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AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

_ INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: % RT MOCLEZL/)M 'g-g/ﬁ;l' , |
AJS ID Number: EM A [0]  Rwp Number: FM-~ o] ATGS Number: M /
Date Start:_|/ // / 3// 7 5 Date Stop:_| ’/ /3// 75 . |
Time Start:_/ /) § ' Time Stop:_/3/ S Total Time: ,L.;Zé_ minutes
Sample Location: C/-ASS rooM - B3/95—

Sample Type: O Breathing Zone MGcncrul Area 0 Other:
O High Volume A Low Yolume O Lapel/Personal

Comments: %ASEL]?\)E" MO WOR K I N ?EO@KESS

Technician Performing Sample: \J; i’ M Date:_/ /4/ éé
/

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler: Q/B' 7 éﬂ Vﬂ I~ Type Counter: Z ,Q /7’7? ?
Sampler I.D.: M // L/ Q— Counter 1.D.: //56’)73
Cal. Date: //;2/7(- Probe 1.D.: 4.)7“/[7’/7////?525_

Cal. Due Date: {// 7/7é : Cal. Date: ///g 5_/?%
Flow Rate Start: V@O O cfm Cal. Duc Date: ///r) gf/ff

Kipm
Flow Rate Stop: g 0 O cfm Count Time: / 0 minutes
¥ tpm Alpha B s 5 S
. Average Flow Rate: &j l;/cfm Beta/Gamma Eff: / / VQ 5 >—
ipm

Alpha Background: 0/ é OVM
Beta/Gamma Background: ? 0% /i

Technician Performing Count: Z Z%%HMMJLMH Date: ./ /// 3/é 5




INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:
271 + 329V Ryt sp (1 + tg, 5/ tp)

MDA uCi =
ml 222E6 ¢« E o V o ts. g
where: v = Sample Volume in mli
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tsep = Sample Counting Time (min)
ty = Background Counting Time (mm)

Alpha MDA = // 7/%4{: Beta-Gamma MDA = 4/ fgf'/p |

Technician Performing Calculation:ﬁ W Date: Jé// é/ y 5

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Countcd Counts Pcriod CR CR CR cpm pCi

+

dpm + + %

520 | 7= 70w 7 | 2w G = 75; 75
2FA0 Yj2) e 1 40 o V22 on (99 om Jp57om 2] 55 L2 | o /E v

TTechnician Performing Initial Count: Z 74’/W Date: / i// 51/ ﬁ(

INSTRUCTION 5: Calculate the Total Sample Volume

Total Sample Run Time Sample Average Flow Rate Total Volume
. RS
/20 minutes X ©  cfm X 2.83E+ 4 - ml
Ipm X 1.0E+ 3

Technician Performing Calculation: _%? :M/VIA M Date: /// // /3// 75
- / 1 1=d

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Actig’ty , Yolume 6 Initial Actmty /D
« L3Z ;Ci X FR . ml - L35 L uCi/ml o
B /E 2uci X FR + 7' ml = 2/// E 72 ,cim By

FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)

A /T
~cchnician Performing Calculation: % %%/ji%&fd vAezp Date: /. C//Q,/?? 5

ATAT AIA L. A




INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Period CR CR CR cpm uCi

t dpm + +

A0 VG =[]0 (7B on | fifor (T |7F o 5550 | v BT
el VFF = 1[0 = UF o 120w | 170 =Y 0% o g%

—t .

Technician Performing 3 Hour Count: Eg / %’/‘W Date: ///Lj/ﬁr—
T 7

INSTRUCTION 8: Determine the airborne concentiy

ition following 3 Hr. decay and utilizing volume
data in Instruction 5:

" 3 Hr. Decayed Activity Volume 3 Hr. Decayed Activity

&6 _
aﬁj‘;«f u.Ci X FR + _/f/éf ml ‘gfyg /9' uCi/ml o
whIEC eix R . J4E° ZOEZ  cim By

[ ml =
TTechnician Performing Calculation: ﬁ M Date: /7, // 5/? 5
r [4 / 0 V4 VN

-life of the radionuclide(s) using the following formula:

INSTRUCTION 9: Determine the half

TVYz (min) = -.693 (1)
In Einal Activity
Initial Activity

t = clapsed time between counts in minutes

t2a = jﬂ gm
%2 By = Z)Z/g PN

— é’bnk/ o
Technician Performing Caleulation: ,/é/ 4 7 / — vhdr— Date: Ii// ‘?/ ? 5

INSTRUCTION 10: If cither the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour

decay count of the sample is required to remove the Thoron component of the
sample.

—



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

l Time Gross Count Gross Bkgrud Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR ¢pm uCi
- + = - = + dpm + * =
« os min cpin cpm i .07 2.22E+6 nCi
My ds min cpm cpm cpm .95 2.22E+6 prCi
Technician Performing 20 Hour Count: A{/}?" fﬁ”%% Date:__ N

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

alpha:
AL® T AL - AS (e 0%KAD
| - @0Yessan
where: AL = long-lived activity which emits alpha
A" 20 hour decayed activity due to alpha
3 = 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transient equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
- AT =

elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

@ A nCi = AunGi - ApCi (0055 (i)
I _ C-O.UOSS (lus)

pCi - pCi (00655 _hm)
1 _ C-U.OOSSLhrs)

It

W G

K

Date: N/

Technician Performing Calculation: ZV/A" \
/ Bpdidide—

ATGF 030 Pape 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in

1f:

Then:

HP Supervisor Review:

Ay uCi

Instructions 12 and 13:

I

volume

A MCi =

nCi/ml [A, %]

3"
nCifml [A,"

volume

[AL”]

o 0o o o

[AuT > 1E-1

v

Report this to the HP Supervisor Immediately
Post the area as Airborne Radioactivity Area
Calculate and record DAC Hours for the affected individuals

3 uCi/ml

2E-10 pCi/ml

Send the sample out for an isotopic analysis

__hnician Performing Calculation: ,A// l’g Ie "\% 1

long-lived activity:
\) il BAnCi = (a A uCi) (0.67)
where 0.67 is: _
Nuclide T2 Ci Emission Yield Energy

Th-232 1.4E+ 10 yr. 1. Alpha 1C0% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta ©100% 10.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min .9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917 = 283 1.89 0.67

‘al long-lived beta activity = 945 + 945 = 1.89 2.83
Echnician Performing Calculation: /\{ / }4’ Z‘ﬂ/} Date: N/A

Date: [/r/jb/éé

Date:___y //L/éj

ATGF 030 Pagc s
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AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

INSTRUCTION 1: Complete the following information concerning the sample:
Project/Location: F-'O rrMe CL.EL LAN

A[SID Number:ﬂ%—_ RWP Number: EZ}Z-'ZQZ ATGS Number: f Mﬁj DI2—
Date Start: /f//é/?f Date Stop: /M/ 7’/?(

Time Start:_[ 2 3 0 " Time Stop: o ?45’ Total.‘Time: _Zé/i minutes
Sample Location: ZA4§5 /?00/\4 Bire, 3/77—
Sample Type: 0O Breathing Zone PiGcncral Area O Other:
O High Volume ﬂf Low Volumne O Lapel/Personal
Comments: s J\/D
Technician Performing Sample: )r\‘)- 77@/4N§'A’5 Date: /! s

INSTRUCTION 2: Comiplete the following information concerning sampling cquipment and counting

equipment:
Type Sampler: Zﬁ W/' /4’/5 Type Counter: ya “a?%a? ?7
Sampler LD..__//J0— Counter 10.7//5 5 23
Cal. Date:__ [/ 295 Probe 1D..__#3-/2-/
Cal. Due Date:_/ /2.~ J¢ - Cal. Date:_// /25 /7 F |
Flow Rate Starts__ 50 O cfm Cal. Due Dates_ W2 5/75
&ipm '
Flow Rate Stop: &0 O cfm Count Time:___ /0 minutes
Fom Alpha Eff___J, 336
Average Flow Rate: o O cfm Beta/Gamma Eft,_ & 22 5
' Kipm
Alpha Background: .z 8 £ PH
Beta/Gamma Background: @2 CPM
Technician Performing Count: ﬁ @«»&\b Date: )¢ i ¢| X

ﬂ P -
A””f)/) /"-/( 4\/’4&//



INSTRUCTION 3: Calculate the alpha and beta-gamama MDA values:

271 + 329V Ryt sp (1+ t5, 5/t

MDA uCi =
ml] 222E6 ¢« E « V o ts. p
where: \% = Sample Volume in m]
E = Counter Efficiency
Rg = Background Count Rate (cpm)
tsap = Sample Counting Time (min)
ts - Background Counting Time (min)
, /3 | ~/2—
Alpha MDA = j/ gg Beta-Gamma MDA = 5 725
Technician Performing Calculation: NANE ey Date._L(I )l#_

INSTRUCTION 4: Upon completion of the end of sampﬁg period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Pcriod CR CR CR cpm pCi

+ =

- + | dpm + . -
< /040 %/)74‘:3 [0 min |97 4oom 5,8 am %_5 cpm Zg{ AR AR uCi
Pr /000 /)% cts /0 min g/gcpm ? cpm % opm % 95 &/223 222E+6 //;E; i

Y

" Technician Performing Initial Count: W AZ"‘-‘jiq:__ Date: JJ/ "// f/—

INSTRUCTION 5: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
(/S minutes X P\ fm X 2,836+ 4 - DELEFu
Ipm X 1.0E+ 3
Technician Performing Calculation: 2@40/1/) 1Rontin| Date: it/"{/‘%

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Acgf\_/ity , Volume 2 Initial Activity
11 ﬂ& rCi X FR + i JE ml = /O E—// pCi/ml «
BYLZE ZCiXFR -+ LEE %l = LBET ucyml py

FR = Filter Ratio (4" Filters = 3.0) (2" Fiters < 1.0)

~rechnician Performing Calculation: Q:Q/l/*—-z_.‘—;,_—/ Date: // / / ‘// 7(
| . /
(:9/%{%4/ phbgr—"

ATINT AN -~



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the

known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Period CR CR CR cpm uCi
+ - - - 1 dpm = + :4_
« /300 s /0 min )Z 7cpm //5 cpm 7é cpin ‘3 .67 ,33 é 222E+6 3/5&1(31
Py /_500 4/;2us /0 min 4/ cpin ?’Z cpm (_25/‘1"" 5?1.95 v 223 2.2§E¢ 6 IQE pCi

Technician Performing 3 Hour Count:_ﬂ__(z‘gﬁﬁt

INSTRUCTION 8: Determine the airborne concentration f

" 3 Hr. Decayed Activity
s
e 55 " LcixFR :

v JE " ucix FR
“Technician Performing Calculation:

INSTRUCTION 9: Dete

T2 (min)

t =

tvz o

V2 Py =

Technician Performing Calculation: % }“‘-’7 =2

=

In

Date: N//Y/?Y

ollowing 3 Hr. decay and utilizing volume
data in Instruction 5:

Yolume

Z 2257'“1]
fzgég;z ml

3 Hr. Decayed Activity
-/ 2~
g/ 4’ E / uCi/ml «
-/ 22—
_?//E nCi/ml By

-

Dutc:ﬂr// L}/ Q\Sj

rmine the half-life of the radionuclide(s) using the following formula;

-.693 (1)
Final Activity
Initial Activity

clapsed time between counts in minutes

42»2 M,V/v\/l

138 pwin,

Date{(//y/ffg—\

™NSTRUCTION 10: If cither the Alpha/Beta-Ganuna activity exceeds 10 % of the DAC value of the

——

known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron componeni of the

sample,



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

l Time Gross Count Gross Bkgrad Net CF EFF. dpm Activity
~ounted | Counts Period CR CR CR ¢pm uCi
- + = - = dpm+ + -
« as win cpm cpin cpim .67 2.22E+6 nCi
hy ds min cpm opm opm .95 2.22E+ 6 uCi
Technician Performing 20 Hour Count: N/A Date:___ NJA

INSTRUCTION 12: Using the 3 hour and the 20 hour aclivity, determine the long-lived activity due to

A

alpha:

-A.® (C-O.OOSS(AT))
3

where:

Technician Performing Calculation:

I - ¢

At
Ag"
A

0.0655

AT

-0.0655 (A1)

It

e

long-lived activity which emits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha

Pb-212 decay constant; since Bi-212 is in transient cquilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.

elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

]

a A, nCi A,tCi - A pCi (00055 i)

-0.0055 (lus
1 - c00(:5 (ihrs)

il

Ci - pCi (0055 (—hy
| - c-0.00SS&_hrs)

= | nCi

/\.}l& Date:_yol £

C,A//\)Q’%/J Mz pr”

ATGF 030 Pape 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

rw" BALRCI = (& ApCi) (0.67)

where 0.67 is:

Nuclide TVz Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. ' .9446 Beta -100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min .9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = I+ 917+ 917 = 283 189 = 0.67
" tal long-lived beta activity = 945 + 945 = 1.89 2.83
Echnician Performing Calculation: I“/ / A/ ' Date: 1A

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

) h
AL uCi = g uCi/ml (A,
volume ,\/ / /9/
AL PG = nCi/ml [A 7]
volume
If: [Au® > 1E-13 uCi/ml

(APl > 2E-10 uCi/ml

Then: ° Report this to the HP Supervisor Immediately
o Post the area as Airborne Radioactivity Area
° Calculate and record DAC Hours for the affected individuals
° Send the sample out for an isotopic analysis
anician Performing Calculation: Date:_ I\ | #

HP Supervisor Review: 7/‘%’?}/7& ? W Date: N//%/?f

é‘ﬁem-) }/A Lﬁ ATGF 030 Pagc S




AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

" INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: _FT_ Me Cle by

A/S ID Number: 1| T2 RWP Number: E M’ZOZ ATGS Number:f MR 103
Date Start: |} - /4 -9& Date Stop: {1~ 19-49'S_ |

Time Start:_O 9.4 S " Time Stop:__I1: 00 Total Time:__/S __ minutes

Sample Location:_EnST WAL, Ciwpen Block Kemonral

Sample Type: O Breathing Zone ™ Gencral Area O Other:
0 High Volume X Low Volume O Lapel/Personal
Comments: Mo
Technician Performing Sample: Pete SHopkuiler Date: | | HE_/ /4

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler:_/ 1.4 Uonluwmée A <4m,¥é.<, Type Counter: L M-2929

Sampler 1.D.: oo 1197 Counter I.D.. F 11 S§ 13
Cal. Date: |-17- a5 Probe LD — )| X & 25
Cal. Due Date: |- 11~ 96 ‘ Cal. Date:__[] ( 2(} 94
Flow Rate Start: 25 O cfm Cal. Duc Date:_I1 ‘ 'ZS—}%"
8 Ipm
Flow Rate Stop: 75 O cfm Count Time: o miw minute:
&lpm
Alpha Effi__ 0. 336
' Average Flow Rate: S O cfm Beta/Gamma Eff: O0.22L 3
8 lpm @"/'"‘“{

Alpha Background: e e b ek

Beta/Gamma Background: &{ L Cpr

Technician Performing Count: % %a, Date: __’Lbi‘_f_f_
—A"\. 4 R S




INSTRUCTION 3:

Calculate the alpha and beta-gamma MDA values:

271 + 329V Ryt u (1 + tg, 5/ t)

MDA uCi =
ml 222E6 ¢ E ¢ V t-.n
where: \Y% Sample Volume in ml -
i = Counter Efficiency
Ry = Background Count Rate (cpm)
ts.p = Sample Counting Time (min)
ty - Background Counting Time (min)

' ~ 3
AlphaMDA = 4. 12 £ 7!

Technician Performing Calculation:

INSTRUCTION 4: Upon completion of the end of sam

Beta-Gamma MDA =

QLMA

3 ¢ 79

Date;:

sample within 15 minutes:

o 'U}pé

plm;, period, perform the initial count of the

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Pcriod CR CR CR cpm pCi

+ - - - + dpm + + -

LS HIC® Lo ™ g | 0,67 [1q) 9 [ 400 9| 3¢ | 2mErs pgrdna

DS 13234 | jo = |3594am | Gy @m |33 am 2477 | .223 | 26 |y ,tha

-

Rj%

INSTRUCTION 5: Caiculate the Total Sample Volume

Technician Performing Initial Count:

Date: /[ J/“/ /4(

Total Sample Run Time

1=

Sample Average Flow Rate
2 fm X 2.83E+4 =

75 1pm X 1.0E+3

Technician Performing Calculation: [Z__ - 24 Q,_,? -

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Total Volume

502 F < ml

minutes X

Date: /(//‘1‘/75

Initial A:‘ctivity _ Volume Initial Activity
«l.8f  uCi X FR +  5¢2£% mi - Lo £ LCiml«
BrSo Y uCix PR+ Sta ety = 99 £ ,uCiml By

FR = Filter Ratio (4”' Filters = 3.0) (2" Filters = 1.0)

——

Date: //j/q(?b

“Technician Performing Calculation: (g ;jﬂowr&/

Jﬂ%/’d (/‘/\HQ//

P S, -



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
kuown radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Couunts Period CR CR CR cpm uCi

- + - - - dpm =+ + -

[3 )4,,‘.’5/ 22 s /o min ? .2 cpin nY cpm 3 <pun f)l § .67 276 2.22E+6 £ -t »rCi

134 "4 1S ?94 as /o min ?‘4/- L/cpm 72' opm 3 cpm 32 '9,5 $ 2273 2.22E+ 6 lé'géi‘uCl

Technician Performing 3 Hour Count: £ L)D/amﬁ/ Date: /| //S‘/ZT

INSTRUCTION 8: Determine the airborne concen

tration following 3 Hr. decay and utilizing volume
data in Instruction 5:

" 3 Hr. Decayed Activity Volume 3 Hr. Decayed Activity
A : -z
« _LF uCi X FR + é‘ézféml = /-/E uCi/ml o
— - — 6 . -2
By .S £ © nCi X FR + $.62L "y = [.2 E

nCifml Py

“——-

Techanician Performing Calculation: W WQ,Q\)J%/ Date:_/( //“/ /75-'

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula;
TVz (min) = - 693 (1)
In Final Activity
Initial Activity

t = clapsed time between counts in minutes
t2 0 = 33 s
a
2 Py = QL( pray ~
Technician Performing Caleulation: ﬁ (Zpﬁ"f"’"’ Date: //J\/ /< S
@,

INSTRUCTION 10: If either the Alpha/Beta-Gamina activity exceeds 10% of the DAC value of the
_ known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required Lo remove the Thoron componcent of the

~ sample,
Doont U



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

! Time Gross Count Gross Bkgrad Nct CF EFF, dpm Activity
.. ~ounted Counts Period CR CR CR ¢pm nCi
i + = - = dpm + + =
a ds win <pn cpn pi .07 222E+6 nCi
Py as min cpm opm cpm 95 2.22E+6 rCi
P>
Technician Performing 20 Hour Count:

Date:.

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

Technician Performing Calculation:

alpha:
A « - A « A-.a (C-O.UOSS(AT))
L 2 l - e-0.0GSS ar)
where: ALt =
Ay" =
A =
0.0655 =
—~— AT =

long-lived activity which enits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha
Pb-212 decay constant; since Bi-212 is in transient equilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
clapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

a A, nCi

]

AtCi - A pCi (e0%35 )

!

llCi - lei (c-o.uoss(-

_ C-O.U(:SS (huys)

hry)

BN

v

¢

pCi

-U.0655(___hrs)

éﬂaﬂ (= kol

Date: khl

ATGF 030 Pape 4



/

INSTRUCTION 13: Using the value of aipha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

"//9 BAuRCE = (aAynCi) (0.67)
where 0.67 is:

Nuclide Tv2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. .9446 Beta . 100% 0.05 Mev
Ac-228 6.13 hr. .9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917 = 283 1839 = 0.67
_ tal long-lived beta activity = 945 + .?4 = 1.89 2.83
Technician Performing Calculation: A’/%y Date: ™ { ':\

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:
. RN .
AuCGi = by~ uCi/ml [A.°]
volume

ba
|

MUN  uCiiml (ALY

A uCi
volume

If: [Au®l > 1E-13 pCi/ml

(A" > 2E-10 uCi/ml

Then: ° Report this to the HP Supervisor Immediately
° Post the area as Airborne Radioactivity Area
o Calculate and record DAC Hecurs for the affected individuals
o Send the sample out for an isotopic analysis
1 "
—chnician Performing Calculation: ’\‘ A/ Date: N | A

~7, Y ? S
HP Supervisor Review: ?ﬁ 7/7/[",\&7/4[/4/\# Date:[é//é//ﬁ/ 5

ATGF 030 Page 5



AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

INSTRUCTION 1: Complete the following information concerning the sample:

ProjcctILocatlon foer Mo vELsan - BT -
A/S ID Number%ﬁ RWP Number: 2/ =/0/  ATGS Number: |-} ) -jo4
Date Start: 'f//‘/'/%/ Date Stop:////41/7r | o
Time Start,__ /[ 3 O ' Time Stop:_/4 /5 Total Time: _Lé_i minutes
Sample Location: B83/7 2 (L1455 Koo

Sample Type: O Breathing Zone X General Area 0O Other:
O High Volume Low Volumne O Lapel/Personal

Comments: Ciﬁ'/é//\/é'* KELO A —

Technician Performing Sample: ﬁ W Date:/ /ééﬂ éS

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler;__ L0 oL Type Counter:_ £ -2 427
Sampler 1.0..___// 43— Counter 1.0.: /5 S 23
Cal. Date: /’/%’75/’ brove 1D P 3- 10—/
Cal. Due Date:/‘/;z’?é : cal. pue:__ AT/ T F

Flow Rate Start: ; 5/ O cfm Cal. Duc Da»tc: ////7/Z g/yf’
F1pm

Flow Rate Stop: 7-Z f O cfm Count Time: / ﬂ minute:
lpm '
. alpha Bft__ 0, 3 3
. Average Flow Rate: i { O cfim Beta/Gamma Eff:&/ 22 5

pm

Alpha Background: 2, QW

Beta/Gamma Background: ﬂ?gﬂ/w

Technician Performing Count:f W Date: [/ S
Do LA on—




* INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:
271 + 329 VRt sy (1 + tg, 5/ ty)

MDA Ci =
ml 222E6 * E * V ¢ 1y,
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
ts.p = Sample Counting Time (min)
ts = Background Counting Time (min)

: 2 -/
Alpha MDA = / }Zg ! Beta-Gamma MDA = 0?‘ 5 E

Technician Performing Calculation: 7 7W Date: K(/ // {‘/ 7¢

INSTRUCTION 4: Upon completion of the cnd of samphng period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Countcd Counts Pcriod CR CR CR cpm uCi
* - - - + dpm + + z:_ %

/45011419 < | /0 o |I£) @n [ ] g B = \Z)0 | 0,756 m*;ﬁ,ﬁ% 7
/430 BB = [ [0 mn 53 aom Q2= 4] wn [B75 55 (0,227 | 2ames |s 7w P

Techmcxan Performing Initial Count: g %M Date:/ /// %/ 7 §/

INSTRUCTION 5: Calculate the Total Samplc Volume

Total Sample Run Time Sample Average Flow Rate Total Volume

/@ 6/ minutes X o\ cfm X 2.83E+ 4 = 41 24£ éTnI

ZS Ipm X 1.0E+ 3

Technician Performing Calculation: ;f. W Date: /////‘f“ﬁf—
Z

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Actxv% , Yolume ¢ Initial Actmty
i X FR + //225 ml 3 E“ uCi/ml «
By 5,6E Tci X FR + /42i£ ¢ mi $ 2y © uCijml By

FR = Filter Ratio (4’; Filters = 3.0) (2" Filters = 1. 0)

“Technician Performing Calculation: ‘ W ‘ Date: / /7//4/1/7 (

Dt il Pl?/*/

AT AN -



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a4 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Period CR CR CR cpm uCi
* - - - dpm = + -
« /7‘30 gs ds o min 8'3 cpin , ? cpm 8 cpin ‘2 67 33(9 2.22E+ 6 lu‘ﬁ'. SCi
Dy/ 7’:9 W7 as |o min 14 \2.-, cpin 72 pm al cpm 2 g‘ 95 . 2273 2.22E+ 6 ‘f-gﬁ.s"a
Technician Performing 3 Hour Count: ﬁ -j oy Date: ////V/7§

7

INSTRUCTION 8: Determine the airborne concentration folloy

ving 3 Hr. decay and utilizing volume
data in Instruction S:

" 3 Hr. Decayed Activity
« l.LE

Yolume 3 Hr. Decayed Activity

uCi X FR + [.2 ¢ f-‘ ml = /-BE"‘ nCi/ml «
- ¢ ~ I
Byd.S E 5 nCi X FR + /29 £ ml = 3.6 E

uCifml Py

chhniciun Performing Calculation: ﬂ .j%\q_a,,.

Dutc:J‘///"/jf_S‘

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula;

T2 (min) =

“h

. -.0693 (1)
Final Activily
Initial Activity,

t = clapsed time between counts in minutes
tza = 4s MmN
vz Py = 5é v

Technician Performing Calculation: éz iﬂfbﬂ'\"g’a"—\ Date:___!1 [/
| i U
'NSTRUCTION 10: If either the Alphia/Beta-Gamma activity exceeds 10% of the DAC valuc of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove th
sample.

/48

—

¢ Thoron component of the



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgend Nct CF EFFE. dpm Activity
~ Counted Counts Period CR CR CR cpm uCi

+ - - = dpm+ # -
a os win cpn cpin Cpi .07 2.22E+ 6 nCi
Py ds min cpm cpm cpm 95 2.22E+ 6 nCi

Mo )

. { : '

Techniciun Performing 20 Hour Count: Date:_ M

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

alpha:
A a = Ama _ A_.a IC-O.O(:SS(A'I'))
LL 1 - c-U.OGSS (&T)
where: AL” = long-lived activity which cmits alpha
A" 20 hour decayed activity due to alpha
A" 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transient equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
~— AT =

elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

o Ay pCi AuiCi_= ApCi (e0%5 G

l - C-O.UOSS (his)

- JlCi _ HCi (0-0.0055 (-_____hry)
1 _ c-u.OOSS(__hrs)

RN

.Y

nCi

Technician Performing Calculation: A>/’3 Date:

i orfet (A i’

ATGF 030 Papc 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

BA nCi = (aApnCi) (0.67)

—

where 0.67 is:

Nuclide TV2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta .100% 0.05 Mev
Ac-228 6.13 hr. .9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917 = 2.83 1.89 = 0.67
- tal long-lived beta activity = 945 + 945 = 1.89 2.83
Technician Performing Calculation: N)/é‘ Date: ’u/;é;

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

\ ”
M LCiml (ALY

SN
‘\4

n

AL uCi
volume

i

A PuCi nCi/ml [AF)

volume

If: AL > 1E-13 uCi/ml

(A" > 2E-10 uCi/ml

Then: o Report this to the HP Supervisor Immediately
° Post the area as Airborne Radioactivity Area
o Calculate and record DAC Hours for the affected individuals
o Send the sample out for an isotopic analysis
N -
—-<chnician Performing Calculation: /A Date: L. (b
(
HP Supervisor Review: 5(%1,%#) ik Hep— Date: /1S ¥4K

ATGF 330 Pape 5



AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

" INSTRUCTICN 1: Complete the following information concerning the sample:
S22, )
Project/Location: [{ E R/ /{' 7( /ELZA’M/F j/ ? 9/2‘

A/S ID Number:/ /277\ RWP Numberz 2 2 Z / ATGS Numbcr:FH A"/0 ;
Date Start: /4// 4//( Date Stop: //// T/%/

, L N o
Time Start: ﬁ " Time Stop: ( ?5— 4 Total Time: YA minutes
7
Sample Location:_[ //ﬂ K/W’L — [/{/H«H S 277 H%/
Sample Type: O Breathing Zone Gencral Area 0 Other
O High Volume Low Volume O Lapel/Personal

Comments:

S ) . 4
Technician Performing Sample: ; i 4 7&%4/\/%/ Date:”[f:é 2/2
T

INSTRUCTION 2: Complete the following information concerning sampling cquipment and counting

equipment:
/ { > A
Type Sampler: Lo //C'?L - 6'/148 7 Type Counter: L e 2 /’4/
/ A ——7 77
Sampler I.D.: // y sl Counter I.D.: //"3 R ,D

Cal. Date: // Z'/'//‘) Probe I.D.: %—:’;'/C «/
Cal. Due Date: /r//?/]é ~ Cal. Date: /C/O ~j/[/ f ,
Flow Rate Start: ;Z C’/ 0 cfm Cal. Duc Da.tc: // fﬂ ;1//7 (

Flow Rate Stop: ;Zg’ 0 cfm Count Time: / /

minute

-7 o)
Alpha Eff__ (. 2 A
‘ Average Flow Rate: 7 i)— 0O cfm Beti/Gamma Eff: (/ /;2 2 é’

~ Alpha Background: (_/ é C’M

( v
Beta/Gamma Background:_/ Z {%ﬂ?_:

Technician Performing Count: l[/ 7@“/‘55/4(:7 Date: /! léflt/‘




Calculate the alpha and beta-gamma MDA values:

INSTRUCTION 3:
271 + 329V Ryt .5 (1 + tg, 5/ 1y
MDA uCi =
ml 222E6 « E » V o ¢,
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Ry, = Background Count Rate (cpm)
ts. b Sample Counting Time (min)
ty = Background Counting Time (min)

=)

e

’/+ -1
Alpha MDA = g %E Beta-Gamma MDA = [
Technician Performing Calculation: /\ / \/]/W/'«, Date: J / // Q,//’)

INSTRUCTION 4: Upou completion of the end of samplmg period, perform the initial count of thc
sample within 15 minutes:

A

Time Bkgrnd

Gross Count Gross Net CF EFF. dpm Activity
Couanted Counts Period CR CR CR cpm nCi
+ - - - + dpm + + —4-:
u.ﬂg&p 3565&3 /0 min % opm alé cpm 35 cpm 5‘ 67 ﬁ 1335 2.22E+6 4,75 |£Cl7
o500 [FIG) = 110 = [F4E an Jpstom [Lafan |L85 55 |F, 250 | 1me || 2B
e o ?? .
Technician Performing Initial Count:_ £ /\}Jé Rn Date: 1! ./‘{/'1"5

INSTRUCTION 5: Calculate the Total Sample Volume:

Total Sample Run Time

YARYY

Sample Averape Flow Rate
\
" ofm X 2.83E+ 4

2‘) Ipm X 1.0E+ 3

Technician Performing Calculation: ﬁ/ /7 :L/\Af VL‘?L‘
I

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Total Volume

7 cf“ E/.Z ol

Date:_{ / //(/[/‘7(,
/7

minutes X

Initial Act%’ly _ Volu_lme 2 Initial Activity i
éEZ Ci X FR + zcéz m] = P/ q—E uCi/ml «

BLAERCiX PR+ GYEEm

FR = Filter Ratio (4'; Filters = 3.0) (2" Filters = 1.0)

“Technician Performing Calculation:ﬁ%{/‘ﬁg AN 7

(9519,4 ~ WA 7129-‘

/)/117 £ 7/ uCi/ml By

AT AR A -




INSTRUCTION 7: If cither the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrud Net CF EFF, dpm Activity
Counted Counts Period CR CR CR cpm pCi
+ - - ol dpm = + -
« ds min cpmn cpm cpm 67 2.22E+ 6 #Ci
Pr as min cpin cpm cpm 95 2.22E+ 06 uCi
‘ / 1
Technician Performing 3 Hour Count: /\l// )A/ Date: }\/ / *

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay

and utilizing volume

data in Instruction S:

" 3 Hr. Decayed Activity Yolume 3 Hr. Decayed Activity
e '%  ucixFR : i R P kCijml «
By /2 ucix FR . S B /2

uCi/ml Py

- / / 3 .
Technician Performing Calculation: /\’/ Date: / A

M|

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula;
T2 (min) = -.693 (1)
In Final Activity
Initial Activity

t = clapscd time between counts in minutes
tV2a = N /A

/
12 BY = N 4 I

Technician Performing Calculation: /\’ / /""/

Date: [\) ] A

‘NSTRUCTION 10: If cither the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the
, known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
- decay count of the sample is required to remove the Thoron component of the
sample.

cé’ﬁﬂrl/—/ %Lﬁ“/



{

INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrad Net CF EFF. dpm Activity
~Counted | Counts Pcriod CR CR CR cpm uCi
+ = - = dpm+ -
a as win cpn ¢pin i .67 2.22E+ G nCi
My ds min cpm cpm cpm 95 2.22E+ 06 pCi
L4
) . / ,
Technician Performing 20 Hour Count: ,\4//,74,/ Date:_ /) \f/\

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

ALC

-A.,“

alpha:

- ALE (o 0OSSIAD) y
3

where:

Technician Performing Calculation:

I - ¢

A’
A20“
0.0655

AT

.-D.06S5 (AT)

long-lived activity which cmits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha
Pb-212 decuy constant; since Bi-212 is in transient equilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

a A nCi

AnCi_ - ApuCi (g00s s

l

nCi - uCi (0'0‘0055 (-—__hry)

- c~0.0055 (hus)

1]

!

ZJ/ q nCi

- c-u.OOSS( hrs)

ilr
Date: §./3

ATGF 030 Page 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

- P/ BAWCE = (@ AynCi) (0.67)
where 0.67 is:

Nuclide TV2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta -+ 100% 0.05 Mev
Ac-228 6.13 hr. .9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917 + 917 - 2.83 189 = 0.67
_ tal long-lived beta activity = 945 + 945 = 1.89 .83
Technician Performing Calculation: A /4 Date:_ < '

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

ALUCE - MA LCiiml (AL
volume
) A
APG = M T uCifml (A"
volume
If: (A" > 1E-13 uCi/ml

(A"l > 2E-10 uCi/ml

Then: o Report this to the HP Supervisor Immediately
o Post the area as Airborne Radioactivity Area
o Calculate and record DAC Hours for the affected individuals
o Send the sample out for[ an isotopic analysis
~<chnician Performing Calculation: /\,//A'/ Date:_INV [ #
HP Supervisor Review: fﬁ/’?/@n{u whfri— Date: n/ N fS

ATGF 030 Pagc S



AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

" INSTRUCTION 1: Complete the following information concerning the sample:

ProjcctlLocation:_f_T Mme (lo({hAn

A/S ID Number:__[19 2% RWP Number:_Fm =10 ATGS Number:_fm#a-~/o &

Date Start:_{ [ IIC)QS_ Date Stop:_{) /IS._/ 25 . ‘
Time Start:__ O €100 " Time Stop:_/ S:too Total.‘Time: 42 O minutes

Sample Location: (asSS Roonn (3 Mg 2192

Sample Type: 0O Breathing Zone K Gencral Area O Other:
O High Volume % Low VYoluine O Lapel/Personal
Comments: N/ ~
Techaician Performing Sample: 4 [ RANGAS Date: /{ / ! S/ 7

INSTRUCTION 2: Complete the following information concerning sampling cquipment and counting
equipment:

Type Sampler;_Low Volume JAi1a Sawpled Type Counter:.L =2.929

Sampler L.D.: 12 Counter I.D.:—‘*i (5573

Cal. Date: [—17-95 Probe 1.D.: & 1LY <25

Cal. Due Date;__| — [ T~ 96 . Cal. Date:_ [\ ( 23—/ Q\(-

Flow Rate Start: ‘7( O cfm Cal. Duc Dz;tc: | ( /25—} AN
S lpm

Flow Rate Stop: 7§ 0O cfm Count Time:___|O warJ minute
Flpm Alpha Eff___. 336

. Average Flow Rate: 7g- 0 cfin Beta/Gamma Effi_. 236

& Ipm

Alpha Background:__: &

Beta/Gamma Background: El 7

Technician Performing Count: (2- JAQUT)W Date: | (j ‘g_/ ZS
A ) v S




“INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:

271 + 329V Ryt s,n (1 + tg, 5/ ty)

MDA uCi =
ml 220E6 « E ¢ V = t,, ’
where: A% = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tsep ™= Sample Counting Time (min)
tg = Background Counting Time (min)
‘ -] -5
Apha MDA = __ (.o £ ~ 9 Beta-Gamma MDA = __ £ 9 £ !
Technician Performing Calculation: @ (}Low-(()%/ Date:_ |/ / /S, /95

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
+ - - - + dpm + + -

"150S [1¢2 | jo M |78 @m | [ aom [77 om 115 8 330 2BELS ) Gy JC
BY|'50§ 307 95 | jo min | 23 opm 97 cpm | 3Geem Ly 85 2%¢ 222E+6 27 EuCi

" Technician Performing Initial Count: % {940‘4., e Date:_ || ] S / <

INSTRUCTION 5: Calculate the Totai Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
4 20 minutes X ' cfm X 2.83E+ 4 = 3,05 £ 'mi
7S 1pm X 1.0E+3
Technician Performing Calculation: [ . ’)/Lo,.,._ae-g, Date: ]! las

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Acti&ity , Volume Initial Activity
- -y~ T ~
«/SY F uCi X FR + s5.0S € ml = 4.4 £ /LuCi/ml o

py2,7f-qp.Ci X FR + S.ISF 7ml Yl EF - ILpCi/ml By

FR = Filter Ratio (4”. Filters = 3.0) (2" Filters = 1.0)

~rechnician Performing Calculation: K QW(?/’\,,/ Date:_)/ / /3 /;5-

Jﬂ%«/u whebens

ATAT AN no . -



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Period CR CR CR cpm uCi
* - - = t dpm + + -
« das min cpin cpm cpm W\ﬁlﬁ 6 kCi
H ., ™~ /? ) 7\
pr as min cpin cpm cpm 95 2.22E+ 6 k<
. . . /J/" /)
Technician Performing 3 Hour Count: /& Date; /4

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume

data in Instruction §:

" 3 Hr. Decayed_Activity

@ uCi X FR
By

nCi X FR *

S

Technician Performing Calculation:

Yolume

ml

N

3 Hr. Decayed Activity

—

INSTRUCTION 9: Determine the half-

TV2 (min) =
In

- .693 (1)
Final Activity
Initial Activity

t - clapsed time between counts in minutes
taa =
tv2 B‘Y = i

Technician Performing Calculation:

M/

/

2

Dute:

puCi/ml «

uCi/ml Py

j
]

~
-

Date:

life of the radionuclide(s) using the following formula:

7

o

INSTRUCTION 10: If cither the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the

v

known radionuclide(s) of concern lfollowing the 3 hour decay, then a 20 hour

decay count of the sample is required to remove the Thoron component of the

sample.




INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Graoss Bkgrud Net CF EFF. dpm Activity
ounted | Counts Pcriod CR CR CR ¢pim uCi
. + = - = dpm - =
a ds W\q&m* cpm cpin .07 2.22E+6 nCi
1)1 ds min cpm cpm cpm 95 222E+06 rCi
. - . - /‘))‘é — ( L
Technician Performing 20 Hour Count: Date:

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

Technician Performing Calculation:

alpha:
A a - A « _ A1¢ (C-O.UOSS(AT))
L 2 I - c-u.o(:SS (4T)
wlere: ALt =
Az
0.0655
Raaeat AT =

long-lived activity which emits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha
Pb-212 decuy constant; since Bi-212 is in transient cquilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in Lours

a A nCi

il

A)(JLC‘-i ~ A~dl Cl (6-0.0655 (lirs))

|

_ C-O‘UOSS (lus)

I Cl - 1 C1 (C-O.()OSS (-—__hrs)

|

Vil
‘_)\,

ont LAto—

_ C-U.OOSS(__IHS)

nCi

Date: '/%0/65’

ATGF 030 Page 4




INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

_ ?‘S)Q BALRCI = (& AyuCi) (0.67)

where 0.67 is:

Nuclide TV Ci Emission Yield | Energy
Th-232 14E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta ~100% 0.05 Mev

| Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% - 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917 = 283 1.89 = 0.67

_ tal long-lived beta activity = 945 + 945.= 1.89 .83 /

Technician Performing Calculation: !\J//;/i‘—\ Date: £ /,"/"1

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

A, uCi ;s pCi/ml [A,%
volume /(/ ot

[

A PuCi
volume

nCifml A"

v

If: ALY 1E-13 uCi/ml

(A"l > 2E-10 pCi/ml

Then: Report this to the HP Supervisor Immediately
Post the area as Airborne Radioactivity Area

Calculate and record DAC Hours for the affected individuals
Send the sample out fo;/ isotopic analysis

o 0 O O

—chnician Performing Calculation: Date: i, J

HP Supervisor Review: //}\@9#%4 \/iﬂ’l\, Date:/ ///Vy\/

\9739”/—/ wh 7?/’—/ ﬂ A'{Géé?/ Page s




AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

INSTRUCTION 1: Comiplete the following information concerning the sample:

Project/Location: FT Me C Le (LA : |
A/SID Number:__ 1192 RWP Number: E¢4=[0(  ATGS Number: fmpn- (071
Date Start:_|/ ‘ lSl 9s Date Stop: L ' |6 ’?é— | _ - |
Time Start: |S:00 " Time Stop:__ O 7495 | Total.'Time: IOQ,S minutes
Sample Location: ()(,4 LS [@oy {gé.J% 3/ ??—

Sample Type: O Breathing Zone X Gencral Area 0O Other:
O High Volume & Low Volume O Lapel/Personal
Comments: /d/ &
Technician Performing Sample: JZ ,/)/va‘\a\,, Date: /]! (;/Q6
S J

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler:_ Lo Vol on©Q f142 S%y\vnlefg, Type Counter: L —-219 2—0(

Sampler 1.D.: 11 Cf Z Counter I.D.: * [ ng S
Cal. Date: - 17-9 ‘% Probe I.D.: ” < S2 S
Cal. Due Date: }—‘ [1-95 - Cal. Date: H‘ZS\M%
Flow Rate Start: 75 O cfm Cal. Duc Date:__ ! 23)95’
& Ipm
Flow Rate Stop: 7§ O =fm Count Time: | o g 1asS  minute
Blpm
Alpha Eff: . 342
. Average Flow Rate: 7 § 0 cfin Beta/Gamma Eff:___- 235
B lpm
Alpha Background: O.% ¢ g
Beta/Gamma Background:ﬁ_é_c,g_&_
.——/ -
Technician Performing Count: //Z, / Q*A’V"C“‘Aé Date:/\ / /6 =

: 5/, ~ 4D //4 i



INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:

271 + 329 VRyt sp (1 + tgs g/ ty)

MDA uCi =
ml 22266 + E + V o tg,, ’
where: v = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tsep ™ Sample Counting Time (min)
ty = Background Counting Time (min)
. —-1 - ‘
Alpha MDA = _[. [ F / Beta-Gamma MDA = __ | .2 £ 3
Technician Performing Calculation: [l _T» AM%/.A,} Date: L(j Ih / /A

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Period CR CR CR cpm pCi
+ - - - + dpm = + -

[ %’,00 )o( 7(_{ ds jo min I?? om . % cpm Hé cpm 1q 67 "Bq’l 2.22E+6 39;2“‘“:!
P po Ig\g as [o min '5<sgcpm ﬁ‘é epm | 2 scpopm 20 9 23 S| 222E+6 5.4 E‘fcl

" Technician Performing Initial Count: /A one, Date: /| //6 /?é
A J
INSTRUCTION 5: Calculate the Total Sample Volume:
Total Sample Run Time Sample Average Flow Rate Total Volume
1005 minutes X P ™ cfm X 2.83E+ 4 = 7.9E  m
— 175 lpm X 1.0E+ 3

Technician Performing Calculation: £ 7/)0—.4% Date: // //6/96

J

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Aczf{ivity , Volume Initial Activit
- — -1

«39£ " *uCi X FR + 25€ Tml - T2 E uCi/ml o
- —_ -~ 2=

Brage YuCiXFR  + 7.5 £7'm = 7.7e” ' ,ucimlpy

FR = Filter Ratio (4"' Filters = 3.0) (2" Filters = 1.0)

~Technician Performing Calculation: ﬂ J/‘”“"},——\. Date:_ () I8 J?S—‘
énmu A Ao

L We ol B B 2 %o Xa WK o WA -



INSTRUCTION 7: If either the Alpha/Beta-Gamima activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after

a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrad Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpm uCi
+ - - - dpm =« + -
o

« s min | T——cpum__| '\cpm cpin | 67 2.22E+ 6 pCi
By EH min cpin <pm \qm\.'\gs . 2.22E+ 6 “uCi

. Mo A

Technician Performing 3 Hour Count: Date:_ & [

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction 5:
" 3 Hr. Decayed Activity

Yolume 3 Hr. Decayed Activity

u>C1

uCi/ml o

By pCi X FR

nCi/ml By

re

Technician Performing Calculation: Date: L [

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

TV2 (min) = -.693 (1)
In Final Activity
Initial Activity

t = clapscd time between counts in minutes

tVa2 00 =

2 Py =

Technician Performing Caleulation: > Date: 4/ /4

INSTRUCTION 10: If cither the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour

decay count of the sample is required Lo remove the Thoron component of the
sample.

i'}@owp whic e

-



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrod Net CF EFF. dpm Activity
Sounted | Counts Period CR CR CR ¢pm uCi
- + = - = 3 dpm+ + =
/\r\
« ads cpun cpu Cpm 67 2.22E+ 6 nCi
(01 ds min cpm W cpm 95 2.22E+ 6 uCi

Technician Performing 20 Hour Count:

alpha:
A a - A ‘u _ A1a (C-O.OOSS(A'I‘))
H « | - 00ess (aT)
where: ALt =
A20“
0.0655
— AT =

r//g'\nc: ‘\/;/ A

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

long-lived activity which emits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha
Pb-212 decay constant; since Bi-212 is in transient equilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
clapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

o A nCi

Techunician Performing Calculation:

A;“]lCi _ A‘llCi (8-040655(1115))

It

!

C-OAD(JSS (lus)

nCi - nCi (c-o.ooss (-—__hry)

Mo

]

s

_ c-u.()(;SS(_hrs)

nCi

"\A‘Aaﬂ ~ u/uloﬂf-/

Date: A/

1A

/

ATGF 030 Page 4




INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

N>

_ BA, nCi = (a A uCi) (0.67)
where 0.67 is:

Nuclide T2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta -100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917 = 283 1.89 0.67
tal long-lived beta activity = 945 + 945 = 1.89 .83
"chchnician Performing Calculation: /\’1/9 Date: .f“"v/ -

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

1f:

Then:

__chnician Performing Calculatlon

T o
é Donr’ /7\4766/)/

HP Supervisor Review:

Calculate and record DAC Hours for the affected individuals

. o\
A uCi = " pCifml A °]
volume yd
i
A G = nCifml [A "
volume
[AuT > 1E-13 uCi/ml
(A" > 2E-10 uCi/ml
o Report this to the HP Supervisor Immediately
o Post the area as Airborne Radioactivity Area
[¢]
Q

Send the sample out for an isotopic analysis

p\X

Date:

W10

Date: ////yr

ATGF 030 Page s
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" AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

INSTRUCTION 1: Complete the following inforniation concerning the sumple:

Project/Location: EE T Melrewpr) -
AJS 1D Number: // 72— rwe NumberFM/-/05 ATGS Number: IMH-108
Date Start:_/ //é//)/ Date Stop: ////é/ff _ | |
Time Starty, / 57 ; U ' Time Stop: Z /5 %4 Total"Time: _QQ_ minutes
Sample Location: /r/ V%Zé) LooM B 5// 7

Sample Type: #Brcathing Zone O Gencral Area O Other:
0O High Volume ){Low Yolumne D Lapel/Personal

Comments: fpbf ;V/.; //1/ pﬂﬂf /f/ﬁf/(/ n
Technician Performing Sample:_/. _ﬂw Datc'//g/ /Q )

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler: 50/457 /ﬁ/ﬂ)ﬁf Type Counter: Z’ ﬁ?/ﬂ?;
Sampler 1.D.: //f% Counter 1.D.: //ﬁf;}

Cal. Date: ////77//{ Probe I.D.: %;’/ﬂ//%/ifﬁ;
Cal. Due Date: ////;Z/rfé : Cal. Date: ///ézf/y%

Flow Rate Start: ;éf O cfm Cal. Duc Date: ///2’ {/75
Flow Rate Stop: 775‘ O cfm Count Time: / 0

minute
Ipm
Alpha Eff:__/, 5 F—
‘ Average Flow Rate: 776’ O cfin Beta/Gamma Eff: ﬂ/ ;3 >
lpm

Alpha Background: 4

Beta/Gamma Background: 7é

Technician Performing Count: /-<— ! W Date: gzgééz?é
/7




INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:

271 + 329 VRyt g p (1 + tg, y/ty

MDA 1nCi =
ml 22266 + E * V o 1, , ’
where: Vv = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tsep = Sample Counting Time (min)
ty = Background Counting Time (min)

, ~)3 | _/
Alpha MDA = a?' 5£ / Beta-Gamma MDA = &/ﬁf /
-
Technician Performing Calculation: ? /—4‘/1/7 M Date: / /// é//' 5'

INSTRUCTION 4: Upon completion of the end of samplmg period, perform the initial count of the
sample within 15 minutes:

Titne Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
+ - - - + dpm + + -

0770 g | /6 = g | o oo | 25| 77 | e Ty
Bv&ffﬂ ﬂg as | /D min | 450 oom fé opm 4/}_cpm ?52 95 /Q’g 222E+6 ;%71

Technician Performing Initial Count: ? W Date: ////é/?f

INSTRUCTION 5: Calculate the Total Sample Volume

Total Sample Run Time Sample Average Flow Rate Total Volume
NN .
Qo minutes X P cofm X 2.83E+4

2 S Ipm X 1.0E+ 3
Technician Performing Calculation: ?/W Date: ////é/f/)f’

ml

/

INSTRUCTION 6: Determine the Initial Airborme Concentration:

Initial Ac_&i#ty , Volumeé itial Actmt}'
e £3L €1 X FR AV Y - KCijml &
Byf&é nCi X FR * % 5% mi // 5 uCi/ml By

FR = Filter Ratio (4'; Filters = 3.0) (2" Filters = 1.0)

“Technician Performmg Calculation: f %AW Date: /// // é/7 5

‘—0/‘)@'\"-) —

"

AT/ AN N -



INSTRUCTION 7: If either the Alpha/Beta-Ganuma activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon diaughters to decay.

4

L4

Time Gross Count Gross Bkgrad Not Cr EFF, dpm Activity
Counted Counts Period CR CR CR cpm uCi
+ - - - 1 dpm =+ + -
[ s min cpmn cpm cpm .67 2228+ 6 1 Cl
Py s min cpin cpm cpm 95 2.22E+ 6 pCi
ici i A/ /14
Technician Performing 3 Hour Count: //74/ Date:;_V /=¥

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume

data in Instruction 5:

" 3 Hr. Decayed Activity

@ b [0

By

NG

uCi X FR

nCi X FR

.
+

Basar® . . . .
Technician Performing Calculation:

Yolume

P B

mli

[

3 Hr. Decayed Activity

in
" o

ol

1/ 4
/.

Date; i~ 7

uCi/iml o

nCi/ml Py

4

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

T2 (min)

l "=
ta2a =

V2 By =

=

In

- .693

(D]

Final Activily

Initial Activity

clapsed time between counts in minutes

IR

\

IR

Technician Performing Calculation:

B el

sample.

W4

INSTRUCTION 10: If cither the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required Lo remove the Thoron component of the

J Donl— oAz~

.
\ 7
Date:_to 1™




INSTRUCTION 11:

Decay sample for 20 hours and then recount the sample:

I Time Gross Count Gross Bkgrod Net CF ERFE. dpm Activity
Zounted | Counts Period CR CR CR epm uCi
[ ¥ = - = dpm+ + -
[ os min cpn cpm cpim .67 222E+6 nCi
13 s min cpm opm cpm 95 2.22E+ 6 uCi
3 n r\_,' /&
Technician Performing 20 Hour Count: 1 Date:

INSTRUCTION 12: Using the 3 hour and the 20 hour aclivity, determine the long-lived activity due to
alpha:

- -0.0055(AT
At TAN A (e )

| - o vess(an
where: AL = long-lived activity which emits alpha
A" = 20 hour decayed activity due to alpha
A = 3 hour decayed activity due to alpha
0.00655 = Pb-212 decay constant; since Bi-212 is in transient equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
— AT =

elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

« A‘LI,“Ci A)(JLCi - fl\\lLC:l (C.o'%” hes))

l _ C-O.UOSS (hus)

HCi - 1 Ci (00655 (—hry)
1 - e-u.ObSS(_hrs)

= NERBY

nCi

4

Technician Performing Calculation: /\5/74/ Date: P LA

~ U,L ol up Mz
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

Y

PP BAWC = (@ AuuCi) (0.67)

e

where 0.67 is:

Nuclide TV2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. ' 9446 Beta -100% 0.05 Mev.
Ac-228 6.i3 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = I+ 917+ 917 =" 2.83 - 1.89 = 0.67
“tal long-lived beta activity = 945 + 945 = 1.89 .83
\'.If‘cchnician Performing Calculation: {J A Date: =

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:
A uCi = 0 N
volume

uCifml (A,

Ay "gCi
volume

N nCi/ml (A"

If: (AL

\'4

1E-13 pCi/ml

(AL® > 2E-10 pCi/ml

Then: o Report this to the HP Supervisor Immediateiy
° Post the area as Airborne Radioactivity Area
° Calculate and record DAC Hours for the affected individuals
o Send the sample out for an/’sotopic analysis
__ hnician Performing Calculation: /V Date:_ [\ A

HP Supervisor Review: /\ /ldrﬂ/‘\,ét@#’ Date:lﬁlﬁéﬁf

ATGF 030 Page 5
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AIR SAMPLE DATA AND ANALYSIS

FORM ATGF-030

— INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: FT Mclleldau

A/S ID Number:;__ [ 92 RWP Number: 4 - 1n3

Date Start:_[[ |16 (¢ Date Stop:_ll ‘ 195

Time Start:__ (2. 130 " Time Stop:_[D: 10O

ATGS Number: f MA-/049

Total Time: ﬂ 9] minutes

Sample Location:__Genvynal el By Vn,lo—

Sample Type: O Breathing Zone '] Gencral Area a Other:
O High Volume A Low Volumne O Lapel/Personal
Comments: r) [A
Technician Performing Sample: ﬁ Tl A BAS Date:] AL <

INSTRUCTION 2: Complete the following information concerning sampling cquipment and counting

_ equipment:
Type Sampler:_Low Voliw-e A e é_.gmcg{'gm
Sampler 1.D.: )
=
Cal. Date: | =1 787 T

Cal. Due Date;_ |— 1 7 -9 4

Flow Rate Start: 5 0O cfm
® lpm

Flow Rate Stop: (S O cfm
&lpm

Average Flow Rate: 75 O cfm

' 8 lpm

Type Counter:_L ~ 27 29

Counter I.D.:. ¥ |[§§ F 3

Probe 1.D.: i LY <25

Cal. Date:__ 11125 ] 44

Cal. Duc Date:_| \} 2?’?3'

Count Time:__| © minute

Alpha Eff__. 342

Beta/Gamma Eff: L2358

Alpha Background: 8 citS

Beta/Gamma Background:_T6é Couchs

Date: || 619

Technician Performing Count: % Dﬂ_‘yua;}

,—A . )\4/;11,{/[:’_—/



INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:

271 + 329V Ryt s,y (1 + tg, y/ty)

MDA uCi =
ml 222E6 « E « V o tg,, ’
where: v - Sample Volume in ml
E = Counter Efficiency
Rp - Background Count Rate (cpm)
tsep = Sample Counting Time (min)
ty = Background Counting Time (min)

, _\3
Alpha MDA = _ > 2 F

Technician Performing Calculation:

9.1 £ ~'*

Date:_{ [ [4 ,b\’

Beta-Gamma MDA =
£ Trarcas

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sampie within 15 minutes:

Time Cross Bkgrnd

Cour:t Gross Net CF EFF. dpm Activity ]
Counted Counts Period CR CR CR cpm uCi

+ - - - + dpm + + -

1 ; I = -q
Ip'30 gjéds jO min {L{ cpm ' 2 cpm qa cpm (2‘-{'67 %’*é 2.22E+6 I.LE Ci
DY{o;go Qc/ 3@ {O min qucpm 9(, om j 7 pm S5 95 . 23§ 2.22E+6 2'75-10

™ Technician Performing Initial Count: ‘@ Q/Lo—w—@y Date:/( lb/?S’

J

INSTRUCTION 5: Caleulate the Total Sample Volume:

Total Sample Run Time

4o

Total Volume

20E% m

Sample Average Flow Rate
?'”  cfm X 2.83E+ 4 -
75 _1pm X 1.0E+ 3

Q 1 LN AS

minutes X

Technician Performing Calculation:

Date: (| |16 ]7<
INSTRUCTION 6: Determine the Initial Airborne Concentration:
Initial .zctivity Volume Initial Activity
alx,f“q uCi X FR +  30E°m = gz2e67"  Lciml«
By2de ' uCi X FR + 2.0 £€ ml = Cfrﬁ_E ~ pCi/ml By

FR = Filter Ratio (4". Filters = 3.0) (2" Filters = 1.0)

ég%‘,

(9091\/;/ M//\-/}C/(-/

Date: (‘///é/?(

~echnician Performing Calculation:

AT/T AN L.~



INSTRUCTION 7: I either the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

p——

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Period CR CR CR cpm rCi
+ - - - 1 dpm + ¢ -
[ ds nin cpin cpm cpin 67 2,228+ 6 prCi
Py us min cpin pm cpm 95 222LE+ 6 uCl
. . »
Technician Performing 3 Hour Count: /> Date:__ )1 2

INSTRUCTION 8: Determine the airborne cencentration following 3 Hr. decay and utilizing volume
data in Instruction 5:

" 3 Hr. Decayed Activity Yolume 3 Hr. Decayed Activity
a Pl uCi X FR + A ml = 1 nCi/mml a
. \;i N Y ~
By =" uCix FR + i ml = ‘ pCi/ml By

T Technician Performing Calculation: Date:_ /.| -

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

TV2 (min) = -.693 (1)
In Final Activily
' Initial Activity

clapscd time between counts in minutes

t =
(N
ta2 o0 = +
SRS
(8%7) BY = {

Technician Performing Calculation: Date: | 't

1’/1

INSTRUCTION 10: If citirer the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour

decay count of the sample is required Lo remove the Thoron component of the
sample.

é’ Poni— iAo~



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

U Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Countcd Counts Period CR CR CR cpm uCi '
: + z - = + dpm + * =
a as min <pm ¢pm cpn .67 2.22E+6 nCi
Py s min cpm pm cpm 95 222E+ 6 rCi
: . RER _ TR
Technician Performing 20 Hour Count: .

Date: M

INSTRUCTION 12: Using the 3 hour and the Z0 hour activity, determine the long-lived activity due to

alpha:
ALL“ - A’“a - A_‘a‘(e-o‘OOSS(AT))
1 - c-l).0(;55 (arT)
where: ALC = long-lived activity which emits alpha
A" = 20 hour decayed activity due to alpha
A, 3 hour decayed activity due to alpha
0.0655 = Pb-212 decuay constant; since Bi-212 is in transient cquilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
— AT = elapsed time between the 3 hour decay period midpoint and the 20

hour decay period midpoint in hours

a ALL“Ci A?(l,LCi = Al“_(jl (C.OAOOSS )

l _ c-O.l)(:SS (hes)

nCi - uCij (00655 —_hry
| - @ U06sS(__hey)

V4

nCi

Technician Performing Calculation:

ATGF 030 Page 4



IINSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

?'3 ‘D BAnCi = (a A, nCi) (0.67) ’
~where 0.67 is:

Nuclide TV2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. .9446 Beta -100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = I+ 917+ 917= 2.83 1.89 = 0.67
"tal long-lived beta activity = 945 + 945 = 1.89 2.83
Technician Performing Calculation: 7> Date: | et

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:
RN
_A__LLallCi = -

nCi/ml (AL
volume

W
_A_L”uCi = F)\

volume

nCi/ml (A

If: [AL®] > 1E-13 pCi/ml

[AL®] > 2E-10 pCi/mi

Then: Report this to the HP Supervisor Immediately
Post the area as Airborne Radioactivity Area
Calculate and record DAC Hours for the affected individuals

Send the sample out for an isotopic analysis

~anician Performing Calculation: /\// / A/
HP Supervisor Review: Z ‘ W

{9.7\4,,4 /L/ LMV

© O O o

Date: | | i

Date:_| ///47/4{

ATGF 030 Page 5




AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

—  INSTRUCTION 1: Complete the following information concerning the sample:
Project/Location: FT Me Clo Lo |
A/S ID Number;__] |92 RWP Number: FM=-103 ATGS Number: £MA-1) U

Date Start:_!| / 16 /?5— " Date Stop: I g /93—' . .
Time Start:_/4 S " Time Stop: ) T Total."l‘ime: I [S— minutes
Sample Location: Clpa<s, R oo (s (f/(def 2192 O yEr HeaD
Sample Type: O Breathing Zone & Gencral Area 0O Other:
O High Volume B Low Volume O Lapel/Personal
Comments: o
Technician Performing Sample: ﬁy e Date: gap/ %

INSTRUCTION 2: Complete the following information concerning sampling cquipment and counting
-_ equipment:

Type Sampler: L ow Yo Lon~% 412 Sampla  Type Counter: L-2927

Sampler 1.D.: g2 Counter 1.D.: # | 1S5S F3
** .
Cal. Date: I I s 95 Probe 1.D.: J1& 525
Cal. Due Date:__ [ — 1 1~ 96 ‘ Cal. Date: * ([~ 25— 7‘/ﬁ
Flow Rate Start:____10 O cfm Cal. Due Date:* /- 2§=75
&lpm
Flow Rate Stop: é 0 O cfm Count Time:__ |0 M) minute
\ lpm :
Alpha Effi__. 34 2
Average Flow Rate: é g— O cfm Beta/Gamma Eff: 23 ;
' 2 lpm
Alpha Background: Y
— Beta/Gamma Background: _jé____

Technician Performing Count: (Q | r4r & AS Date: /( !fé )95~
"Qﬂfm‘g PGP S




INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:
271 + 329 VRytsog (1 + g,/ ty)

"MDA nCi =
ml 222E6 + E o V o tg,, ’
where: v - Sample Volume in ml
E = Counter Efficiency
Ry - Background Count Rate (cpm)
tsep ™ Sample Counting Time (min)
ty - Background Counting Time (min)
—13 -/ 3
Alpha MDA = [\ 9 £ Beta-Gamma MDA = 7 é =

Technician Performing Calculation:

62 ryfl,a—v‘"’lv

Date:/!//é /9 S

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Bkgrnd

Time Gross Count Gross Net CF EFF. dpm Activity
Counted Counts Pcriod CR CR CR cpm pCi

+ - - - + dpm + 4 -

1705 l1of® | jo™ {lo/®m | ¥ @ |jop @ | gf | 2o | 2z | o Tha

IS 12595 | jo ™ Jogpgem | 9 am g/ om |72 95| 205 | 222846 |33, Fa

Date: ”//(3 96~

" Technician Performing Initial Count: ﬂ Qﬂ_%ﬂ%

INSTRUCTION 5: Calculate the Total Sample Volume:

Total Sample Run Time

VTS

Total Volume

|| £l m

Sample Averapge Flow Rate
> ¢fm X 2.83E+ 4

¢S 1pm X 1.0E+ 3
Technician Performing Calculation: ?{ 7—76 ANEAS

minutes X

Date: Hl’t;/ﬁ

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Acgtyity Volume Initial Activity

. t =
a_!.9£ uCi X FR + L £ 7ml = 1Y E " uCi/ml o
BYy236 T uCiXFR  + L £ Tmi - 2E€ ' acyml py

FR = Filter Ratio (4". Filters = 3.0) (2" Filters = 1.0)

~Technician Performing Calculation: g Qz_ada//

9 oo (A Teh—

Date:] ///J /7T

AT NI N ~



INSTRUCTION 7: If cither the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

-

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Period CR CR CR epm pCi
+ - - - 1 dpm + -
[ s min cpm cpm cpm .67 2.22B+ 6 nCi
Py us min cpin opm epm 95 222L+6 uCi
Voo .
. . N JA ot , \‘
Techuician Performing 3 Hour Count: ‘ : Date:__°

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction 5:

" 3 Hr. Decayed Activily Volume 3 Hr. Decayed Activity
e !> LCiXFR + A e n nCifml a
By _= ©  uCiXFR : AR B Sl nCijml By

£y
|
* 3 . . l
~Technician Performing Calculation: I\;/ E E.
¥ / 1} v

P
Date: ' '

INSTRUCTION 9: Determine the hall-life of the radionuclide(s) using the following formula:

TY2 (min) = - .693 (1)
In Final Activily
' Initial Activity

t = clapsed time between counts in minutes
20 = o
% Py = ol ,
i
Technician Performing Caleulation: t\‘) i}/ Date:_[N | A

INSTRUCTION 10: If cither the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour

decay count of the sample is required to remove the Thoron component of the
sample.

f%%wmxu%4wu/



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

I Time Gross Count Gross Bkgrnd Net CF EFRF. dpm Activity
Ceunted | Counts Period CR CR CR cpm nCi
~ + - - = * dpm + * =
a os min cpm cpm Cpm .67 222E+6 nCi
My s min cpm pm pm 95 2.22E+ 6 nCi
. - : N)A : afee ol
Technician Performing 20 Hour Count: Date:__ -

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to
alpha:

C- .0055( AT,
ALL“ A-m“ _ A_.a (0-0005 (& ))

| - 0ussen
where: ALt = long-lived activity which emits alpha
Ay" = 20 hour decayed activity due to alpha
3 = 3 hour decayed activity due to alpha
0.0655 = Pb-212 decuy constant; since Bi-212 is in transient cquilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.

- AT = elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

a A nCi

A)nllCi - A\ILCI ((’/-0'%55 (lirs))

l _ c-O.U(:SS (hex)

llCi _ llCi (C-O.()OSS (-—__hrs)
1 - e-U.O(:SSL_hrs)

P I nCi

[

Technician Performing Calculation: /\,//A' Date: /\f 1

- O/% Prf A i

ATGF 030 Pape 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
. long-lived activity:

— BAnCi = (a A, nCi) (0.67) ’
where 0.67 is:

Nuclide TV, Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. .9446 Beta : -100% 0.05 Mev -
Ac-228 6.13 hr. 9446 Beta 100% 2,11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day .9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min .9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = I+ 917+ 917 = 2.83 1.89 = 0.67
tal long-lived beta activity = 945 + 945 = 1.89 .83
r?ec}mician Performing Calculation: — Date: ‘rv % 3*

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

f\,\
A, uCi = - uCi/ml (A,
volume
. O
A, "G = ‘ nCifml [A "
volume
If: (A" > 1E-13 puCi/ml

(ALY > 2E-10 pCi/ml

Then: o Report this to the HP Supervisor Immediately
° Post the area as Airborne Radioactivity Area
o Calculate and record DAC Hours for the affected individuals
o Send the sample out for an isotopic analysis
¥ A\
__chnician Performing Calculation: A// Date: N A

——T 7 /[ f . /-
HP Supervisor Review: fK( /L//l:/ﬂ‘iffv\‘ff—- Date: //://IC//(’/S/

.

' , ATGF 030 Page 5
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" AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: Fr__ Mc [ L—QCLQV |
A/S ID Number: 192 RWP Number:FM -103 ATGS Number: £ 14— 1] (

Date Start:__!| } 29( 95 Date Stop: [ l 22 (6? g

Time Start:___ O 81D " Time Stop:__[[ - 30O Total."l‘imc: g [O minutes
Sample Location: Clpss Poomt

Sample Type: & Breathing Zone O Genceral Arca 0O Other:
O High Volume #d_ow Volumne O Lapel/Personal

Comments:____(~ ho N Ve L wis Bei va] Cout

Technician Performing Sample: fQ— [ 2 /47\./71[45’\ Date: ][ [ 20 (f(

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler: Louw/ Volome Al S Amlen Type Counter: 29 2%/‘!3‘/0‘/

Sampler ID..___ OO (| 92 Counter 1D {5 S 73
Cal. Date: (-1 7-9< Probe I.D.:_ )18 §25
Cal. Due Date: [ - I7- 96 ~ Cal. Date:__\ | lzs’f?“\‘
Flow Rate Start: ?S_ O cfm Cal. Duc Date:__l| \ ZS’JQS'
& lpm
Flow Rate Stop: s O cfm Count Time:___[ O minute
€ Ipm
Alpha Eff: G. 542
' Average Flow Rate: 7 S' a cfm Beta/Gamma Eff:_ 0. 23]
Tlpm

Alpha Background: d. G

Beta/Gamma Background: 10 C P
Technician Performing Count: YZ T2 ANGAS Date: [(/ 200 J €S




INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:
o 271 + 329 VRylsp (1 * too g/ 1)

MDA uCi =
ml 22E6 « E * V < tg,,
where: A Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
ts.p = Sample Counting Time (min)
ty = Background Counting Time (min)
~13 ~1!
Alpha MDA = } l £ Beta-Gamma MDA = B =
Technician Performing Calculation: }Z ﬁ(_e,q,uf?.ays Date:i/ ZDl 2

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Pcriod CR CR CR cpm uCi
+ - - - + dpm + + -
2,3 |Q 3RB @ | /o min 34 om (L cem 3)8 om | §7 67| Y2 2.22E+ 6 1c8 Suci
ﬁy('},% 15‘96 as | |o min [ Lo cpm 70 cpm 7O cpm 7(_{ 95 .23 2.22E+6 (NE ‘{uCi
Technician Performing Initial Count: 4 0/‘/7,,&_ Date:_[ /23 ( 7y
INSTRUCTION 5: Calculate the Total Sample Volume:
Total Sample Run Time Sample Average Flow Rate Total Volume
219 minutes X 2\ cfm X 2.83E+ 4 = JL6E 7 m
7S 1pm X 1.0E+3
Technician Performing Calculation: te fM_NE/:/ Datetll JZP /£7 S

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Actéx_'ity , Volume Initial Activity
«7.$e " UCi X FR + LeE (mi = d.7£7'2 | ciml«
BYlYE Y WCiX PR+ L LE m - B8 =7'* uCimlpy

FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)

B 2o

Date: /;/29/9;\*’/

TTechnician Performing Calculation:

AT AR ™ -~



INSTRUCTION 7: If either the Alpha/Beta-Gamnia activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after

a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Couunted Counts Period CR CR CR cpm uCi
+ = - - dpm = t -
« ds min cpin cpm cpin .67 2.22E+ 6 k,Ci
Py s min cpin cpm cpm 95 2.22E+6 uCi
. . . )1 o
Technician Performing 3 Hour Count: M~ ’ A Date:_¥ I

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction S:

" 3 Hr. Decayed Activity Yolume 3 Hr. Decayed Activity
o___ " uCIXFR . R ps ' uCi/ml «
By _~'>  LCiXFR . 2N ml = v A nCifml By
Technician Performing Calculation: [~ / > Date: ~ A

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

TV2 (min) = -.693 (1)
In Final Activily
Initial Activity

t = clapscd time between counts in minutes
tz a0 = > ){\

P
tVa B‘Y = ’\) A L

W/ #

Technician Performing Calculation:

Daie: /WA

"NSTRUCTION 10: If cither the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the
- known radionuclide(s) of concern foliowing the 3 hour decay, then a 20 hour

decay count of the sample is required to remove the Thoron component of the
sample.



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrad Nct CF EFF. dpm Activity
. counted | Counts Period CR CR CR cpm nCi
* = - = dpm= g =
a os win cpm cpn S .07 222E+ 6 rCi
fy ds min cpm cpin cpm 95 222E+ 6 kCi
: I
Technician Performing 20 Hour Count: A Date;_ M !A

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

alpha:
A T AL - ALS (eOUSNAD
. ? | - 006s5 (aT)
where: ALl _
AlO“
A
0.0655 =
e AT -

long-lived activity which emits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha
Pb-212 decay constant; since Bi-212 is in transient equilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

a A nCi

Technician Performing Calculation:

[

AmllCi _ A-.llCi (6-0.0655(1115))

1

C

»-0.0055 (hiy)

WG - nCj (V055 by

1

t;“!'\\ pnCi

W/ p

_ C-U‘OOSS( hrs)

Date: )\; |

ATGF 030 Pape 4




lﬁSTRUCTION 13; Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

- s BALNCE = (@ AypCi) (0.67)
where 0.67 is:

Nuclide T2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% . 4.01 Mev
Ra-228 5.75 yr. 9446 Beta - +100% 0.05 Mev
Ac-228 6.13 hr. .9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 lpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpvha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = I+ 917+ 917 = 283 1.89 = 0.67
__nal long-lived beta activity = 945 + 945 = 1.89 .83
Technician Performing Calculation: ol Date: = A

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

A,l,“,l(:i = ol nCi/ml (A, °]
volume

A PuCi = 2 nCi/ml (A"
volume

If: [AL®] > 1E-13 uCi/ml

(A" > 2E-10 uCi/ml

Then: ° Report this to the HP Supervisor Immediately
° Post the area as Airborne Radioactivity Area
o Calculate and record DAC Hours for the affected individuals
o Send the sample out for an isotopic analysis
rechnician Performing Calculation: /\// Date:_ ) "'~

- . / ) -
HP Supervisor Review: 7‘\/‘ %/;%m% Date: | //Q é/‘f(

ATGF 030 Page )



AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: ET M Clol |
A/S ID Numbcr: 0o 192 RWP Number:_frl=/o | ATGS Number:Fﬁ_l{]A - 112

i

Date Start:_]| S /9& Date Stop:/l [20 9% _
= BEREEL /»sf‘ -
Time Start: J&’( // 5 5/ Time Stop: HBoS -l-b-e‘fzf Toml Time: 7Q minutes

Sample Location: Cop, enal Apea  CLass Roon ECXZ s192

Sample Type: O Breathing Zone & Gencral Area O Other:
O High Volume & Low Volume O Lapel/Personal
Comments: t—\ LA

Technician Performing Sample: a& 9‘-&\/‘5 ) Date: /( /2> E

INSTRUCTION 2: Complete the following information concerning sampling cquipment and counting
equipment:

Type Sampler: Joww  blone iR gdrw,p(e/L_ Type Countcr'l. -293 /L{ o=

Sampler IL.D.:__ O /| 92 Counter 1. D 1[ss 33
Cal. Dater__| —1 7- @5 Probe 1.D..__ ! § 25
Cal. Due Date: [-)7- % . Cal. Date: /] ) 23 ) 4
Flow Rate Start: gg O cfm Cal. Duc Date:__|/ ’ 28~ 7 s
£ Ipm
Flow Rate Stop: é g 0O cfm Count Time:_ﬁ)o A 4 minut
-8 lpm
Alpha Effi__ 0. 342
~Average Flow Rate: 75/ a cfm Beta/Gamma Eff:_O .2 3 {
A lpm

Alpha Background: L 2 V)

Beta/Gamma Background: 90 Cer

Technician Performing Count: ﬁ %”_J/)/ Date: 11 134G«




INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:

271 + 329V Ryt s p (1 + tg, 5/ ty

" MDA uCi =
ml 222E6 * E * V ¢ (5,4
where: \Y% - Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tse b Sample Counting Time (min)
tg = Background Counting Time (min)

AphaMDA= _ 0. 1 £ 12

Technician Performing Calculation:

Beta-Gamma MDA =

9.1

«

1=

(L 7724/V;/A \ ¢

Date: /1/2/7§_\

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the

sample within 15 minutes:

Titne Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Countcd Couats Period CR CR CR cpm nCi

+ - - - + dpm + + -

“1\}:00 ¢ 76as jo min é% cpm ) é cpm 67 LU ETpYe) .67 3(11 2.22E+6 I’Sﬁ“/uci

pyj\,,'.o:) I 7'75@13 1o min !78 opm qa cpm gg cpm 73 95 , 2_:7/ 2.22E+ 6 1.g NC‘(MCI

Technician Performing Initial Count:

INSTRUCTION 5: Calculate the Total Sample Volume:

Total Sample Run Time

Sample Average Flow Rate

minutes X

go ©" cfm X 2.83E+4

75 1pm X 1.0E+3

Technician Performing Calculation: 52, Q/zaﬂ'/\/—,-

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Date:_J/ /20 /45/

Total Volume

LEEE m

Date: 4/29/?1—"
-

Initial Activity Volume Initial Actil\?ity
«[3£°7 uci X FR « L% E;_ml - L9 £ uCi/ml «
By).8 £ uci X FR + L8 e ml - 27 Lcimi py
FR = Filter Ratio (4". Filters = 3.0) (2" Filters = 1.0)
)
~fechnician Perferming Calculation: 0& Qyw?)@/ Date:__/[ | 29 ( 7

ATAT AN N

-



"INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after

a 3 hour decay period to allow the short lived Radon dflughlcrs to decay.

Time Gross Count Gross Bkgrnd Net EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
+ - - - 1 dpm = + -
« os nin cpin cpm cpm 67 2,22+ 6 pCi
1} us min cpimn opm cpm 95 2.22E+ 6 - »cl

Technician Performing 3 Hour Count:

M)A

Date: ZL\ i .’\

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction 5:

" 3 Hr. Decayed Activity

14

p;"\

uCi X FR

nCi X FR

Technician Performing Calculation:

Yolume
!“) [

Sk

ml

ml’

N A

3 Hr. Decayed Activity

Nl

A
=

uCi/ml «o

pCifml Py

Date: N —

INSTRUCTION 9: Determine the hall-life of the radionuclide(s) using the following formula:

T2 (min)

t

tve

V2

a:

Py =

=

11_1

-.693 (1)

Final Activily

Initial Activity

clapscd time betwzen counts in minutces

w2 [N

Technician Performing Calculation:

VA

|t
Date: O A

INSTRUCTION 10: If cither the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the

sample.



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

" Time Gross Count Gross Bkgrnd Net CF EFE. dpm Activity
_Jounted | Counts Period CR CR CR cpm nCi
+ - - = * dpm + * =
a as win cpm cpm cpm .67 222E+ 6 nCi
y cs min cpm cpin cpm .95 222E+ 6 rCi
Technician Performing 20 Hour Count: ,\///A' Dute: N f“)'

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

alpha:
ALLa - A’“a _ A-xa (C-O.OOSS(AT))
| - oovessan
where: At = long-lived activity which emits alpha
A" 20 hour decayed activity due to alpha
A" 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transicnt equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
~ AT = elapsed time between the 3 hour decay period midpoint and the 20

hour decay period midpoint in hours

]

a A nCi AutCi - A pCi (0995t

l - e-O.DOSS (his)

llCi _ llCi (C-O.l)OSS (-—_._hry)
| _ c-u.DOSS(_hts)

= V‘-’!’ 8 nCi

Technician Performing Calculation: W /f ] Date:_ N | .

ATGTE 030 Page 4



INSTRUCTION 13: Using the value of alpha long-
long-lived activity:

lived activity from Instruction 12, calculate the beta

- o i BALCE = (aAynCi) (0.67)
where 0.67 is:

Nuclide TV: Ci Emission Yield |  Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta -100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity 1+ 917+ 917= 2.83 1.89 = 0.67
_ tal long-lived beta activity = 945 + 945 = 1.89 .83
Technician Performing Calculation: ﬂ\/ /A Date: ‘.\\"4\ -

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in

Instructions 12 and 13:

ALnCi = N A nCi/ml [A,%

volume

A uCi = iy nCi/ml (A"

volume

If: [ApT > 1E-13 uCi/ml

(A" > 2E-10 uCi/ml

Then: Report this to the HP Supervisor Immediately

Post the area as Airborne Radioactivity Area

Calculate and record DAC Hours for the affected individuals
Send the sample out for an isotopic analysis

o o o ©O

—<chnician Performing Calculation:

g ,
HP Supervisor Rcview:ﬁ'{i 7L~7:r//} /J}"’;V /“\/7&

A

Date:__ "/ A

Date: _L//ﬁ/// 7‘)/

ATGF 030 Pape 5



AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

— INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: Fr mMeClellnaw

A/S ID Number:_00 1192 RWP Numberfm —103 ATGS Number: fMA- 113

Date Start:_|) l 20|98 Date Stop:_ | l'Lo [ g

Time Start:___J4! 30 " Time Stop:_ISS & Total Time:_| 0O ___ minutes

Sample Location:____ O & o p cf  Het CelC

Sample Type: & Breathing Zone O Gencral Arca O Other:
O High Volume S-Low Volume D Lapel/Personal
Vo
Comments: P
Technician Performing Sample: E T eArRS Date: ([ lZQ li:

INSTRUCTION 2: Complete the following information concerning sampling cquipment and counting
- equipment:

Type Sampler:bow Vo Lu me A Samplen Type Counter: L-w~-2929
Sampler ILD.:___ OO [{ 92 Counter 1.D.: #47043
— e
Cal. Date: (1749 Probe LD 098327
Cal. Due Date:__\— {1-96 . Cal. Date: \\\ 14 \ 95
Flow Rate Start: 90 C cfm Cal. Duc Date: 5-{<4-7¢
g Ipm
Flow Rate Stop: 80 0O cfm Count Time:___(©O ___pye) minute
Q lpm
Alpha Eff: 3417
' Average Flow Rate: s dcfm Beta/Gamma Eff:___- 198
8 lpm

Alpha Background:__. S __cpwl

-_ ' Beta/Gamma Background:_S ¢ cend

. N I
Technician Performing Count: (& | 2o PCaS Date: I( lU s




"

e

INSTRUCTION 3: Calculate the alpha and beta-ganuna MDA values:
271 + 329V Ryt sy (1+ tg, 4/ 1ty

MDA uCi = )
ml 222E6 * E « V » ts. g
where: \% = Sample Volume in ml
E = Counter Efficiency
Rp = Background Count Rate (cpm)
tsep = Sample Counting Time (min)
ty = Background Counting Time (min)
-3 -1 2
Alpha MDA = 2 £ Beta-Gamma MDA = _ 2.9 £
Technician Performing Calculation: € (haneas Date:/| ‘ 21 )¢

INSTRUCTION 4: Upon completion of the end of sam

sample within 15 minutes:

pling period, perform the initial count of the

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Pcriod CR CR CR cpm rCi
+ - - + dpm + + -
0800 | (6 | 5 ™| 5 om T NG e 5y 6| gy | 2z:Ees 2?5‘6 uCi
o8 |San @ | jo min | Sy am |52 @m | o om 2 $1.199 222646 | ui
Technician Performing Initial Count: K 1o ancas Date: (| /Z /?S”

INSTRUCTION 5: Calculate the Total Sample Volume:

Total Sample Run Time

| oo minutes X

Technician Performin g Calculation:

Sample Average Flow Rate

€S 1pm X 1.0E+3

tR __EAAJG/&—S

cfm X 2.83E+ 4 =

Total Volume

ES£e ml

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume Iritial Activity
- G -
«29¢ " uCi X FR + BL e mi = 247"
=< 1
BySoe  uCi X FR s BSsee ml = cpet’

FR = Filter Ratio (4" Filters = 3.0) (2"Filters = 1.0)

Technician Performing Calculation:

K ‘_T—X /‘\'r—'g S
J

Date:(i(ZI (45’
uCi/ml «o
pCi/ml By

Date: }4‘ qu—




INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the
kunown radionuclide(s) of concern, then a recount of thc/ sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrud Net CF EFF, dpm Activity
Counted Counts Period CR CR CR cpm pCi
+ - - - dpm = ¢ -
o ds ntin cpin cpm cpin 67 2.22E+ 6 uCi
Py s min cpn cpm cpm 95 2.22E+6 uCl
. . /{/ )4 K Y A
Technician Performing 3 Hour Count: Date: L

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume

data in Instruction 5:

" 3 Hr. Decayed Activity

12

N I

B.Y v+ ~

L —

uCi X FR

nCi X FR

Technician Performing Calculation:

Yolume

N

NE

ml

mi

oA

"\5

I

NI

N

Date:

3 Hr. Decayed Activity
uCi/ml «

nCi/ml Py

!i\“ k 'x

INSTRUCTION 9: Determine the hall-life of the radionuclide(s) using the following formula;

TY2 (min)

‘ =
t2 00 =

12 Py =

In

-.693 (1)

Final Activily

Initial Activity

clapscd time between counts in minutes

WSIA

W N

Technician Performing Calculation:

WA

Date:_po b\

INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the

sampie.




INSTRUCTION 11: Decay sample for 20 hours and then recoun

t the sample:

Time Gross Count Gross Bkgrud Net CF EFL. dpm Activity
. <ountcd Counts Period CR CR CR cpm nCi
+ - - = dpm ¢ % =
a as win cpm cpm cpm .67 2.22E+ 6 nCi
01 ds min cpm pn cpm 95 2.22E+ 6 nCi

an

Date: l\\\\ J}*‘

 Technician Performing 20 Hour Count:

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

alpha:
Ap® T AL ALS (o O0IHAT) Y
[ - o0vess(an
where: ALt = long-lived activity which emits alpha
A" 20 hour decayed activity due to alpha
A" 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transicnt cquilibrium with
the Pb-212 and Po-212 i¢ in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
—~ AT =

elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

o« A nCi A,nCi - AuCi (e85 e

l _ 0-0.0055 ()

nCi - nCi (c-o.ocss - hrs)
| - c~0.0655(__lus)

= o)A nCi

U/‘A— Date: ."\\,': 2

g

Technician Performing Calculation:

ATGF 030 Page 4



'INSTRUCTION 13: Using the value of alph

long-lived activity:

a long-lived activity from Instruction 12, calculate the beta

» -
- !‘\J ' BA uCi = (A nCi) (0.67)
where 0.67 is:

Nuclide T2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 15.75 yr. 9446 Beta ©100% 0.05 Mev
Ac-228 6.13 hr. .9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. .9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Tntal long-lived alpha activity = 1+ 917+ 917 = 2.83 1.89 = 0.67
.al long-lived beta activity = 945 + 945 = 1.89 .83

"

Technician Performing Calculation:

/z/ / [ Date:_! -

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

i
ALuGCi = _ =™ ciml (A,
volume
N ‘-‘\:“\
A MG = = nCi/ml [A,"
volume
If: (ALl > 1E-13 uCi/ml

(A% > 2E-10 pCi/ml

Then: Report this to the HP Supervisor Immediately
Post the area as Airborne Radioactivity Area
Calculate and record DAC Hours for the affected individuals

Send the sample out for an isotopic analysis

/\//: Date: .\

Date:l/zo?\//é 9

ATGF 030 Page s
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—chnician Performing Ca]culatnon

HP Supervisor Review: K/%ﬁ C7L % 7,/; L%I




AIR SAMPLE DATA AND ANALYSIS

FORM ATGF-030

P
INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: lfT Me CCa(( ANV

A/S ID Number: 00 (192 RWP NumberfM-= 10|
Date Start:_! | L2 ’QY Date Stop:_L [ hl lqg’

Time Start:__ (O 9150 " Time Stop:_ 10! 30

Sample Location: Sewel  fHol#

ATGS Number:FMA ~[ |4

Total'Time: q o minutes

Sample Type: O Breathing Zone & Gencral Area O Other:
O High Volume -8 Low Volume O Lapel/Personal
\
Comments: B

Technician Performing Sample: e. (re 4MCAS

Datc:”)Z}J?.<

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting

equipment:
Type Sampler: Low Uolume AR Samplen
Sampler 1LD..___&@ [ 12

Cal. Date: [-(7-9S

Cal. Due Date: | = (1-9 b

Flow Rate Start: 15 O cfm
@ lpm

Flow Rate Stop: 15 Q cfm
8 Ipm

Average Flow Rate: s O cfm

‘ o lpm

Type Counter: (-2929
Counter I.D.:pb 290473

Probe 1.D.: al OC? & 3271
Cal. pate: U 14] 95

Cal. Duc Datc:{l |4 l} ﬂé

Count Time: |o M minute
Alpha Effi__» 34 [

Beta/Gamma Eff:___. \qg

~

Alpha Background:__- 2 ConTs

Beta/Gamma Background: S 2 cpw

Date: jl_[_z_liis:

Technician Performing Count: K Q’\M‘ZM/



INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:
271 + 329V Ryt sopy (1 + tg, y/ty

MDA 1Ci =
ml 22066 + E * V o 15, , g
where: Vv = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tsop = Sample Counting Time (min)
ty - Background Counting Time (min)
/ -3 | -1
Alpha MDA = _4. 4 E Beta-Gamma MDA = __ %+ 3 £
. |
Technician Performing Calculation: ;Z, QMQ)&L— Date: /[ 2] }9 <

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Tite Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Pcriod CR CR CR cpm pCi
+ - - - + dpm + + -

« Ia.3§ ég( as e min (98 cpm L om é 7 o Do .67 X 7 2.22E+6 I.%f-q“m
Prio:3s|i@sqes | o wmin | | ggrm ZRm |jg3@m | 14p 95| |GR 222E+6 |32 KCI

e

Technician Performing Initial Count: q? |\ 2 aMEAS Date:_|| ( 2| lgs”

INSTRUCTION 5: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
4o minutes X =™ cfm X 2.83E+ 4 = Re® mi
725 lpm X 1.0E+3
Technician Performing Calculation: [Z \T;ZAN@AS Date:_|| /’Z! {QY

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity . Volume Initial Activity

aL’Sf’"’uCiXFR + 2£° ml 43 € "; uCi/ml «
PY3.2£ ¥ uCi X FR +  2E% m LLE " Lciymi By

FR = Filter Ratio (4'; Filters = 3.0) (2" Filters = 1.0)

~Technician Performing Calculation:___| [ AL A4S Date:_(] |21 Jes—

AT NN N~



INSTRUCTION 7: If cither the Alpha/Beta-Gamma activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern, then a recount of thg} sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
* - - - 1 dpm + ¢ -
« ds min cpm cpm cpin .67 2.22E+ 6 pCi
By as min cpin cpm cpm 95 2.22E+ 6 pCl |
Technician Performing 3 Hour Count: N /'A Date: N\ a

INSTRUCTION 8: Determine the airborne concentrution following 3 Hr. decay and utilizing volume
data in Instruction 5:

" 3 Hr. Decayed Activity

A aaad

a r

LA

5

By

Technician Performming Calculation:

uCi X FR

o pCi X FR

+

Yolume

3 Hr. Decayed Activity

Date:

uCi/ml o

pCi/mi By

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

TV2 (min)

t =
t2a =

12 Py =

=

ln

- .693 (1)

Final Activity

Initial Activity

clapsed time between counts in minutes

o 13

o]

Technician Performing Calculation:

VA

INSTRUCTION 10: If cither the Alpha/Beta-Ganuma activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the

sample.




INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

o Time Gross Count Gross Bkgrnd Net CF EF[L. dpm Activity
. Sounted Counts Period CR CR CR cpm nCi
+ - - = dpm+ =
a as min cpm cpm cpm .07 2.22E+6 pCi
iy cs min cpm cpm cpm 95 2.22E+ 6 uCi

o \,‘ |
Technician Performing 20 Hour Count: N ) A Date: ') A

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to
alpha:

- -0.0655(AT
ALL“ _A_;o“ = A1¢ (c { L)

1 - c‘-().0(»55 (aT)
where: ALt = long-lived activity which emits alpha
A" 20 hour decayed activity due to alpha
A = 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transicnt cquilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
~— AT = elapsed time between the 3 hour decay period midpoint and the 20

hour decay period midpoint in hours

o A nCi A,nCi - ApCi (e85 )

1 . c-OAOOSS {hits)

= WCi - pCi (V65 t—hm

1 - c-U.O()SS( hs)

= E\ " nCi

N A

. . . . JER R
Technician Performing Calculation: Date: ~o ¥

ATGE 030 Page 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

_ P! BA,uCi = (oApCi) (0.67) s
where 0.67 is:

Nuclide TV2 Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. ' 9446 Beta 2100% 0.05 Mev
Ac-228 6.13 hr. .9446 Beta 100% 2.11 Mev |
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alp.ha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917 = 2.83 1.89 = 0.67
tal long-lived beta activity = 945 + 945 = 1.89 .83
Technician Performing Calculation: /\/ /A Date: ' ‘-

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

N
[

~ nCifml (A%

A nCi
volume

LY
~d

_A.LLPU_C_'.. tCifml [Au,n.l

volume

If: Ay > 1E-13 pCi/ml

v

(A" 2E-10 pCi/ml

Then: Report this to the HP Supervisor Immediately

Post the area as Airborne Radioactivity Area

Calculate and record DAC Hours for the affected individuals
Send the sample out for an isotopic analysis

o 0o o ©°

__chnician Performing Calculation: '\//14» Date: '< - |
-
G
HP Supervisor Review: /){/v 7,/4: &4’/@‘1# Date:_| 1//9‘] / 7 f

ATGFE 030 Page 5




INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

i ~
B s BALNCi = (& AypCi) (0.67)
where 0.67 is:

Nuclide TV: Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 190% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta »100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alplha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917 = 2.83 1.89 = 0.67
“otal long-lived beta activity = 945 + 945 = 1.89 .83
?cchnician Performing Calculation: /\/ /A’ Date:_ N A

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:
Jie .
A uCi = ' nCi/ml (A"
volume

. L
A fuCi = S nCifml [A P
volume

If: ALY

v

1E-13 pCi/ml

A

(ALY 2E-10 puCi/ml

Then: Report this to the HP Supervisor Immediately

Post the area as Airborne Radioactivity Area

Calculate and record DAC Hours for the affected individuals
Send the sample out for an isotopic analysis

o o O ©

0N
chnician Performing Calculation: N l Date: 10

kHP Supervisor Review: m’\% \'% (’74%{2//\,‘# : Date:///fl)/i 5

ATGF 030 Page 5



AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

INSTRUCTION 1: Complete the following information concerning the sample:
Project/Location: F+. meClellen y, AL ' _
- ” -

A/S ID Number: 7 M& /!5 RWP Number£ /VZ '[2/,2 ATGS Number:@é ZZ5
Date Start: l//ﬁ-//‘/’f Date Stop: ”/l’/?r

7 4 7 7 . . »
Time Start:ﬁ/ é / (")/ " Time Stop: / 7/,2 0 Total Time:_{ ; minutes
Sample Location: [2 R AD // 2 7 b RK

Sample Type: ﬁBreathing Zone O Gencral Area 0O Other:
O High Volume ﬁLow Volumne O Lapel/Personal
Comments: ke
) .
- i i
Technician Performing Sample: / 7/ f’ 7/4’\, NN (2 Date: 1 /21/9"

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting

equipment:
Type Sampler: ("—AS‘T' [l' t/f l- Type Counter: Z’Q ('/4 {/
Sampler 1.D.: // //Aj" Counter I.D.: :#L/ﬁl/// _:%

Cal. Date: /"/JZ _ ?75” Probe I.D.:‘ﬁ;/‘ 9)/47:7’:1;
Cal. Due Date: /"/;Z "7(‘ . Cal. Date: | /Z [4}-/ 98
Flow Rate Start: ? 6’ O cfm Cal. Duc Date: 5/-// 4/ [/ /’

}(Ipm
Flow Rate Stop: ;;' ;{cfm Count Time: / 4
Ipm
apha Bt 1 5

i
‘ Average Flow Rate: ;76, 0O cfm Beta/Gamma Eff: ;/ / L//

jlilpm

minutes

Alpha Background: /5 ! ;L

Beta/Gamma Background: C‘)Q/

? "] /z A
Technician Performing Count:_/ N\~ /f ;S/Q/LQ Date: {/ /ZJQZZZS




INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:

271 + 329 VRyt 5,5 (1 + tg, 5/ tp)

MDA uCi =
ml 2.22E6 * E ¢ V ts. o
where: A% = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tsep = Sample Counting Time (min)
ty = Background Counting Time (min)
Alpha MDA = / .) /- Beta-Gamma MDA = // ?5

¢ N CT -
Technician Performing Calculation: f 7,/’]/‘/"“?,/'4'\/7[/ Date:_/ {é/’ ;;/ / 5

INSTRUCTION 4: Upon completion of the end sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Pcriod CR CR CR cpm uCi

+ -

- - + dpm -+ + M/-‘
ap(jﬁ/ g as | /0 min él f-f Ppm /’;‘, opm C”/( an | A, 5 67 ,5’4/ 222E+6 //%;&_i/_
SN2 L e (b om (5T om | 5 am | 10 | J77 | s brcrsd

" Technician Performing Initial Count:

Date:
INSTRUCTION 5: Calculate the Total Sample Volume:
Total Sample Run Time Sample Average Flow Rate Total Volume
C? C)’ . \b\ ” ()
minutes X ﬁ cfm X 2.83E+ 4 = /] ml

mX 1.0E+3

Technician Performing Calculation: F ( ﬁit’ﬂ/ /‘-‘:7— Date:_/, // / 18/2/7 ‘S

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Actjvity _ Volume éj,‘,
o« [, 2Z %Ci X FR . 4 VE i
3CLucix R - 4, 9Z bmi

FR = Filter Ratio (4’; Filters = 3.0) (2" Filters = 1.0)

S
) . i1 /4 o
~rechnician Performing Calculation: ‘/</ 1/2_4/"; C)&C«-f‘ Date: / / o*-‘);/ 7 g_

d

Initial Actmt

A5 72 73 uCi/ml
Zi) Z /2 ucimi py

ATAT NN .. o~



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Pcriod CR CR CR cpm rCi
+ - - - apm + -
« das min cpm cpm cpin .67 2.22E+ 6 pCi
py ds min cpin cpm cpm 95 2.22E+ 6 ﬁCi
. H \ \\ I Al
Technician Performing 3 Hour Count: N A Date:_>~

INSTRUCTION 8: Determine the airborne concentry

data in Instruction 5:

" 3 Hr. Decayed Activity

a I

By o

uCi X FR

nCi X FR

+

TTechnician Performing Calculation:

INSTRUCTION 9: Determine the

TVz2 (min)

1 =

tv2

tv2 By

In

clapsed time between counts in minutes

-.693 (1)

ition following 3 Hr. decay and utilizing volume

uCi/ml a

Final Activity

Initial Activity

NP

A
) |

Technician Performing Caleulation:

INSTRUCTION 10: If cither the Alpha/Beta-Gamma activi

known radionuclide(s) of concern follc
decay count of the sample is required to rei

——-

sample.

W/

uCi/ml By

A

Yolume 3 Hr. Decayed Activity
= A m] 2 A
~J N ml ot N
¥
/\/ y /4’ Date:

Date:

half-life of the radionuclide(s) using the following formula;

) A

ty exceeds 10 % of the DAC value of the
wing the 3 hour decay, then a 20 hour

nove the Thoron component of the




INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

I Time Gross Count Gross Bkgrod Net CF EFF. (lpn') Activity
Counted | Counts Period CR CR CR cpm uCi
- + = - = * dpm + + =
a os min o cpin Cpim .67 2.22E+ 6 nCi
Py ds min cpm pm cpm .95 2.22E+6 uCi
. : YL
Technician Performing 20 Hour Count: W A Date: ‘

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

alpha:
ALY T AT - AT (e0%SSEn
L [ - @Ouess(aT)
where: AL = long-lived activity which emits alpha
AL 20 hour decayed activity due to alpha
A = 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transient equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
- AT =

elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

CALRCE = AuCi - ApCH (%85 G
1 _ e-O.UbSS (his)
= ]lCi _ llCi (0-0.0655 (- hry)
] _ e-U.OOSS(__llrs)
= nCi
4
Technician Performing Calculation: N/ A/ Date: }\\, \ Bﬁ

ATGF 030 Puaoee 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

A BAnCi = (aA,uCi) (0.67)

—

where 0.67 is:

Nuclide TVe Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. ' .9446 Beta -100% 0.05 Mev -
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917 = 2.83 189 = 0.67
‘al long-lived beta activity = 945 + .94‘15 = 1.89 2.83
};chxlician Performing Calculation: f \;T// :%' Date: N\ A

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

AguGi = _ 2B cim aL
volume
AuCi = 2B ciml (AL
volume

1f: [Au9 > 1E-13 uCiml

(A" > 2E-10 uCi/ml

Then: o Report this to the HP Supervisor Immediately
° Post the area as Airborne Radioactivity Area
° Calculate and record DAC Hours for the affected individuals
o Send the sample out for an isotopic analysis
1 f [
—-ninician Performing Calculation: N ji Date:__h\

/ o Lo—
HP Supervisor Review: —rfr ’741 ;«/’ig N Date:_| I/ /,i.ﬁ\bb

ATGF 030 Page 5



-

AIR SAMPLE DATA AND ANALYSIS ATGF-030 11/95

INSTRUCTION 1: Complete the following information concerning the sample:
Project/Location: FT McCleld AU

A/S ID Number: 02 1192 RWP Number:FM- [0 3 ATGS Number: FM A=](6
Date Start: 1] [ 22 \QS' Date Stop: l[l 22145
Time Start:___ 0 6:4S Time Stop:_1 2 | S Total Time: 33 O minutes

Sample Location: B[o!@( 32192 BL,IJ Vao LT

Sample Type: O Breathing Zone B General Area a Other:
O High Volume &1 .ow Volume O Lapel/Personal
Comments: N {A
Technician Performing Sample: /2 . leqrcas Date: /| l 22 )fS
INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:
Type Sampler: o Jolome AR Shmpler Type Counter: {~29 29
Sampler I.D.:ﬁ- oo (192 Counter I.D.: ** 9904
Cal. Date:____ /= 17— 95 Probe LD 96 92 >
Cal. Due Date:__/ = 1 7- 96 Cal. Date: ] ll (4 I 5
Flow Rate Start: do O cfm Cal. Due Date;: >-)4-95"
K Ipm
Flow Rate Stop: é ) O cfm Count Time:__ [0 min minutes
= lpm
Alpha Eff O, 359
Average Flow Rate: s O cfm Beta/Gamma Eff: 0. 2 (]
X lpm
Alpha Background: O, 7 M
Beta/Gamma Background: §Y eem
Technician Performing Count: Z J/L—“‘*\ —~— Date: ] l r=las

ATGF 030 Page 1



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
™
320 minutes X o\ ofm X 2.83E+4 = 25 ml
- 7S 1pm X 1.0E+3
Technician Performing Calculation: [ Teap&as Date: || |2 / @S

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
‘ 271 + 329V Ryt sp (1 + tss 5/ ts)

MDA uCi =
ml 222E6 ¢« E « V ¢ t; .
where: \% = Sample Volume in ml
E = Counter Efficiency
Rj = Background Count Rate (cpm)
ts,p = Sample Counting Time (min)
tg = Background Counting Time (min)
-132 -3
Alpha MDA = _2.( £ Beta-Gamma MDA = __ 4.3 £
Technician Performing Calculation: ,2 (MMGAS Date:_||722.1945

INSTRUCTION 5: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi

= = - = ‘q 0 = dpm -+ - =

a \2:23 qq_‘o cts 10 min q g opm ) '7 cpm qq cpm | .6/7/ 0. }5(7 222E+6 "75_ kf“Ci

BYH_:ZO 1@ 1g cts 1o min ] 82 cpm 5(.‘ cpm |4 2% om || 3 S’ .95 0,2“{ 222E+6 Z%E-%Ci

Technician Performing Initial Count: /& 1 2 AL AD Date: || \ZZ]‘??

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume Initial Activity

s B : T Q g~l% ,
aldE uCi X FR + 2S5F ml = ¢.% F pnCi/ml «
mee—uniXFR - 25E T m = [ " nCi/ml By

— FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)

Technician Perforining Calculation: ‘,(L {rAME A Date: {| l'Z.L/?S"

ATGF 030 Page 2



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after

a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm nCi
+ = - = + | dpm+ + =
@ cts min cpm cpm cpm 67 2.22E+6 uCi
BY cts min cpm cpm cpm 95 222E+6 uCi
Technician Performing 3 Hour Count: /\/ / 'OY Date: T\} \ F’

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction S:

3 Hr. Decayed Activity Volume 3 Hr. Decayed Activity

o °IN  LGiXFR - 2N = 1N 4 Cifml o
\ [ A ) &

gy =™  LGIXFR + P! ml = ~ _uCi/ml By

Technician Performing Calculation: £/ / A Date: [ | |-

L4

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

TV2 (min) = - .693 (t)
In Final Activity
Initial Activity

t = elapsed time between counts in minutes
tza = ,\ifb\
t'2 By = \\3"\
]
Technician Performing Calculation: V / - Date: {\J ] A

INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value cf the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the
sample.

ATGF 030 Page 3



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpm pCi
+ = - = - dpm+ = =
a cts min cpm cpm cpm 67 2.22E+6 uCi
By cts min cpm cpm cpm .95 2.22E+6 uCi
Technician Performing 20 Hour Count: N j 4 Date: A =

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

Au‘a

alpha:

=A’)nﬂ _ Ala (e-0.0GSS(AT))

where:

Technician Performing Calculation:

1 - e

0.0655 (AT)

long-lived activity which emits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha
Pb-212 decay constant; since Bi-212 is in transient equilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212’s decay constant.
elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

a A uCi

&MLC] _ AqLLCl (e—0.0655 (hrs))

1 - 00655 (hry)

LLC] _ I.LC] (6-040655 (-___hrs)

1 . e0065(_hr)

i

e

Gi

Date: ) [

ATGF 030 Page 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

\

S BAuCi = (& AuuCi) (0.67)
" where 0.67 is:
Nuclide T Ci Emission Yield Energy
Th-232 1.4E+10 yr. L. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. .9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta | 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev
Total long-lived alpha activity = 1+ 917 + 917 = 2.83 189 = 0.67
Total long-lived beta activity = 945 + 945 = 1.89 2.83
~ Technician Performing Calculation: N I/ A Date: \'J\ -

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

olh Gl (AL

AuG =
volume
. o . 5
A G = uCi/ml [A;7]
volume
If: [A’] > 1E-13 pCi/ml

[AL®’] > 2E-10 pCi/ml
Then: Report this to the HP Supervisor Immediately
Post the area as Airborne Radioactivity Area
Calculate and record DAC Hours for the affected individuals
Send the sample out for an isotopic analysis

o O O O

]
Technician Performing C@a}ion: Date: | ' \[>

K (A
" Hp Supervisor Review: /7&/}’/‘5\/%% %}4//’4% Date: ﬂﬂ_»& 54_(:7

3
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AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:
Project/Location: F17 M, Cle LLAN

A/S ID Number: O (] 92 RWP Number; F#1- [0 3 ATGS Number: Fm A~ /| 7
Date Start: || lLL/‘7§ Date Stop:_| 1 22 ]Q S~
Time Start:__[2.. 20 Time Stop: [7 20 ~ " Total Time:_| 2 O minutes -

Sample Location: D./('.T Cu‘t'(‘(/vy oul Sipe &F  |/au T

Sample Type: O Breathing Zone X General Area O Other:
O digh Volume =L ow Volume O Lapel/Personal
YN
Comments: ")‘
Technician Performing Sample: YZ Ll eANEAS Date: W WD\

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler: L ow /ol onwe (Eio S4mplen. Type Counter: L= 92T / A3-10~/

Sampler 1.D.: o192 Counter I.D.:Jr 9904S
| | — | H
Cal. Date: ) = 1?2-98 Probe ID:__ 98 32 S
Cal. Due Date:_] ~ [2~7 & Cal Date.__ I [ (4 Jq5
Flow Rate Start: e O O cfm Cal. Due Date: S - /Y ~S¢,
& lpm
Flow Rate Stop: 70 O cfm Count Time:__/ O minutes
Hlpm
Alpha Eff._ 391
Average Flow Rate: CSO 0 cfm Beta/Gamma Eff:_, {99
& Ipm
Alpha Background: 2 ¢ p

Beta/Gamma Background:_ S 2 g

———
- Technician Performing Count: & le A g Date: [/ }21 /¢ 5
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INST"RUCTION 3: Calculate the alpha and beta-gamma MDA values:
271 + 329V Ryt sy (1 + tg, /1ty

MDA 1Ci =
ml 22266 + E * V « 1, , g
where: v = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tsep = Sample Counting Time (min)
ty = Background Counting Time (min)
: -3 ~12
Alpha MDA = 1.2 F Beta-Gamma MDA = _ 2. & £
Technician Performing Calculation: [\ %’—‘?’ﬁ/ Date: l\l 2 l/dr <

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Pcriod CR CR CR cpm nCi
+ - - ©1 - + dpm + + -

® M3 Qé,& as | o min 8 T om 2 cpm m |20 .67 ?q’ , 22E+6 ‘_7E‘Txci

it [ByT | o ™0 [jes | gp @ |33 @m | /q095| (g9 | 22es o,

Technician Performing Initial Count: QQAA’?JO/ Date: \\\ft?-\<)ig
INSTRUCTION 5: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volu(Te
|20 minutes X it cfm X 2.83E+ 4 = 2(2 £ ml
82  1pm X 1.0E+3
Technician Performing Calculation: Q_ j/'.cﬂ,,,-\ Date: ! ‘ ZZ/CIS’
3=
INSTRUCTION 6: Determine the Initial Airborne Concentration:
Initial Activity , Volumcé Initial Activity
- . 11
allE ‘*pCiXFR + 14 ¢ ml = . 1F£ ! uCi/ml o

BY22£ WCIXFR  + 9.6 Efpm = 3.3 F "' uciml By

FR = Filter Ratio (4". Filters = 3.0) (2" Filters = 1.0)

" Technician Performing Calculation: ’Z 2"4—-—6/7 — Date: )” 22,[@?

ATAT AN N~



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

- Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpm pCi
-+ = = + dpm + -+ =
a cts min cpm cpm cpm 67 2.22E+6 rCi
BY cts min cpm cpm cpm .95 2.22E+6 uCi
/ AR
Technician Performing 3 Hour Count: /\/ H Date: T\J\

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume

data in Instruction 5:

3 Hr. Decayed Activity Volume 3 Hr. Decayed Activity

a__ /N uCiXFR + ot m = rld uCi/ml a
L uCi X FR - A o~ uCi/ml By
Technician Performing Calculation: M / A' Date: \Q\D

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

T' (min)

t =
tVea =

tV2 By =

Technician Performing Calculation:

= - .693 (1)
In Final Activity
Initial Activity

elapsed time between counts in minutes

MIA

SyIS

M A

Date: N\ P

INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the

known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the
sample.

ATGF 030 Page 3



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpm pCi
+ = - = + dpm~+ + =
a cts min cpm cpm cpm 67 222E+6 uCi
By cts min cpm cpm cpm 93 222E+6 uCi

Technician Performing 20 Hour Count:

N A

Date: 1\.\\ D‘

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

a
ALL

alpha:

= A’)na _ A}a (e-0.0GSS(AT))

where:

Technician Performing Calculation:

1 - e

20.0655 (AT)

o

i

long-lived activity which emits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha
Pb-212 decay constant; since Bi-212 is in transient equilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212’s decay constant.
elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

a A uCi

AqaCi - AuGi (2%t

1 - 00655 (hrs)

LLC] N [LCI (6‘0.0655(-__hrs)

A

1 - e-0.0655(_hrs)
P! uCi

Date: p ) A
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
" long-lived activity:

O8N BAUG = (@AyuuCi) (067)

~——

where 0.67 is:

Nuclide TVz G Emission Yield Energy
Th-232 1.4E+10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. D446 Beta 100% - 0.05 Mev
Ac-228 6.13 hr. 9446 Beta ‘ 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917 + 917 = 2.83 189 = 0.67
Total long-lived beta activity = 945 + 945 = 1.89 .83
™ Technician Performing Calculation: N / A Date:_§_\ X

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

ApuGi = _ NIN  Ciml [AL]
volume
. N
AfuCi = _ ™ pCiiml [ALf]
volume
If [A;°] > 1E-13 uCi/ml

[Af] > 2E-10 uCi/ml

Then: ° Report this to the HP Supervisor Immediately
o Post the area as Airborne Radioactivity Area
o Calculate and record DAC Hours for the affected individuals
° Send the sample out for an isotopic analysis
Technician Performing Calculator: /V / 7 Date:_r—> \ &

- HP Supervisor Review:/ﬁg/ @\ﬁ \f% [7//)/‘/\/’(7,//‘/‘% Date: ﬁ/ﬁ//;(; 7/ / 7(
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AIR SAMPLE DATA AND ANALYSIS FORM ATGF-030

.
INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: FT. e CLe( LAV

A/SID Number: Q0 [(G2  RWP Number:EM- 102 ATGS Number:EMA - 119
Date Start: ] l 27 ( < Date Slop:‘(!’ZJ l9s” |
Time Start:_ 0 &30 " Time Stop:.Q940 Total Time:_[O___ minutes

Sample Locntion:B(.‘,Qé 2192 _Inspe thel Cell

Sample Type: & Breathing Zone O Gencral Area 0 Other:
O High Volume ®Low Yolume O Lapel/Personal
Comments: =1
Technician Performing Sample: %umpml es Date: |/ ‘ 27 195

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting

equipment:

Type Sampler:Low Uolome Ala SAnples Type Counter:¢~2929 /‘-/3'/0"/

Sampler 1.D.:___ 00 || 72 Counter 1.D.: # g904/

Cal. Dater__ [—17-9% Probe I.D.:‘#046@f 25

Cal. Due Date:_/ =17~ 96 ~ Cal. Date: |H l‘-\JQ'B/

Flow Rate Start:____( 9 O cfm Cal. Duc Date: S = 1~ 16
&1pm

Flow Rate Stop: 75 0 cfm Count Time: |0 minute
Kipm —

Alpha Eff.__. 35&

‘ Average Flow Rate: 7 S a cfim Beta/Gamma Effi___. 221

&ipm

8}

Alpha Background:___ Y 5

Beta/Gamma Background: 51

lnfas
Technician Performing Count: K [2ANEAS Date: 2]




Calculate the alpha and beta-gamma MDA values:

271 + 329V Ryt sp (1 + tg, 5/t

220E6 + E » V « t,,

Sample Volume in ml
Counter Efficiency

Background Count Rate (cpm)
Sample Counting Time (min)

Background Counting Time

INSTRUCTION 3:
MDA Ci =
m]
where: v =
E =
R, =
tsep =
tu -
Alpha MDA = _ 2, (L £ -3

Technician Performing Calculation:

(min)

Beta-Gamma MDA =

417 £~

] &

Date:/| /l?)‘7§—

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF, dpm Activity
Counted Counts Pcriod CR CR CR cpm pCi

% - - - + dpm + + -

10?: (/S‘ 9\\ 29 cts IO min 2’ 3cpm ) 3 cpm 2,3. cpm 3 ! 8 67 ‘35-%’ 2.22E+6 g_/'o E’;:Ei

: WD?" (_Ig 38 }, as [o min g 83cpm g7 | 29, P 3q 395 22 I 222E+6 |70 E-%l

e

Technician Performing Initial Count:

L. ageas

Date: ({2/715(7—

INSTRUCTION 5: Calculate the Total Sample Volume:

Total Sample Run Time

70

Technician Performing Calculation:

minutes

Sample Average Flow Rate

Total Volume

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity
a4nE ‘qui X FR
pyiog“’ uCi X FR

+

+

FR = Filter Ratio (4'; Filters = 3.0) (2" Filters = 1.0)

~Technician Performing Calculation:

™ cfm X 2.83E+ 4 - S3FCm
7S lpm X 1.0E+ 3 A

R ,—léA/J@A—S Date:_' | -
Volume Initial Activity
3364 ml =  1.bF “f; uCi/ml o
S35 m - 13F uCi/ml By

—— Pl

(2, | _ANVEAS Date:jU/Q\?//y»S

AT AN L~



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrud Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
+ - - - 1 dpm = + -
® s min opm cpm cpin 67 2.22E+ 6 rCi
py das min cpin cpm cpm .95 2.22E+ 6 uCl
Technician Performing 3 Hour Count: f\} I p’ Date: .\ A

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume

" 3 Hr. Decayed Activity

14

plb\

py o

uCi X FR

uCi X FR

data in Instruction S:

o
Technician Performing Calculation:

Yolume

3 Hr. Decayed Activity

f\-""\

TN

Date: [\

uCi/ml o

pnCi/ml Py

\ i

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

TV2 (min)

‘ m
tz2 a0 =

tv2 Py =

h_l

clapscd time between counts in minutes

-.693 (1)

Final Activily

Initial Activity

L

A
PN

SH

Technician Performing Calculation:

i las

Date:_ N if\*

INSTRUCTION 10: If cither the Alpha/Beta-Gamuna activity exceeds 10 % of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the

sample.




INSTRUCTION 11

: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrad Nct EFE. dpm Activity
.ounted Counts Period CR CR CR cpm nCi
| * - - - dpm + " -
a as win cpm cpin cpmn .67 222E+6 pCi
M s niin cpm opm cpm 95 222E+ 6 nCi

SHL

Technician Performing 20 Hour Count: Date: W}

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

alpha:
Aua - Ama _ A1¢£c-0.0055(A'l'))
) [ - oovess(an
where: AL” = long-lived activity which emits alpha
20 = 20 hour decayed activity due to alpha
ASf = 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transient cquilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212's decay constant.
~ AT = clapsed time between the 3 hour decay period midpoint and the 20

hour decay period midpoint in hours

a A nCi

]

Azu“Ci _ A»J(Ci (C-O.()GSS(hu))

l _ c-O.DoSS (hes)

= llCi _ llci (c~0.0(155 (-—__hrs)
1 _ e-UOOSS(____lus)

= N A nCi

[ A

Technician Performing Calculation:

Date: L\\\\

-4
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta

long-lived activity:

- P> BAKCE = (@ AunCi) (0.67) i
where 0.67 is:

Nuclide TVz Ci Emission Yield Energy
Th-232 1.4E+ 10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. .9446 Beta 1100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alp.ha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917+ 917= 283 1.89 = 0.67
‘al long-lived beta activity = 945 + 945 = 1.89 2.83
Technician Performing Calculation: N /A Date: *' A

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in

1f:

Then:

_ <hnician Performing Calculation:

A uCi

Instructions 12 and 13:

VI

o uCifml [A,.%)

volume

A PuCi

SEN .
2 uCifml (A"

volume

AL

AL

o 0o 0 o

\'4

1E-13 uCi/ml
> 2E-10 pCi/ml

Report this to the HP Supervisor Immediately

Post the area as Airborne Radioactivity Area

Calculate and record DAC Hours for the affected individuals
Send the sample out for an isotopic analysis

N A

) ; ‘ZL
HP Supervisor Review:_r?/‘/’e/ﬁ?p % jml/wff/"\

S

vy
Date: »\ ' 1

Date: /}//Q;Z////:S/—
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. AiR SAMPLE DATA AND ANALYSIS ATGF-030 11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: V:EBT Mﬁ /,’LE LLAN - B Z/f i

A/S ID Number: £24_['9 RWP Number_FM /©3  ATGS Number:EM A-//7

Date Start: ///% }/fﬁ Date Stop: 1/12 &/é 2

Time Start: / / / 0 ‘ Time Stop: / J4 ( Total Time: /9 5 minutes
Sample Location: # I/ﬂ' c ﬁDDM
Sample Type: ﬁf Breathing Zone O (General Area O Other:
O High Volume Kl_,ow Volume O Lapel/Personal
Comments: C {)TT/N& LleT woR L
Technician Performing Sample: ?. M A—N NIN B Date:“éé Z{é{

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler: @ASr Z o) V/)L Type Counter: L-2 %ZQ
Sampler 1D /A ?9_/ Counter LD D90 /

Cal. Date: // ?/ 75 brobe 1016 71 5

Cal. Due Date: /// 7/fé Cal. Date:__11 /)4 /ff
Flow Rate Start: 50 O cfm Cal. Due Date:_ 5, / Java / 9¢

Hipm

Flow Rate Stop: 8o 0 cfm Count Time:__ /.0 minutes
M ipe Apha Bt (), 3854

Average Flow Rate: “ O cfm Beta/Gamma Eft:_(J;, 2- 2./
K 1pm ’

Alpha Background: &/ 3

Beta/Gamma Background: §7Z

- Technician Performing Count: % ’ ’774?% Date: !/ ///4'2 2/4 S

ATGF 030 Page 1



INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values:

271 + 329 VRyt 5,n (1 + tg, o/ ty)

MDA nCi =
ml 222E6 + E » V o 15, g
where: A = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tsep = Sample Counting Time (min)
ty - Background Counting Time (min)

, e | /A
Alpha MDA = CS ;é g / Beta-Gamma MDA = é/4g
Technician Performing Calculation: ? %LW Date: //42 g/?fh

INSTRUCTION 4: Upon completion of the cnd of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity

Counted Counts Pcriod CR CR CR cpm pCi
+ - - - + dpm + +

T W Y VY e o S W R s I L
ALS Y4 @ | /O min 149 am 5)2 om | ECam | G ss[p,22) | 2us |/ o5

" Technician Performing Initial Count: f WWL Date: ]/,/1'2/7/7/ £

INSTRUCTION 5: Calculate the Total Sample Volume

Total Sample Run Time Sample Average Flow Rate Total Volume

/54  minutes X 2™ efm X 2.83E+ 4 [ REZ mi

O 1pm X 1.0E+ 3

Technician Performing Calculation: F/ A= /l/lﬂz- Date: //,4277//%

INSTRUCTION 6: Determine the Initial Airborme Concentration:

Initial Acuwty . Volume Initial Activity

A@L nCi X FR + /s gggml j/3£—/g, uCi/ml o
BY/LBE7uci X FR s L2EF mi [ 5L ucimmi py

FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)

“Technician Performing Calculation: ? 7/j¢}/§&t¢7l’ Date:_/ /éfzf‘z /ﬁ o

AT/ AN N A



INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after

a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity

Counted Counts Period CR CR CR ¢pm uCi
= = - = + dpm =+ + =
a cts min cpm cpm cpm .67 2.22E+6 uCi
BY cts min cpm cpm cpm .95 2.22E+6 uCi

/ s
. . . e
Technician Performing 3 Hour Count: /\; /4—— Date: [MVix,

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction 5:

3 Hr. Decayed Activity

a__ rla

nCi X FR

By

Technician Performing Calculation:

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

TV (min)

tVea =

tv2 By =

Technician Performing Calculation:

AN

\

1Ci X FR

In

- .693 (1)

Volume

3 Hr. Decayed Activity

S I

PA

Final Activity

Initial Activity

elapsed time between counts in minutes

TN

NN

N/ 4

pCi/m! «

pCi/ml By

Date: | )\ A

Date: (\\ Q

INSTRUCTION 10: If either the Aipha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the

sample.

ATGF 030 Page 3



INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpm uCi

+ = - = + dpm+ + =

a cts min cpra cpm cpm 67 222E+6 uCi

By cts min cpm cpm cpm .95 222E+6 uCi

WA

Technician Performing 20 Hour Count:

Date: N\ A

INSTRUCTION 12: Using the 3 hour and the 20 honr activity, determine the long-lived activity due to

alpha:
ALt TAL-AS (e-O‘O6SS(AT))
1 - 0065 (4T)
where: A = long-lived activity which emits alpha
Ay = 20 hour decayed activity due to alpha
A = 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transient equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212’s decay constant.
AT = elapsed time between the 3 hour decay period midpoint and the 20

hour decay period midpoint in hours

a Ay puCi A,uCi - AuCi (e00655 tr)

1 - 0065 (hrs)

—_ LLC] _ LLCI (e~0.0655 (-___hrs)
1 - e4).()655(_]:“5)

= A uGi

A }//4' Date: N | A

Technician Performing Calculation:

axg

ATGF 030 Page 4



INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

BN BALG = (a AuuCi) (067)
~ where 0.67 is:

Nuclide T2 CGi Emission Yield Energy
Th-232 1.4E+10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. .9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917 + 917 =283 1.89 0.67
Total long-lived beta activity = 945 + 945 = 1.89 .83
~ Technician Performing Calculation: /\// ,d/ Date:_n\\ B

e

77Y

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

If:

Then:

Technician Performing C%lon

HP Supervisor Review:

pCi/ml [Af;*]

uCi/ml [A,,?]

A, uCi = DA
volume

A uCi = _ Ik
volume

[A®] > 1E-13 uCi/ml
[ALLB] > 2E-10 pCi/ml

o O O ©

Report this to the HP Supervisor Immediately

Post the area as Airborne Radioactivity Area

Calculate and record DAC Hours for the affected individuals
Send the sample out for

% . alySIS

J‘//‘h\'

Date: /{@)7/?5—
Date: /54?5/?5_
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AIR SAMPLE DATA AND ANALYSIS ATGF-030 11/95

INSTRUCTION 1: Complete the following information concerning the sample:

. Project/Location: l LR Z“i( ' [ LELLAN '185/%9'/
A/S ID Number: ZZ é ;" RWP Number‘l 2&’2" 14 5 ATGS Number: E," lé‘lﬂo
Date Start: ////7\ 5/7{‘ Date Stop: //,/ylzgl/fﬁ’.

Time Start: [’ 7/ 5/ Time Stop: // 5 4 Total Time: 'Z_Z,L minutes
Sample Location: f LASS KOOM Bj / / }/ |
Sample Type: O Breathing Zone K General Area O Other:
O High Volume )KLOW Volume O Lapel/Personal
s
Comments:
w7z e 1 -
Technician Performing Sample: Re JEANEAS Date: | lgfg éZ‘E 5
INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:
C A
Type Sampler: ({)‘/}q 7 Z V4l /0’/- Type Counter: Z A/ []
Sampler I.D.: //7//‘" Counter 1.D.: //’ﬁ %\9
cal Date:__/// 7/7 5 Probe 1LD._ I 32 F
Cal. Due Date: // / )Z/ 7 ¢ Cal. Date:__/ '///‘?/ ? Y
Flow Rate Start: / / O cfm Cal. Due Date: 13'/ /‘7% /ﬁ‘ ’[’
Kflpm ’
Flow Rate Stop: ? 4 E(_cfm Count Time: / / ¢§’ minutes
Ipm
Alpha Eff. 0, 52
9o 0./97
Average Flow Rate: me Beta/Gamma Eff: /) 4 /
pm

Alpha Background: 0, f

Beta/Gamma Background: 52—

—. Technician Performing Count: F/ ﬁ‘?@/m/ Date: L/A f}# 5"

ATGF 030 Page 1



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time

Sample Average Flow Rate

Total Volume ;

/ ﬁ ‘Q/ minutes

X D% ofm X 2.83E+4 = [, AL mi
- {  1pm X 1.0E+3
Technician Performing Calculation: ?7, £ p ,V\QL'— Date /7, / ;!,4 /7 5_.

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Rtz (1 +t5,.5/tg)

MDA uCi =
ml 222E6 « E » V < t. 4
where: \Y = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tgip = Sample Counting Time (min)
ts = Background Counting Time (min)
3 ’/-3 . ~_ 11
Alpha MDA = _5 1£ Beta-Gamma MDA = L ¥ &
Technician Performing Calculation: 24- bkt N 0&')’:4\1/ Date:__// / 2¢/9S

INSTRUCTION 5: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi

= = - = + dpm + =+ =

a//4‘_§“ ﬁ’?ﬁs’cts /O min g%jc}?m 0, fcpm Qﬁwm /574[5 |/, g/_ 222E+6 ?E uCi

BY//4( ’2&;2@5 /[} min /‘Xﬂq cpm g cpm 2,4 cpm }é»z 95 /1/4}7 222E+6 2 75“0

Date: / '/;\7/2/?(

Technician Performing Initial Count: (ﬁ %",ﬂﬁ«f

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity

a ?E EQXFR - [22F m] =
ByZ?g ACIXFR  + [, 22E% ml

— FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)

Technician Performing Calculation: ;ﬁ 74/;//4&24,1_%—-

Volume Initial Activity

Jit£°
A 4L

nCi/ml «
pCi/ml By

Date: J ’/77{9/,4)7
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INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after

a 3 hour decay period to allow the short lived Radon daughters to decay.

— 1 Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted | Counts Period CK CR CR cpm uCi
=+ = - = =+ dpm - + P ;
a ]44 < Qq Zas /0 min /‘29, Hopm [, 5 A 4 cm 15 61|, 320 | 2228+ GIE uCi
e a8 | 4 e L[p min [fgp om [S 2 om [FE am [S] 5[ of5F | 2mes [j[£ &

Technician Performing 3 Hour Count: [7?{7 ﬁ%/’/f Dafe: / ; /7? g/é 5-

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction S:

3 Hr. Decayed Activity Volume 3 Hr. Decayed Activity

ol /E ﬁj WCGiXFR = LIAE T - SETE uCi/ml a
- ~/*

sy il E uCi X FR - LARE Tl = 75 uCi/ml By

- ?
Technician Performing Calculation: §<, %L‘j@&f Date: /. /ZQE/?S‘

-

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

T2 (min) = - .693 (1)
In Final Activity
Initial Activity

t = elapsed time between counts in minutes
* t
thea = 3_6/;4, M v
{
t2 By = 6, v, 1

<
Technician Performing Calculation: %ﬂ;ﬁ’?g\f‘ Date: / /,//7 //// s
- ¥ / 7

INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the
sample.
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INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpm uCi '
+ = - = + dpm+ + =
o cts min cpm cpm cpm 67 2.22E+6 uCi
By cts min cpm cpm cpm .95 222E+6 uCi
/ >
Tecknician Performing 20 Hour Count: /(;/ 74’ Date: M},fjf

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

a
A

alpha:

= A?ﬂa _ A’la (e-0.0GSS(AT))

where:

Technician Performing Calculation:

1 - 09655 (&T)

"

i

long-lived activity which emits alpha
20 hour decayed activity due to alpha
3 hour decayed activity due to alpha
Pb-212 decay constant; since Bi-212 is in transient equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212’s decay cornistant.
elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

a Auj.LCi

~

K/ 4

Ar)n[.LCl _ A@Cl (e-0.0655 (hrs))

1 - e-0.0655 (hrs)
[LC] _ LLC] (e~0.0655 (-___hr)
1 - e-0.0655(_hrs)

\!
' e

77

Date:L\.\\ A
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

PP BALG = (@A) (067
" where 0.67 is:

Nuclide T2 Ci Emission Yield Energy
Th-232 1.4E+10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mev-
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ .917 + 917 = 2.83 1.89 0.67
Total long-lived beta activity = 945 + 945 = 1.89 2.83
~ Technician Performing Calculation: '3\'3\ Date: il

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

If:

Then:

Technician Performing Calculation:

Koot
HP Supervisor Review: ,7(‘/ o A‘//Q(/ 447("

Sy

A uCGi =

l\\.f\

volume

A fuCi

SN

volume

[Aw]

[AL”] > 2E-10 uCi/ml

o O O o

Report this to the HP Supervisor Immediately
Post the area as Airborne Radioactivity Area
Calculate and record DAC Hours for the affected individuals

> 1B-13 pCi/ml

nCi/ml [A.?

pCi/ml [Ag;°]

]

Send the sample out for an isotopic analysis

8l /.74

Date: \)\ \{‘\/
Date: //,é\"é/yf
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. AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:
Project/Location:___ 17 Mec ({e(L an

A/S ID Number;_ 02 | (42 RWP Number: Fmi— [ © ATGS Number: /118 1 2|

Date Start:_| “ 2 (Q S Date Stop:_| {291 /% S

Time Start:_ /) /.40 Time Stop:_O 8.so Total Time:_ /©  minutes

.
Sample Location: A/ s L/, L L

Sample Type: GBreathing Zone O General Area O Other:
O High Volume 8<Low Volume O Lapel/Personal
T>\l>\
Comments:
Technician Performing Sample: Q—EA/"C’?‘:* 5 Date: )/ 2% / <
INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:
Type Sampler:{ow Voliw—e @i Seawmpolen Type Counter:l~ 29 29
Sampler 1.D.: PO (92 Counter LD.._+970 4
Cal. Date:_ | —| 72—9 S Probe 1.D.: il O6F67 23
Cal. Due Date: [ - (7-9¢ Cal. Date: ”‘ < “i 5
Flow Rate Start: ap O cfm Cal. Due Date‘:/)l\"‘f ’ Qé
+ Ipm
Flow Rate Stop: 6 O O cfm Count Time:___ /O mn minutes
+ Ipm ,
Alpha Eff.__ O . Yl
Average Flow Rate: 9o 0 cfm Beta/Gamma Eff: 0 . 22(
< Ipm
Alpha Background: L
Beta/Gamma Background:__CoCgn~
—
— Technician Performing Count: L A IA' 5 Date: ( ( j (24 b 5
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‘INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Total Volume
>
0 minutes X \)\ cfm X 2.83E+4 = G, 55 6 ml
“‘ 40O 1pm X 1.0E+3

Sample Average Flow Rate

Date: ///27/ AN

Technician Performing Calculation:

2 'To}w?q S

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Rt g5 (1 + tg, 5/ tg)

MDA uCGi =
ml 222E6 « E « V o t,
where: A% Sample Volume in ml

E = Counter Efficiency
Ry = Background Count Rate (cpm)
tg,p = Sample Counting Time (min)
ty = Background Counting Time (min)
S - -2
Alpha MDA = __ |, [ £ Beta-Gamma MDA = __ 4S5
Technician Performing Calculation: R 7QM’4—S Date:}{ / 29 / C}J/

INSTRUCTION 5: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi

+ = - = + dpm + - =

@ q .00 3590 | jo min | Zegepm | (P RSK opm ‘;24 67 l,_{( 222846 o) £~YuCi

BY@"@ 6241 cts (0 min r20 cpm G o°Pm <éL cpm <§7 .95 _21( ‘ 2.22E+6 ,‘/E";:Ci

Technician Performing Initial Count: (2] QAN? A Date: /[ / 2 /1-}(

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initia] Activity Volume Initial Activity
a2l uCi X FR - 43ESmI - [l £ ™" uCimla
By !l 3 4Ci X FR + 6.%€%ml - 1.7 E ' uCiiml By

— FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)
Date:/| !'lal 5?5/

Technician Performing Calculation: i —\7&4/‘{'7 45
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- INSTRUCTION 7: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after
a 3 hour decay period to allow the short lived Radon daughters to decay.

I

Time Gross Count Gross Bkgrnd Net Cr EFT. dpm Activity
Counted Counts Period CR CR CR cpm uCi
+ = - = + dpm =+ = =
a 12N 00 Gl e o min (Q cpm b cpm /S‘ cpm 22 67 3&.” 2.22E+6 ZC(F';;;G
B{l 'Z:CO 7q (o cts ‘ O min ?O cpm bo om 20 cpm ‘z( 95 , 21( 2.22E+6 %% f;;;(ji
Technician Performing 3 Hour Count: 12 \RANVCAS Date:i} 2l /75-

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction 5:

3 Hr. Decayed Activity Volume 3 Hr. Decayed Activity
-5 6 -2
e 2.9£ ~ _uCi X FR - C.3E m = 46 E 4Ci/ml a
-5 ¢ -1 2
By 4.3 £7° LCiXFR + b3F w1 = (X g uCi/ml By
Technician Performing Calculation: /2 ‘ 2 4”’%5 Date:AJ 249 /?S,

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

T2 (min) = - .693 (1)
In Final Activity
Initial Activity

t = elapsed time between counts in minutes
tV2a = 2 q . > i
1 By = 38,7 vniw

Technician Performing Calculation: [Z 72/4 /\’77’41 Date: ///2-? /73/

INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) ef concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the

sample.
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INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpm uCi

+ = - = + dpm-+ + =

a cts min cpm cpm cpm 67 2.22E+6 uCi

By cts min cpm cpm cpm .95 2.22E+6 uCi

Technician Performing 20 Hour Count:

Date: N A

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

alpha:
A a =A a Aa e—0.0655(AT)
L =0 1 - e%0655(AT)
where: AL” =
Ay” =
A =
0.0655 =
AT =

Technician Performing Calculation:

long-lived activity which emits alpha

20 hour decayed activity due to alpha

3 hour decayed activity due to alpha
Pb-212 decay constant; since Bi-212 is in transient equilibrium with

the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212’s decay constant.
elapsed time between the 3 hour decay period midpoint and the 20
hour decay period midpoint in hours

a A uCi

A;ng,Cl _ AqLLCl (e-0.0655 (hrs))

LLC] _ LLCI (e-0.0655 (-____hrs)

1 - 00655 @)
1 - e-0.0655(___hrs)
\\?* ‘
v 1Ci

Gl

Date: (N | D\
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~

INSTKUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

P BAuuC = (a AyuCi) (0.67)

where 0.67 is:

Nuclide Tz Ci Emission Yield Energy
Th-232 1.4E+10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta 100% 0.05 Mev.
Ac-228 6.13 hr. 9446 Beta 100% 2.11 Mey
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ .917 + 917,= 2.83 189 = 067
Total long-lived beta activity = 945 + 945 = 1.89 .83
™ Technician Performing Calculation: 14 / A Date: H L&

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

ApuCi = _ O™ ciml (AL
volume
i
AfuCi = _ PN uCiml (ALY
volume
If: [ALL] > 1E-13 uCi/ml

[AL] > 2E-10 pCi/ml

Then: o Report this to the HP Supervisor Immediately
o Post the area as Airborne Radioactivity Area
o Calculate and record DAC Hours for the affected individuals
° Send the sample out for an isotopic analysis
Technician Performing Calculation: V / p\_ ___ Date: [\\, \J[‘x
—— + . / g [:’(—
HP Supervisor Review: /\ [ ’7/ ”4/4 AN Date: '/2 ,/// .

//
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PEHRUBEHON-3—Crdenlate-the Fotal Sample Volume: {,;,,.L :

AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location:_|= [ e (< (AN
A/S 1D Number:_ /O | ]Q 2 RWP Number: FM [O ‘-L ATGS Number:fMA~ 122

Date Start:_|| )’L@( {ﬂg Date Stop: “‘ 24 J‘i S
Time Start: 1S 30 Time Stop:___ 16 o Total Time:_TO minutes

Sample Location: NoT Cel

Sample Type: O Breathing Zone O General Area O Other:
0O High Volume O Low Volume O Lapel/Personal

Comments: Wha e, (hisel Hammer (S BCPU?) USCC) o Floor 8F Fol ce (&

Technician Performing Sample: E&Q H vm ‘Cﬂl\l es Date: | 2423 ng

INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

Type Sampler: Low Volune AR Sr‘\‘/“\‘() e Type Counter: L~2¢ 29

Sampler 1.D.: ooll1 Counter 1.D.: # 9904l
Cal. Date: | — 17 -95 Probe 1LD: T 0964273
Cal. Due Date: |— | 7~ Té Cal. Date: | \\\q (Clg
Flow Rate Start: QO 00 cfm Cal. Due Date: g- ’\L” qé
Sdipm
Flow Rate Stop: 9’0 O cfm Count Time: |C wvwainJ minutes
& Ipm
Alpha Eff.__, 34 {
Average Flow Rate: Q}O O cfm Beta/Gamma Eff: L, L2 (
lpm
Alpha Background: b Cp o~

Beta/Gamma Background: Go Cptr~

ET&%C’W@ Date: ” ,7-9 (q g_—

Technician Performing Count:



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time

Ho

minutes

Technician Performing Calculation:

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:

Sample Average Flow Rate
Qiﬁ“ cfin X 2.83E+4

90 1pm X 1.0E+3

L Tnawens

Total Volume

271 + 329V Rt g (1 + ts, 5/ tp)

222E6 « E o V o tg,p

Sample Volume in ml
Counter Efficiency
Background Count Rate (cpm)
Sample Counting Time (min)

Background Counting Time (min)

MDA uCGi =
ml
where: Vv =
E =
Rg =
tsep =
ts =
— |2~
Alpha MDA = __ 2.9 £ [

Technician Performing Calculation:

Beta-Gamma MDA =

n

LM/V?‘\'S

?)(o Ee ml

Date: ;[ 'Z‘i /?3'

—If

p—

=

L.

Date: | u G k’(

INSTRUCTION 5: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
- = = + dpm + + =
a/é ,g 204 1 cts (O min ?lo cpm . b oem | 20 Qcpm 31 2 67 , 3 ({ ‘ 2.22E+6 “I:I ﬁ— gLCi
BY b |5 ‘bgégcls |o min | 288 cpm Lo P ‘b‘}'ecpm 3%5 95 1 221 222E+6 |7, E'“i(:i
Technician Performing Initial Count: K Teareas Date: || l?_ﬂ JQS’
INSTRUCTION 6: Determine the Initial Airborne Concentration:
Initial Activity Volume Initial Activity
: - . e ) -10 .
a4 €  wuCiXFR + 3.bE m = Ll € pCi/ml o
By?-OE‘L‘L uCi X FR + 2 Eé ml = .y £°'° uCi/ml By
__ FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)
Technician Performing Calculation: \& o TRerANGAS Date: || (?—QIQS'
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INSTRUCTION 7: If cither the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after

a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Peiiod CR CR CR cpim nCi
- = - = <+ dpm + + =
a cls min cpm cpm cpm 67 222E+6 uCi
By cts min cpm cpm cpm .95 222E+6 nCi
. . e N
Technician Performing 3 Hour Count: 'lu /A_ Date: N\J - it

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction 5:

3 Hr. Decayed Activity Volume 3 Hr. Decayed Activity

o oln  uGIXFR . N m = s uCi/ml a
By ™ uCi X FR + Pl = % uCi/ml By
Technician Performing Calculation: Vi /A— Date: N0 D

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

T2 (min) = - .693 (1)
In Final Activity
Initial Activity
t = elapsed time between counts in minutes
tVea = !
N
tVe By = R

Technician Performing Calculation: N /A— Date:_{o\ al

INSTRUCTICN 10: If either the Alphz/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay, then a 20 hour
decay count of the sample is required to remove the Thoron component of the
sample.
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INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrnd Net Cr EFF. dpm Activity
Counted | Counts Period CR CR CR cpm wCi
= = v/‘, / - = - dpm~+ - = r’/
\\‘ | "/V{(/’)/ I_:i' cts /L min /‘/’4@“ 4/‘/)“;‘ /“:, cpm ;‘Q_‘ 67 "/,;./ 222E+6 | 7). [_'_;c,, -
i e 16 [ (G [ an [ G [F 7o [ A | e | 220
\ ' 4 7 ’ u(_ — —— /74 .# . - //’:’/ (
Technician Performing 20 Hour Count: .rf/‘/ »’1’\», Date: -~ -~ .7
INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to
alpha:
ALLa = A?(\a _ Ala (e—0.0GSS(AT))
1 . 00655 (AT)
where AL” = long-lived activity which emits alpha
Ay’ = 20 hour decayed activity due to alpha
A = 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transient equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212’s decay constant.
AT = elapsed time between the 3 hour decay period midpoint and the 20
_ hour decay period midpoint in hours
a A, uCi = A,uwuCi - AuCi (%%t
1 N e<040655 (hrs)
— LLC] _ ,UC] 16-0.0655 (-____hrs)
1 - e00855(__hm)
oo .
= 1 M
3/ - N/ = R ¢ 2y e / .
A /',9‘5— "—.—4)1,, - /\'_-*/.l A A
— L) // // / -
4 - A / / L - e
/7 S ~7} y 9 )
. . . . i //' A f—/ e /’/('
Technician Performing Calculation:__ 7y © / gLt Date: '/ 2.7 2
e '
—_
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

N B AumG = (2 AuC) 067

where 0.67 is:

Nuclide T2 Ci Emission Yield Energy
Th-232 1.4E+10 yr. 1. Alpha 100% 401 Mev
Ra-228 5.75 yr. 9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 9446 : Beta 100% | 211 Mev
Th-228 1.91 yr. 9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9169 Beta 100% 0.6 Mev |
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = 1+ 917 + 917 = 2.83 189 = 0.67
Total long-lived beta activity = 945 + 945 = 1.89 2.83
— Technician Performing Calculation: fu"" //A’ Date: po\ \L\

INSTRUCTION 14: Calculated the long-lived activity concentrations from the values determined in
Instructions 12 and 13:

) \ ™
ALIQILCI = () I.LC]/m] [ALLG]
volume
B ‘5\“ i
_A_u uCi = _uCi/ml [ALLB
volume
If: [ALL7] > 1E-13 uCi/ml

(AL > 2E-10 pCi/ml
Then: Report this to the HP Supervisor Immediately
Post the area as Airborne Radioactivity Area
Calculate and record DAC Hours for the affected individuals

Send the sample out for an isotopic analysis
A

o O O O

Technician Performing Calculation:

7 ) ’
] . . - AN
e . . . h ;7 - . ry
HP Supervisor Review: / )J*’V’f (7 Date: v
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| NS TRUECHON-3—Catcutate-tie-Fotat-Sample Volume: ‘;rjsv; C L

AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:
Project/Location: b M A= LLIIN - e

s 1D Namber. // 92 Rwe Number = /IF ATGS Number [/ 12~/ 7>
Date Start:_/ /// 4’7 / ‘/W/ Date Stop: /! /5/ / 7 5

Time Start: (75 5 Time Stop. & /75 Total Time: > S minutes

Sample Location: .//( A= /’/[ 7 [ FELL

Sample Type: E/‘Breathing Zone O General Area O Other:
O High Volume W Low Volume O Lapel/Personal
Comments:_ N7 (¢ N (7 L //7/\ 58 ’/} Y a4 LA 325
Technician Performing Sample: é’_ ¢ %’/“/ b ///( IE Y Date:/
INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:

i ( — - - o . LI ey S _"/
Type Sampler: C/—A e L( J L Type Counter:__,— <. S

YT /",’/~ 5
Sampler 1.D.: / /(/ 2 Counter 1.D.: qify A
Cal. Date: ;/ - / 7/ - (/ 5 Probe 1.D.: ///// ///:i >
Cal. Due Date:_/ /£~ /¢ Cal. Date:__// /=%

; o . S
Flow Rate Start: {/ / O cfm Cal. Due Date: "\///»/L/ 4
ﬂlpm
{ S
e Sy
Flow Rate Stop: [ G cfm Count Time: (./" [/fj / minutes
}lem e /
_ Alpha Eft.__ (7 04 _
“/‘ / )

Average Flow Rate:_ / | O cfm Beta/Gamma Eff: / , ~ /.

®pm

Alpha Background: /s / {42971

7o /‘/
Beta/Gamma Background: o 1/4 A

7 Iﬁ'l’/ WA
/\ [ '/'/L/.L/AV’L‘”/ Date: /77 Sor 5T

Technician Performing Count:




e

INSTRUCTION 3: Calculate the Total Sample Volume:

" Total Sample Run Time Sample Average Flow Rate Total Volume

/
cfm X 2.83E+4 = [ m
’ 1pm X 1.0E+3

%2//‘/\%, Date: / // / /;),Z;// 7/

ﬁ’ 5/ minutes X

Technician Performing Calculation: ‘A [

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Ryt gp (1 + tg, 5/ ts)

MDA uCi =
ml 222E6 « E » V ¢ ;. 4
where: \Y = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
tg.p = Sample Counting Time (min)
ty = Background Counting Time (min)
Alpha MDA = _[.70 £-1n Beta-Gamma MDA = _ |.LD &1/
12 ’
Technician Performing Calculation: K/ cHmd Neghnt Date:__!/ / 32 /48

INSTRUCTION 5: Upon completion of the end of sampling period, perform the initial count of the
sample within 15 minutes:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
= = - = + dpm + + ,4=

a/[ Le &/‘-615/‘55 /[ min %/L’ cpm [‘l / cpm %/[)cpm v/,/‘i 67 / 34./ 222E+6 (:,f/g yifli,
R T VR 7 R VA VY Ve T R L s

-7 l h 2
Technician Performing Initial Count: K / /[]44/\? Q/A]L Date:) /// /;56 / 7)4

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Actzlty Vohgnle Initial Activity
« 2L uClXFR R NA - LL2ETY ucimia

Bwﬂ_ uGiXFR  +  SEZm - QG LT ucimipy
FR = Filter Ratio (4" Filters = 3.0) (2"./F7ilters = }.0) ”
e I . < ‘_/
Technician Performing Calculation: /K 14 /)/ ‘!L-/\Qﬂ/}q f Date:/ / /2 L/ / 7
/
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INSTRUCTION 7: If either the Alpha/Beta-Gammna activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern, then a recount of the sample is required after

a 3 hour decay period to allow the short lived Radon daughters to decay.

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm 1Ci

+ = - = + dpm + + =

“ 1300 | |49 s O min je | [ cpm ] &P 29 9 , 3| 222E+46 j{)f-_%i

b 130 499 (o ™ gy e | coam | 3qam | 36 %] 216 | 22E pepTE

Technician Performing 3 Hour Count: Q _rANVGHAS Date: | | l”yo , Q<5

INSTRUCTION 8: Determine the airborne concentration following 3 Hr. decay and utilizing volume
data in Instruction 5:

3 Hr. Decayed Activity Volume 3 Hr. Decayed Activity
- 6 -2
a«a 3.DE~5 uCiXFR + S E ml = & t pCi/ml «
-5 -t
By 7.S5F nwCi X FR + gé e ml = \ g F uCi/ml By
Technician Performing Calculation: (ZT{LANC'——A'S Date: [ (/ ) ./ Q(

INSTRUCTION 9: Determine the half-life of the radionuclide(s) using the following formula:

T2 (min) = -.693 (1)
In Final Activity
Initial Activity

t = elapsed time between counts in minutes

t2a = 37-8 YWY\ Ay

t2 By = 42§ M“J

Technician Performing Calculation: Jz Ly £ M Date:/ [/ZO /9 <—
7 L

INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuclide(s) of concern following the 3 hour decay. then a 20 hour
decay count of the sample is required to remove the Thoron component of the
sample.
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INSTRUCTION 11: Decay sample for 20 hours and then recount the sample:

Time Gross Count Gross Bkgrnd Net Cr EFY. dpm Activity
Counted Counts Period CR CR CR cpm uCi
- = = + dpm+ + =
a cts min cpm cpm cpm 67 2.22E+6 uCi
By cts min cpm cpm cpm 95 2.22E+6 uCi
: N\ NG
Technician Performing 20 Hour Count: N / Date: W

INSTRUCTION 12: Using the 3 hour and the 20 hour activity, determine the long-lived activity due to

a
Arl

where:

Technician Performing Calculation:

= a
A

alpha:

- ALl (e-0.0655(A'I‘))
3

] . 00655 (4T)

AL = long-lived activity which emits alpha
-~ = 20 hour decayed activity due to alpha
A = 3 hour decayed activity due to alpha
0.0655 = Pb-212 decay constant; since Bi-212 is in transient equilibrium with
the Pb-212 and Po-212 is in secular equilibrium with the Bi-212, it is
also Po-212’s decay constant.
AT = elapsed time between the 3 hour decay period midpoint and the 20

hour decay period midpoint in hours

a A pCi A,uCi - AuCi (e00555 te)

1 _ e~0.0655 (hrs)

].LCI _ LLCX (e~0.0655 (-___hrs)
1 _ e—0.0655(___hr5)

\~—

\ pCi

Date:

/A
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