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September 27, 2002
Contract No. NRC-02-97-009
Account No. 20.01402.471

U.S. Nuclear Regulatory Commission
ATTN: Mrs. Deborah A. DeMarco
Office of Nuclear Material Safety and Safeguards
Mail Stop 8 A23
Washington, DC 20555-0001

Subject: Submittal of Slides for Three Presentations: (i) Tectonic Implications of Oligocene and
Lower Miocene Strata in the Yucca Mountain, Nevada Region; (ii) Tectonic Setting of
Yucca Mountain, Nevada, in Evaluations of Fault, Earthquake, and Volcanic Hazards;
and (iii) Vertical and Inclined Axis Rotations in Extensional Settings

Dear Mrs. DeMarco:

The purpose of this letter is to transmit the subject material for programmatic review. These will be
presented at the Geological Society of America Annual Meeting and Exposition to be held
October 27-30, 2002, in Denver, Colorado.

This material documents work that has led to a better understanding of the tectonic setting of Yucca
Mountain and provides fundamental components in the evaluation of the volcanic and seismic
hazards at Yucca Mountain.

Should you have any questions regarding this please contact Dr. John Stamatakos at 210-522-5247
or Dr. Lawrence McKague at 210-522-5183.
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cc: J. Linehan B. Meehan C. Trottier W. Patrick D. Ferrill
W. Reamer J Greeves L. Campbell CNWRA Dirs/EMs (ltr only) D. Sims
J. Schlueter K. Stablein P. Justus J. Stamatakos T. Nagy (SwRl Contracts)
D. Riffle S Wastler

D.\GLGP Groupetters\sds\gsa-presentations-09-27-2002.wpd

Washington Office * Twinbrook Metro Plaza #210
12300 Twinbrook Parkway Rockville, Maryland 20852-1606
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Study area is
located in the
Great Basin of
the Basin and
Range Province

Satellite Image of Study Area Showing Outcrops of Oligocene and
Early Miocene Strata
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*Straigraphic posi on suggests hat they are correladv .:a ifata
ro Oligo-ene-lower Miocene strata t
Outcrops were studied to see if a contelary
be drawn between outcrop and subsurface srata
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* Outcrop data were collected
90 4 through measuring

stratigraphic section

.t0
,0 

Data consists of thickness of
-0 ,, | section, description of

lithologies, sedimentary structures,
5. gand paleocurrent data

40

,0 * 2 * In the Funeral Mountains, 800 m of
section was measured

0.. .

t0 * On the Nevada Test Site 1100 m of
0
O~ < section was measured

55Bn_ LA-3 Outcrop Data Indicate Three
Sol. LA3_ Lithofacies Associations

*s Z~t4N-^b>g.S; .LA-3. Upper part of the section
dominated by Tuff and

40n_ .volcaniclastic sandstone

,;: . .,.

3SA= . ffiLA-2. Middle part of the section
LA-2 dominated by red clast-

3OIA_ supported conglomerate and

red fine-to-coarse-grained
Isan_ g= sandstone

151.~ 

LA-1. Lower part of the section
,'.afi_ r dominated by white to

brown fossiliferous
LA-1 limestone and matrix

supported conglomerate
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Stratigraphic column of
well cuttings from Well
NC-EWDP-2DB

*Well NC-EWDP-2DB was
the only well drilled into
Paleozoic strata

*Three lithostratigraphic units
were recognized in the
subsurface stratigraphy.

* Lithologic similarities in
the subsurface and outcrop
strata indicate that they can
be correlated.
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Structural Cross Section Through Nye County Wells
1S 30 36t1 nO 2

Li.ooi. .or td t vdsONild int oblai ihor toNYCIIIIN N.d_ t pWiy PT eoIOh,(25)

Main points of cross section:
. Complexity of subsurface in Yucca Mountain area
. Changes in thickness of units and discontinuous units imply that faults exist in

the subsurface
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Eastward and westward paleocurrent directions indicate that the Funeral Mountains
and the Nevada Test Site may represent the western and eastern margins of the
paleobasin.
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Provenance Data From:

Conglomerate clast count data

Sandstone point count data

The conglomerate clast
composition in the Funeral
Mountains and on the
Nevada Test Site is
dominated by quartzite and
carbonate.

is 0 ~ Nevada Test Site ~ 12

0

SD.
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* The souce of the
conglomerate dasts is
interpreted to be
Precambradn md
Paleozoic quartzt
ad carbonate units

. These uits are
exposed in
the Funeral Mts.,
Bae Mt., and the
Spotted Ramge

Sandstone Point Count Data

Q . The framework grain
composition in the sandstone
samples is dominated by
feldspar

Cor4ne,, RecycedO en

nlook lift W *In the Funeral Mountains
samples plagioclase and
K-spar are present in

Mo1n.ZC AJc \ L approximately equal
proportions

* In the Nevada Test Site
samples, plagioclase feldspar is
more common

* The sandstone is interpreted to have
a volcanic and a plutonic source
terrane



Potential Plutonic Source Terrane for Sandstone Sanples

Modifie from S"it ad Stinso, 1974

* Model of basin deve lopme,t based on satigraphic, provenance, and compositional dat

* The statigraphic data indicate that basin deve.lopment is related to detachment faulting

* Possibly an, ealy detahment fault in the region of the Boundaty Canyon detachment

m~~~~~~~~~~~~~~~~~~~



Paleogeographic Reconstruction: Oligocene-early Miocene

! 15Km N
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Paleogeographic Reconstruction: Early Miocene

15 Km N



Paleogeographic Reconstruction: Late-early Miocene
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Funeral I

-Conclusions

* The Oligocene-loweIMiocene strata can be divided into three ----
-Aliihostratigrphicunits and corrnlated at least 120'kniin .

* southWestern-Nevada and southeisterCalifornia-

*These thre& lithbsiiijiicuiscqriespond toIhreestages of
extensional basin'developihent and wefIdeposited by acombinition-,

-o.f lacusirnea;alIuval fanifluvialI'aid v6lcanic systems,,-

*Compositional data indicate two distinct sourcetrranes for basinal
L.'strata,,and p4aeocurrent,data indicate that'theFuneiral oMountanns'and
,the'Nevida TestSite' epresent the western aiid'astem margins of the

E s \ , L . , - .pOaI6qbasin- 9" I`

,Recognition,of the-lateral extent-and thickness-of these,units'is t . .
- important for ithedevelop'm'ent of-reliable moders' of groundwater-' ':
.flow away from a potential repository at Yucca Mountain<- ,

,' --r. s -* N; a.it. ;w<{r
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Lithofacies Association 1
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Lithofacies Association 1
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Lithofacies Association 1



Lithofacies Association 1
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Lithofacies Association 2

16

Lithofacies Association 2



Lithofacies Association 3
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Lithofacies Association 3



Paleocurrent Data

Three locations in the Funeral Mountains and one location on the
Nevada Test Site
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Satellite Image of Study Area
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Interpretive Regional Cross Section from A-A'
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* Focus of cross section is Oligocene-lower Miocene strata
* Lithofacies associations are a major component of subsurface strata
* Lithofacies associations are regionally extensive
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Shear zone (Sd Wdikced nd Lahrn, 1997)

T_ .. l i _l N"p" Ve J ,lI

N i9-m_ \ ~~~~~I ) j 

_ RX .,~~~~~~~~~~~~~~~~~,\\ \
* * - I- - *\\A- s

~~~~M dfe ft it 197 'S< 

* .. **
. .. -~~~~~~~~~~~~~~V

cog



m ol6e gir

S II

.. 0 - 0 SOS -

:4 *I-I m~~~~~~~~



- . S - *_O 

.1.p

*~~~E P~ .. )_ caB--

.UI' . .... imnk.b.! _ * in2sbsd
E' fln *, l,,

B fl o n s a ,U * t0 

clD

IN
1'' 



Cl I



-§ s'~~~~~~~~~~~~~~~~~

l ~~~~~~~~~~~~~~~~~~~~~~~~~M,,o TOflfl1

-~~~~~~~~~~~~~~~~~~~ 1br s5oary-

l~ ~ ~ ~~~~~~~~~~~~~~~~ h %X

. - I. .

I~~~~~~~~~~~~~~I

$~~~~~~~~~~~~~~~~~~~~
i I

I Ml - -

l >-~ ~ ~ ~~~~~~~02

*§ W _~~~~~~~~~~~~~~~~~~~c IISz-:w



C)3



a

I * * * - a

I- , I - I *�*
I I

- a - --

c}+



S.-

S - - -



~ I-- - -

Sheer zone (Schweicked and Lahbn, 1997)
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