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Abstract:

This document provides the radiological design review screening for the
241-U-106 distributor pit cover block replacement with a steel cover
plate.
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Scope

This document provides the calculated basis for the leve! of radiclogical design review'
required for the replacement of the existing 241-U-1086 distributor pit 61 cm (24 inch)
concrete cover block with one of the following options in order of priority:

e 5.1 cm(2") steel plate
e 7.8 cm (3") steel plate

The determination of the expected dose rate over the 241-U-1086 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.
1. 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
mrem/hr. Installation of the saltwell screen will reduce this dose rate to
approximately 13 mR/hr as calculated by MicroShield® (Attachment 1), 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 penetratin? radiation from the distributor pit is due the 0.662
Mev gamma emitted by the '*'™Ba daughter of **’Cs.*

« The half-value layer for ¥'Cs in iron is approximately 1.9 cm (0.75 inch). 5

Dose Rate,,, = Dose Rate_,, x (5" where n = number of half-value iayers

_25cm _

= 13
19cm

_ 13 mrem y ( 5)],3 _ 5 mrem

Dose Rat
ose Rate,,, o "

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, 1999

2 15001842, page 1, Item No. 1

* MicroShield is a registered trademark of Grove Engineering Inc.
4 HNF-SD-WM-ER-636

® Shleien, page192
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per hour® with the commencement of pumping. Because the specific activity of **’Cs
is lower in U-106 than in the typical tank, pumping is estimated to increase the dose
rate in the pit by no more than 200 mrem/hr 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
pump is not in operation is as follows:

Dose Rate =
umpinsialed hr

The estimated caiculated 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:

Smrem ( 5)w 3 mrem

Dose Rate,,,

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

Dose Rate,__ 205 mrem ( 5)_ 32 mrem

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:

Dose Rate,, 205 mrem ( 5)_ 13 mrem

1.2. Life 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 m progress and 25 minutes (0.4 hr)
per week when the pump is not in operation.’

e U-106 pumping schedule is 9 mo.® (39 weeks)

e Half-value layer for 137Cs of concrete cover block to be replace by the carbon
steel plates is 7.0 cm®.

« Thickness of concrete cover block to be replaced is 61 cm (24")."°

6lcm
n= =8.
7.0cm
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
BJaka April 8, 2000
® Shleien, page 192
2 Jaka, April 6, 2000
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5 mrem y ( 5)3,7 - O mrem
hr hr

Dose Rate,,, . yushicied =

The calculated dose rate over the existing 61 cm (24”) concrete cover block while
the pump is operating would be as follows:

205 mrem X' ( 5)3,7 _ 0.5 mrem

Dose Rate,.,.. ..suisded =
ConcreteShielded 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 not in operation is as follows:

1 mrem N O mrem 1 mrem
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 0.5mrem _31.5 mrem
hr hr hr

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

0.3 mrem _ Omrem 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:

13mrem 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:

{[31.5mrem 0.08hr) (lmrem 0.4 hr
% + b4

) x 39 weeks =114 person —mrem
hr week hr 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) (0.3 mrem 0.4 hr
x + x

) x 39 weeks = 44 person — mrem
hr week

hr 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. Conclusion

The calculated exposure increase due to the proposed installation of the 5.1 cm (27)
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 person-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 persennel occupancy over the cover plate.
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DOS File: U-106. M55
Run Date: May 3, 2000
Run Time: 6:28:36 AM
Duration : 00:00:00

Eneray
MeV

0.0318
0.0322
0.0364
0.6616

TOTALS:

MicroShield vB.05 (5.05-00043)
River Protection Praject - Radiological Control
Attachment 1

RPP-§307, Rev, 0

Case Title: U-10655

Description: Dose € U-106 Heel Jet Pit w/Saltwell Sereen

Geometry: 8 - Cylinder Volume - End Shields

Height
X Radius
X
#1 Oem
00 in
Shield Name
I Source
é Air Gap
Source Input
Grouping Method : Actua! Photon Energies
Nuclide curies becquerels WKifem?!
Ba-137m 2.5773e+001 9.535%e+011 2.3839+002
Cs-137 2.7244e+001 1.0080e+012 2.5200e+002
Buildup
The material reference is : Source
Integration Parameters
Radial
Circumferential
Y Direction {axial)
Results
Activity Eluence Rate Eluence Rate
photons/sec MeVicm*®/sec MeV/cm* /sec
No Buildup With Buildup
1.974e+10 5.674e-01 1.641e+00
3.642e+10Q 1.081e+00 3.187e+00
1.325e+10 5.339e-01 1.930e+00
B8.580e+11 2.378e+03 6.448e+03
9.275er11 2.380e+03 6.455e+03

Page 6 of 6 File Ref:
Date:
By:
Checked:
Source Dimensions
21336 cm 7ft00in
12.7 cm 50in
Dose Points
y Z
1097.28 cm Ocm
36 ft+ 00in
Shields
imension Material Density
6597.345 in? Water 1.2
Air 0.00122
Bg/em®
8.8205e+006
9.3240e+006
20
10
10
Exposure Rate Exposure Rate
mR/hr mR/hr
No Buildup With Buildup
4.727e-03 1.367e-02
8.69%9e-03 2.564e-02
3.033e-03 1.097e-02
4.609e+00 1.250e+01
4.626e+00 1.255e+01
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