[

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

long-lived activity:

Pl

where 0.67 1s:

B AuuCi = (a A,pGi) (0.67)

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
Total long-lived beta activity = 945 + 945 = 1.89 2.83
~— Technician Performing Calculation: ﬂ/ 7/ “~ Date: ' A

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

ALL‘:IJ/CI.

2 uCiml (A,

volume

A uCi

id

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 Radicactivity Area
Calculate and record PAC Hours for the affected individuals

Send the sample out for an isotopic analysis

o 0 ¢ o

Technician Performing Calculation, /\/ / /4}‘ Date. "\ A
HP Supervisor Review: . f'/‘r‘/‘,‘h s Date:- 7./
U ,
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INSTRUETHON-3:-Calculate the Total-Sample-Volume: — - ./ A

AIR SAMPLE DATA AND ANALYSIS ATGF-030

11/95

INSTRUCTION 1: Complete the followmg information concerning the sample:

Project/Location: t"(’( T / [C L/L[:ZZ/T/\J bj//;),

-;,' ) ; — v
A/S 1D Number:_// "/ == RWP Number: f/ /“// 4 ~ ATGS Number:}- Jv) A~ H

) p
Date Start:_/’ /f’ {7 a Date Stop: /// >0 /
r=; R
'y //. . /\ ey . 4:.‘—" .
Time Start:__/' '™ Time Stop: /"C / Total Time:_~ ™  minutes
P _
e R
: p .oy o~ &L 7
Sample Location: r‘i’. T JELL /; =
Sample Type: ‘ﬁ/Breathing Zone O General Area O Other:
O High Volume O _Low Volume O Lapel/Personal
/ ‘{,I '/ ‘ T, 7_' r 7 7 : 3 e - ’ ._-";’l S -
Comments: /7 7 T — L Sl SR lef_( =00
,‘_/._/ o AT e e N R
Technician Performing Sample:_~—-- — . [T S Date: "~ vl

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

equipment:
Type Sampler: L~ =7 A7 | L Type Counter: . . . = ~
Sampler 1.D.: = Counter 1.D.: i
N r ; ',u,:" A
Cal. Date: ‘ A S Probe IL.D.._~"" ~ 7 ~ .
A A . oo
Cal. Due Date: L= e Cal. Date: / -
Flow Rate Start s O cfm Cal. Due Date: L C
. & lpm
178 ,.
Flow Rate Stop: ré O cfm Count Time: S minutes
K Ipm o —
Alpha Efft._ __, > .7 /
’.’/ . ¢ Ly
Average Flow Rate: L O cfm Beta/Gamma Eff:
B lpm R
Alpha Background: °
Beta/Gamma Background: ' .

Technician Performing Count: : SRy Date:



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume /
4 ? minutes X N‘x cfm X 2.83E+4 = é / é ml

1pm X 1.0E+3

Technician Performing Calculation: \K / 44&/‘(//‘4?{_’ Date:/ / / 7/[/ % )

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:

271 + 329V Rt gup (1 + tg, 5/ t5)

MDA uCi =
ml 2226 « E o V o t ., .
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Rp = Background Count Rate (cpm)
ts,, = Sample Counting Time (min)
tg = Background Counting Time (min)
-2 -~/ l
Alpha MDA = _|. || E Beta-Gamma MDA = _|. b [
Technician Performing Calculation: ’& | QANG’A-S Date:L[ )SO}?(

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

a2/ j cts }{ min /icpm // '3/°Pm // cpm /{ 6] ’)”j/ 222E+6 ;Q ,{t,m
ﬂy/ A/’/ (’ﬁ“f, cts / L min O/ cpm 1-) Z cpm //‘ cpm 9 L; .95 » /l// 222E+6 Q ,Z— uCi |

S S
Technician Performing Initial Count: 7< 74/‘/1/6/'4,7; Date: / ///:’)76’ ? S

v'

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initia] Activity Volume Initial Activity

- J }
e AE ci X FR + ‘fZE ml - 5, fi ~ uCi/ml a
BYLETuCiXFR = A/ EC m - LS uciml By

— FR = Filter Ratio (4" Filters = 3.0) 2" Fllters / _
Date:/ //9‘ / “//*7

ATGF 030 Page 2

Technician Performing Calculation:




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
= = - = =+ dpm + = =
a cts min cpm cpm cpm .67 222E+6 nCi
BY cis min cpm cpm cpm .95 2.22E+6 uCi
7
. : , /./‘/ fo— A
Technician Performing 3 Hour Count: v/ Date:_ N1

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
\ "{ » -
e 2N LCiXFR - P om = = 1Ci/ml a
VA ' y N RS
By v nCi X FR + °* ml = " ©Ci/ml By
I N
Technician Performing Calculation: A Date:  ~.\ 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
tea = e N
te By = r}\ A
1/ A
Technician Performing Calculation: /\/ /L’ Date: [N \ 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

sample.

ATGE 030 Page 3



INSTRUCTION 11

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

Technician Performing 20 Hour Count:

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity 1
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 ”EiJ
= g
: 7 Date: > |

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

a
ALL

where:

Technician Performing Calculation:

alpha:

= Azoa _ A‘a (e-0.0GSS(AT))

1 -e

-0.0655 (AT)

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

1/A

AZOQCI _ Azl/«CI (e-0.0655 (hrs))

1

LLC] N LLC] (6-0.0655 (-__ _hrg)

- €

-0.0655 (hrs)

1 - e
A
r)\ uCi

-0.0655(___ hrs)

Date: .

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

LA
: BALuCi = (a A,uCi) (0.67)

where 0.67 is:

Nuclide TV, 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
b
~ Technician Performing Calculation: K /’/ - Date:_[\\ A

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

NN

A, uCi = e pCi/ml A7
volume
A, fuCi = ©__ uCiml (A"
volume

If: [AL°] > 1E-13 uCi/ml

[AL®] > 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
A >
Technician Performing Calculation:/ /v’ . // Date:_ N\~ /
T ) . ) Sy —
™ HP Supervisor Review: LAY o a7 Date;wj:
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AIR SAMPLE DATA AND ANALYSIS

ATGF-030 11/95

INSTRUCTION 1: Complete the following information concerning the sample:

_ Project/Location: 1T

Me(Le (AN

A/S ID Number:_ Do ({492
Date Start: |\ I%O [C} S

Time Start: ]2 O0<”

RWP N umber:f&]g\l

Date Stop: l\l 219 S

iS:]o

Time Stop:

ATGS Number: "mid ~/ 25

Total Time: [f@ minutes

Sample Location: HoT_ (el . N mack Havmmee N%

Sample Type: B-Breathing Zone O General Area O Other:
0O High Volume &-L.ow Volume O Lapel/Personal
: é\b_
Comments:

Technician Performing Sample:

Pfeflren

Date:

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

equipment:

Type Sampler: Low (ol vme A 1n Somplen

Sampler I.D.: vo 1192

Cal. Date: | =] 7-9S

Cal. Due Date: ’ - | 7 -9€

Flow Rate Start: 4o O cfm
S.lpm

Flow Rate Stop: Yo a cfm
+lpm

Average Flow Rate: 92 O cfm
S<Ipm

Technician Performing Count:

Type Counter:_L~ 29 29
Counter I.D.. ¥ 99 0 4|
Probe LD._*= 46427
Wnles
Cal. Due Date:_S |14 /94

Cal. Date:

lO . | A/ minutes
0. 34|

Beta/Gamma Eff: & . 2 (<

Count Time:

Alpha Eff:

Alpha Background: . ,

6o

Beta/Gamma Background:

Date: !( ’30“?(‘

i 724{1/% A

ATGF 030 Page 1



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
(%0 __ﬁ_{& |

minutes X cfm X 2.83E+4 = [T f é 7nl
- 20 1pm X 1.0E+3
Technician Performing Calculation: /4 / /2/6’/\7772—55 Date:_j/ ,! (<) / <=

INSTRUCTION 4: Caiculate the alpha and beta-gamma MDA values:
271 + 329V Rt 5 (1 + g, 5/ ty) ’

MDA uG =
ml 222E6 « E » V ot .
where: \Y = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
ts,p = Sample Counting Time (min)
ty = Backgreund Counting Time (min)
~13 -2
AlphaMDA = 2.9 £ Beta-Gamma MDA = __ 5.6 £
Technician Performing Calculation: /2 /0/4/\/79-/S Date: AL(j ZO/ 7<

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 wCi
=+ = - = = dpm =+ - =

cis1S |36 | jo o [ e | [ am | o e | g @] .ag) | e Lg%
Prigis [To& o Jo min | 7 ( cpm Lo Pm || cpm (2. 9 21k 2.22E+6 ’Z'Sf-?‘c‘

Technician Performing Initial Count: 2 lQA-ﬂ«SfA() Date:_/( | QQIQ ¢

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume7 Initial Activity
¢ 1.9£7%uCi X FR = LI 'm = Y.¢e '3 Cima
By 25E"°uCi X FR +  L7€7 m = |.S¢ ~12 uCimlBy

_ 7R = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0) /
- | B
Technician Performing Calculation: ,(l L@G/VC:ALS Date: /[ /% &

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.

I Bkgrnd

Time Gross Count Gross Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpm uCi
- = - = =+ dpm = - =
a cls min cpm cpm cpm 67 2.22E+6 uCi
By cts min cpm cpm cpm 95 222E+6 uCi
Technician Performing 3 Hour Count: %/ / ﬂ/ Date: Ny D

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
| N ‘v [ B
a - » uCi X FR + - ml = = «Ci/ml a
' \ 1
By r nCi X FR - P ml = nite nCi/ml By
Technician Performing Calculation: ﬂ/ / / Date: ™\ 3\

{
———

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 = AN
t2 By = P 'h

Technician Performing Calculation: Date:_ 3t &

V)

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:

Technician Performing 20 Hour Count:

Time Gross Count Gross Bkgrnd Net CF EFF. ’ dpm ’ Activily—]
Counted | Counts Period CR CR CR cpm uCi
+ = = + dpm-+ + =
a cts min cpiil cpm cpm 67 222E+6 uCi
By cts min cpm cpm cpm .95 2.22E+6 uCi
ﬂ/ z/ / ] Date: 7O\ D

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

AL

alpha:

=A7na _ A_‘a (e-0.0GSS(AT))

1 - 0065 (&T)

where: AT
Az’
A3a
0.0655

AT

Technician Performing Calculation:

I

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 =

A_}MCI _ A@Cl (e-0.0655 (hrs))

LLCI - I.LC] (e-0.0655 (-____hrs)

1 - 00655 (brs)
1 - e-0.0655(__hrs)
ro! N uCi

VA

Date:

WO P

ATGF 030 Page 4



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

[~ 1A BAupCi = (a AypCi) (0.67)
~ where 0.67 is:

Nuclide Tz Gi 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-212 106 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: % / /4- Date: N A

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

AguCi = _ OI% L cim (AL
volume
AC = _ OIN  ciml (a4
volume

If: [Au®] > 1E-13 uCi/ml

[AL®] > 2E-10 pCi/ml
Then: Report this to the HP Supervisor Immediatelv
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 Cﬁx)lation: . /L/ / 74' Date: 1\)\ £
—— { ‘ [ ,‘ 9 - . ‘ ). ‘/,
HP Supervisor Review: '-f<z QA/LtAf\L@{% Date: / / ’L j/ 2
.

ATGF 030 Page S



—INSTRUBEFION-3:- Calculate the Total Sample Volume: \f'**)( R

AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: FE T ’\( ){ [ (/,LEAA AN

A/S ID Number: gz /gfz RWP Number:[//tz/"z/;'2 ATGS Number: f—;z V/Z 2/ '/2[
Date Start: / 2,/ A /L/ | (‘ Date Stop:/ 7//3///‘4/‘7‘— '
Time Start:("/ p/[){'/ Time Stop: & 7/5 Total Time: ‘2_?; minutes

Rl d 7
Sample Location:___/~ 77 ;7= /‘//// [Z'L £

Sample Tyve: hf Breathing Zone O General Area O Other:
Q@ High-Volume- i<, »Low Volume O Lapel/Personal

Comments: E FCON S E LSS

Technician Performing Sample: j—f\ M %’ N (,’ Date:/ )/«1#/5/3”

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

equipment:
.,"”‘! . N 7 ; ‘) o f /", . /)
Type Sampler:_(— A 7] Type Counter:_.L = = - /
N o s 7/
Sampler 1.D.: [ A ] - Counter 1.D.: ” /1/‘72 '
/o S (rlr)
Cal. Date: /1 2 /45 Probe 1.D..__ /¢ & 2
‘// /7 3 - . ) ; C. —
Cal. Due Date: {/ “‘j//j‘*’ Cal. Date: [ l/! +/ />
(A4 — /5 /.
Flow Rate Start: / [ O cfm Cal. Due Date: 2 /}///"»'L S
ipm
[_77 - .
Flow Rate Stop: /L 0 cfm Count Time: // minutes
A ipm _ .
Alpha Eff: L, ";‘;(
[77 /) f.
Average Flow Rate: / / 1 cfm Beta/Gamma Eff: L/ / "'\/L/ﬁ B
Kipm

7
Alpha Background: (s 7

Kgre
Beta/Gamma Background:_" ) ¢ .

S ,7 ) . //li/r(
z X ’ . 2 P y, . /,‘"'// ‘/f J
Technician Performing Count: 74 ~j‘ D VAR / Date: /—~/"’ /




INSTRUCTION 3: Calculate the Total Sample Volume:

SamFle Average Flow Rate
0 cfm X 2.83E+4
Gz

Ipm X 1.0E+3

t 2/

INSTRUCTION 4: Calculate the alpha and beta-gainma MDA values:

Total Sa
D)

ple Run Time Total Volume

_C
é[ ﬁ /’_; ml
Date: /71/,4/?//5——

minutes X

Technician Performing Calculation: /A .

270 + 329V Ryt g (1 + tg, 5/ ty)

MDA uCi =
ml 222E6 « E » V o to,p
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Rg = Background Count Rate (cpm)
ts,p = Sample Counting Time (min)
ty = Background Counting Time (min)

A

v./',J_—

Date:/,' 7/4////7’ 5'

. _,/Q/ PP
Alpha MDA = /. /Z Beta-Gamma MDA = // j‘i

> 4 7 ) *_-
Technician Performing Calculation: 7S / 777/( ALl ¢4 1'/

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 nCi
- = - = + dpm + - _ %
%94[ f” / %';c(s J7 min |/ / ;Zcpm /, ;pm é /0/ cpm ‘/ / ‘/ 67 i{/l 1/ 222E+6 /;;?ZC” Ko,
8z WV Yt By e 2 e R R R T
— 4 (44 4
<

/ I}
/Z/;LA/’»L’A/J’
7

7

A/{ Date:,[; /f // /r"

Technician Performing Initial Count:

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activi

[iEL " uCimla
KT E7C LGl By

Initial Act1v1ty
o /,2L Ci X FR (b mi
v/ YZ Ci X FR £y o

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

7< 4 /7 ,fvw)()/LfL]A

4

Volumgé’

”

haacad

Date:_/ 42,/4/6/ 5/

Technician Performing Calculation:

~ 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.

4
Time Gross Count Gross Bkgrnd Net CF EI'F. dpm Activity
Counted Counts Period CR CR CR cpm uCi
+ = = + dpm + + =
]2 "(-IO 2”9 cls Jo min 2{ cpm Oﬂ) cpm 9\‘ cpin 3( 67 0. gqe 222E+6 ql E 5
By[2! L‘O lq.{,o cts 10 min C{L‘( cpm 58 cpm 3(0 cpm 3% 95 Ozlq 222E+6 %l.DE S

e
Technician Performing 3 Hour Count: Q l24MGAS

Date:('Z/q/?l;

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

3 Hr. Decayed Activity

a A{l E.-.f nCi X FR

By b0 E'g 1Ci X FR

Technician Performing Calculation:

Volume

G

(Ez.é £ ml
é(a éé ml

4

3 Hr. Decayed Activity

6.

LE

- K

wCi/ml a

l.re "

‘!Zq@&s

nCi/ml By

Date: <[ Y Hé:i

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

TV2 (min)

tVea =

t2 By =

Technician Performing Calculation:

In

- .693 (1)

Final Activity

Initial Activity

elapsed time between counts in minutes

S6F v

.1

map)

d

T eanvac

Dateztzjq los—

INSTRUCTION 19: 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 Cr EFLE. 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 222E+6 uCi
. : IV /@ NI
Technician Performing 20 Hour Count: ' Date: g

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

alpha:

ALLa = Azoa - A_za (e-0.0655(AT))
1 . 00655 (AT)

where: o =

20 =

3" =

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 censtant.

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

AZ(I,MCI _ A;‘LLCI (6-0.0655 (hrs))

1 _ 6-0.0655 (hrs)

— [.LC] _ LLC] (e-0.0655 (-___hrs)
1 - e-0.0()SS(_hrs)

a A uCi

Date: /4/4/96/

ATGF 030 Page 4



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

long-lived activity:

r)\? B A uCi = (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 S5 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: l\) A Date: N1 A\

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

Instructions 12 and 13:

A uG = A uCiiml {Ay,°]
volume
A fuCi = 2P uCi/ml [A,"]
volume

1f: [A®] > 1E-13 pCi/ml

[ALf] > 2E-10 uCi/ml

Report this to the HP Supervisor Immediately

Then: °
° Post the area as Airborne Radioactivity Area
° Calculate and record DAC Hours for the affected individuals
° Send the sample out for an isotopic analysis

Technician Performing Calculation: __, A/ [7 §

- - /)1 R
HP Supervisor Review:__7 )" [ 1 4¢
{ .

Date: | ¥

Date: / ' //%‘/' l/f‘(
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j PG

—INSTRUCTFION-3:—Ealeunlate the Total Sample Volume: B R
AIR SAMPLE DATA AND ANALYSIS ATGF-030 1195

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: E |Sod / Vf LK/ LLLEIN /% 5/ [/9‘

A/S ID Number: /2 9 7 RWP Number: 'C"'//"Zd-'[//% ATGS Number: + 9_" (;'Z/Z
Date Start:_/ 2 JA/95 Daw Stop:_/.7 /’/ Jis

Time Start: /2 & 2.5 Time Stop:_// (L Total Time:(-$5__ minutes

Sample Location: ~L,/ S T GEL A

Sample Type: fS(Breathing Zone D General Area O Othe::
O High Volume ow Volume O Lapel/Personal

R — e
Comments: 'W(',//)h/ ' AL y ey /.,/,, /i ‘//‘/‘ L.

Technician Performing Sample:_=" "’/[/ VI A S Date: /J’/"Z//S-

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

equipment:
; 4 A —_ //‘ Ar : /- 7). ‘ 7 -'/;’
Type Sampler:_ (= 4>~ 7= ,I _— Type Counter:_._ - LT
A oy St/
Sampler 1.D.: / q ) = Counter I.D.. 7~ 7 /
A A 2L P W
Cal. Date: /(//."”f ,//f/ S'\ Probe I.D.: "~ ‘f-"rv i :\’ )
) _/' ; ‘. »_/' s o ——
Cal. Due Date: // / ;7/“ ' Cal. Date: Il 7y =775
(- R
Flow Rate Start: = O cfm Cal. Due Date: ‘3/’ A
M lpm
7 .
b 7 ’
Flow Rate Stop: /v/ O cfm Count Time: /e minutes
/qllpm s A S
Alpha Eft._ (o ) F L
/1 - e . ~f
Average Flow Rate:_ "/ "~ O cfm Beta/Gamma Eff:_( j\/“—’“
lpm T
Alpha Background:__( , = /st
. "“/{‘ / /
- Beta/Gamma Background:_) 7 ik
- 17 / K
Technician Performing Count: /)\ ,//'wur Date: ‘'~ 7+ /9




INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume A
/ ™
25 minutes X > cfm X 2.83E+4 = 5.9F

1pm X 1.0E+3

/ S S
Technician Performing Calculation: ﬁ 7 [ ﬂ&f/m]b Date: / 2// 7‘/'/(/ _2

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:

-

271 + 329V Rptg g (1 +t5,5/1p)

MDA uCi =
ml 222E6 « E « V ¢ t. &
where: \Y = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
ts,, = Sample Counting Time (min)
ty = Backgiound Counting Time (min)
, /
C o e— ) — -/
Alpha MDA = /, X~ Beta-Gamma MDA = _/, [ /£
Technician Performing Calculation: A - %’,&’/Lﬂ 7L Date: / "2/ "Z/// >
{7 f ,

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
= = - = + d -+ <+ =
=== . - <
a /'// g ?,{cls / [ min /‘" 7cpm /// ;cpm {2‘:""‘ 7& 67 |7 _;:57, %L" 2.22E+6 Z/t uCi
ﬁy/// S y// cts / [’ min /,4)2 cpm i’)cpm %/ .95 ’,/,Q_’}-,‘l 2.22E+6 f‘/_zfp’ci~ 4

Technician Performing Initial Count: f 7,4 1/43/5/1/1/71 Date: /ﬂ/ ﬁf/;’ _5

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial A?wty Volume Initial Activity
. ( ~ /
/£ 77uci X FR + A, /f s £ pCi/ml a

BYAZ_" ﬂQ X FR + 52 a ‘ mi - I E " nCi/ml By

FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0) ,
K Vhgint— 0 75
Technician Performing Calculation: A/ fo ;{J./\/L Date: /L /7/ 72

—
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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.

Time Gross Count Gross Bkgrnd Net Cr EFF. dpm Activity
Counted Counts Period CR CR CR cpm pnCi
+ = = + dpm + + =
a cts min cpm cpm cpm 67 2.22E+6 uCi
By cts min cpm cpm cpm 95 2.22E+6 nCi
Technician Performing 3 Hour Count: !\ / 74/ Date:_N\o! D

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

data in Instruction 5:

3 Hr. Decayed Activity

L el

\

uCi 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 =

W

1Ci X FR

in

- .693 (1)

Volume

NIE

A
~

vy

&aul

ml

ml

3 Hr. Decayed Activity

N

e~

N

i

1 Ci/ml «

uCi/ml By

Date: 1\ r3\

Final Activity

Initial Activity

elapsed time between counts in minutes

‘\\\ AN

r_\\p\

Date: N3\

i A
Technician Performing Calculation: Ar’/TH/
/

Oy

!

INSTRUCTION 10: if either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
known radionuciide(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+ + =
a cts min cpm cpm cpm 67 222E+6 uCi
By cts min cpm cpm cpm 95 222E+6 uCi
'[ a2
Technician Performing 20 Hour Count: A//qé/ _ Date: 212

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

alpha:
A, . = Ama _ Aia (e-0.0GSS(AT))
L 1 . 00655 (aT)
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 A, uCi = AuCi - AuCi (e%%% 0
1 _ e-040655 (hrs)
— [JC] N LLC] (6-0.0655 (-___ hrs)
1 _ e-0.0655(_hrs)
- _v'" L
. / e \
Technician Performing Calculation: v f’/ Date: \\\ N
g /5
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

\ \ P‘
P B ALuCi = (a A,pCi) (0.67)

~  where 0.67 is:

Nuclide Tz G 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
Total long-lived beta activity = 945 + 945 = 1.89 2.83

- Technician Performing Calculation: /\/“4’ B Date: to ! @\

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

NN
A uCi = - puCi/ml [A(,°]
volume
BN
A uC o= v pCiml A, ”)
volume
If: (ALl > 1E-13 uCi/ml

[A,"] > 2E-10 uCi/ml
Then: Report this to the HP Supervisor Immediately
Post the area as Airborne Radioactivity Area
Caiculate and record DAC Hours for the affected individuals
Send the sample out foyn isotepic analysis

O O O O

Technician Performing Calculation: /\’ / /A" : Date: N (

7 o s
~ HP Supervisor Review: 7< ’ ’7/% ‘l/;(f'/(/ff Date:r/—'—"\f/“’{‘/fs/'
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N,

- —INSFRUCTHION-3:—€alculate-the Total Sample Volume:
: i 570

///// ‘_:,/';l)

AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Locationf t VV\QQLQL/LAAJ

oad! — '
A/S ID Number: 0O (142 RWP Number: £ /=" ATGS Number: 77y - | 2%
Date Start: 2« < | 95 Date Stop:_Neo. S 3‘ s
Time Start:___|'= 20D Time Stop: (64 S Total Time:_ 'S minutes

Sample Location: 1T el

Sample Type: ™ Breathing Zone O General Area O Other: .
O High Volume - Low Volume O Lapel/Personal
8
Comments: M R
Technician Performing Sample: PQTQ 5/’/0!\/ KWILER Date: [2/57)5S

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

Type Sampler: LCDU) VQLUVV\; 4 [Q— S/l %LQ/L__ Type Counter: L ~_2~/77 2%

Sampler LD..__ OO || 92 Counter I.D.:j&%()4?
Cal. Date:__[ =1 72—9S Probe LD.:_* Gx 327
Cal. Due Date: | ~1 1-96 Cal. Date:__ /| /I“f f‘?S’
low Rate Start: g0 O cfm Cal. Due Date: g//“{ /96
&-lpm
Flow Rate Stop: ﬁa O cfm ‘Count Time:_| > wn~|J minutes
Rpm
Alpha Eff:__ CELYA
Average Flow Rate: 90 O cfm Beta/Gamma Eff.___ . < o>
=Ipm ,
Alpha Background: G el
- Beta/Gamma Background: s Cf"’\

QL ‘T—“ZA/\/O;% Date: 17-/ S—/?S/

Technician Performing Count:




INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume 6

. ™
Cé g minutes X r\\ cfm X 2.83E+4 = 7.{’2 5[6 ml
figg Ipm X 1.0E+3
Technician Performing Calculation: (2 lrANVEAS Date: / 2 !5’) ﬁ S-

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329 VRpt g5 (1 + tg, 5/ tg)

MDA uCi =
ml 22266 « E » V »* g,
where: v = Sample Volume in ml
E = Counter Efficiency
Rg = Background Count Rate (cpm)
ts,p = Sample Counting Time (min)
ty = Background Counting Time (min)}
Z (¥
Alpha MDA = [~ - Beta-Gamma MDA = _ [ 1 & /)
Technician Performing Calculation: 2 PN ORS Date:_(L/S /T

INSTRUCTION 5: Upon completion of the end of sampling neriod, 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 nCi
+ = - = + dpm + + =

a )7 D 4( 7 Qets / o min 4 l6 cpm R é: cpi 4{‘7cpm b;‘za\ 67 3 % 222E+6 g'BE“{LCi
M7 @ j‘z_q%stts | © min 130%™ | © ?_cpm é730pm 70X 95 203 2.22E+6 l.eﬁ'apci

Technician Performing Initial Count: 2 NoNbo | Date:_12./S f4C

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume Initial Activity
a €3 EJJ;LCi X FR + [.6SE Gl = (17 pnCi/ml a
By lL E “34Ci X FR + )65 £ ml = 2.0 g7° wCi/ml By

FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)
K Teaness . Date:s2 /)75~

Technician Performing Calculation:
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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.

Technician Performing 3 Hour Count:

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 unCi
By cis min cpm cpm cpm 95 222E+6 uCi
)
/ ‘ Date: I\ &

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

3 Hr. Decayed Activity

pCi X FR

By b nCi X FR

Technician Performing Calculation:

Volume

RN
r_»s,x

ml

3 Hr. Decayed Activity

b
NSRS

Date:

p -

wCi/ml o

uCi/ml By

i
-

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

T2 (min)

tVea =

t'e By =

Technician Performing Calculation:

In

elapsed time between counts in minutes

- .693 (t)

Final Activity

Initial Activity

N

|

A

v/
/' /

Date: [\ \ \(\

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+ = =}
7 ; T
n'/(';{f ? é- Q_,cls /C, min (4/ cpm /' 5épm &/ cpm L{ 67 . 5 L 2.22E+6 /l ’:C’i/;{,
' ] 95 U 222E+6 uCi
i [EE T [ Jr w ] o |5 w27 = | 4] 1B

e

Technician Performing 20 Hour Count: % /

Mzm ot

f/‘f{’;

Date n, J//<
4 _

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

alpha:
AL TAy - AL (e00655(8T)
1 - e00655 @D
where: A" = 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 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,Ci - AwCi (2055 )

1 _ e-0.0655 (hrs)

a A uCi =

hrs)

= LLC] _ [.LC] (6-00655(-_
1 - e-0.0()SS(_hrs)

= nCi

/' é7 £ -/ 9//[ é/ét//'c/

o JAET 20 L" //
s

& —J /
fra gt FALET = 1tE

Technician Performing Calculation: 7[)1 7/ 4 /‘;5?24"-‘; Date:/z/f'i/yj—
’ L o
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

B A uCi = (a AypCi) (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 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 S5 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: K. /\Juq,»’m?’ Date: ?L/L/'K

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

. A,tuCi = /\)/O puCi/ml [Ay,°
volume
AquCi = /J/a pCi/ml {Au,ﬂj
volume

If: [AL] > 1E-13 pnCi/ml

(AL"] > 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

Then:

o O O ©o

Technician Performing Calculation: 1—2 NUGAEA T Date: /Z/[a/GS

~ HP Supervisor Review: &M/Q V}\,‘r}/{,/a‘-/ Date: l?,/(,/4§
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—INSFFRUEHON3—Ent cntate—the-Fotal Sample Volume: %b L / .
AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:
— /A ,
I’roject/Location:ﬁ?,Cf/v/é' /L £E// /4/\/

g/} RWP Number: EZ‘j ’//; v ATGS Number: J_MZLZ77

A/S ID Number:

Date Start: // 5/7’; Date Stop: /;)\/[//(?g"‘
Time Start: (Céz 50 Time Stop: & C/[\(C’ Total Time: /¢ minutes
Sample Location: (//;7:_) - /’é(/f [(EL»/——
Sample Type: ﬂY/Brealhing Zone O General Area O Other:
X High Volume O Low Volume O Lapel/Personal

JINES 7

2
. Suc

Comments: Jh{ & /f/h/
/ZZ;'ET Date: /.~ Z‘l [/.

Technician Performing Sample:

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

equipmenl
[idr s
Type Sample1 f - T // sl Type Counter:_¢/= 7 ~ /
AR e
Sampler 1.D.: /L7L/‘) A Counter 1L.D.:_ 7 7 ¢ /l D
7 { , 7 /)
Cal. Date: //[ /L ) Probe 1.D.:__ - ,V/V‘ S 6,
/ [ L ‘ ; L"l. ."11 < —
Cal. Due Date: /4 Cal. Date: /i A,// vy ;,’ W
—_ oy
Flow Rate Start: j-?/ & cfm Cal. Due Date: 5’/'///“,/" /L/,C«'
O Ipm '
/ . /‘ -
Flow Rate Stop: 72 ’; @ cfm Count Time: i minutes
O lpm P
Alpha Eff: {7/ PN 6
Average Flow Rate: Q 5 @ cfns Beta/Gamma EfT: &7 /' 7
O lpm ' o
Alpha Background: S
/.-7 ,/»

Beta/Gamma Background:

Technician Performing Count:

VA 4 -
oo i



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume &

/ 2 minutes X (,2 ')/. cfm X 2.83E+4 = 7/'7(- (é/; ml

™ 1pm X 1.0E+3

Technician Performing Calculation: 7)< / 7 Date: /"5 / g 5"

17 / / f
INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Rgt g5 (1 + t5,5/tg)

MDA uCi =
ml 222E6 « E « V « t,, ¢
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Rg = Background Count Rate (cpm)
tg,p, = Sample Counting Time (min)
ty = Background Counting Time (min)
A /'/
— =/
Alpha MDA = /£ Beta;Gamma MDA = [ AL

Technician Performing Calculation: ’ / LV /‘5,2/‘/\47'_ Date: /. ”2/ /f 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 uCi
- = - = + dpm - = =
of) % »’; /- /// 5 as | /o min ///;pm /7 S epm /. em /;Z; 6], 7 22846 |74 ﬂé
ﬂY(‘f‘Z’ﬁ‘ 7‘[)[.//" cts /[, min ,/)’[)[, cpm i[) cpm .7/-(:, cpm jé; 27 95 ‘/?f 2.22E+6 ﬁ/f Z-

7> /7 . v
Technician Performing Initial Count: /:/ ]/4‘/‘/’7//"4%’ Date: / A / 7 % %

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activjty Volume Initial Act1v1ty

o WE _&Ci X FR + A /E ml . L4£ 1Ci/ml a
BYFPAE"GGIXFR  +  RJEE mi 4,55 7/ Ciml By

__ FR = Filter Ratio (4" Filters —4 (2" Filters M
[/ /z// e
Technician Performing Calculation: K ( ﬁ Date:/p/ / / J
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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.

Technician Performing 3 Hour Count:

Time Gross Count Gross Bkgrnd Net CF EI'T-. dpm Activity
Counted Counts Period CR CR CR cpil wCi
+ = = + dpm + + =
a/ﬂ 30 M;;le /(, min ?’_Zcpm ‘4’, ﬁ)m j ;.—cpm '4.[ ? 67 Ij}z% 2.22E+6 E{I /,E‘;iQ‘/
ﬂY/?ﬁ") Méﬁé /{/ min é% cpn ﬁ cpm / f cpm /-{ 95 ,/4 b 2.22E+6 ‘%(E «Ci

oue L7

Yospod-

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

3 Hr. Decayed Activity

L

uCi X FR

f! LF~ ucn X FR
A %«Af =
Technician Performing Calculation: N

data in Instruction 5:
3 Hr. Decayed Activity

DI; g*/ u%/ml a

—/ A uCl/ll]lBy
=i

Date:y/i,;l///_{/’j//
/7

Volume

T
t‘ {E ml

/[—’

/7 /

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

T'2 (min)

tV a

tve By

-0 4
Technician Performing Calculation: ,5(/ ‘7/1‘4}4£/AL7L

In

-.693 (1)
Final Activity
Initial Activity

elapsed time between counts in minutes

”~ ~2? ¢
9 %;) i,

43 pian_

Date: /g/é/yﬁ/

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 Giross  ount Grross Bkgind Net Cr BT dpm Activity
Counted Counts Period CR R CR cpin pnCi

+ = = + dpm=+ + =

a cts min cpit cpin cpm 67 222846 nCi

By cts min cpn cpm cpm 95 222E46 §Ci

. v/
Technician Performing 20 Hour Count: ,;/('/ 14/

Date: N\ vﬁx

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

alpha:

~ A]n (e-O,ﬂ().SS(A'l'))

where:

Technician Performing Calculation:

1 . 00655 @AM

Ay
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 pCi

At Ci

AdLCi (evn.(mﬁs (his)

1

e—() 00655 (hrs)

uCl - Cl (e-(l(l(‘»iﬂ (- his)

| e
9‘\)\
1 Ci

.0655(__ his)

Date: l\} \ 9’
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta

S \»

long-lived activity:

B AL uCi = (a AuCi) (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
Total long-lived beta activity = .945' + .945 = 1.89 2.83
~ Technician Performing Calculation: ’I\,\/ﬁf/ Date: N\ £

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

If:

Then:

Instructions 12 and 13:
AN

A,;uCi = e uCi/ml A}, "]
volume

ARN

A, uCi = - nCi/ml A7
volume

Al > 1E-13 uCi/ml

[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
Send the sample out for an isotopic analysis

Technician Performing Calculatlon A / /; Date: N\ - B

HP Supervisor Review:

7 J/wm if Dme/\/ //1
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=2 N ”3
—Fotal Sample Volome:  S7-- 11

AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION I: Complete the following information concerning the sample:
Project/Location: /CT MC((,@ ((AV

A/S 1D Number: [ Y 572 RWP Number: &/ 2" ATGS Number: =mA ~/ 30 .
Date Start: Ve b 95 Date Stop: De L g~ ‘
Time Start:__] ¥ 20 Time Stop:__14 (O Total Time:__{ 9 minutes
Sample Location: —7‘191[) of- Ce ((_
Sample Type: 2 Breathing Zone O General Area O Other:_
O High Volume O Low Volume C Lapel/Personal
< /A
Comments: N T
Technician Performing Sample: /b JRTPL < L/Vj.(,.{‘.;, Date: iZ[ u[45

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

equipment:
Type Sampler: H’-lj"\ Vol Nie Shples Type Counter:_ &~ 2147
Sampler L.D.: ] 4 S 2 Counter LD 772 7/8’
Cal. Date: | -k 98 Probe 1D T¢ 325
Cal. Due Date: ) -l '/763 Cal. Date: 'l l I\ ( D
- . e
IFlow Rate Start: “t 3 d cfm Cal. Due Date:_ > [14 /79
O Ipm
I“low Rate Stop: I/K o cfm Count Time: (O~ minutes
a Ipm
Alpha Gff:___ 0. iolé‘
Average [low Rate: 5 0'3/ é ctm Beta/Gamma Eff:___ - RES
O Ipm -
Alpha Background: O.g

Beta/Gamma Background: (3

Technician Performing Count: 1112 Q///Q’”'(\e—/ Date: /L/ " ’/<S
J



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
1D minutes X 30,5 ofm X 2.83E+4 = X bLE G
_o\™  1pm X 1.0E+3
Technician Performing Calculation: [ ¢/24/b?%§ Date: /2 / % ch

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Ryt p (1 + tg,p/ts)

MDA uCi =
ml 222E6 ¢« E o V o t, 4
where: \Y = Sample Volume in ml
E = Counter Efficiency
Rg = Background Count Rate (cpm)
ts,p = Sample Counting Time (min)
ty = Background Counting Time (min)
. - 13 > - |
Alpha MDA = < 3 £ Beta-Gamma MDA = 7.6 i
Technician Performing Calculation: A /@gAM,;LS Date/ ¢/ 6 / 29

7

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 \Lk 20 ” D cs |0 min i ‘ \ cpm ; g cpm | \f cpm (éé) 67 .22.4: 2.22E+6. (-3£—§Ci

By ) q ’s) —Zg g gcts {o min §S3 cpm go cpm '20 B:pm 2 (1 95 1, ( q fj 2.22E+6 f 7£ #i

Technician Performing Initial Count: 12 TnA ""7,7-\5 Date: |2 / 6 ( Ay

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume L Initial Activity o
a2 §E~uni X FR - S&.éﬁml = { } »E 1Ci/ml a
By Te YuCiX FR = IR = _ASE T ucympy

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

Technician Performing Calculation: (2 (2/4/‘/0]‘3‘5 Date: / %/ é/ 75
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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.

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

- A
a "'“ZO g ? cts ,3 min ’5: ? cpm O g’cpm 14« cpm 5/ 67 ‘ 3 2é 2.22E+6 ;E :EE:: ‘
ﬂyl 1420 446 as | 1o min é:)/cpm So cpm /Tcpm /&) 95 [ Cf(( 2.22E+6 ‘%Jﬁblﬁ .

Technician Performing 3 Hour Count: /4 / 7/4 ;ﬂ [//L"L’?Z' Date: /'2// ' ? 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
- o f - 3 s’ — C - VA "/‘;).._
@ 77[ ¢ pnCi X FR + E.lE i = 51 5L uCi/ml
- - ()’ - G Pl ///7/
By iff uCi X FR . ENETm - 2 2F uCi/ml By
P / L . . ,/ e .
Technician Performing Calculation: V)( ’ ]ﬁt&é/‘u/&/%’ Date:_/ A//H/QS—'
/.= ’

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
. ¢
tVea = 3 é“ A~
: C
teBy = T St -

/ﬁ 2 / 4 / .
Technici . . { L/ ' Jéﬁ A/f_; a3
echnician Performing Calculation:__ 7\ ,- /- / i//ﬁ,[/ 11 Date: //“, (s
Y L 7

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

- ATGF 030 Page 3



INSTRUCTION 11: Decay sample for 20 hours and

then recount the sample:

Technician Performing 20 Hour Count:

Time Gross Count Gross Bkgind Net CF EFL dpm Activity
Counted Counts Period CR CR CR cpm pCi
+ = = + dpm+ + =
a cts min cpm cpi cpm 67 222146 nCi
By cts min cpm cpm cpm 95 222E+6 puCi
N
/\//ﬁ/ Date: f2) &
/ 14

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

«w
Al €

where:

Technician Performing Calculation:

= o
A_ZU

alpha:

_ Ajn (e»0.0GSS(AT))

1 - e

00655 (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, pCi

= AZ(}LCI - A'{LLCl (6“0»9655 (hrs))

1

- €

[_LC] _ [LC] (er(].()(ﬁﬁ (-___ his)

-0.0655 (hrs)

1
™

- €

N \\
v 1 Ci

0.0655(___his)

Date: ™o\ B
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ANSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta

ol

long-lived activity:

B A,pCi = (a AypCi) (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. 94406 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 16.6 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 83
~  Technician Performing Calculation: /\",»‘/"/"__/ Date:_ N\ N

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

If:

Then:

Technician Performing Calculation:

HP Supervisor Review:

Instructions 12 and 13:

‘\‘;..\

u,Ci/ml lA”,n]

U pnCi/ml A"

volume

(Awu’]

[Au”]

O O O ©o

> 1E-13 pCi/mi

> 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 71 isotopic analysis

Date: \\ D\

Date: ' </ &/, 2 / /71)

,’\ i /f/f/\/f/ "M
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e , T .
—INSFRUBEHON3—Cateutate the Total Sample Volumre:— i | c'i“"

AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: Frme Clelin
A/S ID Number:__ | 452~ RWP Number: FmM- | 04 ATGS Number: Fmd ~ | 3|

Date Start: Dec. € Y Date Stop:_[2. 7 , 43~

Time Start: 0 %732 Time Stop:___O_% “Y4S Total Time: [ S~ minutes

Sample Location:_Hot™ Cet( €oof

Sample Type: O Breathing Zone O General Area O Other:
s High Volume O Low Volume O Lapel/Personal
~ ‘ X
Comments: ph

Technician Performing Sample: S hoe K ILG 2 Date: |2 / 2 ZE‘Z(

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

Type Sampler: £ g\'\ Volume gz Sempler. Type Counter:L - 2427

Sampler 1.D.: |4 S2 Counter 1.D.. 49045
Cal. Date: l/ R lcig' Probe 1.D.: t g ¢ 3,;';/
Cal. Due Date: ” 1% } 96 Cal. Date:_ 2 || [ 14 IQS
Flow Rate Start: 4SS %1 cfm Cal. Due Date: S J |4 \ b
€ Ipm
Flow Rate Stop: o O cfm Count Time: D v minutes
= Ipm
Alpha Bt . 326
Average [Flow Rate: XI5 ] cfm Beta/Gamma LEAf: 48
O Ipm

Alpha Background: 0.5

Beta/Gamma Background: St

@ —'(’EAUG@ Date: [ 7 /7Y

Technician Performing Count:




INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
[S minutes X X 7. § cfm X 2.83E+4 = 1.2 £ mi
- _ '™  1pm X 1OE+3
Technician Performing Calculation: K *172,4/\69/»5 Date: /2 / 7 / Qe

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Rptop (1 + t,p/ty)

MDA uCGi =
ml 222E6 « E ¢ V ¢ t . &
where: \Y = Sample Volume in ml
E = Counter Efficiency
Rg = Background Count Rate (cpin)
tg,, = Sample Counting Time (min)
ts = Background Counting Time (min)
— 173 it
Alpha MDA = 5.9 e Beta-Gamma MDA = __ (- £ £
Technician Performing Calculation: (T C,AA/C;IA/_S Date: [ 2 / 7/ ?S'/

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 q.'{s’ 17( cts r min JY cpm 'gcpm JY cpm 2{ .67 ‘4—5% 2.22E+6 3'5-& gCi
Byq-‘ lg q(.fo cts 'O min clq cpm S_é cpm % cpm 4,0 95 ‘} q X 2.22E+6 ‘QF ‘%Ci

Technician Performing Initial Count: € Tre oy A Date: /Z/ 7 / fg/

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume Initial Activity
@35 E 3 uCi X FR + 12 Tml = L2 7" ucCiml a
ByL.2€ ™9 ucCi X FR + L2F Tml = 4 £ ,cCim By

FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)
~ )
Technician Performing Calculation: 1 2?404/5/3 Date: )2/ 7195
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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.

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 222E+6 uCi
By cts min cpm cpm cpm 95 2.22E+6 nCi
Technician Performing 3 Hour Count: /U / A Date: \\\\‘m

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

RN . yin s f A .
a__ P 1Ci X FR + s ml = i 1Ci/ml a
By _ ©"™  LCiXFR + SR = e uCi/ml By

Technician Performing Calculation:

M| A=

Date: ™\ (V\

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

T2 (min)

tVaa =

tV2 By =

Technician Performing Calculation:

In

- .693 (1)
Final Activity
Initial Activity

elapsed time between counts in minutes

P b

KIEN

s

Date: N VB

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 1: Decay sample Tor 20 hours and

then recount the sample:

Time Gross Count Gross Bkgnd Net Cr Bl dpm Activily
Counted | Counts Period CR CR CR cpm uCi

= = - = + dpm+ = =

@ cts min cpm cpm cpm 67 2221046 nCi

By cts min cpm cpm cpm 95 222E+6 nCi

Technician Performing 20 Hour Count:

Date: N\ D‘

M [ A

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

alpha:

~ A_‘a (6-0.0655(A']'))

where:

Technician Performing Calculation:

1 - e

'0.0655 (4T)

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

— AZU‘LCi _ AdLCl.le.O‘OGSS (hrs))

1 - e -1.0655 (hrs)

— [,lCl _ ,UCI (ev().()()ﬁﬁ (- his)
1 _ e-()‘()ﬁﬁﬁ(_hls)

a A, uCi

N B

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

R

? B AC = (a AyuCi) (0.67)
where 0.67 is:

Nuclide TV Ci Emission Yield Energy
'Th-232 L4E+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: N /7’1) Date: \\,\ A

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

y LN

A,uCi = . wCi/ml [A;,"]
volume
In. :
AL uCi = - pCi/ml [A;,”]
volume
If: [A] > 1E-13 pCi/ml

[AL®] > 2E-10 uCi/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

Technician Performing Calculation: 1}&//‘54/ Date: N\ B

— 4 / / -

4 */' ~ . 7

HP Supervisor Review: gLf /é//f/l/‘}/e/fz /\/71—— Date: /,é/l;g/f S5
[ 7 : '

e

Then:

o © O o
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AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

_ Project/Location:__ |~ T _ Me Cle AN
A/S 1D Number__ 4§ RWP Number:fy- 104 ATGS Number: FMA-~ |32

Date Start: 12)\\ lglg Date Stop:i’ZJH “l’S,

Time Start:__ [0\ 25 Time Stop:_ [0 ' B S Total Time: [O minutes

Sample Location: TOr OF  ptoT (€ LA

Sample Type: O Breathing Zone & General Area O Other:
"B High Volume O Low Volume O Lapel/Personal
Comments:_}ack  Havwmee | S T o HsT Cea
Technician Performing Sample: f HUM\O"\@«QS Date:{ll ]' & ! 95
INSTRUCTION 2: Complete the following information concerning sampling equipment and counting
equipment:
Type Sampler:_tty S W Volome Bie Sanplen Type Counter: L — 24 2
- Sampler 1.D.: 14 52 Counter I.D..:-jt 4(7 045
Cal. Date:___ 1~ 1%-9S" Prove LD~ IZ LIS
Cal. Due Date:_ |~ 1€~ 76 Cal. Date: \\\ 14 \Qg
Flow Rate Start: 4’5/ ﬁ cfm Cal. Due Date: gl l%{ﬁ’ g
Flow Rate Stop: 277 o cfm Count Time:___|D My minutes
Alpha Eff__. S0
Average Flow Rate: 3 ﬁ: S cfm Beta/Gamma Eff:__ . \ 4’ ]
Blpm—
| :;1_@“ ‘!\314 (  Alpha Background: 0.2 C\PM
Beta/Gamma Background: SL P
— Technician Performing Count: Q,_\/ZA/\J@:AS Date: | 7—) [ l 795

ATGF 030 Page 1



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume

_ l 0 minutes X ,342 cfm X 2.83E+4 = .o F ’ ml

- P> 1pm X 1.0E+3

[2
Technician Performing Calculation: @ T eANCAS Date:!H J 95

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Rt g5 (1 + tg, 5/ t3)

MDA uCi =
ml 222E6 « E « V o t. ¢
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Rg = Background Count Rate (cpm)
tg.p = Sample Couating Time (min)
ts = Backgrourd Counting Time (min)
—_ ; -2
Alpha MDA = __ 5, < £ 3 Beta-Gamma MDA = L7 E""
Technician Performing Calculation: ¢ 1 Q‘V’wﬂ5 Date: (2 / /I } 2

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 wCi
+ = - = + dpm + + =

a \OAO 475' cts lD min 4_8 cpm 0-2- cpm 48 cpm 7& 67 330 222E+6 Sf- gi
EYlO.. 4D \® \e)cts (T min ] g chm sﬁ_cpm ’&(Dcpm \%’5 95 | \ﬁ-% 222E+6 4~ E‘ *i

Technician Performing Initial Count: T RANEA Date:12 111 ]S

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume Initial Activity

- -1l
a 99¢ S,LLCi X FR + Lo 'ml 2.92F pCi/ml a
Bv4.0 £ q:Ci X FR - 1.QE7 ml = . &'  ,cimlBy

—. FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)
YT /i)
Technician Performing Calculation:__ | [ CGAS Date: [ /1| [FS
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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.

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm nCi
- = - = + dpm + + =
a cts min cpm cpm cpm 67 2.22E+6 uCi
By cts min cpm cpm cpm 95 222E+6 nCi
Technician Performing 3 Hour Count: /\/ / A Date: N\ i\

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

3 Hir. Decayed Activity Volume 3 Hr. Decayed Activity

o PN LcixER + PN m = A uCi/ml a
& . v N

gy "~ uCi X FR + A T ™ uCi/ml By

Technician Performing Calculation: N / A Date: N\ \A

-

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
taa = A
tv2 By = N ]b‘

/A

Technician Performing Calculation: Date: N\ 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
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 222E+6 wCi
BY cts min cpm cpm cpm 95 222E+6 uCi
Technician Performing 20 Hour Count: N l A Date: K\ D

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

alpna:
A" TALS-AS (e00655(AT) y
1 - e00855(AT)
where: A ” = long-lived activity which emits alpha
Ay” = 20 hour decayed activity due to alpha
AS” = 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._mu,Cl _ Az[LCI (e-0.0655 (hrs))
1 _ e-0.0655 (hrs)

a A pCi =

— LLCI _ I.LCI (e-0.0655 (-___hrs)
1 - e-0.0655(_hrs)

* A
= P\ e

/\//A” Date:_ ™\ By

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

P A BAuGC = (a AyuCi) (067)
~ where 0.67 is:

Nuclide T Gi 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 = 2.83 189 = 0.67
Total long-lived beta activity = 945 + 945 = 1.89 2.83
" Technician Performing Calculation: Aj {A Date: N\ 5

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

ApuCi = _ P™N  uCiml (ALY
volume
AufuCi = _ N Ciml (A7)
volume

If: [Ay®] > 1E-13 pCi/ml

[ALf] > 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
Technician Performing Calculation: é&/ / T Date:_\\\\ P

VHP Supervisor Review: ; z Z L%%’ Date:/ﬂ/%// {/? 5

o o0 O O

L4
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AIR SAMPLE DATA AND ANALYSIS

ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: FT e (Lo (LAJ

A/S 1D Number: [. /q 2/ RWP Number:_Fpl— ZO‘f" , ATGS Number:fﬂZﬁ =/ = -

Date Start:_De /] [ 95 Date Stop:__ Dec |l IS

Time Start: ] 3+ RO Time Stop:___[S . 30

Sample Location:___[jStE C Hotl (.

Total Time: 2232 minutes

Sample Type: 4 Breathing Zone O General Area O Other:__

O High Volume 8d ow Volume O Lapel/Personal

Comments: |J "\

Technician Performing Sample: g/\h /U.k— ws Lere

Date:[ ¢/// Z"V’f‘

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

equipment:
Type Sampler: Low Vsl ome 10 < v Lo
Sampiler L.D.: +H {192
Cal. Date: [ =t7-9S
Cal. Due Date:_[— [/~ ﬁ)é

0

Type Counter: Z ﬂf :’3*'7
t)1:":’/"/“ —
Counter 1.D.: 77()4 )
3/"[ e ) o
K ey

Probe 1.D.: 7
Cal. Date: // — /\jl - L/S'

Flow Rate Start: Q §_ Cal. Due Date:g“/ o - (75
& lpm
Flow Rate Stop: £ S —cfrT— Count Time: ] O WA Af minutes
o Ipm
Alpha Eff: ] 3 '%O
Average FFlow Rate: 7? . Beta/Gamma Eff:__ - } 4%
T ipm \\‘9-7\
L Alpha Background:___ (O, 2 C‘j/n/l
Beta/Gamma Background: D4 ¢ !g(
Technician Performing Count: Q [eANEAS Date: | 2} L [?;\j—'




INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume (
y nd
120 minutes X 2 efm X 2.83E+4 = 9E = m
- 75 1pm X 1.0E+3
Technician Performing Calculation: lQ (LanCAS Date:/ 2 ’ I\ (75—/

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Ryt gup (1 + tg,p/ty)

MDA uCi =
ml 222E6 « E o V ot ¢
where: \% = Sample Volume in ml
E = Counter Efficiency
Rg = Background Count Rate (cpm)
ts,p, = Sample Counting Time (min)
tg = Background Counting Time (min)
-1 - _ -l
Alpha MDA = b4 g 'S Beta-Gamma MDA = __‘[.[, £
Technician Performing Calculation: )Q' {r2AMEAS Date: \?—\ i }?C

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'\’)f) ?_% cts )O min %' cpm O.chm <6 cpm Jl 67 \330 2.22E+6 ‘-bﬁ-S#Ci
ﬂYléiO’J ?,351 cts |9 min —74 cpm S ¢ opm |% cpm \q 95 .)Aé 2.22E+6 5_‘%E-.ngi

Technician Performing Initial Count: (2— oA Gas Date: {2 J/ [ J ?(
U

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume Initial Activi

!
a L LE “ﬁCi X FR + 9 £ é_ml = .8 E uCi/ml a
BYSREZ uCGiXFR = 9£f ml = 6.4 e ucimi By

— FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)
Technician Performing Calculation: ﬁ W Date: n_,( U [Q‘ <
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lNSTRUCTION 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 Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm nCi
= = - = + dpm + + =
a cts min cpm cpm cpm 67 222E+6 u1Ci
BY cls min cpm cpm cpm .95 222E+6 uCi
. . AN
Technician Performing 3 Hour Count: /\/ / A Date: I\

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 SIA G X FR + BA  mi = pola uCi/ml e
By __ ™ uGiXFR o+ _wh  om = lA uCi/ml By
Technician Performing Calculation: d\j / /—¥ Date: ™51\ .(:\

T

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 = IQM‘
tV2 By = NEA
"y
Technician Performing Calculation: W //""' Date: N\ D’

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 sampie 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 Giross Bkgrnd Net Cr I:FT. dpm Activity
Counted | Counts Period CR CR CR cpm 1 Ci
- = . = + dpm+ + =
o otr min cpm cpm cpni .67 2.22k46 nCi
By cls min cpm cpm cpm 95 2.22146 nCi
. . . - S\ D)
I'echnician Performing 20 Hour Count: ]\] /f‘) Date: W\

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

(14
Ay

where:

Technician Performing Calculation:

= @
Ay

alpha:

_ Axa (e-0.0GSS(AT))

1 - e%0oss@n

I

il

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___Z(MCi - Az[J«Cl (6'0'0655 (hrs))
l ~ e-0.0(»SS (hrs)

— LLCI _ [.LCI (‘ev().()GSS (-__ hrs)
1 _ e-O,()()SS(__hls.)

= S ci

a A, pCi =

e

Date: ™\ X
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lNSlRU(,IlON 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
- long-lived activity:

P) ’A B A uCi = (a Ay Ci) (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
Total long-lived beta activity = 945 + 945 = 1.89 .83
Technician Performing Calculation: /\J ( A Date:_{\ \{\

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

DA il (A7)

I

A, "uCi
volume

A, uCi = M!}B« #Ci/ml [Au,ﬂ]

volume

If: [Ane) > 1E-13 puCi/ml
(AL > 2E-10 pnCi/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

Then:

O © O o

Technician Performing Calculation: f\/ /A' Date:_ 1 { £

. . g ' / o
™ HP Supervisor Review: ;7\7//4/4;?/8/\/1}" Date;}/i////é/s

-
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AIR SAMPLE DATA AND ANALYSIS ATGF-030 1195

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: %ET MC CLELLJ}/\) - 3/,;2—*

A/S 1D Number: [fé;:' RWE Number: SM =09 ATGS NumberFL =/ 7[
Date Start: /7’)”//;7/96, Date Stop: /%//9;/;7;‘ |

Time Start:_() 9[)§ Time Stop: () g/ 0 Total Time: 3 minutes
Sample Location: —,U\g MT‘ [fFE/- L — :7,/'761/4 (LA [TER /N

Sample Type: &Breathing Zone O General Area O Other:
ligh Volume O Low Volume 0O Lapel/Personal

Comments: “Jﬁ/-}(’ K H,Q}"’U"/]E}E//\J (&
Technician Performing Sample: .—P, SH[ MKW ILE = Date: lﬂ 1&[ f

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

type sampler:_ P2 TV G400 type Counter- L= 2 JAT
Sampler 1.D. #1459~ Comter 1D 790 FS
Cal. Date: \/ | ?/ 9 ? Probe 1.D.: 715/)7 2 5/
Cal. Due Date: /| f/ g¢ Cel. Date:_ /4 ‘7‘/7 5
Flow Rate Start:___ 4} é Helm Cal. Due Date: 5: // ¢/ (A

O ipm
Flow Rate Stop: LS E:Cflll Count Time: /C' minutes
O Ipm — - ()
Alpha Eff: RN, y

2 ez
Average [low Rate: «/’\5 { M cin Beta/Gamma Eff: / / / /
O Ipm V ..

Alpha Background: ’ 777

Beta/Gamma Background: \5’4[[‘/—7/"//‘

—z7 . /]
Technician Performing Count: %/"' ZWA/L% Date: /;\///‘;7/;5




INSTRUCTION 3: Calculate the Total Sample Volume:

'Total Sample Run Time Sample Average FFlow Rate Total Volume /
- 25 5 - 5.5
Q/' minutes X , D cfm X 2.83E+4 = i Ll ml

Ipm X 1.0E+3

i ’ . Sy e
Technician Performing Calculation: 7~ ! 0[]//1‘/?//‘/\/% Date;/7//e{/ﬁ}

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329 VRpt g (1 + s, 5/ tp)

MDA uCi =
ml 222E6 « E « V « ;.3
where: \Y = Sample Volume in ml

E = Counter Efficiency

Rg = Background Count Rate (cpm)
ts,p = Sample Counting Time (min)

ty = Background Counting Time (min)

-/ ’.D—— / . -// /,/ v
Alpha MDA = l("/ = Beta Gamma MDA = =X ‘%/; _ [c <
Technician Performing Calculation: 7( / /«/"L/’/ A Date: /’ﬁ //7:72/?/”?

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 wCi
- = - = + dpm + + =1
-

a[?i/f,l;,"[/ ['/(‘, cts /.. min [:’1/ é cpm ’/cpm (‘/ 6- cpnt /[ 67 |, '/)7’_‘; 222E+6 151_:#0 "
ﬂy[')é, 42‘) < 13/'/ cts /[ min /-25/ cpm 3/4— cpm ,Z}Z cpm /éoz (/4 Z/ 222E+6 ,‘;jK'E#Ci /

Technician Performing Initial Count: E /\/u{,&ﬁ’ Date: IL//L/‘iS

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Actmty Volume /. Initial Actzivi}y

ZLgé.’_”_ﬂv 1 X FI{/[*) )’/[ ml = /‘;Ew/» p1Ci/ml a
BYSLE i X PR ) + 3L m = (,BE 7 ucim gy

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

ik . /'y ;
Technician Performing Calculation: &Y /]41«4716 /l/L?L Date:/f%'/:?/yr

A
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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.

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activiy
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 222E+6 nCi
7‘ | |
Technician Performing 3 Hour Count: /v, /4V Date: i O\ i\

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 DIN uci X FR + oIN _ ml = 14 uCi/ml a
gy uIN L CiXFR - PR ml = o4 wCi/ml By
Technician Performing Calculation: f \/%‘/ / l/ Date: N\_'\ 0O

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

T2 (min) = - .693 (1)
In Final Activity
Initial Activity

,.,
1

elapsed time between counts in minutes

tV2a = Ny
t2 By = P
} / y
Technician Performing Calculation: /V , ,AV Date: >\ 9

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 FL. dpm Activity
Counted Counts Period CR CR CR cpm 1Ci
- = = + | dpm+ + =
a cts min cpm cpm cpm 67 2221246 nCi
By cls min cpm cpm cpm 95 222E+6 1Ci
r/
Technician Performing 20 Hour Count: /\///A/ Date: N\ A\

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

o
Apr

where:

Technician Ferforming Calculation:

= 1
Azn

alpha:

. A a (e-0.0GSS(A'l'))
3

[ . e0065 @AM

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 puCi

AwCi - AwCi (00655 ()

1

_ e-0.0()SS (hrs)

LLCI _ LLC] (‘e-(),ﬂ(ﬁﬁ (-___ hrs)

L

/e

_ e-O.()()SS(___hls)

/

Date: )\ \ K
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INSTRUCTION 13: Using the value of alpha lonig-lived activity from Instruction 12, calculate the beta

D I

long-lived

where 0.67 is:

activity:

B A pCi = (a AypCi) (0.67)

Nuclide T 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
PL-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
Total long-lived beta activity = 945 + 945 ="1.89 2.83
Technician Performing Calculation: /\///A'-' Date: [\\‘ \ i\

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

LN
AuC = e
volume
A T = ;)\b\ . B
A, pCi pCi/ml |A,7]
volume
If: [A?] > 1E-13 uCi/ml
[ALf] > 2E-10 uCi/ml
Then: o
@]
[¢]
o]
. . . A
Technician Performing Calculation:

HP Supervisor Review:

Al

pCi/ml A},

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

Date: /"}//, | %/ (/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: F7’ Me CL el
A/S ID Number__ [ 45 2 RWP Number:_ffa1- jo < ATGS Number;ﬁ’lj/ﬂ7 - [ 15—

Date Start:_Deoc (¢, 44 Date Stop: Dec 12, 4§

Time Start:__|[ ' 272 Time Stop:__1[156 Total Time: 24 minutes

Sample Location: (RS Rinom @La’éa 3192

Sample Type: st Breathing Zone O General Area O Other:
& High Volume O Low Volume O Lapel/Personal

Comments:_HY [DA- EI LTe Clr\ﬂ/u%e O JU

~0

Technician Performing Sample: ShowKwi et Date: | 2}/

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

equipment:

Type Sampler: nglx\ Valinwe fa Sampleq. Type Counter:_[— = : 27
Sampler L.D.: [+5 < Counter 1.D.: = ?7ﬂ oG -
Cal. Date:__ | = ]2 -5S" Probe 1.D.: T LT
Cal. Due Date:] = 1% ~95™ Cal. Date: I } < /C/S_
Flow Rate Start: 44 Bcfmm Cal. Due Date: C/ /4 /‘/75

O lpm
Flow Rate Stop: 3 + 8 cfm Count Time:___ |2 pq,0 minutes

O lpm _

Alpha Eff:___ 229
‘ ~

Average Flow Rate: 4 L. S’ G~cim Beta/Gamma Eff:_« 1‘1“’[

O Ipm

Alpha Background: £~

Beta/Gamma Background: g%

Technician Performing Count: [ TTpaNEAS Date: (?,-/I Z/CIQ'—




INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume

34 minutes X ﬁz'l 5 cfm X 2.83E+4 = f é— 72 ml

- " 1pm X 10E+3

Technician Performing Calculation: R ] TA/M/@ /7’5 Date: /xﬁ///q/? 5/

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Rgt g5 (1 + t5, 5/ tp)

MDA uCi =
ml 222E6 « E « V » tg 4
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Rg = Background Count Rate (cpm)
tg.y, = Sample Counting Time {(min)
ty = Background Counting Time (min)
SuE7'7 Y
Alpha MDA = %, ¢ Beta-Gamma MDA = _//.
"z —_— R "
Technician Performing Calculation: ff / LPANEGHS Date:_/ Q/X /y 5

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 + = =

u/ﬂﬂr ggﬁfcls /‘0 min 333 cpm ﬂlﬁ cpm 33§cpm 4422 67 (7/ ﬁ;’:ﬁ?? 2.22E+6 é/éf-’pgi:
305 | Jy7 = 1jo_mn fja an |54 an [gspan 1905 # |p,j49 | 220 B 7fw

-
Technician Performing Initia! Count: K I RANCAS Date: /X/ﬂ//f

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Act1 vity Volume Initial Activi 1iy
wbbE I XFRA) +  FEF m - G ET Cimle
Q}E’ﬁyéﬁﬁ uCi X Fl{é) 47 mi = A FEE 'O ucimipy

— FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)
7 ,
Technician Performing Calculation: (A sy, s ANEHBRS Date:/%,//é’// g5~
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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.

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm nCi
+ = = + dpm + + =
a cls min cpm cpm cpm 67 2.22E+6 frien
By cts min cpm cpm cpm 95 222E+6 uCi
Technician Performing 3 Hour Count: /\/ } al Date: N a2

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 o™  LCIXFR + N D\ _ uCi/ml @
: WY BN

By O™ L GiXFR - A B o 1 Ci/ml By

Technician Performing Calculation: /J /A' Date: 0\ F\

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 = ‘)\b\
t2 By = 9\5\

Y. ,/A' Date: [Q\ P\

Technician Performing Calculation:

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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CINSTRUCTION 11 Decay sample Tor 20 hours and then recount the sample:

Time Gross Count Giross Bkgind Net Cl |10 C dpm Activity
Counted | Counts Period CR CR CR cpu (i

= = = + dpm=+ = =

a cts min cpm cpm cpm 67 2.221:46 nCi

By cts min cpm cpm cpm 95 222E+6 nCi

Technician Performing 20 Hour Count:

Date:_N! | A

N a

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

Technician Performing Calculation:

= a
AZ(\

alpha:

- ALC (e-U.OGSS(AT))
3

1 - el0oss@n

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, 1 Ci

AuCi - ApCi (g0 (e

| - e

-0.0655 (h1s)

[_ICI R [,LC] (e»(l”()ﬁﬁ (_ hs)

oA

l _ e‘().O()SS(____hls)
A D™
e\ i

Date:

1A
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“INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

RIA BA,uCi = (¢ AyuCi) (0.67)

where 0.67 is:

Nuclide Tz Gi Emission Yield Energy
Th-232 1.4E+10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 575 yr. 9446 Beta 100% 0.05 Mev
Ac-228 16.13 hr. 9440 Beta 100% 2.11 Mev
Th-228 1.91 yr. 917 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. 916° 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 83
Technician Performing Calculation: [/ /fL Date: f\/\ Q«

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

Al = [\U"\ nCi/ml A, "]
volume
A, uCi = I uCiml A"
volume

If: (Al > 1E-13 uCi/ml

(Ay"] > 2E-10 uCi/ml

Report this to the HP Supervisor Immediately

Post the area as Airborne Radioactivity Area

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

/ / | .
Technician Performing Calculatlon /" A/ Date: /v =

HP Supervisor Review: ﬁ 7/Lg/\/ﬁ £ /‘Af( Date:/;;;//cg/ s

Then:

o O O o
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AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: F{ M eCle((nN
A/S ID Number:____ I l 52  RWP Number_FmM- |64 ATGS Number:_ﬁﬂf}_-[_i_é

Date Start:__| 2 \ {3_’48/ Date Stop:{2 ) L 3' a5
Time Start: H N Zg Time Stop:__/ S'oo Total Time: ,5 S minutes
Sample Location:
Sample Type: O Breathing Zone & General Area O Other:
exidigh Volume O Low Volume O Lapel/Personal
Comments: Bt Ce .e

Technician Performing Sample: S ho ad KM lew Date:| ZI l}]QS'

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

equipment:
Type Sampler: H l@b\ Yolume Aig Samplent Type Counter: L- 2929
=+ —

Sampler LD.: H /‘} gL Counter 1.D.: 4?04 S
Cal. Date:__ |- (% } as Probe 1.D.: * q)é 723
Cal. Due Date: !~ |2-96 Cal. Date: ”l | 4 \QS
Flow Rate Start: 45’ A cfm Cal. Due Date: g_ [ | QJ 44

O Ipm
: sop. 19 . . .
Flow Rate Stop: AL cfm Count Time: |2 v minutes

O lpm

Alpha Eff: 335
Average Flow Rate: 2 1. — clm Beta/Gamma Eff: .‘—1“'4 |4 &

O ipm
Alpha Background: O ) 4: P

Beta/Gamma Background: PR <o m

P W% ____ Date: l¢// ?/ {’C/

Technician Performing Count:




INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume

K S minutes X A5 cfm X 2.83E+4 = 2 \1F 7 ml
D*  1pm X 1.0E+3

Technician Performing Calculation: Q—J—Q- Al gas Date: /72 / /3 /qr

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329 VRgtg,g(1 + ts, 5/ tg)

MDA uCi =
ml 222E6 « E o V ¢ . .4
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
ts,p, = Sample Counting Time (min)
g = Background Counting Time (min)
-3 . S
Alpha MDA = I 4E Beta-Gamma MDA = 3.2 £
Technician Performing Calculation: Q_ \/2;/‘}{\/?]1:\’3 Date: {l}[ 3 HT

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 nCi
- = - = + dpm = + =

—1

ajs < | qoes | jp min g oom | pgoem | G oam |3 ]| 2295 222E+6 ('%E’S,Lg
BY S | goges [ (O min | g om 5@ om [ fRepm |14 95| g ‘2,2ZE+6 y.1£ ~SCi

Technician Performing Initial Count: R__“eavens Date: | ?J )?} 95

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume Initial Activity

« LB£° uCi X FR + 276 m = 20 e 7’uCi/ml a
1T

BY4.267 uCi X FR + 2.1 £ Tmi = .2 £~ uCiml By

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

Technician Performing Calculation: I (@\A'/‘-/XU”@ Date: 12{ /s )?3/
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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.

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 222E+6 uCi
BY cts min cpm cpm cpm 95 2.22E+6 uCi

I\/ //A' - Date: f\;\‘f(\

Technician Performing 3 Hour Count:

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 % uCiXFR + pA ml = SIAY 1Ci/ml a
By _ old  uCiXFR . o m = M .Ci/ml By
Technician Performing Calculation: /\/ /JZL Date: (\‘v‘\/*\

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

t1/2 a = t\\l\f\

tve By = \3'5«

Technician Performing Calculation: A/ / A’ Date:_{\ | *\

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

Technician Performing 20 Hour Count:

Time Gross Count Gross Bkgind Net Cr B3 B dpm Activity
Counted Counts Period CR CR CR cpm nCi
= = = + dpm+ + =
" cts min cpm cpm cpm .67 2.221°46 nCi
By cls min cpm cpm cpm 95 222E+6 uCi
i
M / A’ Date: N\ A
v <+

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

Ayt

where:

Technician Performing Calculation:

= @
Az

alpha:

- A2 (e 00555y
3
1

00655 (AT)

fl

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 pCi

AZQLLC[ - AMCI (6'0-0655 (hrs))

1 - e

-0.0655 (hrs)

[JC] - [IC! (e-(l.()(\ﬁﬁ (- hs)

I R e~(\.()(\55(__hl:;)
EN
NS

M A

Date: ,ﬂ\! | D‘

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

long-lived activity:

DIA B ALKCH = (e AyuCi) (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. 9440 Beta 100% 2.11 M.e.v
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: W (A Date:_{ A

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

A, uCi = L pCi/ml A "]
volume
A, uCi = o\» uCiml (A"
volume

If: [Au] > 1E-13 puCi/mil

[AL®] > 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
o Send the sample cut for an isotopic analysis
>~ 30"
Technician Performing Calculation: /\/ /74 ' Date:_.v '

(j M,/ ~ /. B
HP Supervisor Review: f\ ' ‘/%aj, ‘/f/\\ﬁ' Date: / ;:'}// %//25
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D YW APN | Lot 4o 'Fatal Sansnnla L VPN PR %6( iy ‘,é '()(o
TV oJa A wrs AN eI LAY T LAY 1 B IALLL \'llllll’l\, YV CrICsIIrcC .

AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: i Mp C (e (AN
A/S 1D Number: l ‘fS’Z, RWP Number: FMIo3 ATGS Number: ﬁnﬂ [>T

Date Start:__[De, | d | 45 Date Stop: >ec 19,45

Time Start:_© {30 Time Stop:__ /40 Total Time:_/D minutes

Sample Location:__Fha1- Cell Hepa  Charse out

Sample Type: ¥ Breathing Zone —B&Geae-ml—»h-ea-RJ O Other:

IxHigh Volume O Low Volume O Lapel/Personal

Connments:_'A/E?'?A C ANELE 0 UT™
Technician Performing Sample: ?; SHOI\) K U\) | L E k Date:llz [ i{f

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

- I ,
Type Sampler: M Bie 5,4“9@& Type Counter: Z '{2 /;7 ?
Sampler 1.D.: 4 S- 9_§ Counter 1.D.: ?7” %?

Cal. Date: ’ // g/? 5/ Probe 1.D.: /ﬁ;};
Cal. Due Date: /// g/?é Cal. Date: //// 4/?5
Flow Rate Start: 4 0 W cfm Cal. Due Date: 5'// 4/9 )é

O lpm

Flow Rate Stop:__ O Befm Count Time.___ /O minutes
i Alpha Eff.__ , 32 7

Average Flow Rate: ,40 % cfin Beta/Gamma Bit._ (2. /[ 48

O Ipm

Alpha Background: 0 / é

Beta/Gamma Background: 5’é

Technician Performing Count: K %6/’/ \ Date: /%//4 95.




~ INSTRUCTION 3: Calculate the Total SampchV()lumc:

Total Volume

/;ZZ” ;‘Z ml
Date:/@?///i//g

Sample Average Flow Rate

ﬁﬁ cfim X 2.83E+4 =

M 1pm X LOE+3

f/?d/‘/vf’/wf"
d

Total Sample Run Time

|0

minutes X

Technician Performing Calculation:

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329V Rgt gy (1 + t5, 5/ tp)

MDA uCGi =
ml 22266 « E ¢ V » 5,5
where: \% = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
to,p = Sample Counting Time (min)
ty = Background Counting Time (min)

_) 2

Date: /;5,7% ¢,/¢S

oy ¢
/ Beta-Gamma MDA = 5/ /E

4

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

Alpha MDA = é' ? E

Technician Performing Calculation:

Time Gross Count Gross Bkgrnd Net Cr EFT. dpm Activity
Counted Counts Period CR CR CR cpm nCi

+ = - = + dpm + + _4—-

a [);’[)[/ é;gé’ cts /0 min éj”[?pm 0f[7cp11) ég cpm j4 67 '3_2 7 222E+6 /,55 p:(ffi

[370;) _gé{cls /0 min )3é‘. cpm S‘é cpm / QZ‘ cpm /57 95 1 ¢ / qg 2.22E+6 %35”;6

Technician Performing Initial Count: E VMM/YL'

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activ
j 1 X FR{4 +
By ﬂ Ci X FR@

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

Technician Performing Calculation:_rz ’

Volume

g:gé ;ml
ZgZE ;ml

Initial Activi

4.2

‘7

[l £

/

c/

Date:/é%//’f}/7§

wCi/m! a
nCi/ml By

__ Date: /2//4//9€
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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.

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 222E+46 uC
BY cts min cpm cpm cpm 95 222E+6 uCi
.« . !
Technician Performing 3 Hour Count: /\//// ; Date: N\ | i

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
«___DIN  uCIXFR NN B A1 uCi/ml o
By oW uGiXFR o+ o m = Ol uCi/ml By
Technician Performing Calculation: /\j/ﬂ" Date: \. &

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

T2 (min) = - .693 (t)
In Final Activity
Initial Activity
t = elapsed time between counts in minutes
thaa = 73’ A
tvz By = wal A

1\)// /Q" Date:_ N\

Technician Performing Calculation:

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 Z0 hours and then recount the sample:

Time Gross Count Gross Bkgind Net CF EEFE dpm Activity
Counted Counts Period CR CR CR cpim ne
- = = + dpm+ - =
r cts min cpm cpm cpm 67 222146 nCi
Ay cts min cpm cpm cpm .95 2.22E+6 uCi
.. . sl
Technician Performing 20 Hour Count: /\{//; Date: ' 7

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

alpha:
ALt Ayt AS (e 00551 y
: 1 - et06s@mn
where: AL” = 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 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_Z(#Ci - A-JiCl (e-0.0655 (hrs))
1 _ e-0.0()SS (hrs)

a A uCi

— [LC] _ [lC] (e-().ﬂ()ﬁi (- this)
| _ e-O.()()SS(__hls)

N e

\\ff{;\f

Technician Performing Calculation:___ Date: ™
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INSTRUCTION 13: Using tire value of alpha long-lived activity from Instruction 12, calculate the beta
long-lived activity:

DA B A, uC = (a AyuCi) (0.67)
wheie 0.67 is:

Nuclide TV Ci Emission Yield Energy ]
Th-232 14E+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% | 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
rb-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: /\i//f/ Date: 1/ | 2

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

AyuCi = _ NIN  pCiml A,
volume
AyuCi = _ NIN uCiml (A"
volume

If: [A°] > 1E-13 uCi/ml

(AL"] > 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
° Send the sample out for an isotopic analysis
/ {
Technician Performing Calculation: /\' /4’ Date: N\ !

HP Supervisor Review: ?//)4/\/1%71—' Date: /Q/4/y§
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AIR SAMPLLE DATA AND ANALYSIS ATGE-030  T1IA

INSTRUCTION !: Complete the following information concerning the sample:

Project/Location: FT’ Me CLelLAV
A/S 1D Number: lﬂ:§_2: RWP Numbet: Egj - lD‘{— ATGS Number: £ M AR Y )

Date Start: | 2 l 14[45' Date Stop: IZ,I {<H 95/

Time Start: q:‘ SO Time Stopi___[O 1 OO Total Time:_| O minutes

Sample Location: T Gl 1/enitilaTiow Eoom

Sample Type: R Breathing Zone 0 General Area 0 Othesr:
& High Volume 0 Low Volume O Lapel/Personal

Comments: CL'TT'//\/'(-‘ NEfAL F;\)[M Her CELL -
- _
‘Technician Performing Sample: Eﬁ/ ¢ / /—E/!:F,rﬁ_. Date: /(72{/1

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

Type Sampler: ng I Vo bane fre Shawelen Type Counter: L 2929

Sampler LD 14 52 o o Counter 1D 49043
g% 325

Cal. Date: | \ 18]45 _ Probe 1.1
Cal. Date: /1 ) [ { 9%’

Cal. Due Date: g] (4 [C}é

Cal. Due Date: | ‘ 13 }76

IFlow Rate Start: 40 !Jc[m
0 Ipm
IFlow Rate Stop: ES S D{clm Count Time: l O s minute
0 lpm
Alpha Tt 324
Average Flow Rale: ?55 .j’ (i/chn Beta/Gamma 1:f: , (C(@
0 Ipm '
Alpha Background: 9] é

Beta/Gamma Backgloundz 5 é;
_ Date: L;LL‘J HI

Technician Performing Counte



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
o minutes X 3%,S cfm X 2.83E+4 = 1 ET m
- O™ 1pm X 1.0E+3
Technician Performing Calculation: e TozA,valﬁ,s Date: ( &/ )4 /q S"

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 + 329 VRptg,5 (1 + tg, 5/ tg)

MDA uCi =
ml 222E6 « E o« V o t. .4
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)
-3 -1
Alpha MDA = b6 £ Beta-Gamma MDA = 3.9 £
Technician Performing Calculation: 42 ( e C,}:),S Date:; 2_//4 j 1

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 nCi
- = - = + dpm + + =

oo |13 o ™ | gy | bl gpoem | Go € 329 | 2amss | %o
Plotip [13g% @1 o mn [18q @™ g om | (33%m | )4p 5|, 148 | 22E+ |36 A

Technician Performing Initial Count: & Teaness Date: ! 2| 4 9SS

INSTRUCTION 6: Determine the Initial Airborne Concentraﬁon:

Initial Activity Volume Initial Activity

. Lo — '
a l.RF <*pdCi X FR + .l E T mi = 44 € ! nCi/ml a
By326 uCiXxFR +  LIE ! ml = L2 £ 7" ,ucimlBy

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

e
Technician Performing Calculation: (& \reoVEAS Date:] Z/ Iy /ff

- 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 uCi
= = - = + dpm + = =
a cts min cpm cpm cpm 67 222E+6 uCi
By cis min cpm cpm cpm 95 2.22E+6 uCi
N/ A A
Technician Performing 3 Hour Count: Date:_[V

I

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
v
«_ S'™  LGIXFR + N ml = A uCi/ml a
By __ o'\ uCiXFR - DIk m = SIE uCi/ml By
(
Technician Performing Calculation: A;/ A’ Date: |\J A

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 = NIA
tve By = IA\[\
r
e Perommine Catoat /b "
Technician Performing Calculation: /Ul i Date: V| T

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 Giross Bkgrnd Net Cr L. dpm Activity
Counted | Counts Period CR CR CR cpm pnCi
- = = + dpm+ + =
I cls min cpm cpm cpm 67 2221406 nCi
AY cls min cpm cpm cpm 95 2.22E+6 pCi
g .. . ) X i ')
I'echnician Performing 20 Hour Count: /\,)//%/ Date: N a

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

alpha:
A”fy = _A_Z(ln _ Aln (e~0.0()55(A'I‘))
| - et065 @D
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

Az(n‘LCi _ A';LI.CI (e-().OGSS (hrs))
l _ 6-0.0655 (hrs)

a A nCi =

—_ UC! R IJ.C] (e»().()(w55 (- his)
| _ ev().()(\SS(_hls)

= N]E uCi

¥>

v
Date: /|

Nk

Technician Performing Calculation:
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INSTRUCTION 13: Using the value of alpha long-lived activily
tong-lived activity:

DN B A G = (o Aypli) (0.67)

where 0.07 is:

from Instruction 12, calculate the beta

Technician Performing Calculation:

Nuclide TV Ci Fmission Yield Energy
Th-232 1.4E+10 yr. l. Alpha 100% 4.01 Mev
Ra-228 S.75 yr. 9446 Beta 1007 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% 0.3 Mev
Po-216 0.15 sec. 9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 9109 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
/b}/%/ Date: N | A

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

Instructions 12 and 13:

. L
A uCi = 1 Ci/ml AT
volume
A, uCi = DI it AL
volume
H: (A7) > TE-13 pCi/nd

[Au®] > 2E-10 pCi/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
. . . )
Technician Performing Calculation: /v

\/7 //7 4 - /
1P Supervisor Review: /)4/1 ,/,)L//L(L/fe/ff LVL’

Date: n A

Date/‘d‘;/’ /4/25
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AIR SAMPLLE DATA AND ANALYSIS ATGF-030 11/

INSTRUCTION 1: Complete the following information concerning the sample:

Me ClellaAV

Project/Location: T

A/S 1D Number: / 4‘§’l_ RWP Numhcr__&”:_l_o‘{'

ATGS Number: FviA =1 3?

Date Start: Dec. | X : q9< Date Stop: Dec  [X y 95

Time Start: < 34 Time Stop:___[4 42 Total Time: 8 minutes

Sample Location:£ T Cce Te HoT (= L(

¥ Breathing Zone 0 General Area 0 Other:

Sample Type:
st1ligh Volume 0 Low Volunie 0 Lapel/Personal

Comments: < J.A_(’ L HA-/\AM@Q_I«_%

S[’\QNKM(-Q/I Dale:l)a;lc(;

Technician Performing Sample:

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

equipment:

Type S‘""l’lel'i#\%\\' Valume BiR §4w~4[(‘/l_, Type Counter: L ~ 2929
| 4 gz— Counter LD QQO4S’

l - | B- 68’ Probe 1D 4 6 3 Zg'

Sampler LD

Cal. Date:

Cal. Due Date: | = | 5’?4, Cal. Date: | (l 1Y ‘al 5/
I"low Rate Start: = Dlefm Cal. Due Date: <J ’q /96
Ipm
Illow Rate Stop: 92/ Mhn Count Time: \ O pan) minut:

Ipm
Alpha A~ 3 26

3 [ X eln Beta/Gamma L . } g 3

Ipm

Average Ilow Rate:

Alpha Background: O 4 )

Beta/Gamma Background: 56

P Taaes Date: [R]85

‘Technician Performing Count:



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume

b
<( minutes X 3[ cfm X 2.83E+4 = [ .U f ml

) O™ fpm X LOE+3
fZ T QNq’Ag Date: /2/1‘5/75

Technician Performing Calculation:

INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
271 4+ 329V Ryt e (1 + tsan/ty)

MDA uCi =
ml 22206 « E « V o (5,5
where: \Y% = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
to,n = Sample Counting Time (min)
Uy = Background Counting Time (min)
7713 27"
AlphaMDA = ___ 4.7 £ Beta-Gamma MDA = (. 2 &

Technician Performing Calculation: e ] /ZANC}Q;$ Date:Dg lﬁ QS

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 CFr EFF. dpm Activity
Counted Counts Period CR CR CR cpm nCi
- = - = -+ dpm =+ + =

4o | 186 | 1o | [ [od an [ fg am [ 24 o] 20g | 22t 3aE
ﬂY\q,:QJ q z%cls 10 min q’)) cpm lg(o cpm &37 cpm 3q 95 ' ,SB 222F+56 L]f.ql‘(:i

Technician Performing Initial Count: E. (2 QA S Date: IZJI%JQT'

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Acligﬁy ‘.’olumeé Initial Activity

a ;gE-uCi X 'R :7'05 ml [, ?E b pCi/ml @
- _ 6 -

Byl.l€ 4[JCI X FR + —T1-0E il L.SE /" pnCi/ml By

I

_ FR = Filter Ratio (4" Filters = 3.0) (2" Filters = 1.0)
Technician Performing Calculation: 12 lﬁ/of/‘ﬁf);% Date:f 2_) (% (‘2{"
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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.

[ Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
" | Counted | Counts Period CR CR CR cpm uCi
+ = = + dpm + + =
a cls min cpm cpm cpm 67 2.22E+6 uCi
By cts nin cpm cpm cpm 95 222E+6 uCi
Technician Performing 3 Hour Count: N /‘A" Date: p/ 1A

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

e« N LGIXFR - NS ml = na 1 uCijml o
By o\ uCi X FR + NN = NN Ci/ml By
Technician Performing Calculation: J\/ J‘ Date: I\ | &

o

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 = !3"\
t'2 By = '“\\'\

Date: [\_,f " C\

M AT

Technician Performing Calculation:

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.

ATGY 030 Page 3



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

Time Gross Count Gross Bkgind Net Cr B dpm Activity
Counted Counts Period CR R CR cput nCi

+ = - = + dpm=+ + =

o cls min cpin cpm cpm 67 2221406 nCi

By cls min cpm cpm cpm 95 22214+6 nCi

‘Technician Performing 20 Hour Count:

N A

Date:

w4

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

Al,l,

where:

Technician Performing Calculation:

= a
Ay

alpha:

A @ (e-ﬂ.()()SS(A'l‘) )
- 3

| - 00855 @D

Ayt

2()n
A3(l
0.0655

AT

i

long-lived activity which emits alpha

20 hour decayed activity due tc 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 Ci

= Auli

AA;LI_C] (e-(J.(l‘()ﬁﬁ (his))

|

uCi - 1 Ci (C'“ 0655 (- lus)

e»(l 0655 (his)

A

Q\b‘ 1 Ci

ev().l)(ﬁi(_hls)

Date: j\/' C\

ATGE 030 Pape 4



INSTRUCTION 13: Using the value of alpha fong-lived activity from Instruction 12, caleulate the bet
long-lived activity: '

IA\;\ B A pC = (o Ay pCi) (0.07)

where 0.07 is:

Nuclide '1‘1/2_ Ci IZmission Yield Energy
Th-232 1.4E410 yr. I 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 3.02 day 91069 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
pL-212 10.6 hr. 9169 Beta 100% 06 Mev
Bi-212 60.6 min 9169 Beta 100% 2.25 Mev

Total long-lived alpha activity = [ 4 917 + 917 = 2.83 1.89 = 0.67
Total long-lived beta activity = 945 4+ 945 = 1.89 2.83
Technician Performing Calculation: N /A Date: N ”,A

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

" . — \\)\bR T o
A, uli = ¥ pnCi/ml (A7
volume
A,uCi = “\’\b‘ puCi/ml (AL
volunie
If: (A" > 1E-13 uCi/ml

(A,"] > 2E-10 pCi/ml

Report this to the [1P Supervisor Immediately

Post the area as Airborne Radioactivity Area

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

Technician Performing Cdl(lllﬂll()l" }\) l Date: |\ fA

;b i —
1P Supervisor Review: (\“/t’(,% % %AQL‘ Dale;/,,ﬂ ﬂé}:

ATGE 030 Page ©
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ANSTRUEFON-3—€atcutotetheTFotal-Sample-Veolunter— F3C o8 /i

AIR SAMPLE DATA AND ANALYSIS ATGF-030  11/95

INSTRUCTION 1: Complete the following information concerning the sample:

Project/Location: F:'l— e C LCU.AU

A/S ID Number:__ [4S < RWP Number: M 10/ ATGS Number:~14 = <4 O
Date Start: [Dee (] (-K/ Date Stop: Do (9 ¢ ay |

Time Start: /S_‘]"g Time Stop: /é o0 Total Time: l ) minutes

Sample Location: Oor S o2 <S4k frmnereny S of Mol =t

Sample Type: -&Breathing Zone O General Area O Other:
Q<ﬁigh Volume O Low Volume 0O Lapel/Personal
Comments: [ A
ician Performing Sample:___1Huvw | 41909 X
Technician Performing Sample ‘1/ \/UQES Date:/ <[/ N

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

Type Sampler: /x‘«f—)ﬁ\ Vo (on~e Y 5S4 anf? LQL Type Counter: & ~ €9 ic(

Sampler 1.D.: [45% Counter 1.D.: = 74/ oO% 5/

Cal. Date: / - (< - 95 Probe 1.D.: 7% B 2SS

Cal. Due Date: —_| $-96 Cal. Date:_J | // gl 15

Flow Rate Start: 4‘0 X cfin Cal. Due Date: 57 /4 /ﬁé
O Ipm

Flow Rate Stop: 20 & cfin Count Time:___ [ O vt~iv minutes
wen Alpha Eff: L3258

Average Flow Rate: 30 & cfm Beta/Gamma Eff: . } ‘;g
O Ipm

Alpha Background: (. 4 g~

Beta/Gamma Background:_> A

Technician Performing Count: Q‘ 60/@("-/@]]3&) Date: /i{ (1 /O,(



INSTRUCTION 3: Calculate the ‘Total Sample Volume:

Sample Average Flow Rate Total Volume

Total Sample Run Time

. =T
lb/ minutes X 50 cfin X 2.83E+4 = l 3 £ ‘mi

Q\h fpm X 1.OE+3
fo Treane S l)ale:JQ}ﬁ/?T

‘Technician Performing Calculation:

INSTRUCTION 4: Calculate the alpha and beta-gamma NDA values:

271 + 329V Ryt gy (1 + tgyn/ tn)

MDA uCi =
ml 22216 « E oV * {5,y
where: Vv = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
ts 4 Samiple Counting Time (min)
t; = Background Counting Time (niin)
-3 o
Alpha MDA = g' Q'E Beta-Gamma MDA = é , ﬁt ~ !
g —
Technician Performing Calculation: f& f QW@}/‘\D Date: ;< ]l‘[} 19

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

T'ime Gross Count Gross Bkgrnd Net CF IFFFE. dpm Activity
Counted Counts Period CR CR CR cpm nCi
+ = - = + dpm + + =

» a )ID“ OS/ 42‘2} cts | 0 min 4_& cpm Oﬂ' cpm 42 cpm é 3 67 , 22 S‘ 2.22E+6 8_7£~$pCi
| gy \1/1‘1(% ] qo q.cls LO min I&i o gé cpnt i 5 ?c;m; ‘4. i .5 | S'ﬁ— 222E+46 {4 E_ %Ci

2 -TF&AUT)% Date: |3/ 15/95

Technician Performing Initial Count:

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Acst'ivily Volume initial Activity
- o : . -1
a LTE  uCi X FR + L3 E ml = 2.7E . pCi/ml a

- - 10
By4.l £ 4;1,Ci X I'R + 1. SECI ml = 1.2 E nCi/ml By

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

T——

P- 1T raNVEYS  pate:) 4 "\ a" 7§

Technician Performing Calculation:

ATGE 03 Pape 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 uCi
= = = = dpm + = =
a cts min cpm cpm cpm 67 222E+6 uCi
By cts min cpm cpm cpm 95 222E+6 uCi
, .
Technician Performing 3 Hour Count: Date:

71

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

«__ I\ 4CiXFR N SN = in uCi/ml a
By __ ©Ih  uGiIXFR = SN o = 1 uCifml By
Technician Performing Calculation: //\,}/] [K/ Date: |\ PO

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
tea = 7\\ ‘,r'\
t2 By = N A
Technician Performing Calculation: /‘\{//,/j/ Date: \/ | ,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 Cr EFL. 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
7 a
Technician Performing 20 Hour Count: IAV// Date: \J!°

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

alpha:

A a (e-0.0GSS(Am
- 3

where:

Technician Performing Calculation: /\///,d/

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 A,uCi - AuCi (€% ¢

1 . 00655 (hrs)

— [,LC] _ I.LC] (6-0.0655 (-____hrs)

1 - e 0-0655(__hrs)
LA
= Pl nCi

Date: V! b

ATGY 030 Page 4



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

L
s

DI g ALC = (@ AuuCi) (067)

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
Total long-lived beta activity = 945 + ’.945 = 1.89 2.83
~ Technician Performing Calculation: / \///, )4/ Date: N| A

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

A,uC = AN iciml (A,
volume
AMG = P il (AL
volume

If: (Ay9 > 1E-13 uCi/ml

[AL®] > 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 cut for an isotopic analysis
Technician Performing Calculation: Date:_ |V {’\

HP Supervisor Revnew 7(/\/&@!7& /f / W[t\j—" . Date: /%/17//(

ATGF 030 Page 5



- Je
L s L 3 SNy W e &l | ..A/,b
ricrhrtethe ot rrmp ot %L H//u

FUTIT TS UPR L PR WS |
TN TRUOCTIVIN <T.

AIR SAMPLE DATA AND ANALYSIS ATGE-030 114

INSTRUCTION i: Complete the following information concerning the sample:

Project/Location: Fr WA

A/S 1D Number: l 4'</~2; RWIP Number: E/ﬂ _—___'fﬁ ATGS Number: £rj6=]=4]

Date Starte_2 [ ze a7 Date Stop:_ (22

[

Time Start:___[ L T 7 Time Stop:__(¢ 277 Total Time:__ ¢ minutes

. / ;o : / i -
Sample Location: & /S {= S ] & S AN S R UL

—
[

Sample Type: i3 Breathing Zone 0 General Area O Other:
€1ligh Volume O Low Volume O Lapel/Personal
Comments: ;QI A
‘Technician Performing Sample: o eSS Date: | 2\2-13

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

equipment:
'l‘)'I’C Sﬂll]l)lCI': ,/ﬁ%i\ ‘;"’C' L_/M Li Jo \)/..Lr/\p;(, —_ 'l')'l)e Counter: ~'~ - -
Sampler LD =S i Counter Ly 770
Cal. Date: [ — [Y-9¢% - Probe 1. et
/ a9l ~ I
Cal. Due Date: [ = [< ~ T Cal. Date: T
Iflow Rate Start: 4 (. £ clm Cal. Due Date:_ > | |4 -0
O Ipm
; 9]
IFlow Rate Stop: A5 # clm Count Time: le A minute
0 Ipm
. O e T
Alpha LAl L2 2
~
: < — . . |
Average I'low Rale: u% S £ cfm Beta/Gamma Eif__ -+ -
O Ipm
Alpha Background: e SR G YA
hY
Beta/Gannma Background: R
. ) o
Fechnician Performing Counte 1 f___!z_i*f\:é]_é,,,_,.,_,,44,,_,_##,_,__, Date: 0ot



INSTRUCTION 3: Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
| C minutes X 3. ¢ c¢fim X 2.83E+4 = < ¢ml
5™ Ipin X LOE+3
T RANC | -~
Technician Performing Calculation: 12 L 1 rAV C'fjrﬁ Date: i) 20 /‘1 S
INSTRUCTION 4: Calculate the alpha and beta-gamma MDA values:
MDA uCi = 271 4+ 329V Ryt (I + L5,/ 1)
ml 22266 « E ¢ V o {c
where: \Y = Sample Volume in ml
E = Counter Efficiency
Ry = Background Count Rate (cpm)
ts 4o Sample Counting Time (min)
ty = Background Counting Time (min)
oo =13 | oy I
Alpha MDA = ¢ A E Beta-Gamma MDA = et
foe 0 _ S
Technician Performing Calculation: \'//vkcr\c-/ 2 St e Date: & 2 | ‘1(

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 EFT. dpm Activity
Counted Counts Period CR CR CR cpm nCi
+ = - = + dpm + + =
a [(4/ 94( cts ‘v ¢ min _’_1 S‘ cpm e 4_ cpm :2:: cpm ’3 -~ 67 ) ’E):}"\‘ 2.22E+6 5.: E-ﬁ(?i
BY) L\CJC y342 cts i min ! '2_4: cpm g—é cpm '_?_)// cpm g 29 ‘? '_\*_‘:v'" 222E+6 ;c‘ f—‘q pCi
. . - =T A s !
Technician Performing Initial Count: I \RAVES Date: 1225 [4(”

INSTRUCTION 6: Determine the Initial Airborne Concentration:

Initial Activity Volume Initial Activity

: = ]
a Gl E_gu,Ci X FR + 9.6 = é'ml = ;2 £ pCi/ml a
Bya<e™ uCi X FR - 98F¢ ml = Le g T uCiml By

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

— - — _ _
Technician Performing Calculation: ‘1 \ AN Date: 12122 145

ATGE 030 Pape 2



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 cpm uCi
= = = + dpm + = =
a cts min cpm cpm cpm .67 222E+6 uCi
By cls min cpm cpm cpm 95 222E+6 uCi
VL - | O
Technician Performing 3 Hour Count: IV / H Date: N/

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 LCIXFR - DI m = NN 4 Ci/ml a

gy _ 1Ci X FR + NI = P A 1Ci/ml By
.

Technician Performing Calculation: ,‘7\/  r Date: V! /%

e

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

T%2 (min) = - .693 (1)
In Final Activity
Initial Activity
t = elapsed time between counts in minutes
tVea = P\\\ A\
)
t2 By = N
ﬂ,“/).l' ‘\,.,’\.
Technician Performing Calculation: o Date: &

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.

ATGE 030 Page 3



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

Time Gross Count Gross Bkgind Net Cr pAT O dpm Activity
Counted Counts Period CR CR CR cpt 1Ci
+ = = + dpm=+ + =
n cls min opi cpm cpm 67 2.221°4:6 nCi
By cls min cpm cpm cpm 95 222E+6 pCi
! A
. | [ .
‘Technician Performing 20 Hour Count: 3\/ }ﬁ' Date: )\ | A

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

alpha:
A lu = Azun N A‘n (e~0v()()55(A']‘)l
- T . elusss @)
where: AT = 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 equilibrivm 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 = AuCi - AuCi (e’ 0853 (his))
] - e 0.0655 (hrs)
— [ICI _ [lc‘i (e-()()OSS(_ﬁhls)
l B C'UU()SS(_IIIQ)
\
= v\-’l[\ 1 Cli
S . . no A ,
I'echnician Performing Calculation: T Date: V! A

ATGE 020 Page 4



INSTRUCTION 13: Using the value of :
long-lived activity:
I\S' A B A i (a

ilpha long-lived activity from Instruction 12, calculate the bets

A, 1Ci) (0.67)

where 0.67 is:

Nuclide T2 Ci L2mission Yield Energy
Th-232 1LAE+10 yr. 1. Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 9440 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-21z 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
] \' ~ Date:_ M A

Technician Performing Calculation:

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

A

Ci/ml (A7

pCi/ml A"

A pCio=
volume
Auci = P
volume
I: (A7) > 1E-13 uCi/ml
[AL,‘”] > 2E-10 1 Ci/ml
Then: o
) Post the area as Ai
]
o Send the saniple o

Technician Performing Calculation:

Report this to the HP Supervisor Immediately

rborne Radioactivity Area

Calculate and record DAC llours for the affected individuals

it for an isotopic analysis

e

Date: ]\! A

1P Supervisor Review: ﬁ/ 734

WLL/\/)A Dale:(;& ‘/g )[ (—'/__2

7/

ATGE 030 Page S



AIR SAMPLE DATA WORK SHEET

Project/Location: FT. M Cle( (AW Date: /- 2 -6
A/S 1D Number: |2 (O RWP Number: FM- [O0F Survey Number:_F m4 - [€ 2
Date Start:__ 1 -2~ 96 Date Stop:__ [ — 2 -6
Time Start: 01:So Time Stop:__ 08! (D Total Time:_ 20 minutes
Flow Start: 5 | Flow Stop: S
Sample Location:_Sdg 3192 BVAC Boom
Sample Type: & Breathing Zone o General Area o Other:
o High Volume Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
20 minutes X S~ ofm X 2.83E+4 - 2.82£ %
. lpm X 1.0E+3
Time Gross Count Gross Bkgmd Net CF EFF. dpm Activity
Counted Counts Period; CR _ CR ] CR _ ) dgé)gm+ uCi ) i

* 4:30 |34 | 1o ™" |jagem | om |jzz o | (98 67| L 3pp | 220 3074k

P 4% | Sose [ o ™ [Zpem | S39m [2g3em |6 % | Le3e | 2B Joigd

Technician Performing Initial Count: <, “lRANCAS Date: / /-H 6
Initial Activity Volume Initial Activity
- -0
o 377 puCi X FR + 2.&3féml = {1 E 1Ci/ml o
ByS.l EYuci X FR -~ 2836%m - .9 E "' icimi gy

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: % b %0—\/‘—’(—) Date:_/ ~ 2-#

ATG Supervisor: /\/J,{J s}_) . l/\/’lw’&\( O Date:_ /-~ !’{(,

ALLIED TECHNOLOGY GROUP, INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: Fr Ml ol({ AW Date: [~ 2~

A/S ID Number:__ [ 2 10 RWP Number: fM-lo7 Survey Number: 1 A nj:—jéz— |4
Date Start: 7-2-96 Date Stop: 7-2-96

Time Start.__ O 9. 25 Time Stop: 1o Total Time:_| 2 S minutes

Flow Start: S Flow Stop:__ >

Sample Location: 0 T S10e. ol Cell Ooofd. 1N BLpa 3192

o General Area o Other:

o Lapel/Personal

Sample Type:
o High Volume

¥ Breathing Zone
o Low Volume

Total Sample Run Time Total Volume

Sample Average Flow Rate

(2 minutes X S~ cofm X 2.83E+4 = [ 9T m
- 1pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
- = = - dpm - = =
o IZ‘O 4 3 cts (o min 4‘3 cpm 0} cpm 4' | spm é 67 | -—300 2.22E+6 q'ﬁ-(ou(‘i
By 1210 éa( cts (O min L2 cem S‘BCpm Ci cpm (7 95 . 236 222E+6 (~8£. S’uCi
Technician Performing Initial Count: -]2 tchaw £ ‘Vaa—ﬁdg Date: 7- 29¢
Initial Activity Volume Initial Activity
- . ~ -
od4e ° uCi X FR + (.9 ml = 4.95 € 2 puCi/ml o
By 1BE™S uCi X FR - 1.9 2 ml = 9.5 7 '3 LCiml By

FR = Filter Ratio (4" Filters

4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Date:7‘2‘ 76
Date: 7‘3"‘/4’ ___

v
Technician Performing Calculation: ﬂ %’“V“ o
/ { 2
ATG Supervisor: /\/AJ/ MY, ,/:(77

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE bATA WORK SHEET
Me CC;@(,(/VU Date: /1~ S— %4

Project/Location: F 7

RWP Number: Fw-lo /

A/S ID Number:_| 2 I

et
Survey Number: /1A - = | ¥

Date Stcp: /73 i©

Time Stop: lo4s

Date Start:_/ ~ 3-94
Time Start:_ 9 : 2%

Total Time: <K (

Flow Stop: g5
3(92

Flow Start: 3

Sample Location: PoT— Ce (L 13L DG

ninutes

o General Area o Other:

& Breathing Zone
Low Volume

Sample Type:

o High Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate

Total Volume

< | minutes X A 5 cfm X 2.83E+4 = .1k 6o ml
SN Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
= = - = - dprn = = =
o H .'SO l4. 3@15 o min ]_/_| 4‘ cpm . (L \‘*_Bcpm 2! !3 .67 ) 294 222E+6 5.2 F‘&i
By |l SO 35’6 bcls 1o min 35 7pm ﬁ—{-} cpm 30 6cpm jo’ﬁ_ 95 , 2 X :7 2.22E+6 ’ ~l ﬁ.qy(‘i
Technician Performing Initial Count: ﬁ (e RS Date: 7~ = -4
Initial Activity Volume Initial Activity
- ) : -1
o d2E * pnCi X FR - 5.71£% ml = 5.1E ( puCi/ml «
- . < = .
BrbdE™F 4uCi X FR - S 7E%m = 1.1 F 7' uCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

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

radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: E. T eaveAsS

Date: 1~ 3~ e

Date: -3-4¢ -

ATG Supervisor: ]\J(J O-. \,\HZ‘:J

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A

06/96




AIR SAMPLE DATA WORK SHEET

Project/Location: FT e Clellin Date:  7~S5~9¢

A/S ID Number}2] | RWP Number:F# - (0 7 Survey Number: Fw\ﬁ‘tﬂ-;:% L<ES
Date Start:__1-5 %6 Date Stop:_ 1~S— 74

Time Start:_ O 122§~ Time Stop:_© 81§~ Total Time:_ & ©___ minutes

Flow Start: 3 Flow Stop:___ 2. XT

Sample Location: Blpa (92

Sample Type: ® Breathing Zone o General Area o Other:

o High Volume & Low Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volnme
50 minutes X 2.75 cfm X 2.83E+4 = 3.9 ¢ ("ml

_— 1pm X 1.0E+3

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

o .i-))?? '2_‘?,'}&“5 (o min ch{ cpm ] oeem Zchplxm 33%.67 | . 268 2.22E+6 q—‘Lﬁ-—i('i
By 843’ 4172 .[cts {o min 24 74 P g¢c com 42%/cpm 44,7 95 | L U3+ 222B+6 QS <ﬁ(‘i

Technician Performing Initial Count: \C tw H‘/j ~S Date:_ 7 ~S=76
Initial Activity Volume Initial Activity
—_ . - 1O
o Sbe Fuci X FR + 3.8l ml = 4 e uCi/ml o
8,35e~f uCi X FR - uBYebml = 2.2 £ =10 uCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: V¢ Q/chw:?— Date:_/ -6

ATG Supervisor: A/ ,14\1 LJ‘L/K] Date: 7'?‘5/6

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: T Melle Uau Dae: 1~&-76

A/S ID Number:_|2_ I{ RWP Number:‘FM~ N, Survey Number: *L;W\Q?%iﬁé
Date Start.__7-2-9¢ Date Stop:_2-~3-~9%

Time Start.___ 7. %7 Time Stop: b8 Total Time:__2] minutes

Flow Start:_2 ~F m Flow Stop: 2.5 cfm

Sample Location:___8 (A =Y 2092 Hot ce

Sample Type: o Breathing Zone Jya-General Area o Other:
o High Volume sx Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
.75
31 minutes X , &] cfm X 2.83E+4 = 2.4 £ ¢ ml
2 NN
Ipm X 1.0E+3

Time Gross Count Gross Bkgmd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
= = - = - dpm - = =
o g’ ’q 3 ez'cts lo min 38'cpm ] cpm 38 cpm s_{, .67 ' Z’ég 2.22E+6 5.7£->7Ci
By ? (C‘( l 7 b cts |o min 123 oom | &~ cpm L \’ch 66 95 1, 273 7 222F+6 L. %E“QpCi
Technician Performing Initial Count: LTQ@A/O}\AD Date: 1~ - ?6
Initial Activity Volume Initial Activity
- ) 6 -
o €2e”> uCi X FR = 24 £ ml = 37¢ ) pCi/ml o
By L. fg"{ pCi X FR + 2.4E c mi = 5.4 £ " uCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: K ’rfélf/\ﬂ})) Date: 7~ %~ 75
ATG Supervisor: /L{ ‘j lf\![[ﬁ\ Date: /- 84’/{ .

ALLIED TECHNOLOGY GROUP. INC.  FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Date: [~ 8—16
Survey Number: f & -ﬁ@- [+

Project/Location: 1. " Cle((l/

A/S ID Number\ZA(0D

Date Start:_ [~ ol 7%

RWP Number: f£rr- 10277

Date Stop: -€- T

Time Start: © 9 22

Time Stop:_07: 4§ Total Time:_ 2 & minutes

Flow Start: 2 CcFm Flow Stop:_ 2. § CFnr~

Sample Location:_HoT  Gedl (S Lof Z} 2192

Sample Type: —ty Breathing Zone o General Area o Other:
o High Volume wlow Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volume

28 minutes X 2. 75 cfm X 2.83E+4 = 2k
P\™  1pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
+ = - = = dpm = - =
o 1B /{ ’ ?q_ cts Jo min rq cpm .| m ] q cpm 2 3 67 ) 288 222E+6 4. T’ﬁ_ ?"('i
By ) (G 55‘( cts fo min B(cpm 58 com | -7 cpm 28 95 , ’2_37 2.22E+6 Se E“ﬁ‘i
Technician Performing Initial Count:__[C . _{rana4s Date:7- § 76
Initial Activity Volume Initial Activity
a4.9 75 4Ci X FR . 2.2 ¢ bml - 2E "I Ciiml o
ByS.4£~F uCi X FR - 2.2 %ml = 2,567 ,cCiiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Date: 7~?"fé
Date: 7‘3"%

Technician Performing Calculation: [ - 174% AS

N _Llit

ALLIED TECHNOLOGY GROUP. INC.

ATG Supervisor:

FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: F1 e (lollon Date: | "*?*4(;

A/S ID Number:__ 2 [ RWP Number: & 0t =127 Survey Number: +m# - | 48
Date Start:__ 1~ @ =76 Date Stop:_ [~ 8- 46

Time Start:_[2: 0 Time Stop:___ [ 32 S Total Time:_6 S minutes
Flow Start__3 _C£m Flow Stop:_2..S CEmM

Sample Location: KELD& 3192

Sample Type: ~+Breathing Zone o General Area o Other:
o High Volume 4 Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
(J g minutes X 2. 1S cfm X 2.83E+4 = 5.1 E6m
P 1pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
- = - = = dpm - = =
o D é'. 30 S (o cts \o min 5 é cpm O.1 cpm é cpm . q 67 ) ;\t{) q_ 2.22E+6 3 5£~ Ci
BVO b:%o (904 cts 1o min Gn cpm g { cpm ..? cpm 9’ 95 ) 233 2.22E+6 [.% E- S:Ci

Technician Performing Initial Count: !i )La\/ua(\)co. __ Date:_7-7-76
Initial Activity Volume Initial Activity
-5 . _ G - -1 .
.S £ "uCi X FR = S.1 €% ml = .1 £ uCi/ml o
Te -1
Byl-® £75,Ci X FR s 1 ECm - 35" LCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: - O’\o'v—c.\—l_. Date: 7.-7-76

ATG Supervisor: \LJ l/}{)f% 5 : Date:_]-9-9( -

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: ET v UellAY Date: /- 9-9¢

A/S 1D Number: [ 1] RWP Number: " m- |9 1 Survey Number:_t—vn A—%—"‘r—{ [
Date Start: 7= =96 Date Stop:_'— -9

Time Start:__ 0 ¢! 10 Time Stop: (D 7. SO Total Time: o minutes

Flow Start: 2 Flow Stop:___2—

Sample Location: @L«% Sl 9L Kot =L C T re~c

Sample Type: O Breathing Zone ¥ General Area 0 Other:

o High Volume =&Low Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volume
“o minutes X 2 cfm X 2.83E+4 = 2.3 F{ml

DI 1pm X 1.0E+3

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

o 12_:‘ 5—\ \25 cts o min l 3 cpm D { erm l % cpm ’\ q 67 ; 26 q_ 2.22E+6 SZ-E:E
B'y] 2’ }S" b?q—cts [0 min o 7 cpm S‘{ cpm N cpm IY 95 . 'L33 222E+6 25{ i‘Ci

Technician Performing Initial Count: /2 @MM} Date: 7~ﬁ— 26
Initial Activity Volume Initial Activity
o 3267 5,Ci X FR - 2.3 &% ml - .4 €-10 uCilml o

Bv35E75 uCi X FR = 2.3E%m = LSE"Y  pucCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: 1—7 ‘%r/\zvq o~ Date: -9~

e
ATG Supervisor: A!A._/ LA:Q&&) Date: /- 7-9¢

ALLIED TECHNOLOGY GROUP. INC.  FORM ATGF-030A 06/96




AIR SAMPLE DATA WORK SHEET

/'\, {-) . a’

o

F,ﬂ/.ﬁ"ﬁ" | St

Date:

Project/Location: VZT e CLolLAN

A/S ID Number: RWP Number: FM /O77

2 1o Survey Number:

Date Start: 2-9-9% Date Stop:__ /- 9~ 74

Time Start:__| 5 lo Time Stop:__ (3 45~ Total Time: 3 S minutes
Flow Start: 2 Flow Stop: ~
Sample Location:_1#sT~ Ce (L Pipe Cut ot

Sample Type: o Breathing Zone 0 General Area 0 Other:

o High Volume @ Low Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volume

- - _ Z
S > minutes X < cfm X 2.83E+4 = T E T ml
>\ Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
+ = = + dpm + - =
@ CéOo (oot o min .G cpm O ( cpm . § cpm , 7 67 , 2 70 222E+6 N ?£~ (1‘0
By 902 TR s o min <A opm 4)‘ cpm /7 cpm % 95 , 22T 222E+6 [ Bi—ﬁ‘i
Technician Performing Initial Count: [ (e 33 Date: /- 12~ 75
Initial Activity Volume Initial Activity
al.2f -6 nCi X FR = 26 ° ml = 6 £ pCiml o
— . - o
ByL.8£75 uCi X FR - 2¢°% ml = = uCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

- . . . f —_ /
Technician Performing Calculation: £ )/k& R s Date: ~-12>-16

/4'/4»\/{ L\]L’/ﬁ\ Date: -] Q-4

ATG Supervisor:

ALLIED TECHNOLOGY GROUP. INC.  FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: FT Me [ o(L AV Date: /7~ (o -S4

A/S 1D Number:__| 2 1O RWP Number:-m ~(o& Survey Number: ¥~ ma g—& LY
Date Start:___1~ 9-9¢ Date Stop:__ 7~ 7~ 76

Time Start;__ | 2%S Time Stop:__|3 ¥5~ Total Time:_& 7> minutes

Flow Start: 2 Flow Stop: 2

Sample Location: &Lofﬁ 28 2 useymns

Sample Type: . Breathing Zone o General Area o Other:
o High Volume s31.ow Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
&o minutes X 2 cfm X 2.83E+4 = 3 4E 6 ml
™
A\ om X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
- = - = + dpm = - -

o 8: 00 Qé cts jo min 3 cpm O,S-cpm 2 opm 4_ 67 .29 % 2.22E+6 é'fl:.%('i
By € 0o 7?( cts (o min 7% cpm & cpm 2_% cpm 25’ 95 . IS‘S 2.22E+6 —[.L{F'i-(‘i

Technician Performing Initial Count: IZ 104%/?‘—’&-5 Date: 7~ [2-%
initial Activity Volume Initial Activity

o (4£€ uCi X FR - 3EE m = 142" .Cimla
By)-$E7 uCi X FR -~ 3.6£6 mi = 20! Ciml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instructicn #7 in ATG Form 030.

Vs
Technician Performing Calculation: £, e Date: 7-1r0—6

, Y
ATG Supervisor: /L/N/ L\/!LT{( Date:_7-/0~9¢

ALLIED TECHNOLOGY GROUP, INC.  FORM ATGF-030A 06/96




AIR SAMPLE DATA WORK SHEET

Project/Location: _I™ T vna (el ag Date: _ "/ ~{o -7 =
A/S ID Number:__ [ S RWP Number: £ ™ - [95 Survey Number: 1"~ £~ -F(—%:"/gz
Date Start:___1=]0-F5 Date Stop:__1-10 -5
Time Start:___1 S0 Time Stop:_( S5~ Total Time:_ < minutes
Flow Start: 2D Flow Stop:___ 2 ©
Sample Location: BL ﬁg (B2
Sample Type: /\a/Breathing Zone o General Area o Other:
@ High Volume & Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
g minutes X © 0 cfm X 2.83E+4 = D, AL bl
B 1pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
- = - = + dpm = - =
o q45 26( cts )Q min ’lé cpm O S’ cpm :6 cpm 56 67 , &74? 222E+6 S.af. 5;(4
87645 oo ¢ fo min jo( m & << epm 4 (7 eom | G B 95 ) 3 2.22E+6 L4 ‘q(‘i

Technician Performing Initial Count: (IZ ‘ T;LN AT Date: 7~1o =76
Initial Activity Volume Initial Activity
a8 guCi X FR - 2.3 €6 m = 21e " puCi/ml «

By L4e~4 uci X FR - 23E°5 - Se ' uCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: }L n}M - Date: /- [0 =76

0
! , ,
ATG Supervisor: A,’A/ ],y{/(;{]} Date: 7-10-94¢

ALLIED TECHNOLOGY GROUP. INC.  FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

o- 14
Project/Location: {j T e (Lellary Date: /- | >
A/S ID Number:_| 2 /{ RWP Number:fﬂ—_{_@_7 Survey Number:_F ! 5 1S3
Date Start: T-{o- 16 Date Stop: 77 -74
. 7 < )
Time Start:___/) 6 el Time Stop: 08 (o Total Time:__~ > minutes
Flow Start,___ 3 ' Flow Stop: 2.5
- A~
Sample Location:__ £5T Ce - 17(_695‘2 ST
Sample Type: ~g- Breathing Zone o General Area o Other:
o High Volume & 1Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
75 minutes X .75 cfm X 2.83E+4 - CHEC ml
™ 1pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi

- = - = = dpm - - =

094T 77,2/&5 Jo min 77cpm a'{cpm 7-7cpm “5 67 .2 70 2.22E+6 /'QE-u'i
67?4( 2 4@ cts {o min l[? cpm 49 cpm | “1ecpm , 77 95 L2 35' 2.22E+6 :_c{f"“{uCi

Technician Performing Initial Count: ﬁT@fﬂj’*ﬁ Date:_/~ [0=96
!
Initial Activity Volume Initial Activity
a 142~ uCi X FR - SBEC m - 226 U Ciml o
- . -1
By 3.4 £-F.Ci X FR - CpE* ml - s B~ Lcimi gy

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: - T@ANQI&D Date:_7- (0 ~75

f I ! ’
ATG Supervisor: /UJ {I\},)/Wj{j(j Date: 7-/0-9{

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: FT e Clol (AN Date: _ 2-~10=~306
~ 15
A/S ID Number:_ [ 2 o RWP Number:M Survey Number: [ o e
Date Start:_(~(2-76 Date Stop:__ 1~ /< —96
Time Start:__7 2.0 Time Stop: 910 Total Time:__ | [ () minutes
Flow Start: 2 Flow Stop: 2
Sample Location: Bloags 2182 [/ uSouw' (fe Torxt
J
Sample Type: ‘6 Breathing Zone o General Area o Other:
o High Volume & Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
| lo minutes X 2— cfm X 2.83E+4 = (.2 £ 6 mi
D\™ 1pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm pCi
= = - = + dpm + = =
o ]0 0 4<—O cts 1O min 4§ cpm D ( cpm 4(cpm Z.’? ,/ 67 4:_’70 2.22E+6 [ ( E ﬂx(v
By IO’LO {7 2_() cts [0 min 17 2 cpm 4(3] cpm 123 cpm [ 2? 95 1 . '23\’)’ 2.22E+6 Zagé 76

Technician Performing Initial Count: [ —I-QA//;@S Date] — 19 -9
Initial Activity Volume Initial Activity

o 11E™T uCi X FR - L2EC%m - Lee " Lcimia

By5 e%uCi X FR + 6. 2E5 ml = ag - ! pCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity excecds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 930.

Technician Performing Calculatlon f 77&/\/445 Date: 7 —1d —7¢

ATG Supervisor: /\, o Lé( . Date: [-lu- F¢

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

E+

A/S ID Number:_ 1 2-(O

Wie Cleolydp Date: 7] =)0~ 2%

Project/Location:

1SS

RWP Number:_t¢v- 09 Survey Number:© 7 /-~ 3% &

Ved
Date Start:__(~ 1= 96 Date Stop:_/— (05
Time Start:_ |0 10 Time Stop:_!1730 Total Time:__| 2O minutes
Flow Start:____ <& Flow Stop: =

—

Sample Location: BolDinl 3192 — MISEUM— TN DE e

Sample Type: o Breathing Zone D General Area o Other:
o High Volume o L.ow Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
roo minutes X < cfm X 2.83E+4 = STES m
M pm X 1.0E43
Time Gross Count Gross Bkgmd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
- = - = - dpm + + =
“\G Ho O'( cts A min O epm | cpm (’;/ cpm | '3 67 REAPN) 222E+6 2. 'S/p('i
B }drij i 7% cts I min a &y cpm 41 7/ cpm 4 ? cpm 6’2 95 LN 2.22E+6 g‘qk“ /(#Qi
Technician Performing Initial Count: [fé LQ/LO'\/-' /~ Date: 7/~ [~ 74
o
Initial Activity Volume Initial Activity
- ) 4 -2
a 2% "uCi X FR - ST mi - 2.2 £ Ciiml o
By 42E7S uCi X FR . 5%4 m - L7E~'" LCiml gy

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: i eAv aﬁé

A LAt

N

Date: .~ [9- ?D

Date: ~ |- /2 -q'(

ATG Supervisor:

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location:___t= 7~ Mg Clellan Date: [/~ [(~T
A/S ID Number:_| 2 ({ RWP Number: Frma~{o7 Survey Number: FMQ%@
’ 156
Date Start:_"1 ~ t{=9( Date Stop:__/—1i{-9(,
Time Start;_ 0 83 'S Time Stop:__ 09 oo Total Time: €S minutes
Flow Start: 3 Flow Stop:_ 2-S~
Sample Location: BotT Cell Bba 3152
Sample Type: ® Breathing Zone o General Area o Other:
o High Volume s&Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Fiow Rare Total Volume
45/ minutes X 2. 75 cfm X 2.83E+4 = .56 & ml
2™ 1pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm uCi
+ = = + dpm = - =
o “O§ mts | o min l ‘ cpm .l cpm j| epm [ L 67 | 27D 2.22E+6 LYF‘qui
s | 990 | o mn |ge em g an | g3em s | a3y | 2mee lepm 8

Technician Performing Initial Count: fo T@Aﬂp§ Date: 7—11=7¢
Initial Activity Volume Initial Activity

e L1750 X FR . 3SEF ml - .82 Cimla
6v.22e™% ,Ci X FR + 3-SEC - 3£ U uCi/ml By

FR = Filter Ratio (4" Filters

4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: Q e PPN Date: /—ji- %4

. J
ATG Supervisor: A} ,./ L\/,ATQ Date: 7- 1/ 0[,

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: T Mo Clellay Date: _ 7/~ (=9 6
A/S ID Number:_ (2 (¢ RWP Number: Fm — i 7 . Survey Number+ma —+5= &
' 157
Date Start: 7—11=-4{ Date Stop:_—z_‘_l'_‘ié___
Time Start:__9 3© Time Stop:__[© 3o Total Time:_é o minutes
Flow Start: 2 Flow Stop:__ &~
Sample Location: @uc) 3192 et Cell
Sample Type: ® Breathing Zone o General Area o Other:
o High Volume &-Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
Lo minutes X 2. S efm X 2.83E+4 = 4.2£ 6 mi
o> Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm pCi
+ = - = - dpm + + =

D [ 343 ] oM |39 @My M| 3G em Se s | . 260 220846 g 52 KCi
il | JgBLes | o min | jygem |op am | jpyem | 12 95|, (g | 2286 |23 S

Technician Performing Initial Count: GZ TMN‘?QS Date:| ~1( =% 4
Initial Activity Volume Initial Activity

o 4265 uCi X FR - H.2 £ 5mi - 2.2 ' Ciml o

By 3.3€~%Ci X FR - q.2 £4ml - .49 uCiiml gy

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: / 'QLM%_/ Date: 7 ~!! ‘?g
/ / / / / 0
ATG Supervisor: /U " (m w,y‘/’t‘i/ Date:_/-//4k-

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96




AIR SAMPLE DATA WORK SHEET

ProjecVLocatién: T W\G_CCe (LA Date: __/— 11 - %

A/S ID Number:__ [ 21O RWP Numberii”-_vﬂr_'?__”8 ) Survey Number-fma - (&

Date Start: i i d” Date Stop: 1=

Time Start;__ 0 6'SS Time Stop: L © - 3O Total TimeQ].S™  minutes

Flow Start:__ 2~ Flow Stop:__ 2~

Sample Location:__I? Lc@cd\ 2182 J /g CarncTaivnaalt”

Sample Type: 0 Breathing Zone o General Area o Other:

o High Volume & Low Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volume
215 minutes X A cfm X 2.83E+4 = 127 m

2% 1pm X 1.0E+3

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

o \\—So 25—“2—‘:5 ‘ O min 25 ~ cpm D*l cpm 2.5{ cpm 37§ 67 ) 270 2.22E+6 . 3*?-71‘0

By H}o qugz_ cts {O min IS?_B cpm q'( cpm 7_7.7 cpm SOZ__'% , 235— 2.22E+6 -LE-‘# uCi

Technician Performing Initial Count: L TravecAsS Date:_7—1-%
Initial Activity Volunie Initial Activity

o 35 uCi X FR + .26 "mi = Y pCi/ml o
Bvy4.6£~% uCi X FR - L 27 mi - w2 e et uciml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: _(apcAs Date:_ 72— -%¢

ATG Supervisor: A; // //L’& Date:_7-/(-9{

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: ET  rmc (el Date: 1 - 11-9¢ L

A/S ID Number:__ [ +5 2 RWP Number:&n~ b 8 Survey Number:_Fnt4- ~+52— IS~
Date Start:_7~1 =9 Date Stop:_ 1~ =%

Time Start:_0 ¢ 1SS Time Stop:__ 12 ¢ 30 Total Time: 21 S~ minutes

Flow Start: 32 Flow Stop:___3 (=

Sample Location: D LJZ\ 3 Bl m,soum~ O/Q CorVarameoTT

Sample Type: & Breathing Zone 0 General Area o Other:

w-High Volume o Low Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volume
Pl minutes X 3L cfm X 2.83E+4 = .9 £ 8ml

o™ 1pm X 1.0E+3

Time Gross Count Gross Bkgmd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
- = - = = dpm = = =

o ”‘.q g q s cts IO min g 7 Zch o .3 cpm S_c‘ acpm =) 4 67 . Za%f: 2.22E+6 l.‘*é- Bu(‘i
Br) 45 |76 2D o \o min |4 g ocpm L |1 2p M | 500 95 IS 2.22E+6 .2‘25-#;0

Technician Performing Initial Count: R TQA-#ClAS Date? —{l-9(
Initial Activity Volume Initial Activity
a L4 &7 2uCi X FR - 14£% ml = 2.9 £7'% cimla

By_22£73Ci X FR + 1.9 £8 ml

128 'Y Lciml By
FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Caliculation: 02 7]/1,,—\,7]~> Date: )— ({94
Il ‘ -
ATG Supervisor: Z{_/g,,/ ZA/[A‘,,L/Z Date: 7'// Q(

ALLIED TECHNOLOGY GROU?P, INC. FORM ATGF-030A 06/96



Project/Location:

Er

AIR SAMPLE DATA WORK SHEET

Mc Llel( (AN Date: _7-~12~46

A/S 1D Number:

{210

Date Start: 1~ [1-9¢

Survey Number: fmA- {0

RWP Number: ~M | o%

Date Stop:_1-11=96

Time Start: 121 40

Time Stop:__ | { “20 Total Time:_2 2O  minutes

.

Flow Start:

Flow Stop: s

Sample Location:

/e

ConTAajrmrmedl B LJ% B2 VMuSoush

Sample Type: =Breathing Zone o General Area o Other:
o High Volume % Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
20 minutes X 2 cfm X 2.83E+4 - L2g ' om
O\ Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm uCi
= = - = + dpm - - =
@ Oé‘-')o 8 cts Re min ‘8 cpm 0'?_cpm R é cpm . ? 67 . 2.%2. 2.22E+6 '_L[E_ﬁCi
BYO6 30 @ |cts [ min (B cm Lo °m ‘8 cpm ’8 95 S o 2. 22E+6 o S‘:';‘(Ti
Technician Performing Initial Count: L /l_'ZAv'}:,_s Date: /~ 12L-9¢
Initial Activity Volume Initial Activity
- ) T -
o LUe Fuci X FR - 1.2 € ‘i = [.2€£7'3  L.Ciml o
By2.S e'fuCi X FR = [LRE 'ml = 2,1 g7 pCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuciide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation:

ATG Supervisor:

L Travens Date: 1~ 2796

A)AJ I_J Lﬁm} : Date:_ /-2 -9¢

ALLIED TECHNOLOGY GROUP. INC.

FORM ATGF-030A 06/96




N

AIR SAMPLE DATA WORK SHEET

Project/Location: E T meclellaw Date: /= 12-G¢

A/S ID Number: [ 21{ RWP Number: mm=-)07

Survey Number: Fma- lo/

Date Start: 1 = /1= 96 Date Stop:_7~11-96

Time Start:__1300 Time Stop:__ 325 Total Time: (S~ minutes
Flow Start:___ 3 Flow Stop: 2. S

Sample Location: Ho% ff’// C’ur:m\u) C‘( con

Sample Type: X Breathing Zone o0 General Area o Other:

o High Volume

Ff Low Volume o Lapel/Personal

Total Sample Run Time

25

Sample Average Flow Rate

Total Volume

6

minutes X 2. 7S ¢fm X 2.83E+4 = L9 F ml
2™ 1pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
- = = + dpm = - =
o Ob'go 8 cts [O min , 8 cpm , l cpm ‘ 7 cpm [ 67 . 2% o 2.22E+6 {.’(F‘— é,‘(-i
Br0L % | bwo s | o min Lo | Sgpopm (oo ¢ 5 23> 22646 || 5 p -
Technician Performing Initial Count: 2 (L—%Q-—_-L Date: 7~12-%4
J
Initial Activity Volume Initial Activity
o L1€™* uCi X FR + 1.8L bml - 4,72 LCiml
Byl:2 B> uCi X FR + L9E€ 4ml = LS E ' uCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: 2 O —~— Date: )~ 1-~%

ATG Supervisor: Date:_ 72-02-f%

A L 0

ALLIED TECHNOLOGY GROUP. INC. 06/96

FORM ATGF-030A



AIR SAMPLE DATA WORK SHEET

e (el

Date: /|2~

Project/Location: i

A/S ID Number:_ (2 jO Survey Number:_ Fnd < [6 2

RWP Number:Fm- D B

Date Start: 1~12~96 Date Stop:_2~—12-96

Time Start: O 71415 Time Stop: ©13:50 Total Time:_ 35 minutes

Flow Start: 2

Flow Stop:___ 2

Sample Location:@(.a?aj 1B2 MuSeum~  (CarTia et

Sample Type: X Breathing Zone

o General Area g Other:

o High Volume X Low Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate

Total Volume

3 minutes X 2 cfm X 2.83E+4 - 1.9 £¢ i
™™ pm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm uCi
+ = = = dpm - - =
@ [0 pe J?‘+ cts 17> min ’3 cpm , | cpm )3 cpm I q 67 ) 28‘3 222E+6 2‘) = SuCi
By yoop %O ?_cts 1o min ?O cpm < ¢/ epm 2-6 cpm 27 95 . 132 2.22E+6 g_f% &—izi
Technician Performing Initial Count: Q RANADD Date: 72 -~2-%
i
initial Activity Volume Initial Activity
a 365 4Ci X FR - [L9E° mi = [t e uCimla
- . A
ByS3€™ uCi X FR - )-9E° m = 2.8 £~ ,Ci/ml gy

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

L T Mc,qui

Technician Performing Calculation:

Date: /—2~GL

Date: 7-22-%é

™ ATG Supervisor: /d«.j L\“%T\J

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Projecf/Locatién: rT MAo:C lel{AV Date: 2~ 12 -4

A/S ID Number:__{ 211 RWP Number:Fv — (27 Survey Number: fra - 163
Date Start:__2~12~ 16 Date Stop: 7~ | 1-%4

Time Start:_[9 & 4v Time Stop:__ 0 ¢ s Total Time: & © minutes
Flow Start:___3 Flow Stop:__ 2 - T

Sample Location: H5T CalL 1R (A 3 192

Sample Type: ¥ Breathing Zone o General Area o Other:
o High Volume —p Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volnme

éo minutes X 2.7 ) cfm X 2.83E+4 = Y, 2 lﬂ(; ml

A" 1pm X 1.0E+3

Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm pCi
= = - = - dpm - - =
o dS 73¢ cts ) © min _{% cpm O, 2 cpm 73 cpm Jo @ 67 . ‘2_(‘7_ 2.22E+6 I‘_IE‘&J
By)o 45 |1eEE o fv  min | £gcepm éo cpm ! &6 eom | (34 95§32 2.22E+6 ye” 9 uCi
Technician Performing Initial Count: /2~» O/L s Date: 7-12 %
Initial Activity Volume Initial Activity
~ . 6 -
[.9E 7;LCl X FR - FIE° ml = 3.4 1 pCi/ml «

374—&“4 uCi X FR - 4765 ml LS E” 'l pCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: i Z 3z """5’2—/ Date:7- (2 ~ 76

ATG Supervisor: ,/{Cz/,/ (/A//a@ Date._/ -2 Z—Qé;

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96




AIR SAMPLE DATA WORK SHEET

Date: 75 g/

ProjchLocation: FT Me (Le( LAV

A/S ID Number:_12 19 Survey Number: ¥m4 - 164

RWP Number:‘E_M_—_l_O_?_B

Date Start;__(~12-9¢ Date Stop: 7~ 1 2~ 96
Time Start:___© 8:23 Time Stop:__(2:&S Total Time: /S 2 minutes
Flow Start: 2. 1 Flow Stop: 2.

Sample Location:_Mvsem CocTawme S BLJO\J 2182

Sample Type: - Breathing Zone 0 General Area o Other:

o High Volume £ Low Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volume

<2 minutes X 2. | cfm X 2.83E+4 - 9fg° ml
°™  Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm uCi
- = - = + dpm = + =
@ O LS{ l 7 cts o min 1 _cpm 0o S.cpm ’2_ cpm ’5 67 ) 17 o) 2.22E+6 +q£" éu(‘i
By 0 LSS ("36 cts [ o min ' é q_ cpm g‘q cpm I D cpm \ \ 95 , \S"s 2.22E+6 2F ) S:Ci
Technician Performing Initial Count: 12 . —(;24""“,{ a5 Date: 7-15 =74
Initial Activity Volume Initial Activity
a4.ﬁE"éuCiXFR = 1€° i = S. 43 uCi/ml o
By 2.267% 4Ci X FR - 4E° ml = 3.Lg'% uCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: YQ 4——"‘"‘35’*’ Date:1—15-9 6
ATG Supervisor: [lLZ QZQ”L% Date:_/-22-Yo

ALLIED TECHNOLOGY GROUP. INC. FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

l’rojecl/Locaﬁén: = ) 'W\éCLcufW Date: /7~ 15-9¢

A/S 1D Number:_[ 2 |{ RWP Number: FMm~-1o7 Survey Number: (—ma —{({ §~
Date Start:_{- 15 -9¢ Date Stop:_7-15-9¢

Time Start.__0 B .o Time Stop: lo 145 Total Time: 1.£S  minutes
Flow Start: P Flow Stop: p=

Sample Location: 13 ¢ 3 2092 1S ] Treschh

Sample Type: &Breathing Zone o General Area o Other:
o High Volume &Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
— ¢
¢S minutes X L cfm X 2.83C+4 = 9.3¢& ml
~
2 1pm X 1.06+3
Time Gross Count Gross Bkgrnd Net Cr EFF. dpm Activity
Counted. .| Counts Period CR CR CR cpm pCi
- = - = + dpm = - =

) 3o 7 g(p cts lo min 74 cpm . gcpm 74_ cpm Lo .67 27 & 222E+6 e o qu(‘i

By 1] w /(53 cts (O min [{STem §4 cpm | l/ cpm 1 17 95 1S3 222E+6 3.(15-;&

Technician Performing Initial Count: ( Tf?—“"‘}{‘?ﬁ Date: 7= ([ S=%4
Initial Activity Velume Initial Activity
a \.gc_‘/f pCi X FR - 9.3€¢ ml = 1.9£° " pCi/ml o

By 34674 uCi X FR s 4.3g% i 3.5 uCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: 12 TRan NS Date: 715~ 9¢

ATG Supervisor: 4/../ [v(/uZZ Date:_7-22-9¢

ALLIED TECHNOLOGY GRGUPUINC.  FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: Fr Mol olan Date:

~le-g¢

A/S ID Number:_ [ 2. )| RWP Number: FM /0 7

Date Start:_7 =[S~ 9 Date Stop: 7~ 1S-%

Survey Number: [=ma =] 6 &

Time Start:___| 300 Time Stop:_| 3 S Total Time:__SD minutes
Flow Start: 3 Flow Stop: 2. S
Sample Location: BLJ&(\) 2142  Cowenal Lrnea

g General Area
o Lapel/Personal

Sample Type:

£ Breathing Zone
o High Volume

Low Volume

Total Sample Run Time Sample Average Flow Rate

0 Other:

Total Volume

<o minutes X 2. 7.5 cfm X 2.83E+4 = 342 m
™ Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted. -1 Counts Period CR CR CR cpm uCi
+ = - = + dpm = + =
o Oé ,'<{§ 2{ cts lo min ’5 cpm e cpm 3 cpm (_t 67 127? 222E+6 6 §ﬁ— loﬂci
370{,:45 gé(scts lo min S—l cpm So cpm =7 cm 7 95 . Z‘Sﬁ 2.22E+6 {.q_E‘iCi
. . v/ 5
Technician Performing Initial Count: W Q/lmfbc/ Date: /-]t~ 16
Initial Activity Volume Initial Activity
o (Se™e uCi X FR + 3.4 _£{ml = L.287"  uCiml «
By 1-4e™% 4Ci X FR . 2.9 €% m - 2C€'2 uCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: 7Z/ﬁ\l < /J‘—m,ja./

ol Lt

ALLIED TECHNOLOGY GROUP. INC.

ATG Supervisor:

Date: 7-16- T¢

Date: 7-22-97¢&

FORM ATGF-030A

06/96



AIR SAMPLE DATA WORK SHEET

Project/Location:__F1 WM. (Lell An

Date:

1-[6-9¢

A/S ID Number:__{ 2-1( RWP Number £m-10 7 Survey Number: f4 ~1( 7
Date Start:__1-{6 =96 Date Stop:_ [~ 16-96

Time Start:
~ Flow Start:

Sample Location: RLda

09.15

2

Time Stop:_O%S

Flow Stop:

1492

HoT

l

Ce

Total Time: . q@ minutes

Sample Type:
o High Volume

& Breathing Zone
s-Low Volume

Total Sample Run Time

o General Area

o Lapel/Personal

Sample Average Flow Rate

g Other:

Total Volume

go minutes X 2 cfin X 2.83E+4 = g.f C ¢ ml
S
® " tpm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted. -| Counts Period CR CR CR cpm uCi
+ = = + dpm = - =
@ \L:\g‘ g@ cts e min é cpm .2 cpm é cpm ([ 67 . Zfl 2.22E+6 ]-ﬁ(ﬁ‘ ;uCi
By 2 (S’ ¢l oes e min é chm S 7 cpm 5 cpm S 95 . |§‘ 3 222E+6 I'L\ﬁ.>7‘Ci
Technician Performing Initial Count: ,2 F rRANVEAS Date: 7-1¢ -9¢&
Initial Activity Volume Initial Activity
o i.‘{’F{pCi X FR + S E il = ~.7e "% pCi/ml o
- . - -2
Byl-6€7% uCi X FR - SAEC mI = 2.F uCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then iritiate Instruction #7 in ATG Form 030.

!2 C(RatEAs Date: 7/~ 1-7&

Technician Performing Calculation:

ATG Supervisor: ,/U/j /J /‘Ljﬁx/\

Date:_ )~ 22~7¢6

)
ALLIED TECHNOLOGY GROUP. INC.  FORM ATGFE-030A

06/96



AIR SAMPLE DATA WORK SHEET

Projecl/Localion: ~ M¢ (Le CU‘\/\/ Date: 7=1{ ~9¢

A/S ID Number: f‘l ' RWP Number: fm-107 . Survey Number: Fméd -t o
Date Start:_1- 16 =96 Date Stop:__ 1~ 16-96

Time Start:__ {23 19 Time Stop:_1 2109 Total Time:_FS minutes
Flow Start: 3 Flow Stop:___2_

Sample Location: GLJCJ 3192 HoT Cell

Sample Type: oBreathing Zone 0 General Area o Other:
o High Volume ¥ Low Volume _ o Lapel/Personal
Total Sample Run Time Sainple Average Flow Rate Total Volume
~ 6
45 minutes X 2.5 cfm X 2.83E+4 = 3.2 £ mi
P> Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted. -{ Counts Period CR CR CR cpm uCi
- = - = + dpm = + =
o ]q, | S \q 'Z cts \ O min 2o cm O .Bcpm U cpm 'S o 67 ‘2.79 2.22E+6 '?‘?E 'Su-('i
By )q_- o \Sqq cts (l) min %cpm S‘D cpm q‘a cpm qs—’,% 2 ';C{ 2.22E+6 1. 86_'4:0
I 40
Technician Performing Initial Count: ® TﬂAu(j,.As) Date: 1~ [{ =96
Initial Activity Volume Initial Activity
a452” S uCi X FR + 2.2 E%l - S~ uCiml «
= . = .
By .2E = uCi X FR - 3. ZEL ml = S 6 F pCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

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

radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: Q LRANG Date: /~16=7%

J d
ATG Supervisor: /A/J l m\ Date: 7-22-96

ALLIED TECHNOLOGY GROUP. INC.  FORM ATGF-030A 06/96



AIR SAMPLE DATA WORK SHEET
Date: -1 1-9¢(

Er e el (AN

T

Project/Location:

RWP Number: =M~ |07 o Survey Number: 4 =) (B

A/S 1D Number: 12. (L
VT-16-96

q2e

Date Start: Date Stop:_ 1 ~ 16 ~{f

Time Start: Time Stop: 1 $© Total Time: 3O minutes

Flow Start: >

Flow Stop: 3

ROO'C OF ol Ce C

Sample Location: BI-A% a2

Sample Type: & Breathing Zone o General Area o Other:
o High Volume sLow Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
30 minutes X 3 cfm X 2.83E+4 = 2.5~ & ml
N Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net Cr EFF. dpm Activity
Counted. | Counts Period CR CR CR cpm uCi ;
+ = - = + dpm + + =
«|g2 < &8 q et [0 min 2¢, cpm o ™ |2 g cm 4 2 671 272 2.22E+6 6.9 E_ S;Ci
By 102 'Y lo 8 cts 10 min (o ‘&cpm 4 (p cpm b2 cpm GS‘ 95 . LL( S— 2.22E+6 ‘-ZE_ ﬂycs :
Technician Performing Initial Count: IZ \TZANq,Aé Date: A~ 114 b
Q
Initial Activity Volume Initial Activity
. b -
« (.97 uCi X FR + 2.5£% i = 2ef " uciml o
- . ~ G -
ByL2f "% uCi X FR - 2.S £ i - 4.8 " LCiml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Iastruction #7 in ATG Form 030.

Technician Performing Calculation: P Dhevsey Date 1~11~96

Date:_/- Z?’?é

ATG Supervisor: /(/44// ZA/AZ{/;

ALLIED TECHNOLOGY GROUP. INC. 06/96

FORM ATGE-030A



AIR SAMPLE DATA WORK SHEET

Project/Location: =T We ClelA U

A/S 1D Number: ,( RN
7~17-9%

&S

Date Start:

Time Start;

Flow Start: 2»

RWP Number: Fr-197 .
Date Stop.___1— 171-96

Time Stop: 094: S <

Flow Stop: 3

Date: —~171-9¢

Survey Number: Cma=leT

Total Time: é O minutes

Sample Location:

BLO{CJ 2192 HST Cell

Sample Type: & Breathing Zone o General Area o Other:_ S.i £ ¢
a High Volume & Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Tota! Volume
. ?L' U\l{v‘b é
é O minutes 30 cfm X 2.83E+4 = ;Z S.6Eml
{ Aov
Ipm X 1.0C+3 72541
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpimn uCi
+ = - = + dpm = + =
e G4o 12_5( cts \O min lg‘ cpm ((/ { cpm [—5 cpm l 61 67 . l? 2 222E+6 3[ é3“(~i
Bvic 4(; ——( . q cts | o min -7 cpm 4 é cpm 3! cpm 33 EAN 24 S‘ 2.22E46 éf— gu(‘i
Technician Performing Initial Count: [a L LrRecd AN Date: 2~ 71-9¢(
4
Initial Activity Volume Initial Activity
- _ -\
a )€ §;,LCI X FR + SIEC i = G BT uCiiml o
- ) ‘ Y
ByLE~S uCi X FR + SAFEC mi = |.2E pCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

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

radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation:

V. Theanv Aa>

ATG Supervisor: AA/J,/AWL_}

ALLIED TECHNOLOGY GROUP.INC.

Date7-1 =96

Date: 7-229%

FORM ATGE-030A

06/96



AIR SAMPLE DATA WORK SIIEET

l’rojecf/Localion: T ;/'V\‘g( (e (LAN Date: _ [~ E-T¢

A/S ID Number:___t 2 1| RWP Number: FM-~ (07 Survey Number: fMA- 170
Date Start:___1~ (1-=96 Date Stop:__1=171=9%

Time Start:___[( \ F©o Time Stop:__{ 21 1S Total Time:__. 3S minutes

>

Flow Start: Flow Stop:

2.5

Sample Location: 3 (of q 3142 Holaell

Sample Type: txBreathing Zone o General Area o Other:

o High Volume gLow Volume o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volume

55 minutes X 2. 7S cfim X 2.83E+4 = 2.7 fé ml
o\ Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted.-| Counts Period CR CR CR cpm uCi
+ = = + dpm + + =
I i 67 222E+6 e
o 0L ¥ -1 cts |C min LJ1oepm o, { cpm ) é cpm . q . .29 g . 4 E uCi
ﬁyo 3 35 <OB cts o min | epm 5-3 cpm =~ 2 ¢pm -2 9 2 -SQ’ 2.22E+6 '7>.ﬁ E‘ L“Ci
Technician Performing Initial Count: 2. Te "V‘J‘J\r@rb Date: 7- € -9(
Initial Activity Volume Initial Activity
-¢ . -1 .
o .46 uCi X FR = 2765 mi = se” ' uCiiml o
- e — -1z
By 396~ uCi X FR - IEC ) = .4 B uCi/ml By

FR = Fiiter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: (2 L L RANEA Date:_71-1¢2-96

Date: 7-21 "?/]

ATG Supervisor: /(/A/ Z/I'/Lé

ALLIED TECHNOLOGY GROUP.INC.  FORM ATGEF-030A 06/96



AIR SAMPLE DATA WORK SHEET

Project/Location: FT_Me Clel(ay Date: _7—[®€~9¢
A/S ID Number:_12 (O RWP Number: Fm-10@ Survey Number: FmM4 -~ | 7/
Date Start:__ 1~ 18-96 Date Stop:_ 7~ (8-96
Time Start:__ O g ‘4o Time Stop:__{ o4S Total Time: 245 minutes
Flow Start: 3 Flow Stop:__2-S
Sample Location: &46 3282 Musewrr  ConTanmmedT
Sample Type: % Breathing Zone o General Area o Other:
o High Volume -+ Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
7
2 4’5 minutes X 2 '7ycfm X 2.83E+4 = .4 [ ml
P> Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net Cr EFF. dpm Activity
Counted. -} Counts Period CR CR CR cpm uCi
+ = = + dpm + + =
o H po é)% cts IO min —7 cpm O.1 cpm ‘7 cpm jO 67 ) 2.46 222E+6 l.CE- .5“(~i
By || oo 7 04 cts (o min ‘70 cpm S‘} cpm / 7 cpm l 8 95 L2 q 2.22E+6 345‘ r,‘(",
Technician Performing Initial Count: 12, 1 enmes Date:_7-1 2-%¢
Initial Activity Volume Initial Activity
a LLE™ ,Ci X FR = 1927 il - 8.3 £ "% ,Cimla
By >FE SuCi X FR = 1L9€7 i - L. E """ ,Ci/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: (. Teanvgd Date: 1-1%-94

]

Date: 7’??‘ ?;

. g y

ATG Supervisor: /UJ [Au@h)

ALLIED TECHNOLOGY GROUP, INC.  FORM ATGI-030A 06/96



AIR SAMPLE DATA WORK SIIEET

l’roject/Local-i(.)n: cT Y"\'<;_ C Lo LLAN Date: 7-/9-9(

A/S 1D Number: 1‘2 [ RWP Number: £/ - (0 7 - Survey Number: i/mg-17 2

Date Start: /1296 Date Stop:_ [~/ ©~9¢

Time Start:___] 3$O Time Stop:__[S 30 Total Time:_/ CO  minutes
- Flow Start: 2. S Flow Stop: 2.5

Sample Location: 12(.000) 3192 HsT (L

Sample Type: o“Breathing Zone o General Area o Other:
o High Volume % Low Volume o Lapel/Personal
Total Sample Run Time Samplc Average Flow Rate Total Volume
oo minutes X 2—~? cfim X 2.83E+4 = 1. EL’ ml
™
2 1pm X 1.OE+3
Time Gross Count Gross Bkgrnd Net Cr EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm uCi
+ = - = + dpm = + =
o O{,B’C ]O cts /o min | com 9, ,2.com [ cpm Z 67 ) ?_6’2{ 222E+6 74{ c’u(‘i
{370(9 30 (Dofb cts (O min (’O cpm 53 cpm ’[ cpm ’z 95 214{_4 2.22E+6 L4 ‘S'"C;

Technician Performing Initial Count: K Teonr ‘}4’3 Date:_7-19-~96
Initial Activity Volume Initial Activity
a 2-46-‘ pCi X FR + TN E © ml = 34E” s pCi/ml «

- . -~
Byi-4E 5 pCt X FR + 1.6 ml AE ( pCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuciide(s) of concern, then initiate Instruction #7 in ' ATG Form 030,

Technician Performing Calculation: __Q roa ey Date: 7~19-9¢&

J
ATG Supervisor: ,/{1(/\1-}\ (}/M Date: 7-77~7f

ALLIED TECIHNOLOGY GROUP.INC.  FORM ATGI-030A 06/96



AIR SAMPLE DATA WORK SHEET

Fr AQ‘CQL(AU Date: 1-~19-96

Project/Location:

A/S 1D Number:_'z_(_\____ RWP Number:&Em-lo7 Survey Number: Fma-~173

Date Start: 1-19-96

Date Stop:_1-17-9¢
0640
2 cpm

Sample Location: BL&O} 3192 [BoT cedc

Time Start: Time Ston:_ 0 8:{90 Total Time:_ | 20 minutes

Flow Start: Flow Stop:__ 2.5 ¢FM

Sample Type: w Breathing Zone i Gencral Area o Other:

o High Volume ® Low Volume o Lapel/Personal

Total Sample Run Time Samplc Average Flow Rate Total Volume

| 20 minutes X 2. 75 cfim X 2.83E+4 = g4.3 £ 4 ml
2™ Ipm X 1.0E+3
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm uCi
- = = + dpm = + =
o O @ é | 1 cts | o min 62_ cpm o. 2’(:pm éﬁ cpm qz 67 '2‘61 2.22E+6 14 E—“tCi
370?100 207 B cts (o min 2.0% om S; cpm ls- gtpm 16 95 , ‘Q% 222E+6 3&'{ uCi
Technician Performing Initial Count: \Z‘B/wwr//b Date: 7~ [4~F6
Initial Activity Volume Initial Activity
ay4E™ LCi X FR - 9.2€° mi - s e’ Lcimla
By3f 1 uCiXFR - 9.36% m - 2.2 Lcimi gy

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

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

radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

2. TMN%D Date: 7- /9 74

Technician Performing Calculation:

Date: 2-272-9 L

ATG Supervisor: Afp(/ //‘_/A'Tg

ALLIED TECHNOLOGY GROUP.INC.  FORM ATGE-030A

06/96



AIR SAMPLE DATA WORK SHEET

I’rojccl/Locali(;ll: Fr e Y RAWIY L Date: 7-22-9

A/S 1D Number: 12 // RWP Number: M /07 - Survey Number:__/~ /474 - /7Y
Date Start:_7-22-96 Date Stop:__7~ 22-94

Time Start;_ O 855 Time Stop:_/ 0565 Total Time:._/2 ©  minutes
Flow Start: 3. CFM™ Flow Stop:__ & _<FM

Sample Location: ALDG  3\92 \-\o‘\' & el \

Sample Type: MBremhing Zone o General Area o Other:
o High Volume & Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
b
/20 minutes X 2.5 cfm X 2.83C+4 = 8.5 ml

,5\‘\ Ipm X 1.0[E+3

Time Gross Count Gross Bkgrad Net CF EFF. dpm Activity
Counted -{ Counts Period CR CR CR cpm uCi
* = - = + dpm = + =

o ]1 00 3 o ‘ cls /D min 30 cpm 0' ,,_'I cpm 30 cpm L‘S 67 . 2 ‘a"/ 2.22E+6 7,75' Ci

By /’2 00 ]ll‘f )\ cts /0 min llt_l cpm bo cpm bq cpm 6.7 95 ./ S 8 2 22E+6 I~ 9 5’[:&

Technician Performing Initial Count: oSM ?( MM Date: 7-42 - 94

Initial Activity Volume Initial Activity
1 ,15—5 . . . - Eb P =11 .
a ! pCi X FR + 2.5 ml = 9./ pCi/ml «
- ) [ iy
By .95 uCi X FR - 3.S5 - 2.2 57" Ciml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: Eyé—m QZ W Date;_7-22-9¢

ATG Supervisor: 7A,II‘J } llevl lﬁﬁl} _ Date: /-27-9¢

ALLIED TECHNOLOGY GROUPUINC.  FORM ATGE-030A 06/96



AIR SAMPLE DATA WORK SHEET

)

l’rojccl/Local.i(.m: Fr W\c €l elny Date: 7"2}‘76
A/S 1D Number:__12 [\ RWP Number:Fpm- (o0 7T Survey Number: fFmd | 75
Date Start:_ 72~ +3-9¢ Date Stop: 1-23-9¢
Time Start.__{ 1./{O Time Stop__| 3 190 Total Time:_L. D2 minutes
Flow Start: 3 Flow Stop: 3
Sample Location: QL,QO\\) 3192 HoT G (S
Sample Type: X1 Breathing Zone o General Area o Other:
o High Volume s2low Volume . 0 Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume
\ 80 minutes X = cfm X 2.83[+4 = (S—f K ml

oAb Ipm X 1.0[:+3

Time Gross Count Gross Bkgrad Nel CF EFF. dpm Activity
Counted Counts Period CR CR CR cpm uCi
+ = - = - dpm = + =
« )340 23 ls‘cls IO min 2372 cpin 0 Jpemm | 935 cpm 344; 67 > 82' 2.22E+6 S_g_"f‘zi
67,3 ‘io 545 ts (o min g5 cpm (90 cpm K 85‘ cpm Sio 95 1.2 q{ 2.22E+46 ?-S_f:qﬂﬁ
Technician Performing Initial Count: W g Q/La—vﬁjcz?/ Date:_7-23-94
Initial Activity Vo|um$ . Initial Activity
a 556~ uci X IR - .S £ - 3.7 LCiml o

8ASE¥ uci X PR . LS £ T CAr~ " uCimi gy

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC vaiue of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: M { ﬁ/‘—a—/j‘fz/ Date: 1 =23 94 -
I3 -
ATG Supervisor: A/ gl /ﬂ[ %ZE . Date: /- ZB‘?&

ALLIED TECHNOLOGY GROUPUINC,  FORM ATGE-030A 06/96



AIR SAMPLE DATA WORK SHEET

l’rojecl/Local.i(;n: FL. ple C‘,\f‘ u Apl Date: 0F-32-9C

A/S 1D Number:_ 121\ RWP Number:_tW-1cF ASurvey Number_t+ M = 3¢

Date Start: 0 +332-1¢ Date Stop:_ <7 -23-9¢

Time Start:__1 345~ Time Stop:_1 S 45 Total Time:_( 30 minutes

Flow Start: 3.@?0\ : Flow Stop:__2. 4

Sample Location: D6 2192 k/é/ (/(’-//

Sample Type: @ reathing Zone o Genceral Area o Other:

o High Volume @Low Volume A o Lapel/Personal

Total Sample Run Time Sample Average Flow Rate Total Volume
IXC minutes X 2745 clm X 2.83C+4 = UL ml

O™ m X 10643

Time Gross Count Gross Bkgrd Net CF EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm uCi
+ = - = + dpm + + =
"/[;/’é //_(/é/‘,l cls / o min M(/ cpm C). \ cpm ‘%({J cpm 977?) 67 ' QS;Z C/:, 2.22E+6 ‘{,45—2‘?{(4
ﬂ'y/é.éé\, L6 (s e j O min &g com O e 1/45 cpm ‘4/(/6 y 95 L34 2.22F+6 y §E-4 uCi
Technician Performing Initial Co\hnu%vr\ ) é—&\b’vi\i‘\ Date: C £-272-G(
Initial Activity Volume Initial Activity
G . - .
a ¥ 44 uCi X FR + 43EC ml = _i‘ SE-I pCi/mlt «

By$.9E4 pCi X FR - Q356 ml

il

4.9¢F-1) pCi/ml By

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the kncwn
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Peli"orlning;{?cul‘d@ym\_q \L\\LM\ Date:C*1- 229
ATG Supervisor: ; 41/ [/\/Ajé i Date;__ /- Z(/-ﬂé

ALLIED TECHNOLOGY GROUP.INC.  FORM ATGE-030A 06/96




PTOJCCI/LOLalI()n

AIR SAMPLE DATA WORK SHEET

Jt }'K (l& A}

Dat

A/S 1D Number:

Date Start: €% 24~ 76

Time Start: /Muf&’
Flow Start:

Sample Location:

5

RWP

Number: A4/ /”7 .

Date Stop:_ O2-3¥-5¢

Time

Flow

’ ;5\_DQ 2193

Stop: OF50
Stop: 5

RN

e 6 L€

Survey Number: /224~ /7

AN

Total Time: AL minutes

Sample Type:
o High Volume

Total Sample Run Time

w-Breathing Zone
&Low Volume

o General Area
o Lapel/Personal

Sample Average Flow Rate

o Other:

Total Volume

AL minutes X 3 cfim X 2.83E+4 = S1VEL ml
L .
r’\ Tpm X 1.01:43
Time Gross Count Gross Bkgrnd Net CF EFF. dpm Activity
Counted | Counts Period CR CR CR cpim uCi
- = = - dpm + + =
o // Do A //5’ cts ;0 min 2 opm | s, 2 cpm L cpm | % 67 ‘ o?‘llb t/(_ 2.22E+6 3 SE’S.;‘Ci
ﬁ’//. 25 amM §9</ cts /0 min 9? cpm 6— { cpm ({8 cpm 1 9s .24 % 470 222E+46 q ‘S Eq‘(‘i

ye
Technician Performing Initial C()(\Ql_:r;\o\m . €/ }2\ (Z/\CM\

Initial Activity Voiume Initial Activity
a 3.35 puCi X FR + 5 £ ml = )
By Q.45 uCi X FR + SHEG ml = 1/ G -1

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note:
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculatlc)\\j)\m Q @&1@4\
ATG Supervisor: A// //M

ALLIED TECHNOLOGY GROUP.INC.

FORM ATGE-030A

Date: ¢ £ )77/-7¢'

pCi/ml o
pCi/ml By

If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known

Date: - & 34-S

Date:_7-2Y-9¢

06/96



AIR SAMPLE DATA W()RK SHEET

l’leccl/Locauon W’Jj ﬁ/c Date: 7 -Z_\f-?é

A/S 1D Number:92 7/ 2.{ ) RWP Number: /f/ﬂ /077 . Survey Number: /:/V,Z‘/Z,?
Date Start: 7 2z 7¢ Date Stop: 7 2 & 4
Time Start:/ 2 42 Time Stop: /fé/,f Total Time: /25 minutes

Flow Start:___3 C,'(jw"‘ Flow Stop: Z . 5

Sample Location: /W C\G /,g}

Sample Type: 2y Breathing Zone a General Area o Other:
o High Volume Sa’'Low Volume o Lapel/Personal
Total Sample Run Time Sample Average Flow Rate Total Volume

/ 575 minutes X Z 25 ciin X 2.8344 = //ﬁ <7 ml

é Ipm X 1.0E+43

Time Gross Count Gross Bkgrad Net C¥ EFF. dpm Activity
Counted -| Counts Period CR CR CR cpm uCi
* = - = + dpm = + =

aété/\‘l" (/ cts /(7 min ’L/' epm | > cpm a. / om .2 67 ’Z( 2 2.22E+6 3,‘/‘;'1‘0
A S 6 s | O min é/ cpm fg cpm /. eom ’ ‘/fs/ 2.22E+6 qui‘(‘r

/95
I
Y/ /
Technician Performing Initial Count: %ﬁ/ﬂ@/%%{/jﬁ/&/‘ ' Da(e:;? "Z-jﬁ'qc'

Initial Activity Volume Initial Activity
-7 i . - = P b )
a3.M ¢ pCi X FR + /Y ¢ ‘mi = 2. ¢ pCi/ml o

I

6 . -
By2.92°70Ci X FR - /Y E 7 2.1 €15 ciml gy

FR = Filter Ratio (4" Filters = 4.0) (2" Filters = 1.0)

Note: If either the Alpha / Beta-Gamma initial activity exceeds 10% of the DAC value of the known
radionuclide(s) of concern, then initiate Instruction #7 in ATG Form 030.

Technician Performing Calculation: %/,/,//)/% ,E/% Date: 7~2.5- 9

ATG Supervisor: ,da,/ [JM/ — Date: 7_'25"%

ALLIED TECHNOLOGY GROUP.INC,  FORM ATGEF-030A 06/96





