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2" Steel Cover Plate Installation At 

scope 

This document provides the calculated basis for the level of radiological design review' 
required for the replacement of the existing 241-U-106 distributor pit 61 cm (24 inch) 
concrete cover block with one of the following options in order of priority: 

5.1 cm (2") steel plate 
7.6 cm (3") steel plate 

The determination of the expected dose rate over the 241-U-106 distributor pit after the 
installation of various options is described. The existing concrete cover block must be 
replaced to facilitate access to the pit for saltwell pumping operations. 

Also determined is the lifecycle dose differential due to this facility modification. 

I. Calculations: 

1.1. Baseline Dose Rate Determination 

Based on current radiological survey report', without the saltwell screen installed, the 
maximum unshielded penetrating whole body dose rate over the distributor pit is 200 
mremlhr. Installation of the saltwell screen will reduce this dose rate to 
approximately 13 mR/hr as calculated by MicroShield3 (Attachment I), and 
installation of the saltwell pump will further reduce this dose rate primarily due to 
shielding provided by the 2.5 cm (1 inch) steel base plate of the pump. The dose 
rate with the pump installed is determined as follows: 

The majority of the penetrating radiation from the distributor pit is due the 0.662 
Mev gamma emitted by the 

0 The half-value layer for '"Cs in iron is approximately 1.9 cm (0.75 inch). 

Dose Rate,,,,- =Dose Rate-,, x (.5r where n = number of half-value layers 

2.5 em 
1.9cm 

"'Ba daughter of '37Cs.4 

n = -= 1.3 

13 mrem 5 mrem 
hr hr 

Dose Rate-- - - x (.5J.' = 

Initiation of pumping activities will increase this dose rate. Previous experience with 
pumping activities indicates that dose rates may increase by as much as 300 mrem 

' RPP-MD-010, Rev. 0, December 22, I999 
lS001842. page 1, Item No. 1 
Microshield is a registered trademark of Grove Engineering Inc. 

Shleien. page192 
HNF-SD-WM-ER-636 
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per hou$ with the commencement of pumping. Because the specific activity of 137Cs 
is lower in U-108 than in the typical tank, pumping is estimated to increase the dose 
rate in the pit by no more than 200 mremlhr This would make the dose rate in the 
pump pit 205 mrem per hour during pumping operations. 

The estimated calculated dose rate over a 5.1 cm (2”) steel cover plate when the 
DumD is not in oDeration is as follows: 

2” Steel Cover Plate Installation At 

5 mrem 1 mrem 
hr hr 

Dose Rate,,- - - x (s)% = ~ 

The estimated calculated dose rate over the pit with a total of 7.6 cm (3 )  of steel 
cover plate when the pump is not in operation is as follows: 

5 mrem l 6  .3 mrem 
hr hr 

Dose Rate,- - - x (.5)E = 

The estimated calculated dose rate over the 5.1 cm (2) steel cover plate during 
pumping operations is as follows: 

5,1 32mrem x (.5)i5 = 205 mrem - Dose Rate,- - 
hr hr 

The calculated dose rate over the pit with a total of 7.6 cm (3) of steel cover plate 
during pumping operations is as follows: 

205 mrem 7.6 13 mrem 
hr hr 

x = - Dose Rate,- - 

1.2. L i e  Cycle Exposure Differential 

Maximum personnel occupancy over the pump pit cover is estimated to be 5 
minutes (0.08 hr) per week while pumping is in progress and 25 minutes (0.4 hr) 
per week when the pump is not in ~peration.~ 
U-106 pumping schedule is 9 mo.* (39 weeks) 
Half-value layer for 137Cs of concrete cover block to be replace by the carbon 
steel plates is 7.0 me. 
Thickness of concrete cover block to be replaced is 61 cm (24”).“ 

61 cm n=-= 8.7 
7.0 cm 

The calculated dose rate over the existing 61 cm (24“) concrete cover block while 
the pump is not in operation would be as follows: 

Craft, September 1998 
McVey, January 1999 
Jaka. April 6,2000 
Shleien. page 192 
Jaka, April 6.2000 

1 

8 

10 
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The calculated dose rate over the existing 61 cm (24“) concrete cover block while 
the Dump is operating would be as follows: - 

0.5 mrem 
x (.5)8.7 = 205 mrem - 

hr hr h e  Rate,,,t.sh*~d - 

The net change in dose rate due to the installation of the 5.1 cm (2”) steel cover 
plate while the pump is not in operation is as follows: 

lmrem Omrem - lmrem 
hr hr hr 

The net change in dose rate due to the installation of the 5.1 cm (2”) steel cover 
plate while the pump is in operation is as follows: 

-- -- 

32mrem OSmrem - 31.5mrem 
hr hr hr 

- - 

The net change in dose rate due to the installation of the 7.6 cm (3) steel cover 
plate while the pump is not in operation is as follows: 

0.3 mrem 0 mrem 0.3 mrem 
hr hr hr 

The net change in dose rate due to the installation of the 7.6 cm (3) steel cover 
plate while the pump is in operation is as follows: 

- - - 

13 mrem 0.5 mrem - 12.5 mrem - - 
hr hr hr 

The total change in dose due to the replacement of the concrete cover blocks 
with the 5.1 cm (2”) steel cover plate would be as follows: 

x 39 weeks = 1 14 person - mrem 31.5 mrem 0.08hr 
X 

week 

The total change in dose due to the replacement of the concrete cover blocks 
with the 7.6 cm (3”) steel cover plate would be as follows: 

12.5 mrem 0.08 hr 0.4 hr 39 weeks = 44 -mrem 
X week -11 week 
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Since the pit cover must be removed and replaced as a normal part of saltwell pump 
installation, no additional exposure will be incurred as a result of installation and 
removal of the steel cover plate. 

2" Steel Cover Plate Installation At 
241-U-106 Pump pit 

2. Conclusion 

The calculated exposure increase due to the proposed installation of the 5.1 cm (2) 
carbon steel cover plate is 114 person-mrem for the life cycle of the project. The 
calculated exposure increase due to the proposed installation of the 7.6 cm (3) carbon 
steel cover plate is 44 penon-mrem for the life cycle of the project. For these options, 
the calculated lifecycle exposure change is less than +one person-rem. This calculated 
exposure is based on several conservative assumptions. Actual dose rates should be 
verified by field measurements after installation of the cover plate. Exposure may be 
further reduced by administratively limiting personnel occupancy over the cover plate. 

3. 

0 

0 

. 
0 . 
. 
0 

0 
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DO5 File: U-106MS5 Date: 
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Cumtion : W.00:00 
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Core Titk: U-1065.S 
Ducriptim: ~AW e u-io6 H ~ I  ~ . t  pit w i a t w e i i  

Gcci~~cty: 8 - cyfindsr V O ~ C  - End Shields 

I Height 
Rcdius 

- X 
# I  0 cm 

0.0 in 

Shield Nme 
source 
Air 6ap 

source Input 
6roupiq Mehod : Actwl Photon Enrglu 

Sam M m M i o n s  
213.36 cm 7 ft 0.0 in 

12.7 cm 5.0 in 

Dorc Points 
Y 

1097.28 cm 
- Z 

0 cm 
36 ft 0.0 in 

Shields 
Dimmaion M D g & y  

6597.345 in' Water 1.2 
Air 0.00122 

Cs137 2.72&+001 1.W8oc.012 2.5200.+002 9.324ocro06 

The material refam is : Sam 

Itlicgnliion Pwnnletrrr 
Rodid 20 
Cirmmf urnt ial 10 
Y Direction (axial) 10 

E!!%w * 
w photona/scc 

0.0318 1.974elO 
0.0322 3.642e+10 
0.0364 1.325c+10 
0.6616 8.580c+ll 

TOTALS 9.275e+ll 

Reruns 
Flume Rate Fluencc Rate Emowre Rate 

With Buildup 
5.674c-01 1.641e+00 4.727~43 
1.081n00 3.187e+00 8.699~43 
5.339e-01 1.930c+W 3.03343 
2.37&+03 6.448e+03 4.609er00 

2.38&+03 bA55e+03 4.626e+00 

&V/cm'/&c tAcV/cm'/scc &!!r 
Exwsun Rate 

&!!r 
With Buildue 

1.367~02 

.._._l.l_.... ... 
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