106 cm')
377 262 262 2310 837 1261
378 272 272 2520 847 1261
379 248 248 2016 823 1261
880 148 148 -84 713 1261
881 216 216 1344 789 1261
882 140 140 -252 703 1261
883 128 128 -504 689 1261
884 130 130 462 691 1261
885 138 138 -294 701 1261
886 145 145 -147 709 1261

Individual Completing Form:

2

a G

1i Place tctal counts directly from meter Acivity =

2

Efficiency:  3175%
1261

MDA:

Reviewed 8y: /’W % /7;?0/"‘?

E-208

/

SR aat Srrect for fackgraund
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Calculation Sheet

SURVEY TYPE; 2 Input ane of the follawing
Survey Unit Ground Floor-Reactor Faces in Process Equipment Room
Date 10/15/97
Meter L2221
Serial # 68537
Probe 44.9
Serial # 66762
MDA 1261
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

1 for girect aipha

2 for direct betasgamma

3 for removable alpha

4 for removable petargamma
S for exposure ¢ata at t cm

6 for exposure dala at 1 meter

This sheet uses the following equation to determine the Average Xavg = WNg+ T(Xy)

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

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

Z(x) = 6447
ng = 10
Xavg = 645
Maximum value in population = 2520 (dpm/{100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

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

Sx

1}

Xavg = 645

ny = 10

£{Xavg - %) = 14046777
$ = 1249

E-209
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Calculation Sheet

Survey Unit: Ground Floor-Reactor Faces in Process Equipment Room

Survey Type: 2

This sheet uses the following equation to determine the 95%

Confidence Level. (NUREG/CR-5849) B = Xaug + tiwar [S(ns)")

Where

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

Xavg = Calculated mean for a survey unit

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

s, = standard deviation of measurements in a survey unit

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

Xavg = 645
t, «dt= 1.833 *Note: for values of ty.a ot NOt ON the table, the nearest greater value is used
S, = 1249 '
ng = 10
e = 1369

Individual Completmg Form: /@b 7/‘7/’7‘"

Reviewed by: M 7 / /Wr%fy

E-210
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Removable Alpha Data Sheet

Survey Type: 3 Notes:
Project Title: Georgia Tech Charactenzation Survey (1) Place total counts dirsctly from mater Actvity column will correct for background
Survey Unit (Location): Ground Floor-Reactor Faces m Process Equpmant Reom (2} Information for instrument and background taken directly from the MDA spreadsheet
Date: 10/18/97
Instrumant
Model: L8 5100 W Senal#: 13795 Efficiency. 28.35%
Probe: N/A Serial #: N/A MDA: 13
Survey Activity MDA
Point  (dpm/100.em®)  (dpm/100 em?)
877 o] 13
873 0 13
ar9 0 13
880 0 13
881 0 13
882 0 13
883 [+] 13
884 0 13
885 0 13
838 ] 13

Y

Reviewsd B"‘M ’%/ '/dzw“’-/(rj Date: '/// ¥ /é‘ 57
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Removable Beta-Gamma Data Sheet

Survey Type:

4 Notes:

Project Titla: Georgia Tech Characterization Survey (1) Place total counts dirsctly from mater Activity column wall correct for background
Survey Unit (Location): Ground Fioor-Reactor Faces m Procass Equipment Room (2} Information for instrument and background taken directly from the MOA spreadsheet
Date: 10nes7
Instrument
Model: LB 5100 W Serial # 13795 Efficency: 43.45%
Probe: N/A Serial & N/A MDA: 17
e
Survey Activity MDA
Point  (dpm/100 cm’) (dpny100 em?)
877 Q 17
878 1 17
879 7 17
880 0 17
881 $ 17
882 3 17
8a3 10 17
684 1 17
8as 5 17
888 0 17
RN
Individual Completing Form: Date: / /5 ,/48
7 £ 4
RMWMW ;M Date: /{//?‘/fd’
| /
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

MDA = 2.71/T, + 3.29(R.T, + R,T)'?
e (a/100)

Notes:
Enter all time in minutes Survey type (by number) refers to direct or
Enter all dates as m/dfy removable alpha or beta‘gamma surveys. This
Enter efficiency in decimal form (i.e.. 28.3% = 0.283) is used to tie the various sheets together:
Enter probe area as 100 if not applicable (i.e.. Ludium 2929, etc.)
1 for direct alpha
2 for direct beta/gamma
3 for removable alpha
PROJECT TITLE: Georgia Tech Characterization Survey 4 for removable beta;gamma
SURVEY UNIT (Location): Elevator Shaft - Bottom
SURVEY TYPE: 3 (removable alpha) SURVEY TYPE: 4 (removable beta/gamma)
METER: LB 5100 W METER: LB 5100 W
SERIAL #: 13795 SERIAL #: 13795
PROBE #: N/A PROBE #: N/A
SERIAL #: N/A SERIAL #: N/A
GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Th = 0.7 Background counts in Th = 18.3
Date background was taken = 10/22/97 Date background was taken = 10/22/97
Time background was taken = 8:00 Time background was taken = 8:00
Rb = Background rate (cpm) = 0.07 Rb = Background rate {cpm) = 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = __ 100 a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

MDA (dpm/100 cm?) =

-

o 13/39/77

Aezr

Date:

/17/78

W/m/ﬁ-;7
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Removable Alpha Data Sheet

Survey Tyoe 3 Notes

Prciect Tite Georgia Tech Charactenzation Survey

Survey Unit {Lacationy Elevator Shaft - Bottomn

Cate 10;22:97

Instrument

Model. LB 5100 W Senal #: 13795 Efficiency. 28 .35%

Probe: NJA Serial #:  N/A MDA: 13
Survey Activity MDA

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

1143
1144
1145
1146
1147

3

o woo

13
13
13
13
13

ing Form: £
{ -

Reviewed 8y: \ §

E-215
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e IR /30(97

Date:
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Removable Beta-Gamma Data Sheet

Survey Type:
Project Title:

Survey init {Location):

Date:

instrument

Model: LB 5100 W

4
Georgia Tech Charactenzation Survey

Notes:
(1) Place lotal counts directly from meter. Activity column will Sorrect far dackgrouna

Elevator Shaft - Bottom

Probe: NiA

Survay

Point

1143
1144
1145
1146
1147

Activity

10/22/97
Serial #: 13795
Seral #: N/A
MDA

(dprv400 em?)  (dpnv100 cm?)

175
0
7
1

12

17
17
17
17
17

(2) Information for Instrument and background taken directly from the MDA spreadsheet

Efficiency: 43.45%
MDA: 17

ﬁ ] /é Oate: 3 ?
v oS a ’//'/7/‘ /0'2/ o/?7

Reviewed By:

-

E-216

Date: 4 7 7 f
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the foilowing equation to determine the MDA for

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

MDA = 2.7UT, + 329(R/T, + Ry/T,) 2

e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

Notes:

Enter all time in minutes

Enter all dates as m/d/y

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

Enter probe area as 100 if not applicable (i.e., Ludlum 2929, etc.)
PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): Ground Floor - Hydraulic Sump
SURVEY TYPE: 3 (removable alpha)

METER: LB 5100W .

SERIAL #: 13795

PROBE #: N/A

SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?)

Ts = Sample Time (min) = 1

Tb = Background Time (min) = 10

Background counts in Tb = 0.7

Date background was taken = 10/22/97

Time background was taken = 8:00

Rb = Background rate {cpm) = 0.07

e = Probe Efficiency = 28.35%

a = Probe Area {(cm) = 100

MDA (dpm/100 cm )

SURVEY TYPE:

METER:

SERIAL #
PROBE #:
SERIAL #:
GUIDELINE VALUE:

individual Completing Form: //ﬂ/a/ %/ 7

4 (removabte beta/gamma)
LB S100 W
13795
N/A
N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Th = 18.3

Date background was taken = 10/22/97
Time background was taken = 8.00
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

-

MDA (dpm/100 cm?) =

Reviewed By:

e L2)77

Date: /// 7/75
7 £

E-218
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Removable Alpha Data Sheet

Survey Tyee 3

P-yect Tle Georgia Tecn Characterrzation Survey

Surcey unit -Lacation Ground Figor - Hydrautic Sump

Date 10:22.97

Instrument

Model" LB 5100 W Senal 8 13795

Probe: N/A Senal#: NiA
Survey Activity MDA

Pont  (dpms100 em?) {dpms100 cm?)

1139 0 13
1140 7 13
1141 a 13
1142 6 13

Notes

1) Place olal asunts awectly ‘rom merer  Achv: “y ST ani 2SreRct YO DACKGITLra
12} infarmation for :nstrument and J3CKFrounc taker Iraciy fram e MEA screacsteet

Efficency. 28 35%
MDA, 13

/2//¢/¢7

individual C¢ ing Form: /‘

E-219
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Removabie Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Tille: Georgra Tech Characterization Survey (1} Place total counts directly from meter. Activity column will correct for dackground
Survey Unil (Location): Ground Floor - Hydrauiic Sump (2) Information for instrument and backgrouna taken arrectly from the MDA spreadsneet
Date: 10/22/97
instrument
Mocel: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Senal#: N/A MDA: 17
Survey Activity MDA
Point  {dpm/100 cm®) (dpmy100 cm?)
1139 0 17
1140 16 17
1141 21 17
1142 173 17

Reviewed By:

i S A w2 2NP/P7
= L

/ Oate: //»-’///& fé/
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174

Miscellaneous Areas

The following is a list of smears in miscellaneous areas:

Smear Location Smear
1109 Ladder in Hold-up duct 1126
1110 Shutter in Hold-up duct 1127
1111 Tunnel Wall of Hold-up duct 1128
1112 Tunnel Wall of Hold-up duct 1129
1113 Floor of Hold-up Duct 1130
1116 Floor Cover of Hold-up duct 1131
1119 Bismuth Shield Area Floor 1132
1120 Floor of Bismuth Shield Area 1133
1121 Corner of Bismuth Shield Leak Area 1134
1122 Sump in Bismuth Shield Leak Area 1136
1125 Inside GR-1-AC Filter Bank 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




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

=0.283)

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

Georgia Tech Characterization Survey

Miscellaneous Areas

PROJECT TITLE:

SURVEY UNIT (Location):

SURVEY TYPE:

METER: LB 5100 W
SERIAL # 13795
PROBE #: N/A
SERIAL #: N/A

GUIDELINE VALUE:

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

(dpm/100 cm?)

3 (removable alpha)

1
10
0.7
10/22/97
15:16
0.07
28.35%
100

1

MDA =

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

Individual Completing Farm: / <iﬂZ:/ W

2717, + 329(R./T, + RyT,) 2
e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removabie aipha

4 for removable beta/gamma

——————

4 (removable beta/gamma)

LB 5100 W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/22/97
15:16

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

MDA (dpm/100 cm?) =

Wl

|

|

'
L
s

Reviewed By:

W/M/;f

y19/28

Date:

E-222



Removable Alpha Data Sheet

Survey Type. 3 Notas:
Project Title: Georga Tech Charactenzation Survey (1) Placa total counts directly from meter  Actvity column wail commect for dackgrouna
Survey Unit {Lecation): MM_\_ (2) tnformation for instrument and background taken directly from the MOA spreadsheet
Date: 10722197
Instrument
Model: LB 5100 W Seral #:. 13795 Efficisncy: 28.35%
Probe: N/A Serial# N/A MDA: 13
Survey Activity MDA

Point  (dpmv100em®)  (dpmv100 em?)

1109 Q 13

1110 14 13

1M1 0 13

1112 0 13

1113 0 13

1118 o 13

1119 3 13

1120 0 13

121 10 13

1122 0 13

1125 0 13

1128 0 13

127 3 13

1128 0 13

1129 0 13

1130 Q 13

1131 4] 13

1132 Q 13

1133 7 13

1134 7 13

1138 0 13

1137 7 13

oo m/éﬁ///v»w e G /CT

Revi B; Q %_—f Oate: Z ?/?J’

>
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Removable Beta-Gamma Data Sheet

Survey Type: 4 Notes:
Project Title. Georgia Tech Charactenzaton Survex (1) Place tatal counts directly from Metar. Activity column will comect for background
Survey Unit (Location). Misceltansous Areas (2) Information far instrument ang background taken directly from the MDA spreadsheet
Date: 10722197
instrument
Modei: LB 5100 W Serial #: 13795 Efficiency: 43.45%
Probe: N/A Serial # N/A MDA: 17
Survey Activity MDA

Boint  (dpmy100 em?) (dpm/100 em?)

1109 3¢ 17

1110 152 17

111 30 17

112 48 17

1113 23 17

1116 639 17

1119 87 17

1120 173 17

121 191 17

1122 99 17

1125 1 17

1128 0 17

127 1 17

1128 Q 17

1129 5 17

1130 3 17

1131 12 17

1132 5 17

1133 18 17

1134 7 17

1138 1 17

1137 3 17

E-224



First Floor Survey Data Summary

Range of Activity (dpm/100 cm?)
Direct Removable
Survey Location No. of Alpha MDA | Beta-Gamma | MDA Alpha MDA | Beta-Gamma | MDA
Survey Points
Entrance Door to Containment 12 -44 to 106 116 -2662 to 9907 | 2234 0to 23 13 0 to 26 17
Northwest Wall of Containment 23 44109 116 | -3384.10 7468 | 2234 Oto3 - 13 0to7 17
West Wall of Containment 15 -44 to 44 116 | -3353t0 8657 | 2234 " 0Oto3 13 Oto 14 17
Emergency Air Lock 26 -44 to 53 116 |:-43291016308 | 2234 0to3 13 0 to 33 17
Southeast Wall of Containment 16 -44 to 35 116 [|-3414 t0 1421978] 2234 0to24 13 0 to 260 17
South Wall of Containment 16 -88t0176 289 134110 25545 | 2243 0to 113 13 Oto 1724 17
East Wall of Containment 27 -110t0 154 '| 289 |-3597 to 610486 2243 0to3 13 0 to 636 17
East Wall of Containment-B 16 + 3510132 116 | -53351027435 | 2243 Oto3 13 0to 21 17
North Wall of Containment . 12 . -8810.132 289 |. 4816108352 | 2243 Oto3 13 0to12 17
North Wall of Reactor 16 . | 6610352 .| 289 |-4024to 154976 2243 0to3 13 0 to 97 17
Southeast Wall of Reactor 14 .8810616° | 289 | -14021t0 32160 | 2234 Oto3 13 0 to 21 17
South Wall of Reactor 13 -44 to 26 116 |-3048to0 120858 2243 Oto7 13 0 to 537 17
Southwest Wall of Reactor 14 -110 to 66 289 -4877 to -152 2243 Oto3 13 Oto14 - 17
East Wall of Reactor 4 -110 to 66 289 -4268 to -152 2243 0 13 Oto5 17
Biomedical Irradiation Facility 38 -110to 44 289 | -5639t0 7468 | 2243 0to3 13 0to 10 17
Biomedical Irradiation Facility, Ceiling 11 -8810110 289 [-5030 to 21917 | 2243 Oto3 13 0Oto 26 17
Stairs from First Floor to Ground Floor 7 -44 t0 -18 116 | -488t0 7926 1854 Oto3 13 " 0to14 17
irradiation Tunnels 10 -47 to -28 123 |--1463 10 12986 | 2234 0to3 13 0 to 141 17
Irradiation Tunnels-B 11 -47 to 28 123 2743 t0 10364 | 2234 Oto3 13 0to 63 17
Plug Storage Area 89 None Taken - None Taken - 0to 1707 13 0 {o 87610 17
Equipment in Front of Plug Storage Area 42 None Taken - None Taken - 0to 14 13 0 to 309 17
Overhead Cranes 14 -44 to -26 116 -5213t0 1738 Oto3 13 0to 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,
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

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

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

MDA = 271/, + 3.29(Ry/T, + Ry/T,)"?

& {(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: -

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

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

SURVEY UNIT (Location): First Floor- Entrance Door to Containment

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

METER: L2220 METER: L2220

SERIAL #: 50061 SERIAL #: 52823

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

SERIAL #: 63291 SERIAL #: 11150

GUIDELINE VALUE: 100 (dpm/100 cm?) GUIDELINE VALUE: 5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1 Tb = Background Time (min) = 1
Background counts in Tb = 5 Background counts in Tb = T30
Date background was taken = 10/8/97 Date background was taken = 10/8/97
Time background was taken = 7:30 Time background was taken = 7:30
Rb = Background rate (cpm) = 5 Rb = Background rate (cpm) = 230
e = Probe Efficiency = 18.00% e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 63 a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = MDA (dpm/100 cm?) = 2234]

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

METER: LB 5100 W METER: LB 5100 W

SERIAL #: 13795 SERIAL #: 13795

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

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

GUIDELINE VALUE: 20 (dpm/100 cm?) GUIDELINE VALUE: 100 (dpm/100 cm?)
Ts = Sample Time (min) = 1 Ts = Sample Time (min) = I
Tb = Background Time (min) = 10 Tb = Background Time (min) = 10
Background counts in Tb = 0.7 Background counts in Tb = 183
Date background was taken = 10/8/97 Date background was taken = 10/8/97
Time background was taken = 19:48 Time background was taken = 19:49
Rb = Background rate (cpm) = 0.07 Rb = Background rate (cpm)= === 2
e = Probe Efficiency = 28.35% e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100 a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = E MDA (dpm/100 cm?) = 17|

Individual Completing Form: /Q M/ 7/ )~ Date: & O
/
Reviewed By: Date:

]

F-3
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit First Floor- Entrance Door to Containment
Date : 10/8/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removabie alpha

4 for remavable beta/gamma
§ for exposure dataat 1 cm

6 for exposure data at 1 meter

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

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

Where :
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,)

I(x) = 1
ng = 12
Xavg = 0
Maximum value in population = 106 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

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

Xavg ® : 0

n,= 12

£(Xavg - X)* 2 22853
s, = 46

F-5

2 12
(E(Xavg = X))

(ns- 172



Calculation Sheet

Survey Unit: First Floor- Entrance Door to Containment
Survey Type: 1

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) e = Xavg * tiaar [S,(ng)"7]

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

Xavg = 0
tiwar= 1.796 “Note: for values of Y001 N0t ON the table, the nearest greater value is used
S, = 46 '
ng = 12
Bo = 24

Individual Completing Form; /41_) V/T/i/’/;?/— Date: /ﬂgﬁ O( 77
,\_ V%:—?———

Reviewed by: { Date: /Z zs

F-6



Direct Beta-Gamma Data Sheet

Sursey Type. 2 Notes
Project Title: Georgra Tech Charactenzation Survey (1) Piace lotal zounts directly from meter Activity coiLmn At sarre ~acngrsuna
Survey Unit (L.acationy Fust Figor- Entrance Door to Containment ‘) Informauon for instrument and Sackgroung taken Jirectly ‘rom the \10A screacsrear
Date 10:8:97
Instrument
Model: L2220 Senal 8 52823 Efficency 21.87%
Probe 44-9 Senal# 11150 MDA 2234
Uncentainty
Gross Gross 195% Confidence
Survey  Totat  Counts Per Activity Level) MDA

Pont  Counls  Minwte  (dpm/100cm’)  (dpmy100 cm?) (dpmy100 cm?)

21 260 260 914 1323 2234
22 189 189 -1250 1223 2234
23 208 208 671 1250 2234
24 345 45 3506 1433 2234
25 341 341 3384 1428 2234
26 496 496 8109 1610 2234
27 55§ 555 9907 1674 2224
28 144 144 -2622 1185 2234
29 217 217 -396 1263 2%
30 183 183 -1433 1214 2234
31 177 177 -1616 1205 2234
32 223 223 -213 1272 2234

I /@Zv %/7/ oo _12]20 67

Reviewed By: M { W Date: { ‘6! qg

F-7



Calculation Sheet

SURVEY TYPE: 2 Input one of the following 1 for girect alpha
Survey Unit First Floor- Entrance Door to Containment 2 for direct betalgamma
Date - 10/8/97 3 for removable aipha
Meter L2220 4 for removable betagamma
Serial # 52823 5 for exposure data al 1 ¢m
Probe 44.9 6 for exposure data at 1 meter
Serial # 11150
MDA 2234
Survey Type Direct Beta/Gamma
Guideline Value 5000 (dpm/100 cm2)

Average Measurement Level

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

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

i(x) = 17619
ng= 12
Xavg = 1468
Maximum value in population = 9907 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg = X)5, 2
Deviation. (NUREG/CR-5849) (ng - 1)"?

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

1]

Xavg = 1468

nga 12

(Xgvg - Xi) = 176369077
8, = 4004

F-8



Calculation Sheet

Survey Unit: First Floor- Entrance Door to Containment
Survey Type: 2

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) Ba = Xavg * tioor [Sx/(ng)"?]

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

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

s¢ = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @Nd s,
Xavg = 1468
Yot = 1.796 “Note: for.values of t,, o Nt on the table, the nearest greater value is used
S, = 4004
ng = 12
He = 3544

Individual Completing Fgrm: A A 7/7/7 y Date: JR 7

e
Reviewed by: % Date: {{/{ / Z /

F-9
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Removahie Beta-Gamma Data Sheet

Survey Type 4 Notes
Pegect Tate Georgia Tech Charactenzation Survey 11 Place totat counts airectly irom meter  ACtivily SSILMA wat 2orract for Tackgroute
Survey Unit {Location) F-rst Floor- Entrance Door to Cantainment 12 information for astrument and packground aker Zirectly ‘rem e \MCA spreacsreet
Date. Joser o
Instrument
Model: LB 5100 W Senal# 13795 Efficency  43.45%
Proge. N/A Seral #° N/A MDA 17
Survey Activity MDA

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

21 12 17 -
22 5 17
23 7 17
24 7 17
25 [¢] 17
28 [ 17
27 1 17
28 Q 17
29 1 17
30 26 17
3 5 17
32 0 17

Individual Completing Form:
L4

Reviewed By

F-11



First Floor- Northwest Wall of Containment o aion View

Not Drawn To Scale

Second Floor Catwalk
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the folléwing equation to determine the MDA for

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

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

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

PROJECT TITLE:
SURVEY UNIT (Location):

SURVEY TYPE:

1 (direct alpha)

Georgia Tech Characterization Survey
First Floor- Northwest Wall of Containment

MDA = 2717, + 3.29(R.IT, + Ry/T.)"?

e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removabie alpha

4 for removable beta/gamma

METER: L2220

METER:

SERIAL #: 50061

PROBE #: 43-65

SERIAL #:
PROBE #:

SERIAL #: 63291

SERIAL #:

GUIDELINE VALUE:

100 (dpm/100 cm?)

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

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

GUIDELINE VALUE: 20

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

Individual Completing Form:

Reviewed By:

1
1
5
10/8/97
7:30
5

18.00%
63

(dpm/100 cmz)

SURVEY TYPE:

GUIDELINE VALUE:

GUIDELINE VALUE:

2 (direct beta/gamma)
L2220
52823
44-9
11150
5000 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 1
Background counts in Tb = 230

Date background was taken = 10/8/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 230
e = Probe Efficiency = 21.87%
a = Probe Area (cm) = 15

2234

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB 5100 W

13795
N/A
N/A
100 (dpm/100 cm?)

1 Ts = Sample Time (min) = 1
10 Tb = Background Time (min) = 10
0.7 Background counts in Tb = 18.3
10/9/97 Date background was taken = 10/9/97
19:49 Time background was taken = 19:49
0.07 Rb = Background rate (cpm) = 2
28.35% e = Probe Efficiency = 43.45%
100 a = Probe Area (cm) = 100
E MDA (dpm/100 cm?) = 17]
/4/&/ /7/— Date: / OZ/;Z 8/? ;
7 A" 4
W ﬁ [y las Date: /A ‘}‘/f’ (
7 7 / 77

F-13



Direct Alpha Data Sheet

Surcey Tyoe

2-ciect Titte

Survey UnitiLocation)
Date:

.

Seorgra Tech Characterzation Surve

First Floor- Northwest ‘Wall of Cartainment

10.8i97

Notes:

1) Place total counts drrectly from meter Acuvity “elume wul somrecs ‘or ACKGroLNC
{2 Information for instrument angd dackgrounc aken directly rom tne MDA soreacsheet

‘7 w L5

Instrument
Model: L2220 Senal # 50061 Efficiency’ 18 00%
Probe: 4365 Senal # 53291 MDA 116
Uncentainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Levet) MDA
Pont Counts  Minute  (dpm/100cm?)  (dpmv100em?)  (dpmy100 cmf)

33 3 3 -18 49 116

34 S 5 [¢] S5 116

35 5 5 Q 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 1 1 35 42 116

41 4 4 9 52 116

42 0 0 -44 39 116

43 0 0 44 39 116

44 2 2 -26 46 116

45 [ 6 9 57 116

46 0 [} -4 39 116

47 2 2 -26 46 116

48 3 3 -18 49 16

49 6 8 9 57 116

51 1 1 -35 42 116

s2 0 0 44 39 116

53 1 1 35 42 116

54 0 0 44 39 116

95 Q 0 44 39 116

% 0 [ 44 39 16

individual C g F
R By:
7 ’

F-14

m Date: ///. ? /? Z
/ /7



Calculation Sheet

1 for airect 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

2172
(Z(Xavg = X))

SURVEY TYPE: 1 ‘ Input one of the foliowing
Survey Unit First Floor- Northwest Wall of Containment
Date 10/8/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)
Average Measurement Level
This sheet uses the following equation to determine the Average Xavg = 1/Ng+ £(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Where .
Xavg = calculated mean for a survey unit
ns = number of measurements within a survey unit
x; = systematic and random measurements at point (i)
(i varies from 1 to ng)
I(x) = 624
ng= 23
S Xavg = -27
Maximum value in population = 9 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard 8=

Deviation. (NUREG/CR-5849)

Where
s, = standard deviation
Xavg = 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 ny)

x 2
n o

Xavg = 27

ng = 23

£(Xavg - Xi)* = 7251
S, = 18

F-15

(ns- 1)



Calculation Sheet

Survey Unit: First Floor- Northwest Wall of Containment

Survey Type: 1

This sheet uses the following equation to determine the 95%

Confidence Level. (NUREG/CR-5849)

Where

12

Ha = Xavg * tioor [Sx/(Ng) ]

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

Xavg = Calculated mean for a survey unit

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

x = standard deviation of measurements in a survey unit

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

Xavg = -27
tiaar=
Sy = 18
ng = 23
Wy = -21

Individual Completing Form;

\/l""
Reviewed by: W ‘oLl
7 7

F-16

1.717 *Note: for vaiues of t,., o not on the table, the nearest greater value is used

Date: QM?



Oirect Beta-Gamma Data Sheet

Survey Type 2 Notes.
Preject Titte Georgia Tech Characterization Surve: (1) Place totai counts cirectly from meter Activity column wiil correct ‘or Sacxgraurd
Survey Unit (Location): First Fioor- Northwest Wall of Cantainment 2} Information for instrument ang background taken drectly fram ihe MDA szrzacsheet
Date 10:8/97
instrument
Model: L2220 Senai # 52823 Efficiency: 2187%
Probe: 44-3 Senal# 11150 MDA: 21
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA
Pont  Counts  Minute  (dpm/100cm?)  (dpmv100cm®)  (dpmy100 em?)

33 160 160 2134 1180 2234

34 192 192 -1158 1227 2234

35 220 220 -308 1267 2234

36 178 178 -1585 1207 2%

37 183 183 -1433 1214 2234

38 223 223 =213 1272 2234

39 190 190 -1219 1224 21

40 182 182 -1463 1213 2234

41 134 134 2926 1140 2234

42 244 244 427 1301 2234

43 275 275 1372 1343 2234

44 160 160 -2134 1189 2234

45 169 169 -1859 1193 2234

46 125 125 -3201 1126 2234

a7 174 174 -1707 1201 2234

48 135 135 -2896 1141 2234

49 119 119 -3384 1116 2234

51 190 190 -1219 1224 2234

52 197 197 -1006 1235 23

53 162 162 -2073 1183 2234

54 191 191 -1189 1226 2234

95 456 456 6889 1565 2224

96 475 475 7468 1586 2234

Reviewed BY.M & Date: l/’// f’l/ / i f

ST /Q@ Z?—r /22857
7

F-17



Calculation Sheet

1 for direct alpha

2 for direct beta/gamma

3 for removabie alpha

4 for remaovable beta’gamma
5§ for exposure data at 1 cm

6 for exposure data at 1 meter

2 1/2
(£ {Xavg = Xi)°)

—
SURVEY TYPE: 2 input one of the foliowing
Survey Unit First Floor- Northwest Wall of Containment
Date 10/8/97
Meter 1.2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2234
Survey Type Direct Beta/Gamma
Guideline Value 5000 {dpm/100 cm2)
Average Measurement Level
This sheet uses the following equation to determine the Average Xavg = 1/Ng+ T(x;)
Measurement Level for each instrument per survey unit. (NUREG/CR-5849)
Where
Xawg = Calculated mean for a survey unit
ns = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
(i varies from 1 to ng)
{x) = -16948
. ng= 23
S~ Xavg = -737
Maximum value in population = 7468 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, =

Deviation. (NUREG/CR-5849)

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

Xgvg = 737

ng = 23

£(Xavg - Xi1)° = 164809833
s, = 2737

F-18

(ns = 1)”2



AV

Calculation Sheet

Survey Unit: First Floor- Northwest Wall of Containment
Survey Type: 2 '

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) e = Xavg *tigar [Se(ng)'?]

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

Xayg = Calculated mean for a survey unit

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

Xavg = 737
tyoat= 1.717 *Note: for values of t, , o not on the table, the nearest greater value is used
S, = 2737
ng = 23
e = 243

Individual Completing Form: 220 / /‘7"" pate:_ 12J2B [ 977
Reviewed by: M W //W Date:  +/7#/9¢

F-19



Removable Alpha Data Sheet

Survey Tyce
Project Title

Survey Unit {Location):

Date:

Instrument

Model: LB 5100 W

3 Notes
Georgia Tech Charactenzation Survey (1} Place total courts directly from meter Aé:xvaty Seumn will Zorrect for sackground
Ferst Floor- Nortbwest ‘Wall of Containment {2) information for nstrument ang vackgrauna aken crectly from the “10A spreadsheet

16997

Prote: N'A

Seral#: 13795 Efficiency: 28 35%
Senat# N/A MDA: 13

Survey
Pomnt

33
34
35
36
7
38
39
40
49
42
43
a4
45
46
47
48
49
51
52
53
54
95
96

Activity

MDA

{dpm/100 em’)  (dpm/100 cm?)

WOOWOOOOOOOOOOWOOOOOS WO

/,z/ 8/7

individual Completing Form:

M Date: / /?’/Zf

Reviewed By:

F-20



Removable Beta-Garnma Data Sheet

Survey Tvoe
Preject Tile

Sursey Unit tLacalion:

4

Gecrgra Tech Charactenzation Survey

Notes
i1, Place 'otal counts directly from meter Achivity cotuman wiil correct ‘sr Backgroung

First Fioor- Northwest Wall of Containment

121 information for instrument ang backgrouna taken directly ‘rom the MDA spreacshee!

Efficiency:  43.45%

MDA: 17

Oate 15,9:97
instrument
Mocel LB 5100 W Senal # 13795
Probe: N/A Senal&: NA
Survey Activity MDA
Point  (dpm/100 cm®)  (gpm/100 em?)

33 e} 17

34 1 17

35 1 17

36 5 17

37 1 17

38 o} 17

39 4] 17

40 3 17

41 0 17

42 0 17

43 0 17

44 0 17

a5 1 17

46 1 17

47 0 17

48 7 17

49 [ 17

51 S 17

52 1 17

53 1 17

54 3 17

95 1 17

96 5 17

Individual Completing Form:

Reviewed By:

/,;[7 0/77

/ﬂa"" a/? Date: / / ?’/7 X

F-21



First Floor- West Wall of Containment Blevation View
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Second Floor Catwalk
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

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

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

PROJECT TITLE:
SURVEY UNIT (Location):

SURVEY TYPE:
METER:

SERIAL #:

PROBE #:

SERIAL #:
GUIDELINE VALUE:

MDA = 2.71/T, + 3 29(RJT, + RyT,) 2

Georgia Tech Characterization Survey

First Floor- West Wall of Containment

e (a/100)

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

1 for direct alpha

2 for direct betasgamma

3 for removable alpha

4 for removable beta/gamma

1 {direct alpha)

L2220
50061
43-65
63291

100  (dpm/100 cm?)

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

MDA (dpm/100 cm?) =

Individual Completing Form:

=l

y ]

1
1

Background counts in Th = 5
Date background was taken = 10/8/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 5
e = Probe Efficiency = 18.00%
a = Probe Area (cm) = 63
MDA (dpm/100 cm?) =

SURVEY TYPE: 3 (removable alpha)

METER: LB 5100 W

SERIAL #: 13795

PROBE #: N/A

SERIAL #: N/A

GUIDELINE VALUE: 20 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Thb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/9/97
Time background was taken = 19:49
Rb = Background rate (cpm) = 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100

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

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

Frr

Reviewed By: /M IW, /IZM7‘/

F-23

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

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

1
1

Background counts in Tb = 230
Date background was taken = 10/8/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 230
e = Probe Efficiency = 21.87%

a = Probe Area (cm) = 15

i 2234]

MDA (dpm/100 cm?) =

4 (removable beta/gamma)

LB 5100 W

13795
N/A
N/A

100 (dpm/100 cm?)

Ts = Sample Time (min) =

1

Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/9/97
Time background was taken = 19:49
Rb = Background rate (cpm) = 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

MDA (dpm/100 cm?) =

—_—

o 12/1G /717
Date: /// 9,‘/ 728




Direct Aipha Data Sheet

Surcey Type ! Notes:
Project Tlle Georgia Tech Charactenzatior: Survey 1) Place total counts directly rom meter Aclivity ¢o
Survey Unit (Location) Ferst Fioor- West ‘Wall of Containment
Date 10,8:97
instrument
Model L2220 Senal 8. 50061 Efficency: 18.00%
Probe. 43-65 Senal #: 63291 MDA, 116
uUncertamty
Gross Gross (85% Confidence
Survey  Total  Counts Per Activity Level) MDA
Pont  Counts  Minute  (dpmv100cm’)  (dpms100cm’)  (dpme100 cm?)

50 4 4 -9 52 116

55 2 2 -26 46 116

56 a 4 ) 52 118

57 S 5 0 56 116

58 S 5 4 $5 116

59 0 0 a4 39 116

80 2 2 -26 46 116

61 4 4 -9 52 116

62 2 2 -26 46 116

63 2 2 -26 48 116

B4 7 7 18 60 116

85 3 3 -18 49 116

91 10 10 44 67 116

93 3 3 -18 49 116

94 6 6 9 57 116

Individuai C: ing Form: Y] M
/ Mﬂ; v

iurn will Serrect for zacxgrourd

12) Information for instrument and background taken arrectly from the MDA soreadsheet

By:

F-24
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e Y9177
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Calculation Sheet

SURVEY TYPE: 1 Input one of the following
Survey Unit First Floor- West Wall of Containment
Date 10/8/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

1 for direct alpha

2 for direct beta/gamma

3 for removable aipha

4 for remavable bela/gamma
S for exposure data at 1 cm

6 for exposure data at 1 meter

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

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

Where

Xavg = calculated mean for a survey unit
ng = number of measurements within a survey unit

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

2(X|) = '140

ng = 15

Xavg = -9

Maximum value in population = 44 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S =

Deviation. (NUREG/CR-5849)

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

Xavg = -9

ng = 15

£(Xavg - X = 6567
S = 22

F-25

2 1/2
(E(xavg - Xi) )

(ng - 1)



Calculation Sheet

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

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) He = Xavg *trogr [Sx/(ng)"?]

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

Xavg = Calculated mean for a survey unit

t1...0r= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-5849)
sy = standard deviation of measurements in a survey unit
ns = number of measurements within a survey unit used to determine Xavg @nd s,

Xavg = -9
t1 . df = 1.761 *Note: for values of t,., 4 not on the table, the nearest greater value is used
S, = 22
ng = 15
Mo = 1

individual Completing Form: %/ 1~ Date: | &{ \ 4 [ﬂ l
T—7
Reviewed by: ﬁ; ﬂaff % W Date: ;Z//‘Z/Z/

F-26



Direct Beta-Gamma Data Sheet

Survey T pe
2rgect Title

Survey unit Lacation)

Date

instrument
Model: L2220

2

Georgia Tech Charactenzation Survey

First Fioor- ‘West ‘Wall of Containment

10:8:97

Prope: 44-9

Survey

Paint

S0
55
56
57
58
59
80
61
62
83
64
65
91
93
94

Gross
Total

Counts

174
236
149
172
260
NT
214
185
248
356
175
223
514
420
120

Gross
Counts Per
Minute

174
236
149
172
260

214
185
248
355
175
223
514
420
120

Senal #:
Senal #

Activity

(dpmr100 cm?)

-1707
183
~2469
-1768
914

-488
-1372
549
3810
-1677
=213
8657
5792
-3353

52823
11150

H

Uncertanty
{95% Confidence
Level)

(dpmv100 cm?)

1201
1230
1163
1198
1323

1269
1247
1306
1445
1202
1272
1630
1523
1118

Notes
. ti Place otat counts. girectly from meter Activity cotumn aul arrect o7 3ackgraune
{21 Information for nstrument and packground taken cirectly rom the MDA scraagsmeet

Efficency  2187%
MDA:

2234

NT= None Taken

MDA

{dpmy 100 em*)

2234
2234
2234
2234
2234

1234
2234
2234
2234
2234
2234
2234
2234
2234

w1 212/57

Date: 4//;;/;?

F-27



Calculation Sheet

SURVEY TYPE: 2 Input ane of the following
Survey Unit First Floor- West Wall of Containment
Date 10/8/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2234
Survey Type Direct Beta/Gamma
Guideline Value 5000 {dpm/100 cm2)

Average Measurement Level

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

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

() = 6858

ne= 14

Xavg = 490
Maximum vaiue in population = 8657 (dpm/100 cm2)

Standard Deviation

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

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

Xavg & 490

n, = 14

2Xavg - X)* = 149414428
5, = 3390

F-28

1 for direct aipha

2 for direct beta/gamma

3 for removadle aipha

4 for removable betargamma
§ for exposure data at 1 cm

6 for exposure daia at 1 meter

Xavg = 10g e T(X))

w
P
"

2 1/2
(Z(Xavg = X))

(ns . 1)\12



Calculation Sheet

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

This sheet uses the following equation to determine the 95%
Confidence Level. (NUREG/CR-5849) He = Xavg * boar [S4/(n,)")

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

Xavg = calculated mean for a survey unit

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

Xavg = 490
tegf= 1.771 *Note: for values of tra ar NOL ON the table, the nearest greater vaiue is used
S, = 3390
ng = 14
Be = 2095

Individual Completing Form: %—’ W Date:/&[ (q /g 7

Reviewed by: % Drzesecs Date: ///%/2

/

;

F-29



Removable Alpha Data Sheet

Sureey Type 3 Notes
Peziest Trle Georgia Tech Characterization Survey .11 Place total counts Zireclly from meter  Actvity colume wil zoerect isr Tackgraunz
Survey Unit {Location) First Floor- West Wall of Containment 12) Information for instrument and dackgrounc iaken crrectly from e MDA soreacsneet
Oate 1018 97
instrument
Model: LB 5100 W Senal #: 13795 Efficency: 28 35%
Probe: N/A Seral # NiA MDA 13
Survey Activity MDA

Pant  (dpm/100em’) (dpmr100 cm?)

50 0 13
55 0 13
56 0 13
57 0 13
58 0 13
59 0 13
60 0 13
81 3 13
82 ] 13
63 1] 13
64 0 13
65 0 13
91 Q 13
3 ] 13
94 0 13

i Stz o NPT

4
Reviewed By: MM% Date: ll// ff/ilf
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Removablie Beta-Gamma Data Sheet

Survey Type 4 Netes
Project Titte: Georgia Tech Characlerzation Survey i1} Place total counts directly from meter Activity column will correct ‘or Dacxgreurd
Survey Unit ‘Location) First Floor- West Wall of Containment 2; Information for iInstrument and Background taken cirectly from the MDA soreacsreet
Date: 10,997 -
Instrument
Modcel: LB 5100 W Senal # 13795 Efficency 43 45%
Probe’ NiA Senal # NiA MDA, 17
-~ PULA—
Survey Activity MDA

Pont  1dpm/100 cm?}  (dpm/100 cm?)

50 12 17
55 5 17
56 5 17
57 o 17
58 0 17
59 7 17
80 12 17
61 Q 17
62 14 17
63 0 17
64 0 17
65 0 17
91 0 17
93 0 17
94 14 17
Individua! Completing Form: » /4 Oate: /d/{ ?/47

Reviewed By: ,W / Wf-? Date: 1,// 9,‘/ ? /?

F-31
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First Floor- Emergency Air Lock

Elevation View
Not Drawn To Scale
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O Survey Location

<. Survey Locations
“-- Behind Figure




MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

This sheet uses the following equation to determine the MDA for

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

MDA = 2.71/T, + 3.29(R,/T, + RyT,)’*

Georgia Tech Characterization Survey

First Floor- Emergency Air Lock

e (a/100)

1 for direct alpha

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

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

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

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: 1 (direct alpha)
METER: L2220
SERIAL #: 50061
PROBE #: 43-65
SERIAL #: 63291
GUIDELINE VALUE: 100

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

SURVEY TYPE:

METER: LB 5100 W
SERIAL #: 13795
PROBE #: N/A
SERIAL #: N/A

GUIDELINE VALUE: 20

Ts = Sample Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm? )=

(dpm/100 cm?)
1
1

5

10/8/97

7:30
5

18.00%

63

3 (removable alpha)

(dpm/100 cm?)

1
10
0.7

10/8/97
8:00

0.07

28.35%
100

GUIDELINE VALUE:

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

Individual Completing Form: /@*\/ 7/ 7/ 7/_

Reviewed By:

W/M«oy

F-33

12220
52823
24-9
11150
5000

(dpmi100 cm?)

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

MDA (dpm/100 cm?) =

Date: /& }

2 (direct betalgamma)

1
1

Background counts in Tb = 230
Date background was taken = 10/8/97
Time background was taken = 7:30
Rb = Background rate (cpm) = 230
= Probe Efficiency = 21.87%
a = Probe Area (cm) = 15
MDA (dpm/100 cm?) = 2234]
4 (removable beta/gamma)
~__LB5100W
13795
N/A
N/A
100 (dpm/100 cm?)
Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 18.3
Date background was taken = 10/8/97
Time background was taken = 8:00
Rb = Background rate (cpm)= 2
e = Probe Efficiency = 43.45%
a = Probe Area (cm) = 100

17

i

Date:

/;"/ ?%/’?Qf’




Direct Aipha Data Sheet

Surey T 0e : Nctes
2roect Title: Secrgia Tech Charactenzaton Survey 11} Place totai counts arectly
Survey unit {Location) “:rst Flgor- Emergency Air Lock
Date 10.8i97
instrument
Modei: L2220 Senal # 50061 Efficiency: 18 50%
Probe: 43-65 Senal# 63291 MDA: 1186
Uncertainty
Gross Gross {95% Confidence
Survey Total Counts Par Activity Level) MDA
Poot  Counls  Minute  (dom100cm’)  (dpmv100 em?) 1dpm/100 cm?)

66 2 2 -26 46 116

67 1 1 -35 42 116

68 2 2 -26 46 116

69 0 0 44 39 116

70 3 3 -18 49 116

7 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

78 2 2 -26 46 116

77 Q 0 44 39 116

78 Q [} -44 39 116

79 1 1 -35 42 116

80 Q 0 -44 39 116

81 1 1 -35 42 118

82 4 4 -9 52 116

83 1 1 -35 42 116

84 1 1 -35 42 116

85 2 2 -26 46 116

36 4 4 -9 52 116

87 1 1 -35 42 116

88 2 2 -26 446 116

89 0 o] -44 39 116

80 " " 53 69 116

92 4 4 -8 52 116

Individual Completing Form:

from meter Activty sarumn wilf ¢o

12) tnformation for nstrument ang Yackground taken airectly from the MDA spreadsneet

Reviewed 8y:

F-34

rrect 'or 2ackgrone

o £ 22/27
Date: {// {/7 f




Calculation Sheet

Input ane of the following

SURVEY TYPE: 1
Survey Unit First Floor- Emergency Air Lock
Date ’ 10/8/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

Where
Xavg = calculated mean for a survey unit

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

(i varies from 1 to ng)

I(xy) = 657
ng = 26
Xavg = <25

Maximum value in population =

53 (dpm/100 cm2)

Standard Deviation

This sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-5849)

Where

S, = standard deviation

Xavg = Calculated mean for a survey unit
Ny
X

(i varies from 1 to ny)

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

Xavg = -25

ng 3 26

£(Xavg - X)° 3 10717
8 = 21

F-35

1 for girect alpha

2 for qirect beta/gamma

3 for removable alpha

4 for removable betaigamma
$ for exposure data at 1 cm

6 for exposure data at 1 meter

Xaug = 1/ng+ T(x,)

- - 212
S = (E{Xavg - X))

(ns . 1)1/2



Calculation Sheet

Survey Unit: First Floor- Emergency Air Lock
Survey Type: 1

This sheet uses the following equation to determine the 9 Ba = Xayg + tiggr [S4(Ns)"4)
Confidence Level. (NUREG/CR-5849)

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

Xavg = Calculated mean for a survey unit

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

Xavg = -25
LT 1.708 *Note: for values of t,., & not on the table. the nearest greater value is used
Sy = : 21
ng = 26
By = -18

individual Completing Form: /%I/ / /\4/ Date: /o2 /R ?Z 47

Reviewed by: M W /0-50/%7 Date:  r (/ ¢/¢ {

F-36



Oirect Beta-Gamma Data Sheet

Suriey "ype
Aroiect Tile

Survey Unit tLocation

Date

instrument
Model: 12220

2

£irst Floor- Emergency A Lock

10:8,97

Prope. 44-9

Survey
Point

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

Gross
Totai
Counts

148
230
298
100
11
114
119
129
146
100
258
118
192
112
113
132
101
121
138
14
109
146
88
157
698
765

Gross
Counts Per
Minute

148
230
298
100
11
114
119
129
146
100
258
118
192
112
13
132
101
121
138
114
109
146
88
157
698

< Notes
Seorgia Taen Charactenzation Survey 1) Place total counts arectly from meter Activity cotlumn will correct ‘or 5 Sackgreura
£ 12) Information for :nstrument and background taken crrecily rom the MDA screacsheet
Senal # 52823 Efficiency:  2187%
Senal# 11150 MDA: 2234
Uncertainty
(95% Confidence
Activity Level) MDA
(dpmy100cm?)  (dpmu100em?)  (dpmy100 em?)
-2500 1162 2234
Q 1281 2234
2073 1373 2234
-3963 1085 2234
-3827 1103 2234
-3536 1108 2234
-3384 1116 2234
-3079 1132 2234
-2561 1159 2234
-3963 1085 2234
854 1320 2234
-3414 115 2234
-1158 1227 2234
-3597 1105 2234
-3567 1107 2234
-2987 137 2234
3932 1087 2234
-3323 1119 2234
-2804 1146 223
-3536 1108 2234
-3688 1100 2234
-2561 1159 2234
4329 1065 2234
<2225 175 2234
14266 1820 2234
16308 1885 2234

765

Individual C

Formn:

e 12103 [572

Reviewad By: 7 M ﬂ/f 7'1&&««‘7 Date: // / 9‘ ?d’
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Calculation Sheet

SURVEY TYPE: 2 Input one of the following 1 for direct alpha
Survey Unit First Floor- Emergency Air Lock 2 for drect beta/gamma
Date 10/8/97 . 3 for removabie alpha
Meter 12220 4 for remavable beta/gamma
Serial # 52823 5 for exposure data at 1 cm
Probe 44.9 6 for exposure data at 1 meter
Serial # 11150
MDA 2234
Survey Type Direct Beta/Gamma
Guideline Vaiue 5000 {dpm/100 cm2)

Average Measurement Level

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

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

z(x) = -34233
ng = 26
Xavg = -1317
Maximum value in population = 16308 (dpm/100 cm2)
Standard Deviation
This sheet uses the following equation to determine the Standard S, = (E(Xavg - X))
Deviation. (NUREG/CR-5849) (ng - 1)"2

Where

standard deviation

Xavg = 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 ny)

v
»
]

x &
[ [

Xavg = ] 1317

ng = 26

£(Xavg - X)) = 658532861
S = 5132

F-38



Calculation Sheet

Survey Unit: First Floor- Emergency Air Lock
Survey Type: 2 '

This sheet uses the following equation to determine the 9 Re = Xavg * tiagr [Sy/(ng)"?]
Confidence Level. (NUREG/CR-5849)

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

Xavg = Calculated mean for a survey unit

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

Xavg = -1317
Yy ar= 1.708 “Note: for values of t, , « not on the table, the nearest greater value is used
Sy = 5132
ng = 26
Be = 402

Individual Completing Form: az/t—— %,——7/ Date: /o?(&g é ?
Reviewed by: M W é'szx//y Date: _ ///%/5/

F-39



Removable Alpha Data Sheet

Survey Type 3 Notes
Sr3iect Tre Georgra Tech Charactenzation Survey 11 Place lotal counts airectly frcm meter Act ity ot will correct far sagkgroune
Survey Unit {Location) Frst Floor- Emergency A cocx 2} Information for instrument ang Dackgrouna taken cirecys ty fom the MDA screacsreet
Date 10:8:97
instrument
Modei: LB 5100 W Seral # 13795 Efficiency: 28 35%
Probe: NiA Serat#: N/A MDA, 13
Survey Aclivity MDA
Pont  (dpmr100 em?) (dpmr100 ¢m?)

66 0 13

67 0 13

68 0 13

69 3 13

70 0 13

7 0 13

72 0 13

73 [} 13

74 0 13

75 0 13

76 0 13

77 Q 13

78 0 13

79 0 13

80 0 13

81 Q 13

82 0 13

83 0 13

84 0 13

85 0 13

86 0 13

87 0 13

88 0 13

89 0 13

90 0 13

92 o] 13

vt o o 5 /Jéoz /0'7

Reviswed By: % M Date: / / y/ fd’
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Removable Beta-Gamma Data Sheet

Sur.ay Tyze
Przect Tie

6y | &

ecrgia Tech Characterzaton Survey

Scrvey Unit -Lacaton: S5t Fioor- Emergency Air Locx
Date '0.8.97
instrument
Mocer LBS100W Senar# 13795 Eficiency 43 45%
Proze NA Senat# N.A DA 17
Survey Activity MDA
Pont  (dpm/i00 cm’) idpmi100 em?)

66 "] 17

87 33 17

68 5 17

69 5 17

70 7 17

7 3 17

72 0 17

73 0 17

74 7 17

75 3 17

76 S 17

77 3 17

78 10 17

79 5 17

80 7 17

81 5 17

82 0 17

83 1 17

84 7 17

85 12 17

86 0 17

87 0 17

88 12 17

89 1 17

90 0 17

92 0 17

Individual Completing Form: a

Reviewed By:

Notes

1: Place totai counts cirectly “rsm meater Achivity

SOLMA anl 2arrect ‘or Tackgraure

12! Infermaton for instrument ane JACKGroure taken 2rectly rom 'ne MDA soreacsrest

F41
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MINIMUM DETECTABLE ACTIVITY (MDA) CALCULATION SHEET

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

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

e (a/100)

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

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable beta/gamma

SURVEY TYPE:

METER:
SERIAL #:
PROBE #:

Notes:

Enter all time in minutes

Enter all dates as m/dly

Enter efficiency in decimal form (i.e.. 28.3% = 0. 283)

Enter probe area as 100 if not applicable (i-e., Ludlum 2929, etc.)
PROJECT TITLE: Georgia Tech Characterization Survey
SURVEY UNIT (Location): First Floor- Southeast Wall of Containment
SURVEY TYPE: 1 (direct alpha)

METER: L2220
SERIAL #: 50061
PROBE #: 43-65
SERIAL #: 63291

GUIDELINE VALUE: 100 (dpm/100 cm?)

Ts = Sample Time (min) =
Tb = Background Time (min) =
Background counts in Tb =
Date background was taken = 10/8/97
Time background was taken = 7:30

i

Rb = Background rate (cpm) = 5
e = Probe Efficiency = 18.00%
a = Probe Area (cm) = 63
MDA (dpm/100 cm?) =

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

GUIDELINE VALUE: 20 (dpm/100 cm?)

Ts = Sample Time (min) = 1
Tb = Background Time (min) = 10
Background counts in Tb = 0.7
Date background was taken = 10/8/97
Time background was taken = 19:48
Rb = Background rate (cpm) = - 0.07
e = Probe Efficiency = 28.35%
a = Probe Area (cm) = 100
MDA (dpm/100 cm?) = 13

SERIAL #:

GUIDELINE VALUE:

SURVEY TYPE:

METER:

SERIAL #:
PROBE #:
SERIAL #:

GUIDELINE VALUE:

L2220

2 (direct beta/gamma)

5000 (dpm/100 cm?)

Ts = Sample Time (min) =

Tb = Background Time (min) =

Background counts in Tb =
Date background was taken =
Time background was taken =

Rb = Background rate {cpm) =

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

MDA (dpm/100 cm?) =

LB 5100 W
13795

N/A

N/A

|

230

a
<
o
@
©
~

7:30

n
n
Ul
3 <1

15

2234

L

4 (removable beta/gamma)

100 (dpm/100 cm?)

Ts = Sample Time (min) =

Tb = Background Time (min) =

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

a = Probe Area (cm) =

MDA (dpm/100 cm?) =

|

10

10/8/97
19:49

l

~

43.45%
100

17

U

Individual Completing Form: /&W" %V
I

Reviewed By

F-43

e 1222/47

Date: /// f} ? f



Direct Alpha Data Sheet

Jamey Tyoe ! Notes
2rsect Tte Gecrgia Tecn Charactenzation Survey 11 P'ace total counts directly from meter Activity calume wil 2areecs for cacxgreure
Sursay Umit-Lacaton; 7 rst Fioor- Southeast Wall of Containment (21 Information for :rstrument ana Jackground taken airectly from the MOA screacsnant
Sate. 12897
nsirument
Mode!: L2220 Senal # 50061 Efficiency. 18 00%
Prove 4365 Senal 3 83291 MDA: 116
=y 834 00000 AL N
NT=Not Taken
Uncertainty
Gross Gross (95% Confidence
Survey  Total Counts Per Activity Level) MDA

Pont  Counts  Minute  (dpmv100cm’)  idpmi00cm?)  (dpmy100 emd)

97 1 1 -35 42 116
98 0 0 -4 39 116
99 0 0 -44 39 116
100 8 6 9 57 116
101 4 4 -9 52 116
102 4 4 -8 52 116
103 5 S o] 55 16
104 9 9 35 65 1186
105 3 3 -18 49 116
107 4 4 9 52 116
108 4 4 -9 52 116
1445 NT

1446 NT

1447 NT

1448 NT

S /év /% w12 /23/57

Reviawed By: ’qu Date: /I// 9:/ ? f

F-44



Calculation Sheet

Input one of the following

SURVEY TYPE: 1
Survey Unit First Floor- Southeast Wall of Containment
Date 10/8/97
Meter L2220
Serial # 50061
Probe 43-65
Serial # 63291
MDA 116
Survey Type Direct Alpha
Guideline Value 100 (dpm/100 cm2)

Average Measurement Level

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

Where

Xavg = calculated mean for a survey unit

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

(i varies from 1 to n,)
I(x) =
ng =
Xavg =
Maximum value in population =

Standard Deviation

-133

11

-12

35 (dpm/100 cm2)

This-sheet uses the following equation to determine the Standard

Deviation. (NUREG/CR-58489)

Where
$x = 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 n,)

Xavg =

Ng=
ElXuvg - X)* =
S, =

-12

11

23

F-45

1 for direct alpha

2 for direct beta/gamma

3 for removable alpha

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

6 for exposure data at 1 meter

Xavg = 1/ng. 2(x;)

= 2172
sx = (E(Xavg - xi) )

(ns- )7



Calculation Sheet

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

This sheet uses the following equation to determine the 9 He = Xavg + tioqr [5,/(ny)"]
Confidence Level. (NUREG/CR-5849)

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

Xavg = calculated mean for a survey unit

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

Xavg = -12
tiwar= 1.812 *Note: for vaiues of b0 ot N0t 0N the table, the nearest greater value is used
S = 23
ng= 11
e = 1

Date: __ ///#/sp

Reviewed by:

Individual CompletlngZﬂ/ ﬂ,. v , Date . 7
7/ /M'(/o/

F-46
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Direct Beta-Gamma Data Sheet

Sur.ey Type
Sject Ttie

Sursey LmitiLacation);

2

[
Georgia Tach Charactenzation Surve

Date 30837
instrument

Model" L2220

Probe: 44-9

Survey
Point

97
8
99
100
101
102
103
104
108
107
108
1445
1446
1447
1448

Gross Gross
Total Counts Per

Counts Minute

756 756
118 18
197 197
1492 1492
1570 1570
569 569
46878 46878
7501 7501
872 872
386 386
405 405
NT
NT
NT
NT

Individual Completing Form:

First Fiogr- Southeast Wall of Containment

Notes
1 1) Place totai counts cirectly from meter Actwity cclumn will coerect for 2ackgroung
2) Informatian for nstrument ang background taken dicecty from ine MOA screadsneet

Senal # 52823
Senal # 11150

(95% Confidence

Activily
{dpmy100 em?)

16034
-3414
-1006
38470
40847
10334
1421978
221643
19570
4755
5335

Urncentainty

Level)
{dpmy 100 cm?)

1876
1115
1235
2479
2535
1689
12968
5253
1983
1483
1506

Efficiency’  2187%
MDA, 2234

NT= Not Taken

MDA
dom/100 cm’)

2234
2234
2234
2234
2234
2234
2234
2234
2234
2234
2234

R— Date: /—7-/ %2/4 7

A Toivne e ( [1JIP”

Reviewed By:
wd

F-47



Calculation Sheet

SURVEY TYPE: 2 Input one of the following
Survey Unit First Floor- Southeast Wall of Containment
Date 10/8/97
Meter L2220
Serial # 52823
Probe 44-9
Serial # 11150
MDA 2234
Survey Type Direct Beta/Gamma
Guideline Value 5000 {dpm/100 cm2)

Average Measurement Level

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

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

z(x) = 1774546
ng = 11
Xovg = 161322
Maximum value in population = 1421978 (dpm/100 cm2)

Standard Deviation

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

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

(i varies from 1 to ng)

Xavg = 161322

ns = 1

£(Xavg - X))° = 1788832120436
s, = 422946

F-48

1 for girect alpha

2 for direct beta/gamma

3 for removable alpha

4 for removable betasgamma
5§ for exposure data at 1 cm

6 for exposure data at 1 meter

Xavg = 1/Ng+ 2(xy)

- 2172
5= (E(Xavg = X))

(ng-1)"?



Calculation Sheet

S’ Survey Unit: First Floor- Southeast Wall of Containment
Survey Type: 2

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

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

Xavg = calculated mean for a survey unit

ti...at= 95% confidence level for n-1 degrees of freedom (see table B-1 of NUREG-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 = 161322

t1 adfs 1.812 *Note: for values of t1.a ot NOt ON the table, the nearest greater value is used
S, = 422946

ng = 1

e = 392394

Individual Completing Forg: 77/‘ Date: /&[éé}(é 7
/,
A/M«/ vate: _1/16/5F
/

Reviewed by:

‘ /

F-49
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Removable Alpha Data Sheet

3 Notes

3 .
Zrsect Tie Georgia Tech Charactenzanon Survey (1, Place totat coynts directly from meter  Activity corumn vill carrect ‘or tacxgroung
Survey Unit . Locatcm 215t Fioor Scutheast Wan of Cartarmen +2) Informauon for nstrument and background taken Swectly from the DA Spreacsrest
Date 1C.8/97

LTk A

‘nstrument
Medel LB 5100 w Seral # 13795 Efficiency- 28 359,
0 £2.99%

Prove’ N/A Seral #: N,A MDA 13
-—_— s L RN

NT= None Taken

Survey Activity MDA
Point  (dpms100 em?) (dpmi100 cm?)
97 0 13
98 0 13
99 Q 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

WEYEE) 2

Reviewed By: 7 /@7 Date: /,'/ /‘ 9‘/ ; 'y

F-50



