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HNF-3558, Rev. 0

DESIGN REVIEW REPORT, 241-S-102 COVER
PLATE REVIEW

C. B. MCVEY
Lockheed Martin Hanford Company, Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-96RL13200
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Abstract: The design for the cover plate and lead plate for shielding
on 241-S-102 was reviewed on 10/21/98. Al1 Review Comment Record
comments were resolved to the satisfaction of the reviewers. Additional
comments were taken during the meeting and were also resolved. A design
calculation for the Radiological Design Review Screening was presented
as criteria for the use of 1" lead plate. The review concluded that the
use of 2" steel plate and 1" Tead plate provided the required safety
function required by HNF-SD-WM-BIO-001, 5.3.2.20, Basis for Interim
Operation. The design was approved w1th the 1ncorporated comments as
recorded on RCR's and meeting minutes.

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement recommendat1on, or favoring by the Un1ted States Government or any agency thereof or
its contractors or subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document
Control Services, P.0. Box 950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420;
Fax (509) 376-4989.
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1.0 SCOPE

A design review meeting was held to review ECN 638523. During the
review meeting all RCR's were review and disposition to the satisfaction of
the reviewers. The review covered the removal of the existing concrete cover
block and replacement with 2" steel cover plate and 1" lead plate for
additional shielding. The Basis for Interim Operation (BIO), (HNF-SD-WM-BIO-
001, 5.3.2.20) identifies the cover blocks (cover plates) as safety class to
knockdown spray and 1imit release of aerosols to the atmosphere. The
requirement to provide "...for radiation protection (i.e., shielding) for
facility workers." is also required by the BIO.

Documents Reviewed: 1) ECN-638523, 241-5-102 Cover Plate
Installation
2) USQ TF-98-0904, IS: 241-S PUMP PIT COVER
PLATES )
3) Radiological Design Review Screening -~ 2

Inch Carbon Steel Cover Plate Instailation
At 241-5-102 Pump Pit, 10/20/98

The ECN provided the Tayout of the plate and the lead shielding piates
in relation to the distributor pit 241-S-02B. It showed the recommended
Tayout of the Tead shielding plates, but did not show Tocation of valve handle
hole Tocations. The valve handle locations will be addressed in a separated
ECN as field data was not available at the time of the ECN preparation.

The USQ (TF-98-0904, Rev. 0) provided the screening for the cover plate
and was found to have all "No" or "N/A" responses which showed that a
Determination was not required. A revision 1 was prepared to address the new
ECN and Tead shielding and again a Determination was not required.

The Radiological Design Review Screening provided documentation of the
dose rate due to the removal of the concrete cover block and replacing it with
a 2" steel plate. The calculation showed that additional lead shielding of
1.7 cm (0.67 inch) would be required to attain a Life Cycle Exposure
Differential >1 person-REM (Appendix C).

A1l documents are related to the Interim Stabilization program for
Saltwell Pumping of 241-S-102 tank in 241-S Tank Farm.

A1l objectives of the review were to establish design approval for the
safety class cover plate on 241-S-02B
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2.0 SUMMARY

The design review meeting was held on 10/21/98. The meeting minutes are
attached in Appendix A. Comments were recorded on Review Comment Records
(Appendix B) and in the meeting minutes. No further comments were made. The
conclusion of the meeting was that the design of the cover plate and lead
plate met the requirements of the BIO for spray knockdown and shielding for
facility workers.

No outstanding action items remain on the design for the cover plates or
lead plates for 241-S-02B distributor pit.
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3.0 DOCUMENTATION

Design Review Committee Members:

G. P. Janicek* Design Authority

M. R. Koch Cognizant Manager - ISE

C. B. McVey* Cognizant Engineer - ISE

T. J. Volkman* Quality Assurance

0. M. Jaka* Safety

P. C. Miller Environmental

D. D. Wiggins* Mechanical - ISE

J. N. Doeler TF Cognizant Engineer - S Farm
M. R. Brown Mechanical Engineer - S Farm

* Meeting Attendees
Documents:
Meeting Minutes, Distribution, dated 10/26/98

Radiological Design Review Screening-2 Inch Carbon Steel Cover Plate
Installation At 241-S-102 Pump Pit, D. J. Foust, dated 10/20/98
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APPENDIX A

MEETING MINUTES
DESIGN REVIEW MEETING ECN 638523
241-S-102 COVER PLATE
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MEETING MINUTES
sussect: DESTGN REVIEW MEETING ECN 638523, 241-S-102 COVER PLATE

T0: BUILDING

Distribution 2704-HY

FROM: CHAIRMAN

Interim Stabilization Engineering C. B. McVey

DEPARTMENT - OPERATION-COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
ISE 200E 10/21/98 5

Design Review Committee Members:

G. P. Janicek* Design Authority

M. R. Koch Cognizant Manager - ISE

C. B. McVey* Cognizant Engineer - ISE
Chajrman

T. J. Volkman* Quality Assurance

0. M. Jaka* Safety

P. C. Miller Environmental

D. D. Wiggins* Mechanical -~ ISE

J. N. Doeler TF Cognizant Engineer - S Farm

M. R. Brown Mechanical Engineer - S Farm

* Meeting Attendees

This design review meeting was called to determine if the replacement of the cover
block on 241-S-02B by a 2" steel plate and 1" lead plate met the requirements of the
Basis of Interim Operation (HNF-SD-WM-BIO-001, 5.3.2.20). The replacement steel plate
and lead plate are considered safety class for the knockdown of a spray leak and
radiation protection for facility workers. The design covers the fabrication of the
steel plate and the placement of the steel plate and lead plates. Location for
drilling of the plates for valve handles was not addressed. Field measurements of the
centerline of the saltwell screen had not been completed to perform the location of the
valve handle holes and will have to be handle under another Engineering Change Notice
(ECN).

Comments were received by Review Comment Records (RCR) and these comments were
dispositioned during the meeting to the satisfaction of the reviewers. Additional
comments were taken during the meeting and are recorded as follows:

1) Change note 6 on drawing H-2-73762 to read "Cover Plates = Plate ASTM-A36 CS".
This was a RCR item, but defined during the meeting.

2) Add the HNF-3558 Design Review Report to 13a Description of Change.

3) Add Chairman to the list of Approvals (Page 2 of ECN, Section 21).

4y Change Safety Representative in the Approval section of the ECN to OM Jaka.
5) Page 3, change the ECN number to 638523.

6) Page 5, show the slant on the angle iron in the view.

7) Page 6, show a section F for opposite hand.

A-3000-480 (10/94) GEFO11
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MEETING MINUTES (Continued) page 2 of 2

8) Page 11, remove the reference to the ECN 623920 and add a note that the detajls of
the plates are not shown.

A discussion on the redesign of the lead plate fabrication resulted in a comment that
the square tubing should be replaced with solid bar. This was due to a shielding
question that approximately 2" of space when two plates are adjancet to one another.
The space would not provide the shielding required as solid bar stock would. This
comment was recommended to be included during the design phase for the fabrication of
the plates. Cost and time were not a significant amount.

The design review will be closed by completion of the RCR's and signature of approval
on the Engineering Change Notice 638523.

A-3000-480 (10/94) GEFO11



HNF-3558, REV. 0 Page 9 of 24

APPENDIX B
REVIEW COMMENT RECORDS



1. Date 2. Review No.
i - Oct. 21, 1998 998-98
REVIEW COMMENT RECORD (RCR) T P
241-S Saltwell 1 of 1
5. Document Number(s)/Title(s) é. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
4 Building Number
ECN 638523/ Saltwell Pump Pit Cover | Saltwell Pumping | Omar Jaka TWRS-Safety MO-267/14/2-2322
Plate: 241-5-102
17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED
ns e T Y G Tike

Organization Manager (Optional)

/0{26{2 g iewer/paint of (:onta t /o/29 ‘M’ Reviewer/point of (:ontact
Date Date
Author/0riginator Aut orlorlglnator

13, Comment(s)/Discrepancy(s) (Provide technical justification for the

Eem _comment and detailed recommendation of the action required to correct/ Hold . Disposition (Provide Justtfxcatwn if NOT accepted.)
resolve the discrepancy/problem indicated.) Point Statu
1. | Copy of USQ was not included with ECN for review. 0J | Copy of USQ handed out at meeting. 01
2. | Structural calculations are not signed. 0J | Calculations sheet signed prior to routing | 0.
' for signature. 10K,
3. | Shielding calculations are not attached alongn with 0J | Shielding calculations provided at meeting.
the ECN They will be included in the Design Review 0. K

Report and the SD document will be
referenced in _the ECN.

A-6400-090.1 (03/92) WEFO011



1. Date 2. Review No.
10/21/98
REVIEW COMMENT RECORD (RCR) Rt e
1of 1
5. Document Number(s)/Title(s) 6. Program/Project/Building Number 7. Reviewer 8. Organization/Group 9. Location/Phone
Saltwell/ISE/S-Farm/S-102
ECN-638523/$-102 Cover Plate Wb S | STHE. BNer | 37256

17. Comment Submittal Approval

10. Agreement with indicated comment disposition(s) 11. CLOSED

ate

Organization Manager (optional} AuthorlOrigir@))r Author/Originator C
. . I . 14
12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the comment and detailed i : - TP
Item recommerg ation ufghe%yéti?)r(l required to oreeitiiesone the discrepancy/problem indicated). Egilgt 15. Disposition (provide justification if NOT accepted). 16. Status
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1. Date 2. Review No.
10/22/98 1
REVIEW COMMENT RECORD (RCR) PR T
1of 1
5. Document Number(s)/Title(s) 6. Program/Project/Building Number 7. Reviewer 8. Organization/Group 9. Location/Phone
SALTWELL/ISE/S-FARM/S~-102 PC MILLER ENVIRONMENTAL 2750E/A-107
ECN-638523/5-102 COVER PLATE /
10. Agreement with |nWentdl sjtion(s) 11. CLOSED W .
17. Comment Submittal Approval /ﬂ "—'_—
Reviewer/Point of Contact / / eviewer/Point of Contact
MZ?Z (25072
= Can Ry
QOrganization Manager (optional) Author/Qriginator Auth%iginator
14.
12. 13. Comments/Dlscre ancy(s; Prowde technical justification for the comment and detailed : L o i ki
lem (s) fp y( )( 5 correét/resolve the discrepancyiproblem indicated). Egilgt 15. Disposition (provide justification if NOT accepted). 16. Status
1 |[NO COMMENTS E
I
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K
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1. Date 2. Review No,
10/20/98 1
REVIEW COMMENT RECORD (RCR) T Brojest No. 4 Pags
N/A 1of 1
5. Document Number(s)/Titie(s) 6. Program/Project/Building Number 7. Reviewer 8. Organization/Group 9. Location/Phone
SALTWELL/ISE/S-FARM/S-102 MARK H BROWN -
ECN-638523/5-102 COVER PLATE /1sE/ / 0 SST ENG 200W/372-1611
10. Ag t with indicated comment di 11. CLOSED OBue G
17. Comment Submittal Approval Md’ﬁ ﬂu's. HeRK PROWN E{&K Mm[gg
Reviewer/Point of Contact Reviewer/Point of Contact
0 475 lo-2a-q48
Date (J Date
@LQ&W\ oy
[e} izati ptional) AuthorlOriginatorQ Author/Originator
2, |13 Qommentie)Discrepancyls) (Frovide technical justification forihe A e o). 15. Disposition (provide justification if NOT accepted). 16. Status
1 CHANGE NOTE 6 TO READ "PLATE ASTM A-36 CS". Acceer
2 ID PLATE AND LEAD COVER, AND REMOVE REFERENCE TO NOTE 9. NCEPT — L3OoTE A STIU- MPUES 1O SKISTING
S-0OlA, ©3A ¢ 01N COVET PUNTES, ADDED
3 WHAT IS THE 1" DIA. DRILLED AND TAP HOLE FOR? NOTE DACE4 THRT 10 TBY ORI DA NGE WETR
" -
4 ON THE CALCULATION SHEET THE LEAD IS NOT NEGLIGIBLE, IT CUTS 7 HoLE s For LIPTING BAISS
HE FACTOR OF SAFETY DOWN BY HALF. IT NEED TO INCLINED IN THE
zAiCULgT?ONS s THES CALC . SHEETS BTRLECT A SATEX| FACHC
’ oF AL w/o PLATES . CALLS Siow w/pletes
AND 3 -206% cPerRmSs X IS A SKRET| FACErT
24 —STUL NEGUIGBLE-
5 nEED TO ADD h-2-73763 TO THE COVER SHEET, CHANGES ARE BEING o

MADE TO THIS SHEET.

heeseT

A-6400-090.1 (10/97)
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1. Date 2. Review No.
10/21/98 1
REVIEW COMMENT RECORD (RCR) 3 Froject No, v
1of 1
5. Document Number(s)/Title(s) 6. Program/Project/Building Number 7. Reviewer 8. Organization/Group_ 9. Location/Phone
Saltwell/ISE/S~Farm/S$-102 ~
ECN~-638523/5-102 Cover Plate m. . docyt TSE 2704V DIT /32
10. Agreement with indicated comment disposition(s) 11. CLOSED
17. Comment Submittal Approval 714»‘/0/( Ly MW { C/(
Reviewer/Point of Contact Reviewer/Point of Contact
_10/22/99 w0/22/9%
Date \(\I\(S Date
Organization Manager (optional, Author/Origin Author/Originato
. . SR . 14,
B | e e L o e o et ). Hold | 15. Disposition (provide ustification if NOT accepted). 16. Status
| Pouae At way G lbeen yerilicd as located  ouew . Now THIS 1S @ o Dw e, FELD®
. . N . Lotk @ of Serseny wWuet na pT. THESE %
Pt fuser DWGS ARE NOT CRIAL For ¢ Fouplate. s
5 : kn
z Tncude LSQ T WP . 2. RAccepr &5
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1. Date 2. Review No.
REVIEW COMMENT RECORD (RCR 10/22/38 -
( ) 3. Project No. 4. Page
tof 1
5. Document Number(s)/Title(s) 6. Program/Project/Building Number 7. Reviewer 8. Organization/Group 9. Location/Phone
SALTWELL/ISE/S-FARM/S~102 TJ VOLKMAN A 2704HV/F-113
ECN-638523/S-102 COVER PLATE /1SE/ o /
10. Ag with i isposition(s) 11. CLOSED

17. Comment Submittal Approval

7
/7 %7 Reviewer/Point of Contact
5/4 2/ éi
te
%« W\(&\)_eu\

7222,

g
NG\

e,
eviewer/Point of Contact

Organization M: (op Author/Q¥ginator Author/Crifjator
. N PSR " . 14.
2o g%rgrment(S)/Dtscggﬁg%ﬁ)ﬂ(ﬁf@ldege‘cohgégal jusnﬁcano{\hgomh‘eo::mmerr\tanddle_talled " Hold, | 15. Disposition (provide justfication if NOT acoepted). 16. Status
1 |COMMENTS DISPOSITIONED AT DESIGN REVIEW MEETING ACCEPTED -
T
w
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o
=
m
-
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=
-
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1. Date

2. Review No.

10/22/98 1
REVIEW COMMENT RECORD (RCR) S FroRo . T
tof 1
5. Document Number(s)/Title(s) 8. Program/Project/Building Number 7. Reviewer 8. Organization/Group 9. Location/Phone
SALTWELL/ISE/S-FARM/S-102 JN DOELER - -
ECN-638523/5-102 COVER PLATE /ISE/ / S FARM COGNIZANT | MO-281/B-105
ENGINEER
10. Agreement with indicated comment dispgsition(s) 11. CLOSED
17. Comment Submittal Approval
eviewer/Point of Contact

% 27/7y

;

2 {zzE /zz
ate

<
4

Reviewer/Point of Contact

Date ) @ (J c
M en Q@m <lm
(o) 5N M o Author/Origi)nator Authorld@inator
. . ST . 14.
B | e o e e ot ). Hold | 16. Disposition (provide ustification if NOT acoepted). 16. Status
1 |NO COMMENTS -
=
I
{78
o
(3]
(o]
~
m
-
o
"
2
o
(e
&
(=]
=4
no
E=
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1. Date . 2. Review No.

REVIEW COMMENT RECORD (RCR})

3. Project No. 4. Page
1 of
5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
ECN 638523, adds cover plate Saltwell/ISE/ GP Janicek Characterization 2704HV/A104
w/shielding plate to pit S-102 S-Farm/S-102 Engineering/ 376-2225
transmitted by Interoffice Memo from Design Authority
Charles B. McVey

17. Comment Submittal Approval: 10. Agreement with indicated positign(s) 11. CLOSED

. ‘/féféégﬁf u//(‘g%%%%igézzii22f52f¢//
é&{%{?f Reviewer/Poifit of Contagt 2, Reviewer/Raipf of Corftact
Date, W(J Date \

(

Organization Manager (Optional)

Author/0Originator Author/Originator
)
12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14. . . . 16
Item | comment and detailed recommendation of the action required to correct/ Hold 15. Disposition (Provide justification if NOT accepted.) sen
resolve the discrepancy/problem indicated.) Point . tatus

Interoffice Memo - An EDT is the proper form for
distributing formal design review materials,
including: jtems to be reviewed, *basis of review,
*design review board members (w/area of review
concentration), *USQ, review instructions,...etc.
Some of these things, especially the "*" jtems, are
still needed.

The memo sent with the Tist of DR Board
members for this review. The DRM package
will reflect board members, basis of review,
and USQ TF-98-0904. This information was
previously reviewed as part of the S-Farm
Cover Plate review. S-102 was pulled out of
that package due to additional lead plates.

Interoffice Memo - The memo says that this ECN is
generated because of the need for shielding
calculations and that "this ECN provides that
design.” In actuality this ECN provides neither the
shield calculations (or as a separate attachment)
nor a shielding design for incorporation on any
drawing. The ECN only includes a recommended sketch
for field usage containing another ECN reference.

The draft shielding calculations were
previously part of another ECN. The final
approved calculations were released on
10/20/98 and deljvered that day. These
calculations will be part of the DRM report
and will be so indicated on the ECN.

ECN, page 1 - Block 12b is incomplete.

Added Work Package WS-98-00103M

ECN, page 1 ~ Block 4 requires a USQ. USQ needs to
be part of the review materials. -

Added USQ TF-98-0904

R-6400-090.1 (03/92) WEFO11
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REVIEW COMMENT RECORD (RCR)

1. Date 2. Review No.

3. Project No. 4. Page

2 of

12.

13. Comment(s)/Discrepancy(s) (Provide technical justification for the

14

16.

Item | comment and detailed recommendation of the action required to correct/ Hold 15. Disposition (Provide justification if NOT accepted.)
resolve the discrepancy/problem indicated.) Point Status

5 | ECN, page 2 - Block 20 should indicate how "dome Accept, added WS-98-00103M to item 20.
loading" (checked in block 19) will need to be
addressed.

6 | ECN, page 2 - Block 21: a) Type in name for Design Accept, added GP Janicek to Design
Authority, and b) add and type in name of "Formal Authority, will add note that CB McVey is
design review chairman". Also, make sure the the Chairman. MR Koch is the Cognizant
manager of the individual who performed the design Manager of the individual performing the
calculations is included as an approver. calculations.

7 | ECN, page 4 & 5 - There is no difference between . Detail 14 represents the left hand view and
details 14 and 15. The "as shown" detail 14 is true Detail 15 (Opposite Hand) represent the
for both corners of the plate. right hand view.

8 | ECN, page 6 - This view "F" should show the 1" Tlead Accept
plate over the 2" cover plate. The views on pages 4
and 5 could say "lead shield plate not shown for
clarity"”.

9 | ECN, page 9 - Revise "cover block" in "Note" to "2" Accept
cover plate".

10 | ECN, page 9 - What is P/N "N" (typical 4 places)? Removed P/N "N". This was a carryover which

Is it the 2x2x1/4 angle iron? If so, the opposite
corner shows a "T" section and offsets from plate
edges are different than 5 1/2". Also, the details
on page 5 would lead one to believe there are only 2
locations for these guides to be placed. Also,
detail 16 would lead one to believe their location
is on the topside of the plate, not the bottom side
as shown on page 5 details. Revise presentation to
clarify .

was not removed from the previous review.

Accept, revised drawings to clarify.

A-6400-0%0.1 (03/92) WEFO11
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REVIEW COMMENT RECORD (RCR}

1. Date 2. Review No.

3. Project No. 4. Page
3 of

12.
Item

13. Comment(s)/Discrepancy(s) (Provide technical justification for the
comment and detailed recommendation of the action required to correct/

resolve the discrepancy/problem indicated.)

11

14.
Hold
Point

15. Disposition (Provide justification if NOT accepted.)

16.
Status

ECN, page 10 - This calculation only takes into
account the weight of the steel plate itself. It is
intended to be loaded with the lead plate as well.
This additional loading should be included in the
calculations. [Note: the calculation sheet is not
signed and dated by both parties yet.]

Accept

12

ECN, page 11 - This sketch (or other recommended
arrangement) should be made part of the drawing.

The use of the 2" steel plate is only an "allowable
configuration" when overiaid with 1" lead plate. As
a drawing addition, ECN 623920 would be an improper
reference, a drawing callout is needed. Also
suggest that the lead plate sizing and arrangement
avoid having "seams" over, or near the edge of the
2" plate cutouts.

Accept

A-6400-090.1 (03/92) WEFO11

0 "A3Y ‘895€-ANH

¥2 30 613beq



HNF-3558, REV. O Page Zoof 24

APPENDIX C

RADIOLOGICAL DESIGN REVIEW SCREENING-
2 INCH CARBON STEEL COVER PLATE
"INSTALLATION AT 241-S-102 PUMP PIT



HNF-3558, REV. 0 Page2t of 24

Radiological Design Review Screening —
2 Inch Carbon Steel Cover Plate Installation
At 241-S-102 Pump Pit

Preparéd by: QW B /0/20/? 9

D. J. Foust ~ Senior Health Physicist Date
TWRS Radiolagical Engineering ical Support

Reviewed by: S Lo/es(22

K-W-"Gpy — Sénior Health Physicist Date
RS Radiological Casitrol - Ch ization & ilization Projects

L.ockheed Martin Hanford Corporation

October 20, 1998



HNF-3558, REV. O ) Page 220f 24.
Radiological Design Review Screening —

2” Steel Cover Plate Installation At October 20, 1998
241-8-102 Pump Pit Page 2 of 4
Scope

This document provides the calculated basis for the level of radiological design review
required for the replacement of the 241-S-102 pump pit concrete cover block with a 5.1
cm (2 inch) carbon steel plate. The determination of the expected dose rate over the
244-S-102 pump pit after the installation of a 6.1 ¢cm (2 inch) cover plate is described.
The existing concrete cover block must be removed to provide access to the saltwell
pump. The pit opening will be covered by a 5.1 cm (2 inch) carbon steel plate.

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

1. Calculations:
1.1. Baseline Dose Rate Determination
Based on current radiological survey report!, with the saltwell screen installed, the
maximum unshielded dose rate over the pump pit to be covered by the carbon steel
plate is 500 mrem/hr. Installation of the saltwell pump will further reduce this dose
rate. Dose rate reduction due to installation of the pump is conservatively assumed
to be 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:

o The majority of the penetrating radiation from the pump 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). ®

Dose Rate,,, .., =DoseRate, . X (sy where n = number of half-value layers
_25cm —13
T 19em

500 mrem 13 200 mrem
" = x(5)? =
pumplasiled hr hr

Dose Rate,,

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
per hour* with the commencement of pumping. This would make the dose rate in the
pump pit 500 mrem per hour during the pumping. The calculated dose rate over the
steel cover plate during pumping operations is as foliows:

Dose Rate,. 500 mrem ( 5)__ 77 mrem

' 1S000056, page 3, ltem No. 23
2 2 WHC-SD- WMER-611

3 Shieien, page192
4 Craft, September 1998
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1.2. Life Cycle Exposure Differential

« Maximum personnel occupancy over the carbon steel cover plate is expected to
be 30 minutes (0.5 hr) per week.

¢ S$-102 pumping schedule is 1 yr. 9 mo. (91 weeks)

« Half-value layer for "¥'Cs of concrete cover block to be replace by the carbon
steel plates is 5 cm (2 inches) °.

« Thickness of concrete cover block replaced by carbon steel plate is 56 cm (22
inches).

_S6cm _

= 11
S5cm

500 mrem 1 0.2 mrem
x (5) =
hr hr .

Dose Ratec,,.roesniaed =

TTmrem 0.2 mrem _ 17 mrem
hr hr hr

77 mrem « 0.5 hr

x 91 weeks = 3500 person — mrem
hr wee,

In addition, experience indicates that a maximum exposure of 100 person-mrem®is -
incurred during each pit cover removal and replacement operation. This adds 200
person-mrem to the lifecycle dose to account for installation of the steel cover, and
its removal at the end of pumping operations, for a total of 3700 person-mrem.

Additional shielding would be necessary to reduce the lifecycle dose differential to
less than 1000 person-mrem. The amount of additional lead (Pb) shielding
necessary is as follows:

« The half value layer for *'Cs.in lead is 0.8 mm (0.31 inch)”
» Target screening dose for occupancy over plate is:

1000 person —mrem — 200 person — mrem = 800 person —mrem
« Required half-value layers of additional Pb shielding to achieve target dose is:

800 person — mrem = 3500 person —mrem X (5)"

5 Shleien, page 192
® McVey, September 1998
7 Shleien, page 192



HNF-3558, REV. 0 Page 24 of 24

Radiological Design Review Screening —
2” Steel Cover Plate Installation At October 20, 1998
241-S-102 Pump Pit : Page 40f 4

2,

800 person —mrem _ (sy
3500 person—mrem

log(—gﬂ) =nlog(5)

3500

o 800)

_ 83500 o641,
log(5) -.301 7

« Thickness of Pb necessary to achieve target dose is:

2.1x08cm=1.7cmy,

Conclusion

The calculated exposure increase due to the proposed installation of the carbon steel
cover plate is 3700 person-mrem for the life cycle of the project. The addition of 1.7 cm
(0.67 inch) lead shielding to the steel cover plate would reduce this dose to 1000 person-
mrem. 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.
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