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Abstract: The design for the cover plates on 241-SX-106 was reviewed on
9/10/98. A1l comments were resolved to the satisfaction of the
reviewers. A design calculation for seismic movement was performed and
-resulted the a design addition to prevent cover block movement. Also
calculations were performed for radiological design and are included.
The formal design review has no outstanding action items remaining and
supports the use of 2" steel cover plates to provide personnel,
shielding and spray knock down protection (as required by the BIO).
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1.0 SCOPE

A design review meeting was held to review ECN 612026. During the
review meeting it was determined to release ECN 612026 as a fabrication ECN
only and to issue ECN 638521, 241-SX-106 Cover Plate Installation as the
installation ECN. The cover plates for the 241-SX-106 pump pit are considered
safety class items (HNF-SD-WM-BIO-001, 5.3.2. 20) since they perform the
function as a transfer system cover.

Documents Reviewed: 1) ECN-638521, 241-SX-106 Cover Plate Installation

2) USQ TF-98-0607, IS: 241-SX-106 - Preparation
for Installation of Saltwell Pumping Equipment

3) Dose Rate Reduction Due to Installation of 2"
Steel Cover Plate At 241-SX-106 Pump P1t
9/23/98

4) Design Calculation, 241-SX-106 Cover Plate
Seismic Restraints, 9/21/98

The ECN provided the Tayout of the plates in relation to the pump pit
and the existing concrete key block. It showed the general locations of the
" seismic restraints and the design of the restraints as required by the
calculations (Appendix D).

The USQ (TF-98-0607, Rev 5) provided the screening for the cover plates
and was found to have all "No" or "N/A" responses which showed that a
Determination was not required.

The Dose Rate Reduction calculation 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 also provided documentation of the Life Cycle
Exposure Differential which showed that it was >! person-REM (Appendix C).

The Design Calculation provided seismic calculation for the restraints
that are being placed on the cover plates (Appendix D).

A11 documents are related to the Interim Stabiljzation program for
Saltwell Pumping of 241-SX-106 tank in SX Tank Farm.

The objectives of the review were to establish design approval for the
safety class cover plates on 241-SX-106.
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2.0 SUMMARY

The design review meeting was held on 9/10/98. The meeting minutes are
attached in Appendix B. Al1 comments were recorded either by RCR comments or
by the meeting minutes. An additional request was made by the Design
Authority to provide seismic calculations on the cover plate clips. The
conclusion of the meeting was that the design was approved with the
incorporation of the comments from the RCR from a prev1ous review meeting on
cover plates and meeting minutes.

No outstanding action items remain on the design for the cover plates
for 241-SX-106.
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©3.0 DOCUMENTATION

Design Review Committee Members:

. Janicek
. Koch

. McVey

. Volkman
. Krogsrud
. Miller

. Wiggins
. Doeler

. Brown
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W=Z2TOnLm=I T

Documents:

Design Authority

Cognizant Manager - ISE
Cognizant Engineer - ISE
Quality Assurance

Safety

Environmental

Mechanical - ISE

Cognizant Engineer - SX Farm
Mechanical Engineer - SX Farm

Engineering Data Transmittal, 624829

Meeting Minutes, Distribution, dated 9/10/98

Does Rate Reduction Due to Installation of 2" Steel Cover Plate At 241-
$X-106, D. J. Foust, dated September 25, 1998.

Design Calculation, 241-SX-106 Cover Plate Seismic Restraints, J. Elsen,

dated 9/21/98
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APPENDIX A
ENGINEERING DATA TRANSMITTAL
624829
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APPENDIX B

MEETING MINUTES
DESIGN REVIEW MEETING ECN 612026,
241-SX-106 COVER PLATES
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MEETING MINUTES
sussect:  DESIGN REVIEW MEETING ECN 612026, 241-SX-106 COVER PLATES

TO: BUILDING
DISTRIBUTION 2704HY
FROM: CHAIRMAN
Interim Stabilization Engineering C. B. McVey
DEPARTMENT-OPERAT ION~COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
ISE 200-E . 09/16/98 5
Distribution: MH Brown*
JN Doeler
GP Janicek*
MR Koch
LS Krogsrud
CB McVey*
PC Miller
RW Reed
~ TJ Volkman*
WF Zuroff*

DD Wiggins*

_This design review meeting was called in response to a field condition on 241-SX-106.
The cover blocks on the pump pit had core drilled holes which did not align with the
saltwell jet pump. This misalignment required two new 2" steel plates to be fabricated
and installed on the pump pit after the key block was moved to come into alignment with
the pump.

The design review was for the fabrication of the plates and installation. Review
Comment Records were not taken for this review. The comments on a previous review (ECN
638517) were -incorporated onto ECN 638521. Comments were taken during the meeting.
These comments are recorded as follows:

1) Material certifications on the steel would not be required since the critical
loading analysis was provided in the ECN on Page 7.

2) Due to the urgency for ordering the material and fabrication, this ECN should
be separated into a fabrication ECN (612026) and an installation ECN (638521).

3) The installation ECN (638521) must have a Dose Rate calculation done and a
Life Cycle Exposure Differential performed as part of the Design Review Report.

4)  The installation ECN (638521) shall also have a seismic analysis performed on
the restraints. This was discussed as to the requirement. After the discussion it was
decided that it would be good engineering practice to provide as backup in the Design
Review Report.

A-3000-480 (10/94) GEFO11
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APPENDIX C

DOSE RATE REDUCTION
DUE TO INSTALLATION OF 2" STEEL
COVER PLATE AT 241-SX-106 PUMP PIT
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Dose Rate Reduction September 25, 1998, Page 1 of 2
Due to Installation of . ?l_
2” Steel Cover Plate P'epasfed BV:HD}H‘\JJ oust Tg"';/;-

; e RS oot
At 241-SX-106 Pump Pit e dscring & Tochioat Susson

1. _S_cope

This document describes the determination of the expected dose rate over the 241-SX-
106 pump pit after the installation of a 5.1 cm (2 inch) cover plates. The existing
concrete cover block must be offset from its original position to align the pump valve
access ports. The remaining pit opening will be covered by 5.1 cm (2 inch) steel plate.

. 2. Assumptions

+ Based on current radiological survey reports, the maximum unshielded dose rate
over the area of the pump pit to be covered by the carbon steel plate is 200
mrem/hr.

« The majority of the penetrating radiation from the pump pit is due the 0.662 Mev
gamma emitted by the *"™Ba daughter of *'Cs.

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

3. Calculation

" Dose Rate,, ..., =Dose Rate,, . x (5)" where n = number of half-value layers
_S.dem =27
T 19em
200 mrem 27 3l mrem
Dose Rate, = x (5] =
TR Surlsetied hr ( ) hr

4. Life Cycle Exposure Differential

e Maximum personnel occupancy over the carbon steel cover plate is expected to be
15 minutes (0.25 hr) per week.

e SX-106 pumping schedule is 502 days (conservative estimate of 2 years will be used
for calculation).

¢ Haif-value Iayer 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 38 cm (15
inches).

_38cem
Scm

=76

200 200 mrem 76 _ 1 mrem
D ose RateConcreleS}nelded ( )

12 Bernard Shieien, The Health Physics and Radiological Health Handbook Revised Edition,
1992, page192 .
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Dose Rate Reduction September 25, 1998, Page 2 of 2

Due to Installation of Prepared By: D. J. Foust QW

2” Steel Cover Plate . o o
b . S Health Ph ist, TWRS Radiol 1
At 241-SX-106 Pump Pit o e nginsering & Technical Support

31mrem lmrem _ 30 mrem
hr hr hr

30 mrem x 0.25 hr . 52 week

x 2 yr =780 mrem
hr week yr 7

5. Conclusion

The calculated exposure increase due to the proposed installation of the carbon steel
cover plate is 780 mrem for the life cycle of the project. 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,
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APPENDIX D

DESIGN CALCULATION
241-SX-106 COVER PLATE SEISMIC RESTRAINTS
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(4) Building (5) Rev. (6) Job No.

(7) Subject _Ru\-S%-10  CoVER PLAT  SETSMTc . RESTRATINTS

(8) Originator \41.\,\ s Date q-21-4¢

(9) Checker __(3 2V s f,\ anslo e Date__ Iq-77.-90
(10

A seismic analysis is required for the installation of steel cover block plates
on the 241-SX-106 pump pit. The SX-106 pump pit requires the installation
of two steel plates to act as spray control and radiation shielding covers. The
layout of the pump pit covers is shown in the following figure. The pump
pit is constructed from concrete and is located within the ground. The top of
the pit extends beyond elevation by approximately six inches while the
bottom of the pit extends into the ground six feet. The steel cover blocks are
constructed from 2-inch thick A-36 carbon steel and will rest on the edge of
the pump pit-and existing concrete cover block. The steel cover block is
being viewed as falling within the range of a rigid structure, based upon the
above description of the application within the field and engineering
experience.
Seismic loading for this application is taken from HNF-PRO-097,
Engineering Design and Evaluation. While the performance category (PC)
for this application falls within the PC1 and PC2 range for earthquake
loading, implying application of Uniform Building Code seismic zone 2B
loading. Performance category three (PC3) horizontal accelerations will be
used as a measure of conservatism. Only horizontal forces shall be applied
to the seismic retraints for the steel cover blocks. Concern has been
expressed over the possibility of the steel cover plates to lift off during a
seismic event. Thereby, exposing personnel or releasing radioactive spray
into the atmosphere. The vertical component of the seismic load is
insufficient to overcome the dead weight of the steel cover plates and
therefore will not result in the cover plates lifting off of the pump pit. Even
under worse case vertical loading, the vertical response spectra does not
exceed a value of 1.0 g, thereby the uplifting force cannot exceed the dead
weight of the cover plates and the plates will not lift off.

The following calculations validate the use of steel cover plates and their
seismic retraints on conformance with existing Hanford Site design
‘requirements..

PRGE 1/06

8D-6400-060.1 (12/87)
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Brown, M. H. © T4-07 X :

Doeler, J. N. T4-07

Johnson, M. N. $7-20

Koch, M. R. 87-20

Krogsrud, L. S. T4-07

McVey, C. B. $7-20

Miller, P. C. R1-51 X

Volkman, T. J. 87-07 X

Wiggins, D. D. 87-20 X

Zuroff, W. F. S$7-20

Janicek, G. P. s7-12
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