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April 1, 1993 v
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William B. Simecks, Director S

Engineering and Development Division

U. S. Department of Energy b

Yucea Mountain Site Characterization Project Office

P, O. Box 98608

Las Vegas, NV £9193.8606

ATTENTION: EDOAR H. PETREE

ESF SEISMIC DESION BASIS DECISION PAPER

The M&O has recommended using & peak ground acceleration (PGA) of 0.75g

as part of a preclosure seismic load design basis for permanent systems,

structures, and components (SSC) of the ESF which would eventually become

pan of the proposed Repository system (letter LV.SC.RCQ.8/92-070 from L.

D. Foust to W. B. Simecka, dated August 13, 1992), The letter further

stipulates that the scismic hazard analysis for the site, from which the final

Repository scismic design basis will be derived, will not be available until

mid-1996 at earliest. ' ket At

' (A
The Reference Information Base (RIB) Version 4, Revision 0, Item 2.1.1, / % W,
stipulates that the seismic design basis underground should be half of the e
surface value. Based on & proposed surface value of 0.75g, half of the value

>

Based on the recommendation of the M&O and the RIB the following ‘
arameters are recommended for insertion into the ESFDR:
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ESF surface facilities classified as "permanent” which will be
included in the Repository System shall use 0.75g PGA (TBV
value) for a seismic design basis.

ESF subsurface facilities classified as "permanent” which will be
included in the Repository System shall use 0.4g PGA (TBV value) 7
for a seismic design basis.*

The following basis of understanding shall apply to the recommendation for
ESFDR surface and subsurface seismic design basis:

The interface between ESF surface and subsurface facilities shall be
the ramp portals. The permanent portal components which may
experience surface seismic ground effects shall conform to the
0.75g PGA criteria. All freestanding permanent surface facilities
shall also conform to the 0.75g PGA criteria,

The boundary interface between surface and subsurface within the
portal shall be at the end of the ARMCO liner. All permanent
construction In the starter tunnel and ramp arcas afier the liner shall
conform to the 0.4g POA criteria,

All temporary surface facilities shall not be required to conform
with the permanent structure seismic design basis criteria.
Temporary facilities shall conform with loca) Uniform Building /-
Code (UBC) criteria. The current UBC seismic criteria for the ,gx,'r v
Yucca Mountain zone Is 0.2g horizontal. The classification ison > ypC.
the boundary with the next higher 2one which is 0.3g horizontal, 7. (¢ef »
The M&O secommends using the higher value to achleve - (7 "y
conservatism in design for temporary structures. 034 '

7. ")

All temporary subsurface facllities shall also be required to
conform with the UBC standard of 0.3g horizontal, The RIB YMP
document YMP/93-02 provides for a seismic basts of 0.3g for
subsurface which coincidentally equals the UBC standard being
recommended for the temporary surface facllities.

* 0.4g PGA is rounded wp from 0.375g
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- ESF structures deemed to be permancat on the Q-List may be
designed as temporary structures on the condition that if the Yucca
Mountain site is selected to become the Repository, the temporary

~ structures will be placed and designed to conform with the final
Repository scismic basis of design. The final basis will result form
the seismic hazard analysis which Is an ongoing effort of site
characterization. The final seismic basis of design will replace the
TBYV design basis of 0.75g (surface) and 0.4g (subsurface).

- Construction of temporary subsurface facilities to the 0.4g basis .
will not preclude the future construction of permanent facilities to a
. 0.75g or higher seismic design standard #f necessary.
p Ay
erf 2t

mit = There are four (4) permanent stuctures currenty on the Q-List,

e Lo e as They are: 1) underground openings consisting of shafts, ramps, and
Cot” e 2 drifts; 2) scals; 3) liners; and 4) ground support. Undcrground
Le ’"l) v openings are permancat items that are reinforced ground suppont
JR \M‘ﬁy e, such s rockbolts and by liners where necessary. Ground control is
Hj;;r,. s he a program of meintaining stable underground openings by means of
\ 7”?“ ¢ H ground support for the life of the structure. Ground support will be
per 7 The sl temporary for the ESF and may be replaced at & future point in
clesi)™ i ' time should the ESF be incorporated into the Repository. Liners
cfordt likewise can be temporary and may be replaced a necessary in the

future, Note that liners will only be placed in the portal areas and
in areas of bad rock underground. Liners will be minimized within
safety constraints to allow the maximum amount of underground
scientific investigation. Seals are inherently permanent and
interface to the surface and, therefore, shall be designed to the
proposed 0.75g POA basis.

The following matrix lustrates the proposed seismic basis for the
ESFDR:

ESF Design Basis Repository Design Basis

Subsurface 0.3g 0.4g (TBV)
Surface UBC (0.3g) 0.75g (TBV)
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It is the intent of the M&O to adopt the proposed Repository Design Basis
values into the ESFDR and to use the 0.3g values for all temporary surface
and subsurface ESF facilities.

If you have any questions regarding this matter, please contact Jeck Nesbirnt at
794-7152 of mysclf at 794-1869.

Sincerely,

ool M
Roébert M, a{a v Mafager

MGDS Development
Management and Operating Contractor

cc:
L. D. Foust, M&O, Las Vegas, NV

C. J. Nesbitt, M&O, Les Vegas, NV
J. M. Replogle, YMPO, Las Vegas, NV

CIN:cm&-
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Contract #: DE-ACO1.SIRW00134
LV.S1.GMT.4/93-500

April 29, 1993

Mr. Edgar H. Petrie, Acting Deputy Director
Engineering & Development Division

U.S. Department of Energy

Yucca Mountain Site Characterization Project Office
P.O. Box 98608

Las Vegas, NV §9193-8606

Desar Mr. Petrie:
Subject: ESF Seismic Design Basis
References:

1) Letter, Sandifer to Simecka, "ESF Seismic Design Basis Decision Paper -
Correction Letier to LV.MG,RMS.9/93.085, Same Subject, Dated April 1.
1993", LV.MG.RMS.4/93-065, Dated April 12, 1993

2) Letter, Sandifer to Simecka, "ESF Selsmic Design Basis Decision Paper”,
LV.MG.RMS.4/93-055, Dated April 1, 1993

3) Letier, Foust to Genz, “Interim Selsmic Design Basis for the ESF",
LV.SC.RCQ.8/92-070, Dated August 13, 1992

The ESF Seismic Design Basis that will be used by the M&O for ESF design
is enclosed. This design basls is the culmination of the documented
information contained in the three references and various meetings amongst the
M&O and the DOE. The ESFDR will be updated 10 include these values by
June 3, 1993,

If you have any questions regarding this matier, please contact Gary Teraoka at
794-7416 or Jack Nesbitt at 794-7152,
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Sincerely,

1 ; ‘a
Robert M, Sandifer, Manager

MQDS Development
Management and Operating Contractor

Enclosure
(1) BSF Scismic Design Batis

cct

R.L. Ackaret, M&O/TRW, Las Vegas, NV
L.G. Engwall, M&O/Fluor, Las Vegas, NV
L.D. Poust, MEO/TRW, Las Vegas, NV

T.C. Geer, M&O/Duke, Las Vegas, NV 76
C.P. Geniz, DOE, Las Vegas, NV

CJ. Houston, M&O/TRW, Las Vegas, NV
P.W. McKle, M&O/MK, Las Vegas, NV

C.J. Nesbitt, M&O/TRW, Las Vegas, NV

R. Nohing, M&O, MK, Las Vegas, NV

P.A. Pimentel, M&O/FD, Las Vepas, NV

R.C. Quittmeyer, M&OAVCFS, Las Vegas, NV
JM. Replogle, DOE, Las Vegas, NV

M.S. Rindskopf, M&O/TRW, Las Vegas, NV
W.B. Simecka, DOE, Las Vegas, NV

C.T. Sutton, M&O/WCEFS, Las Vegas, NV
BJ. Vema, DOE, Las Vegas, NV

OGMT/RMS:dif
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ESF SEISMIC DESIGN BASIS
DEFINITI F E_AND SUBS E

The delincation between surface and subsurface construction is the mountain side of the

portal (or collar) interface. Subsurface construction is comprised of those areas where the
excavation penctrates this interface and extends into the mountain: surface construction is
comprised of those arcas not penctrating this interface.

EIS DES BASI 0.4g { 70
;o

SURFACE /|  **SUBSURFACE

ESF (Temporary) UBC (Zone 4) 0.3g

I_ESF (Permanent) * .
E?.cpository | 0.75¢ [TBV) | 0.4g [TBV]

L — —— " A —

———

¢« ESF permanent items will be designed to the corresponding surface or subsurface
Repository value. In some cases, ESF permanent fiems will be designed to & lesser
criteria if the item can be upgraded (modified and/or supplemented) or replaced. In these
cases the design basis will be the value for ESF temporary items.

* The surface seismic design basis will be applied to the subsurface items which are less
than [TBD] ft. below the surface,

All ESF items which are intended to be incorporated into the potential repository are
considered permancat. Permanent ESF items will be designed, constructed and maintained
consistent with the quality controls and record keeping requirements expected for permanent
ftcms that are part of a potential repository.
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Avgust 13, 1992

Contract #: DE-AC01-91RW00134
LV.SC.RCQ.8/92-070

Carl P. Gertz, Project Manager
U. 8. Department of Energy
. Yucca Mountain Site Characterization Project Office
P. O. Box 98608
Las Vegas, NV 89193-8608

Attention: W, B. Simecka
Subject: Interim Scismic Design Basis for the ESF

This letter provides a recommendation with respect to the Seismic
Design Basis Loads which should be used by the Exploratory
Studies Facility (ESF) designers for those items identified as being
"ESF pcrmanent systems, structures and components”. Thesc
loads arc presently listed as TBD in the ESFDR.

Previous attempts to develop a scismic design basis for the ESF
included an analysis documented as "Exploratory Shaft Seismic
Design Basis Working Group Report” (SANDE8-1203). Thix
seport provided a seismic design basis assuming that the ESF was
rated equivalent to an "cssential” facility as defined in DOB
6430.1. This was done for conservatism; available analyses
identified no surface or shaft structures, systems, or components
that were important to public radiological safcty. Changes in the
ESF configuration, and advances in understanding of the scismic
hazard at Yucca Mountain, have motivated & Technical
Assessment (QMP-02-08) of the Working Group Report, which s
now in progress.
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Bascd on a magnituds 6-1/2 earthquake occurring on the Bare
Mountaln fault, the Working Group recommended a scismic design
basis of 0.3 g peak horizontal acceleration. Becavse the Working
Group realized that there were uncertainties in the assessment of
scismic hazards und local site effects, they included some
conservation in their reccommendations. They advised that no
credit be taken for attenuation of ground motlon with depth, and
that the BSF design (using an 0.3 g basis) also be evaluated for
ground motions 1.67 times the design basis (0.5 g) to casure
adequate parformance,

It is also noted that the conceptual design of the potential
repository, as described in the Site Characterization Plan, used &
seismic design basls of 0.4 g. It is cxpected that the selsmic
design basis, to be determined in 1996 from sesults of site
characterization activities, will be higher than this value,

The ESFDR requires that the BSR permanent structures systems
end components be designed end constructed with the same

- criterls, stendards and quality assurance as required for a
reposhtory, to the extent known at the time of BSF design.

At the present time, updated standards have not been formulated.
Investigations tn support of & scismic hazard anslysis for the sitc
will not be complete until lats 1995, with a status report to be
issued in mid-1996. Final detenmination of repository structures,
systeras, and components important to public safety and waste
Isolatlon is not scheduled for completion until 1995, Thus, as
anticlpated in the ESFDR, the seismic design basis for the
repository Is not avallable for use in the ESF design,

Recognizing the current noed (0 choose a seismic design basls for
permanent components, systoms, and structures of the ESF, a
conscrvative basis of 0.75 g (pcek horizontal and vertical
acceleration) is recommended. This velue is conservative, not
only with respect to past estimates of & selsmic design basis, but
glso with respect to our current knowledge conceming the
potential activity of faults closer to the site than the Bare
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Mountain fault (c.g., Paint Brush Cenyon fault). For comparison
purposes, it is noted that the value of 0.75 g is the median ground
acceleration expected from & magnitude 7.7 carthquake at &
distance of about 2 kilometers. Barthquakes of this size are not
expected to occur In the immediate vieinity of the site.

The interlm design basis of 0,75 g 1s expected to exeeed

 significantly the fina) design basis for the repository that will be

derived from the upcoming seismic hazard analyses. This interim
design value was intentionally sclccted 1o do s0. Temporary
facilities and structures will be designed according to seismic
criterla contained in the Uniform Building Code (UBC). Costs for
design and construction of the ESF portal (starter tunnel and
highwall) will not be significantly uffected by selection of &
conservative basis. When seismic hazard anslyscs are completed,
and if the site is found sultable, portions of the ESF incorporated
into the rcpository will be re-evaluated to assure compliance with
the final repository selsmic design basis,

Any questions should be directed to Richard Quittmeyer at (702)
794-1864.

Sincere!

L. Dale Poust, Manager, Ncvada Siie
Technical Project Officer
Manegement and Operating Contractor

wl
J. R. Dyer, DOB/YMPO, Las Vegas, NV
E. H. Petric, DOB/YMPO, Las Vegas, NV

‘1. R. Beyer, M&O/Duke, Las Veges, NV

L. Q. Engwall, M&O/Fluor, Las Vegas, NV

C. J. Goewert, M&O/Fluor, Las Veges, NV

P. W. McKic, M&O/MK, Lus Vegas, NV

P. A. Pimentel, M&O/Fluor, Las Vepgas, NV

R. €. Quiumeyer, M&O/WCES, Las Vegas, NV
C. T. Station, M&O/WCES, Las Vegas, NV

Q&CQ}’CT S/keb



