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April 1, 1993

William B. Simecka, Director
Engineering and Development Division
U. S. Department of Energy
Yucca Mountain Site Characterization Projea Office
P. 0. Box 98608
Las Vegas, NV 91938606

AEnToN EmR H. PETRE

ESF SEISMIC DESiON BASIS DECISION PM

The M&O has recommended using a peak ground acceleration (POA) of 0.75g
as part of a preclosure seismic oad design basis for pmnnanent systems,

1trctucs an cm- uts -SSC) of the ESF whir h-would eventually-become
Pru of the provosd Repositorv system (letter LV.SC.RCQ.S/92-070 from L.
D. Foust to W. B. Simecka. dated August 13, 1992). The letter further
stipulates that the seismic hazard analysis for the site, from which the ficnal
Repository seismic design basis will be derived, w1U not be available until
mid-1996 at earliest. cALW

Tbe Reference Information Base (RIB) Version 4, Revision 0, Item 2.1.1, X ' 

stipulates that the seismic design basis underground thould be haf of the.
surface value. Based on a proposed surface value of 0.75g, half of the value
would be 0.375g for the underground. ALw. De e
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f -- Based on the recommendatlon of the M&O and the RfIBte following
~~ ,yararnters are recommended for Insertion Into the ESFDR:
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- £SF surface facilities classified as permanen" which will be
Included In the Repository System shall use 0.75g POA TBV
value) for a seismic design basis.

- ESP subsurface facilities classified as permanene which will be
included In the Repository System shall use 0.4g POA (TBV value)
for a sismic design basls.*

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

* 1th Interface between ESF surface and subsurface facilities shall be
the ramp porals. he permanent portal components which may
experience surface seisnic gound effects shall conform to the
0.75S PGA criteria. AU freestanding cvEnntn surface facilities
shall also conform to the .7Sg PGA criteria.

- The boundary interface between surface and subsurface within the
portal shall be at the end of the ARMCO liner. A permanent
construction In the srer tunnel and rnp areas after the liner shall
conform to the 0.4g PGA CriteriL

* All temporary surface facilities shall not be required to conform
with the permanent sructure seismic dcsign basis criteria.
Temporary facilities shall conform with local Uniform Ballding ?'
CodC (UBC) CriterL Te cwent UBC seismic criteria for the' tj
Yucca Mountain zone Is 0.2g horizontal. The classification Is on I UG,
the boundary with the next higher zone which is 03g horizontal. "st

The M&O recommends using the higher value to achieve )
conservatism in design for temporay structures.

- All temporary subsurface facilities shall also be required to
conform with the UBC standard of 03g horizontal. The RER YU?
document YMPM9S02 provides for a ssmlc basis of O.3g for
subsurface which coincidentally equals the UBC standard being
recommended for the temporary surface facilities.

* OAg POA Is rounded up from 375g
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ESF structures deemed to be permanent on the Q-Ust 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 selsnic basls of design. lhe 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
TBV design basis of 0.75g (surface) and 0.4g (subsurface).

F AS'44P 

C 4 . *

Construction of temporary subsurface facilities to the O.4g basis
will not preclude the future construction of permanent facilities to a
0.75g or higher seismic design standard H necessazy.

- There are four (4) permanent structures cumrntly on the Q-LIsL
They are: 1) underground openings consisting of shafts, ramps. and
drifts; 2) seals; 3) liners; and 4) ground support Underground
openings are permanent Items that are reinforced ground support
such as rockbolts and by lners where necessary. Ground control Is
a program of maintaining stable underground openings by means of
ground support for the life of the structure. Ground support will be
temporary for the ESF and may bc replaced at a future point in
time should the ESF be incorporated Into the Repository. Liners
iUkewise can be temporaiy and may be replaced a necessary in the
future. Note that lners will only be placed in the portal areas and
in areas of bad Tock underground. Linen will be inimrized 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 Q75g POA basis.

4C 54 '

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

MSF Design Basis RE12sisorv Dcsin BAsis

Subsurface
Surface

0.3S
UBC (0.3g)

0.4g (FBV)
0.7Sg (TB')
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It is the Intent of the M&O to adopt the proposed Rcpository Design Basis
values nto 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 Jack Nesbin at
794.7152 or myself at 794-1869.

Sincerely,

Rb c rt d. a e
MODS Development
Management and Operating Contractor

cc:

L D. Foust, M&O, Las Vegas, NV
C. J. Nesbitt, M&O, las Vegas, NV
J. M. Replogle, YMPO, Las Vegas, NV

CJN:cm*.
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AprUl 29. 993

Mr. Edgar H. Parie, Acting Deputy Director
Engineering & Detvlopmcnrt Division
U.S. Department of Energy
Yucca Mountain Site Charactcrization Project Office
P.O. BoX 98608
Las Vegas, NV 89193-8606

Der Mr. Peie:

Subject: ESF Seismic Design Basis

References:

1) Letter. Sandifer to Simecka, 'ESF Seismic Design Basis Decision Paper.
Correction Letter to LV.IG.RNS.9/93.0S5. Same Subject, Dated April 1.
1993", LV.M G.RMS.4/93-065. Dated April 12. 1993

2) Letter, Sandiftr to Shnecka. TSF Seismic Design Basis Decision Paper",
LV.MG.RMS.493-05S, Dated April 1, 1993

3) Letter, Foust to Gm "Interim Selsmic Design Basis for the ESF",
LV.SC.RCQ.92-070. Dated August 13, 1992

Thc ESF Seismic Design Basis that will be used by the M&O for ESP design
is enclosed. is design basis is the culmination of the documented
infomadon contained in the three references ard various meetings amongst the
M&O and the DOE. Thc ESFDR will be updated to include these values by

June 1 1993.

If you havec any questions regarding this matter, please contact Gary Tcraoka at
794.7416 or Jack Nesbitt at 794-7152.
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Sincemy.

RobeS
MODS Development
Managemxnt and OperatIng Contractor

Enclosare
(1) SF Sesmic Design Bais

cc:

R.L Ackcare M&OIRW, Las Vegas. NV
L.; EngSwall, M&O/fluOT Ls Vegas NV
L.D. Foust M&O[T1RW, L Vegas, NV
T.C. Gee, &O/Duke. Las VIcs, NV zG
CP. Gent, DOE, s Vegas, NV
C3. Houston, &OlRW, L Vegas, NV
P.W. McKie, M&OIK, LAs Vegas, NV
C. Nesbltt, M&OtMW, Las Vegas. NV
R. Nolting, M&O. .UK, Ls Vegas, NV
P.A. Pimtnw, Ni&OfFD, Las Vegas NV
R.C Quittmeyt, M&OJWCFS* Las Vegas, NV
LM. Replogle, DOE, Las Vegas. NV
M.S. Rindskopf, M&OfIRW, Las Vegas, NV
W.B. Slnecka, DOE, Las Vegas, NV
C.T. Staton. M&O/WCFS, Las Vegas, NV
BJ. Verna. DO, Las Vegas. NV

OMT/RMS.-dif
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ESF SEISMIC DESIGN BASIS

DEFINITION OF SURFACE AND SUBSURFACE

Ure dlineation between surrace and subsurface construction Is the mountain side of the
portal (or collar) Interface. Subsurface construction Is comprised of those areas where the
excavation penetrates this interface and extends Into the mountain: surface construction is
comprised of those areas not penetrating this interface.

ESF EISW DSIg BASTE o.4 f}{ ?)
/

7 

SURFACE / "SUBSURFACE

ESF (Temporary) UBC (Zone 4) ' °0.3g

ESF (Permanent) * .

Repository 0.7Sg (TBV) OA_ _ _ TB_ _
_~~~~- _ _- _ J, _ _

' ESF prmanent items will be designed to the corresponding surface or subsurface
Repository value. In some cases, ESP permanent Items will be designed to a 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 mill be applied to the subsurface items Which are less
than [ITBDJ ft. below the surface.

All ESF items which are intended to be ncorporated Into the potential repository am
considered permanent Pernanent ESF Itcms will be designed, constructed and maintained
consistent with the quality controls and record keeping requirements expected for permanent
items that ar part of a potential repository.
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August 13, 1992

Contret #: DE-ACOI-91RWO0134
LV.SC.RCQ.8192-070

Carl P. Gertz, Project Manager
U. S. Department of Energy
Yucca Mountain Site Characterization Project Office
P. 0. Box 98608
Las Vegas, NV 89193-8608

Attention: W. B. Simecka

Subject: Interim Seismic 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 tems dentified as being
'ESF permanent systems. structures and components. tese
loads are presently listed as TBD in the ESFDR.

Previous attempts to develop a sismic design basis for the ESF
included an analysis documented as "Exploratory Shaft Seismic
Design Basis Working Group Repon' (SAND88-03). This
report provided a seismic design basis assuming that the ESF was
rated equivalent to an "cssential" facility as defined in DOE
6430.1. This was done for conservatism. available analyses
identified no surface or shaft structwts, systems, or components
that were mportant to public radiological safety. Chantes in the
ESF configuration, and advances In understanding of the seimic
hazard at Yucca Mountain, have motivated a Technical
Assessment (QMP.02-08) of the Working Group Report, which is
now In progress.

I
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Based on a magnitude 6-lt2 earthquake occurring on the Bare
Mountain fault, tho Working Group rcomirndod a sismic design
basis of 0.3 peak horizontal acceleration. Because the Working
Group ralized that there were uncertainties In the assessment of
seimic hazards and local site effects, they included some
conservation In their recommendations. They advised that no
credit be taken for attenuation of ground motIon with depth, and
that the ESp design (usIng an 0.3 basis) elso be evaluated for
ground motions 1.67 tmes the dosign basis (O.S &) to ensure
adequate performance.

It i also noted that the conceptual dcsign of the potential
repository, as described in the Sitc Characterization Plan, used a
seismic design basis of 0.4 g. t is expected that ie letsmic
design basis, to be determined in 1996 from results of site
characterization activities, will be higher than this value.

The ESFDR requircs that the BSP permanent structures systems
and components be designed and constructed with the same
criterla, standards and quality assurance as required for a
repository, to the extent known at the time of ESP design.

At the present time, updated standards have not been formulated.
Investigations in support of a seismic hazard analysis for the site
will not be complete until late 995, with a status report to be
issued in mid-1996. Final deteimInation of repository structures,
systcms. and components important to public safty and waste
Isolation Is not scheduled for completion until 1995. Thus, as
anticipated In the ESPDR, the seismic duslgn bials for the
repository s not available for use In the MP design.

Recognlzng the current need to choose a sismic deslgn basis for
permanent components, systems, and structures of the ESP, a
conservative basls of 0.75 S (pctk horizontal and vertical
acceleration) s recommended. This value is conservative, not
only with respect to past estimates of a seisnic design basis, but
aluo with rspect to our cument knowledge oncerning the
poetal activity of faults closer to the site than the Bare

I
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Mountain fault (e.g.. Paint Bnish Canyon fault). For comparison
purposes, it is noied that the value of 0.75 8 iS thc median gound
accelerauion expectd from a magantude 7.7 earthquake at a
distance of about 2 kilometcers. hartI'quakes of this size arc not
expected to ocur In the immediato vicinity of thc site.

The interim design basis of 0.75 g is expected to exceed
significsntly the 11nal design basis for the repository that will be
derived from the upcoming seismic haarTd analyses. Iis nterim
design value was ntentionally sclccted to do so. Temporary
faciliies and structures will be designed according to seismic
criteria contained in the Uniform Building Code (BC). Costs for
design and construction of the ESP portal (starter tunnel and
highwall) will not be significantly affcted by selection of a
conservative basis. When seismic hazard analyses am complecd,
and If the site is found saitable, portions of the ESF Incorporatrd
Into the repository will be reevaluated to assure compliance with
the final repository seisnc design basiL

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

L. e ust, Managcr, Nevada Silte
Technical Project Officer
Management and Operating Contactor

Cc:
J. R. Dyer, DOWYMPO, Las Vegas, NV
E. H. Petrie. DOB/YMPO, Las Vegas, NV
J. R. Beyer, M&O/Duke, Las Vegas, NV
L. 0. Engwall, M&O/lRuor, LWs Vegas. NV
C. J. Gower. M&O/Fluor, Las Vegas, NV
P. W. Mecie, M&O/MK, Las Vwas, NV
P. A. Pimentcel, M&O/Fluor, Las Vegas, NV
k. C. QuItmeyer. M&OIWCFS, Las Vegas, NV
C T. Station, M&O/WCPS. Las Vegas, NV

RCQ:TS/kcb


