
ALARA Analysis Worksheet 
- 

Survey Area: mL-0€3 Survey Unit: 0 l 
1 

I A. Estimation of Total Cost (CostT) 1 

3. Cost of workplace accident (CostAcc) = $3,000,000 person-' . 4.2~10.' h-' . (3.a) 

a. time to perform remediation action 4 person-hours 

1. Cost of performing remediation work (CostK) Z P ~ W  k r  2h I U . ~  ~ * * s ~ ~ c I I * L )  - q r i p w d )  4 - a ~ ~  

2. Cost of waste disposal (CostwD) = (2.a) . (2.b) I2 +. d,?s 04 L' 
a. estimated waste volume 0.151 m3 Inc Y I W  * 0. I S 4 m  = 0. 152V h3 

1 b. cost of waste disposal 8 1 4 7 $lm3 

4. Cost of traffic fatality (CostTF) = 

($3,000,000 . 3.8~10.' h-' . (2.a) . (4.a)}/(4.b) 

a. total distance traveled per shipment 'V #5'@ h(+ E u) 

b. waste volume per shipment I 3.  L m3, if unknown, use 13 .6m3 as 

$ 200 

$ I z Y Z  

I a default value I 1 

a. worker TEDE 1.IY X I C ~  r e d h  (so i 1 a s s w d  jv -emh ~ G L )  

5. Cost of worker dose (CostwDose) = $2,000 per person-rem . (5.a) . (5.b) 

( b. remediation exposure time person-hour I I 

A 

$4,&' 

B. Survey Unit Radiological Information 

Radionuclide Relative Fractiona Half-Life (v) 

1. GI37 b. 1.0 C. 304 17 

7. a. b. c. 

8. a, 
C. 

Total Concentration: 

a Relative fraction = average concentration divided by the total concentration. 
Decay constant = 0.693 divided by half-life. 
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C. Calculation of ALARA Action Level (AL) 
- - - - - - - - - - - - - - - 

1. Removable fraction for remediation action being evaluated 1 
2. Monetary discount rate 0,03 Y-' 

3. Number of years over which the collective dose is calculated /odO Y 

4. Population density for the critical group 0. 000 f people/m2 

6. AL for each radionuclide-of-interest: 

a. AL = {C0~t~/($2000 . C.4 . 0.025 . C. 1 . C.5)) . ((C.2 + B. 1 .d)/(l -e-(C.2'B.'.d" ) . (B.1.b) = 3837 
I 

b. AL = {CostT/($2000 . C.4 . 0.025 . C.l . C.5)) . ((C.2 + ~ . 2 . d ) / ( l - e - ' ~ . ~ ' ~ . ~ . . ~ " ~ . ~  ) . (B.2.b) = - 

c. AL = {C0~t~/($2000 . C.4 . 0.025 . C.l . C.5)) . ((C.2 + ~ . 3 . d ) / ( l - e - ' ~ . ~ ' ~ ~ . . ~ " ~ . ~  ) . (B.3.b) = 

d. AL = {C0~t~/($2000 . C.4 . 0.025 . C.1 . C.5)) . ((C.2 + ~ . 4 . d ) / ( l - e " ~ . ~ ' ~ ' . . ~ " ~ '  ) . (B.4.b) = 

e. AL = {C0~t~/($2000 . C.4 . 0.025 . C.l . C.5)) . ((C.2 + ~.5 .d ) / ( l - e - '~  "B.5.d" ) . (B.5.b) = - 

f. AL = (Co~t.~/($2000 . C.4 . 0.025 . C.l . C.5)) . ((C.2 + ~.6.d)/(l-e~~.~'~.~.~)'~.~ ) . (B.6.b) = 

g. AL = {CostT/($2000 . C.4 . 0.025 . C.l . C.5)) . ((C.2 + ~ . 7 . d ) / ( l - e - ( ~ . ~ ' ~ ' . . ~ " ~ . ~  ) . (B.7.b) = 

h. AL = {C0~t~/($2000 . C.4 . 0.025 . C.1 . C.5)) . ((C.2 + ~ . 8 . d ) / ( l - e - ' ~ . ~ ' ~ . ~ . . ~ " ~ . ~  ) . (B.8.b) = 

7 .............................................................................. S U ~ O ~ A L S ( = A L A R A A L ) =  3B37 

D. ALARA Evaluation ,, u\Jfl 

Radionuclide DCGL Fractiona 

1. Cr 137 b. (B.l.a)/(D.l.a) = (,O 

8. a. b. (B.9.a)/(D.9.a) = 

. 9.. ......................................................................... Sum of DCGL Fractions = / 0 

a DCGL fraction = average residual concentration in survey unit (from Section B) divided by the DCGL. 

10. Comparison of the sum of the DCGL fractions (D.9) to ALARA AL (C.7): 

Check one: Sum of the DCGL Fractions < ALARA AL / Sum of the DCGL Fractions > ALARA AL 
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12. Decision Criteria: If the sum of the DCGL fractions < AL, then additional remediation is not cost 
beneficial. If the sum of the DCGL fractions > AL, then additional remediation is cost beneficial. 

Check one: Additional remediation IS NOT cost beneficial ,/ 
Additional remediation I$ cost beneficial 

Prepared by 
FSS Radiological Engineer 

Reviewed by Date 
FSS project Manager 
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Generic ALARA Evaluation Comparison Worksheet 

- - - - - - -  

Survey Area: OOL-08 Survey Unit: 02 

Reference Generic ALARA Evaluation No.: YA-REPT-00-003-05 

Applicable Generic ALARA AL: 165 

Radionuclide Average Concentration DCGL fraction DCGL 
1 CO-60 0.0067 1.4 4.79E-03 

2 CS-137 0.4354 3 1.45E-01 

3 

4 

C(fraction DCGL): 1.50E-01 

If the C(fraction DCGL) < the generic ALARA AL, then the generic ALARA evaluation is applicable 
to the survey unit. 

Check one: 

X Generic ALARA AL IS satisfied. 

Generic ALARA AL IS NOT satisfied. 

Prepared by: Ron Shippee Date: 711 012006 
FSS Radiological Engineer 1 

AH& W (  . . , . Date: 7-/L*d15 
6 4 - i  ,'@" " 7s/2..dd 

U 



Generic ALARA Evaluation Comparison Worksheet 

Survey Area: 00L-08 Survey Unit: 03 
Reference Generic ALARA Evaluation No.: YA-REPT-00-003-05 

Applicable Generic ALARA AL: 165 

Radionuclide Average Concentration DCGL fraction DCGL 

3. 

' 4. 

I C(fraction DCGL) = 0.2 1 

DCGL) < the generic ALARA AL, then the generic ALARA evaluation 
is applicable to the survey unit. 

Check one: 

J Generic ALARA AL IS satisfied. 

Generic ALARA AL IS NOT satisfied. 
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Generic ALARA Evaluation Comparison Worksheet 

Survey Area: OOL-08 Survey Unit: 04 

Reference Generic ALARA Evaluation No.: YA-REPT-00-003-05 

Applicable Generic ALARA AL: 165 

Radionuclide Average Concentration DCGL fraction DCGL 
1 CS-137 0.1697 3 5.66E-02 

2 0 

3 

4 

C(fraction DCGL): 5.66E-02 

If the C(fraction DCGL) < the generic ALARA AL, then the generic ALARA evaluation is applicable 
to the survey unit. 

Check one: 

X Generic ALARA AL IS satisfied. 

Generic ALARA AL IS NOT satisfied. 

Date: 7/13/2006 

Reviewed by: Date: 
ect ManaFlRadiation Protection Manager 

, 



Generic ALARA Evaluation Comparison Worksheet 
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Survey Area: 00L-08 Survey Unit: 05 

Reference Generic ALARA Evaluation No.: YA-REPT-00-003-05 

Applicable Generic ALARA Action Level = 165 

AVERAGE 
RADIONUCLIDE CONCENTRATION DCGL FRACTION DCGL 

Cs-137 0.05 pCi/g 

C(fraction DCGL) = 

3 pCi/g 

0.02 

0.02 

If the C.(fiaction DCGL) < the generic ALARA AL, then the generic ALARA evaluation 
is applicable to the survey unit. 

Check one: 

4 Generic ALARA AL satisfied. 

Generic ALARA AL IS NOT satisfied. 

i * .  x=? P, Prepared by: Cr/\ ,& 
FSS ~&&ological~&meer 

Date: 7/$/0k 

Reviewed by: v q  60- Date: ~r~a /bG 
& Project ManagerRadiation Protection Manager 



Generic ALARA Evaluation Comparison Worksheet 

Survey Area: OOL-08 Survey Unit: 06 

Reference Generic ALARA Evaluation No.: YA-REPT-00-003-05 

Applicable Generic A U R A  AL: 165 

Radionuclide Average Concentration DCGL fraction DCGL 
1 Co-60 0.0067 1.4 4.79E-03 

2 CS-137 0.4292 3 1.43E-01 

3 

4 

C(fraction DCGL): 1.48E-01 

If the C(fraction DCGL) < the generic ALARA AL, then the generic ALARA evaluation is applicable 
to the survey unit. 

Check one: 

X Generic ALARA AL IS satisfied. 

Generic ALARA AL IS NOT satisfied. 

Prepared by: Ron Shippee Date: 8/7/2006 
FSS Radiological Engineer /: 

Reviewed by: er % (2. k - p  
FSS Project h n a g e r l ~ a d i a t d n  Protection Manager 

  ate: $/ /aL 



Generic ALARA Evaluation Comparison Worksheet 

Survey Area: OOL-08 Survey Unit: 07 

Reference Generic ALARA Evaluation No.: YA-REPT-00-003-05 

Applicable Generic ALARA AL: 165 

Radionuclide Average Concentration DCGL fraction DCGL 
1 Co-60 0.0065 1.4 4.64E-03 

2 CS-137 0.4337 3 1.45E-01 

3 

4 

C(fraction DCGL): 1.49E-01 

If the C(fraction DCGL) < the generic ALARA AL, then the generic ALARA evaluation is applicable 
to the survey unit. 

Check one: 

X Generic ALARA AL IS satisfied. 

Generic ALARA AL IS NOT satisfied. 

Prepared by: Date: 9/12/2006 

Reviewed by: ',& /" Date: cj /z/oc 
FSS Phpct  ManagerIRadiation Protection Manager I "  

- 
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