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% ~Unte- Sates Department-of Ee Interior ,t
Unit/d 0oEOLOICAL StURVEY

Yucca Mountain Prcject
101 Convention Center Dr.

Suite 860 MS S09
Las Vegas. NV 89109

PAX 702 794 7090

28 March 1993

Mr. kobcrt Sandifer
M&O MODS Dvolopement Manager
1W Convontion Center Dr.
tyt $27 MS 423
hF Y91FV NV 09l S

Dear Mr. Sandifer,

The U. S. Oeological Survey has been requested to participate in an ESF design task to
dctnlne the elevation of the contact between thermal-mcchanicul units TSwl .TSw2 at the
lntorcuotion of th. curve at tho and of the north ramp and tho TS main drift (EC ). Thie
letter sunmarizes two methods of detemilning the elevation of ths contact at EC- I that
were used by members our Rock Charocterstict Section. This infonmatlon was
otnally included In a letter from David Buesch (USOS) to Rick Nolting (M&O MIK) on
March 22,1993. The first method Is a three point solution using nfornation fom drill
holes and predicts i elevation of 3368 feet forth TSwl-TSw2 contact at BC-1. The N
second method Is a prelimintry projeelion from the three-dimensional lithosrutigraphlc 
model under devlopment at th USGS using the LYNX software and pradicts an elevation
of 3404 feet. Botb methods havc caveats that must be kept n mind. so please read,
consider, and remember the following discussion as you add thest results to the Other
mothods that you have evoketd.

Some of the geology near Drill Hole Wash In the vicinity of EC-I Is complex, whereas
some areas are reaively simple (Scott and Bonk, 1984). The predicted depth of the
TSw I -TSw2 contact at BC- I wll dependlk on what drill holes arc uwed. One fault 
mapped along Drill Hole Wash that has at least some component of strike slip motion on it
(Scott and Bonk, 1984), but more than one fault can be In this wash, we just do not know.
Several drill holes, Including UE25a #l, UE25a F7, and UE2Sb #1, that might be used In tft7
modeling the TSw1-TSw2 contact ere in Drill fole Wash. therefore the offect of faulting scir £ '7
can not be rule out. Drill hole US25a #1 is cast of two north trending faults that have c94e 4W 
more than 2Q lect or down-to-the-west displacement. Simple thre point or surface
modeling solutions using these drill holes must be viewed with caution.

A three point solution can be constructed to project the TSwl-TSw2 contact to BC-I on the
basis that the area between drill holes 0.4, UE2Sa.6, and NRO.6, has no mappd faults
(Sott and Bonk, 1984), and assuming BC- I s SouthweCst of any fault In Drill Nole Wash. , £
The eontaet of TSwl find TSw2 Is the lithostratipphic Contact between the Uper
U thophysal (Tl) and middle nonllthophysal (Tmn) zones of the Topopab Spring Member
of the Paintbrush Tuff. Drill hole UE25a-6 Intense the top of the Tul. but not the base of
the unit. To deterirdne the elevation at tho base of the Tul, my tWee point solution used the
top of the Tul, projected this horizon to EC 1, and ubtracted the thickness of the Tul
determined In NR1.6. The top of the Tul bas a strikt and dip of N13W 4NB.
Construction wa At a scale of 1:6000. The result of this exercise s the TSwl-TSW.2
contact at C.9ci Is expected at 336K reet (Table 1).
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The LYNX dMe diMensional (3-VD) llthoSMtraphlc model In the prcem of
construction wn a milestone of te end of Aprl, therefore It must be emphasized that the
estimated depth of the TSWl.TSw2 contact is based on prellmInsay information Chat neead
to be Internally chocked prior to being used In any quality affectin# action. We provide the
projection for discussion and comparative purposes only. n thc smplest of terms, the
LYNX model Is a sophIsticated 3-D drawlag created In commercially avAlable program.
One of the ga stmngths of the propum is the ability to visibly test for3.1> geometry
continuity of the model. Initial drawing of the zones in te Topopah Spring Member near
E C1 is about complete, but has not been rigorously checked for contnuity1 Dnl hole data
from the 1991 to M93 drilling period has not been included i the 3-D model at will be
used for checking the model. T projected elevation of the TSwIw2 contact
at EC 3404 feet (Table 1). To get an appreciation for the validity of tis value,
consider the domparson of the actuaJ versus predicted elevation of tNs coact In NRO6
At NRO.6 the observed elevAdon of TSw1-TSw2 contact Is 3379 feet and the predicted
elevation is 3427 fcot. This difference of 48 feet Is only 6.7 percent of the drill hole depth
at this contact. Knowing that the prdicted elevation i 48 feet higher than the observed
elevation in NRO., one opton In estipwing the elevation of this contact at EC.1 is to
Ruihtmrt 4I feet fmm the pradiAIIrWA nievatlon tesulling In an ardjnAted enntna at t3S6

Table 1. Estlmaltd elevatiuns of ihe TSwluTSw2 twntia at 80!1.

ECI predicted EC I austed NRG-6 predicted NRO-6 observed
Method deW n feet dePth iin feet dcptb In feet deeth in feet
threa point 3368

L.YNX3.D 3404 3356 3427 3379

I hope you find thesc estlmates of use, but remember that especially the Information from
the LYNX model Is preliminazy and will probably change as revision to the model
continues. If you have any questions please callDavid Buesch at 702 74-7195.

Larry Hayes
Tevhnk4 Fk qoo Officer
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