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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. Al 1 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“ lead plate provided the required safety
function required by HNF-SD-WM-810-001, 5.3.2.20, Basis for Interim
Operation. The design was approved with the incorporated comments as
recorded on RCR’s and meeting minutes.
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A design review meeting
review meeting all RCR’s were
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1.0 SCOPE

was held to review ECN 638523. Durina the
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 shieldinq. The Basis for Interim Operation (BIO), (HNF-SO-WM-BIO-
001. 5.3.2.20) iden~ifies the cover blocks (cover plates) as safety class to
kno;l
requ
faci”

down spray and 1imit release of aerosols to the atmosphere. The
rement to provide “...for radiation protection (i.e., shielding) for
ity workers. ” is also required by the BIO.

Documents Reviewed: 1) ECN-638523, 241-S-102 Cover P1ate
Installation

2) USQ TF-98-0904, IS: 241-S PUMP PIT COVER
PLATES

3) Radiological Design Review Screening - 2
Inch Carbon Steel Cover P1ate Installation
At 241-S-102 Pump Pit, 10/20/98

The ECN provided the 1ayout of the plate and the lead shielding plates
in relation to the distributor pit 241-S-02B. It showed the recommended
layout of the lead shielding plates, but did not show location of valve handle
hole locations. The valve handle locations wil1 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. O) provided the screening for the cover plate
and was found to have al1 “No” or “N/A” responses which showed that a
Determination was not required. A revision 1 was prepared to address the new
ECN and 1ead 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).

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

Al1 objectives of the review were to establish design approval for the
safety class cover plate on 241-S-026
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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 8) 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
1ead plates for 241-S-02B distributor pit.
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3.0 DOCUMENTATION

Design Review Committee Members:

G. P. Janicek*
M. R. Koch
C. B. McVey*
T. J. Volkman*
O. M. Jaka*
P. C. Miller
D. D. Wiggins*
J. N. Doeler
M. R. Brown

Design Authority
Cognizant Manager - ISE
Cognizant Engineer - ISE
Quality Assurance
Safety
Environmental
Mechanical - ISE
TF Cognizant Engineer - S Farm
Mechanical Engineer - S Farm

* Meeting Attendees

Documents:

Meeting Minutes, Distribution, dated 10/26/98

Page 5 of 24

Radiological Design Review Screen ing-2 Inch Carbon Steel Cover Plate
Installation At 241-S-102 Pump Pit, D. J. Foust, dated 10/20/98
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MEETING MINUTES
DESIGN REVIEW MEETING ECN 638523

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

TO: BUILDING

Distribution 2704-HV
FROM: CHAIRMAN

Interim Stabilization Engineering C. 8. McVey

DEPARTMENT-OPERATION-COMPONENT AREA SHIFT DATE OF MEETING NUNBERATTENOING

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

Chairman
T. J. Volkman* $I;LI~y Assurance
O. M. Jaka*
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-SO-WM-BIO-001, 5.3 .2.20). The replacement steel P1ate
and lead plate are considered safety class for the knockdown of a spray leak and
radiation protection for facil ity workers. The design covers the fabrication of the
steel plate and the placement of the steel plate and lead plates. Location for
drill ing of the plates for valve handles was not addressed. Field measurements of the
centerl ine of the saltwel 1 screen had not been completed to perform the location of the
valve handle holes and wil1 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).

4) 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) GEFOII
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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 details of
the PIates are not shown.

A discussion on the redesign of the 1ead PIate 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 wil 1 be closed by completion of the RCR’s and signature of approval
on the Engineering Change Notice 638523.

A-3000-480 (10/94) GEFOII
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i I 1. Date I 2. Review No.

REVIEW COMMENT RECORD (RCR)
Oct. 21, 1998 998-98

3. Project No. 4. Page

241-S Saltwell lofl

5. Docunent Nurber(s)/Titie(s) 6. ProsramlProjectl 7. Reviewer 8. Organization/Group 9. Locat i on/Phohe
Bui(ding Ntmber

ECN 638523/ Saltwell Pump Pit Cover Saltwel1 Pumping Omar Jaka TWRS-Safety
PIate: 241-S-102

MO-267/14/2-2322

17. CementSuhnittat Approva[: 10. Agreement with indicated commentdisposition(s) 11. CLOSEO

Organi zat ion Manager (Opt ionaL)
*

12.
1tem

1.

2.

7

13. ccmroent(s)foiscrepancy (s) (Provide technica( iustif icati On fOr the
commentawl detai [ed reconmetiat ion of the action required to correctl
reso(ve the discrepancylprob~em indicated. )

Copy of USQ was not included with ECN for review.

Structural calculations are not signed.

Shielding calculations are not attached alongn with
the ECN

OJ

OJ

15. Disposition (Provide justification if NoT accepted. )

Copy of USQ handed out at meeting.

Calculations sheet signed prior to routing
for signature.

Shielding calculations provided at meeting.
They will be included in the Design Review
Report and the ‘SD document will be
referenced in the ECN.

A-6400 -090.1 (03/92) !4EF011



1. Dale 2. Review No.

REVIEW COMMENT RECORD (RCR)
10/21/98 1

3.ProjectNo. 4.Page

Iof 1

DocumentNumber(s)illlle(s) 6. ProgramlPmjectlBuildingNumber 8. Organization/Group 9. Location/Phone

;cN-638523/S-102 Cover Plate
Saltwell/ISE/S- Farm/S-102

,ti14&/& 5 Ypl-73 . *<R 3-zx’&
10. Agreementwith indicatedcomme tdisposition(s) 11.CLOSED

7. Comment Submilta[Approval

&G:~’ k=::$

RevlewerIPoint

L

Organization Manager (optional) Author/Origi a r Author/Originator

2, 13. Comment(s Ipiscrepancy($ (Providetechnicaljustificationfor the ~mment and d?tail.ed
J

14.

em recommen atronof the achonrequred to correctfresolvethe dscrepancylpmblem md]cated).
Hold 15. Disposition(providejustificationifNOT accepted). 16. Status
Point

/tE/?geL I+r @Ef4d flE@)/dc$

ZJjwJ5’

lfy$Ll%3

/

z
z
~

w
m
m
m

w
m
<

0

-v
w
Q
ID

z
0
-b

r+
-P
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1. Date 2. Review No.

REVIEW COMMENT RECORD (RCR)
10/22/98 1

3.ProjectNo. 4.Page

Document Number(s)tTitle(s)

;cN-638523/s-102 COVER PLATE

7.Comment SubmittalApproval

OrganizationManager (optional)

Iof 1

6. ProgramlProjecUBuildingNumber 7. Reviewer 8. Organization/Group 9. Location/Phone
sALTwELL/IsE/s-FARM/s- lo2 PC MILLER ENVIRONMENTAL 2750E/A-107

=

10. Agreement with Indicate om ent di ~’

Authorlf

2. 13. Commem(s /Discrepancy(s)(provide technicaljustificationfor the mmment and detailed
em drec.ommen atlon of the acbonrequiredto correctlresolvethe discrepancylproblemmdlcated).

I
1 INO COMMENTS

7at0r

4.
old
oint

Date

Autho<O\ginator
1 w

5. Disposition(providejustificationif NOT accepted). 6 Status

A-6400-090. I (10/97)



1. Date 2. Review No,

REVIEW COMMENT RECORD (RCR)
10/20/98 1

3.Pro]etiNo. 4,Page

N/A Iof 1

Document Number(s)fTitle(s) 6. ProgramlPro]ectiBuildingNumber 7. Reviewer 8. OrganizationlGroup 9. Location/Phone

:CN-638523/S-102 COVER PLATE
sALTwELL/IsE/s- FARM/s-lo2 MARK H BROWN SST ENG 200w/372-1611

10. Agreement with indicatedcomment disposition(s) 11. CLOSED

7, Comment SubmittalApproval -$%1 d fl._ wOR OfON F$%l%!%b,,
ReviewedPointof Contact Reviewer/Point of Contact

/0 .27.9P 10.Z&-qa
Date

mm’J.
Oate

m~ .M[
OrganizationManager (optional) Author/Originator Author/Originator

\

2, 13, Comment(s /Discrepancy (Providetechnicaljustificationfor ~hecommentand detailed
d

14.

em recommen abonof the act[onrequmedto ccmrecffresolvethe dnscrepancylproblemmdcated). Hold 15. Disposition(providejustificationif NOT accepted).
Point

16. Status

CHANGE NOTE 6 TO READ “PLATE ASTM A-36 CS” . l+cceP-l-

1D PLATE AND LEAD COVER, AND REMOVE REFERENCE TO NOTE 9. mew - U- q %-l& hfflws -t-oE&nf.q
S-O\&, 034 * 07A ccm=r pA.TE3. h~

I WHAT IS THE 1“ DIA. DRILLED AND TAP HOLE FOR? *= Gf+es+lli+cT10 i% w.%z,~p~ ~sq

ON THE CALCULATION SHEET THE LEAD IS NOT NEGLIGIBLE, IT CUTS [“~ i% %~ UPTI N% W+-

THE FACTOR OF SAFETY DOWN BY HALF. IT NEED TO INCLINED IN THE
CALCULAT IONS.

The C.ALC.SI=f=’% f?? k Sk- G4fsl’w
& ~ ~/~ pLft~ . c/wLs S*Q U.ypm
NW 3-ae&@=wm% K [s ksa.wi%mrr

nEED TO ADD h-2-73763 TO THE COVER SHEET, CHANGES ARE BEING
6f=24 -’=-UI- m~’

MADE TO THIS SHEET. Lc=n

A-6400-090. I (10/97)



REVIEW COMMENT RECORD (RCR)

5. Document Number(s)ffltle(s)

ECN-638523/S-102 Cover Plate

!7. Comment SubmittalApproval

Organization Manager (optional)

12,
tem

I1. Date I2.ReviewNo.

10/21/98 1

3. Project No. 4, Page

Iof 1
6. ProgramlPmjecfJBuildingNumber 7. Reviewer 8. Organization/Group 9. Location/Phone

Saltwell/ISE/S-Farm/S- 102
fm. f?.$octi TS E z70w!iN17/3-i

10. Agreementwithindicated comment disposition(s) [11. CLOSED

+A._ll /4 (lb
Reviewerl%int of Contact

~

[0/22 [+0 (0/22/%
Oate Date

NC
.Q$l---

AuthodOrigin r Author/Originator \

13. comment(s l@screpancy(s) (Providetechnimljustifi=tion forthewmment anddetailed
drecommen at]onof theatilon requ!redtowrrecVresolve thed[screpancylproblemlnticated).

4.
Iold
‘oint

v

5. Disposition(providejustificationif NOT accepted).

No, T’UIS IS ~e=t=wc.,. Fi=vTo

LDck= %-f S.%- wL4~w IU PIT. T?W56

DWG5 AwN5T Cemcfw For c ~ Pim=.

2. A cc q51-

6. Status

@
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z
~
w
m
m
m

w
m
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D

v
w
0
m

s
0
-h

N
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1. Date 2. Review No.

REVIEW COMMENT RECORD (RCR)
10/22/98 1

3. Projecf No. 4. Page

Iof 1

Document Number(s)filtle(s) 6. ProgramlProjectiBuildingNumber 7. Reviewer 8. Organization/Group 9. Location/Phone

CN-638523/S-102 COVER PLATE
sALTwELL/IsE/s-FARM/s-lo2 TJ VOLKMAN

10.Agreementwith indicatedw

7. Comment SubmittalApproval
~,tik~

@z> y

‘e &mcJ+

Organization Manager (optional) Authorklhginator

2. 13. Comment(s @discrepancy (Providetechnic-djustificationfOr!he ~mment and d?tail.ed
d

14.

em recammen at[onof the acbon requmedto mrrectlresolvethe dscrepancylproblemmdmted).
Hold 15. Disposition(providejustificationif NOT am%pted). 16. Status
Point

1 COMMENTS DISPOSITIONED AT DESIGN REVIEW MEETING ACCEPTED x
z
-p

w
m
m
m

w
m
<

0

T

z
m

5
0
-h

N
-r-
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1. Date 2. Review No,

REVIEW COMMENT RECORD (RCR)
10/22/98 1

3.Project No. 4. Page

lof 1

I. Document Number(s)fitle(s) 6. ProgramfProjectlBuildingNumber 7. Reviewer 8. Organization/Group 9. Location/Phone

sALTwELL/IsE/s-FARM/s-lo2
lcN-638523/s-102 COVER PLATE

JN DOELER S FARM COGNIZANT MO-281/B-105
ENGINEER

11.CLOSED

7. Comment SubmittalApproval
=viewerlPOint of Contact

.@-wJ4
OrganizationManager (optional) Author/Origi~tor

— 1

3. comme"t(s /uscrepa"q(s) (provide technimljustifimtion for:hemmment and detailed
drecommen atlonof theatilon requiredtomrretiresolve thedlscrepanwIproblem [ntiated).

10 COMMENTS

-
$Id
‘oint

I .

5. Disposition(providejustificationif NOTacGepted), 6. Status

A-6400-090.1 (10/97)



1. Date 2. Review No.

REVIEW COMMENT RECORD (RCR)
3. Project No. 4. Page

1 of

5. DocmIent Ntxtber(s)/Ti t[e(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group
Bui Lding Ntier

ECN 638523, adds cover plate Saltwell/ISE/ GP Janicek Characterization
w/shielding plate to pit S-102 S-Farm/S-102 Engineering/
transmitted by Interoffice Memo from
Charles 8. McVey

Design Authority

17. Ccmment Subni tta( Approva[: 10. Agreement with indicated
Z$%55+’””M”

11. CLOSEO
.

9. Location/Phone

2704 HV/A104

376-2225

Organi zat ion Manager (Opt i ona( )

& -&y ?’* m&;~

Revieuer/Poif(t of Conta t

=na$n( ‘~

Date

AuthorlOri gi nator

12.
Item

1

2

3

4

\—

“ [1

13. Comoent(s)loi screpancy(s) (Provide technicat justification for the 14.
comnent and detai led recomnendation of the action requi red to correctl Ho(d 15. Disposition (Provida jmtif ication if NOT accepted.) 16.

resolve the discrepancy/ prob[em indicated. ) StatusPoint

Interoffice Memo - An EDT is the proper form for The memo sent with the 1ist of DR 8oard
distributing formal design review materials, members for this review. The DRM package
including: items to be reviewed, *basis of review, will reflect board members, basis of review,
*design review board members (w/area of review and USQ TF-98-0904. This information was
concentration), *USQ, review instructions,.. etc. previously reviewed as part of the S-Farm
Some of these things, especially the “*” items, are Cover PIate review. S-102 was pulled out of
still needed. that package due to additional lead plates.

Interoffice Memo - The memo says that this ECN is The draft shielding calculations were
generated because of the need for shielding previously part of another ECN. The final
calculations and that “this ECN provides that
design. ”

approved calCU1ations were released on
In actuality this ECN provides neither the 10/20/98 and delivered that day. These

shield calculations (or as a separate attachment) calculations will be part of the DRM report
nor a shielding design for incorporation on any
drawing.

and wil 1 be so indicated on the ECN.
The ECN only includes a recommended sketch

for field usaqe containing another ECN reference.

ECN, page 1 - 810ck 12b is incomplete. Added Work Package WS-98-00103M

ECN, page 1 - Block 4 requires a USQ. USQ needs to Added USQ TF-98-0904
be part of the review materials.

A-6400 -090.1 (03/92) !4EF011



1. Date 2. Review No.

REVIEW tOMMENT REcORD (RCR)
3. ProjectNo. 4. Page

2 of

12.
Itan

5

6

-xi

13. Ccmnent(s)lDiscrepancy (s) (Provide technica[ justification for the
cmrment and detai [ed reccmnendati on of the action required to correct/
reso[ve the di screDancy/D roblem indicated. )

ECN, page 2 - Block 20 should indicate how “dome

loading” (checked in block 19) will need to be
addressed.

ECN, page 2 - Block 21: a) Type in name for Design
Authority, and b) add and type in name of “Formal
design review chairman”. Also, make sure the
manager of the individual who performed the design
calculations is included as an approver.

ECN, page 4 & 5 - There is no difference between
details 14 and 15. The “as shown” detail 14 is true
for both corners of the plate.

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

ECN, page 9 - Revise “cover block” in “Note” to “2”
cover plate”.

ECN, page 9- What is P/N “N” (typical 4 places)?
Is it the 2x2xl/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

14.
KoLd
~

15. Disposition (Provide justification if NOT accepted.)

Accept, added WS-98-00103M to item 20.

Accept, added GP Janicek to Design
Authority, wil 1 add note that CB McVey is
the Chairman. MR Koch is the Cognizant
Manager of the individual performing the
calculations.

Detail 14 represents the left hand view and
Detail 15 (Opposite Hand) represent the
right hand view.

Accept

Accept

Removed P/N “N”. This was a carryover which
was not removed from the previous review.

Accept, revised drawings to clarify.

16.
Status

A-6400 -090.1 (03/92) UEFOI1



I I ‘“ Date
I 2“ “view ‘0 I

REVIEW COMMENT RECORD (RCR)
3. ProjectNo. 4. Page

3 of

12.
1tar

11

12

—
—
—
—
—

13. Comment(s)/Discrepancy(s) (Provide technica[ justification for the
comoent and detai bed recorrmendati on of the action requi red to correct]
reso[ve the discrepancy/ probtetn indicated. )

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 wel1.
This additional loading should be included in the
calculations. [Note: the calculation sheet is not
signed and dated by both parties yet. ]

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 overlaid 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.

15. Disposition (Provide jwtificatim if NOT accepted. )

Accept

16.
Ztat Us

Accept
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Scope

This document providesthe calculatedbasisfor 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
241-S-102 pump pit after the installation of a 5.1 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 coverad by a 5.1 cm (2 inch) carbon steel plate.

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

1. Calculations:

1.1. Baseline Dose Rate Determination

Based on current radiological survey report’, with the sal&vell screen installed, the
maximum unshielded dose rate over the pump pit to be covered by the carbon steel
plate is 500 mremihr. Installation of the sakwell 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:

. The majority of the penetrating radiation from the pump pit is due the 0.662 Mev
gamma emitted by the 137mBadaughter of ‘37CS. 2

. The half-value layer for 137CS in iron iS apf)rOXimdelY 1.9 cm (0.75 inch). 3

Dose Ratemtiw&d = Dose Rate.www x (.5~ where n = number of half-value layers

~z2,5cm
—=1.3
1.9cm

Dose Rate.upw_ = 500 ‘rem ~ (5~.3 = 200 mrem
hr hr

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 hour4 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 follows:

Dose Rate – F ~ (,5); .77 mrl?m~— — hr hr

‘ 1S000056, page 3, Item No. 23
2WHC-SD-WWER-611
3Shleien, page192
4Crafl, September 1998
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1.2. Life Cycle Exposure Differential

. Maximum personneloccupancy overthecarbon steelcoverplateisexpected to
be 30 minutes(0.5hr) per week.

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

. Half-value layer for IWCS of ~ncrete cover block to be replace by the cerbon

steel plates is 5 cm (2 inches) 5.
. Thickness of concrete cover block replaced by carbon steel plate is 56 cm (22

inches).

~=56cm =11

5 cm

Dose Raiec
500 mrem 0.2 mrem

..cM&i&f@d =
hr

x (.5y .—

hr

77 mrem 0.2 mrem 77 mrem

hr – hr = hr

77 mrem ~ 0.5 hr
— x 91 weeks = 3500 person – mrem

hr week

In addition, experience indicates that a maximum exposure of 100 person-mremG is
incurred during each pit cover removal and replacement operation. This adds 200
person-mrem to the Iifecycle dose to acmunt 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 necessa~ to reduce the Iifecycle dose differential to
less than 1000 person-mrem. The amount of additional lead (Pb) shielding
necessa~ is as follows

. The half value layer for ISTCSin [cad is 0.8 mm (0.31 inch) 7

. 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
GMcVey, September 1998
7Shleien, page 192
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800 Person -m’em = (.5y
3500 person – mrem

()800
log —

3500
= n log (.5)

()800
log —

3500 .fl=2,1

n= log(.5) –.301

. Thickness of Pb necessary to achieve target dose is:

2.1 X 0.8 Cm = 1.7 C~pb

2. 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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