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MEMORANDUM FOR:

FROM:

Michael J. Bell. Chief
Engineering and Geosciences Branch. ENGB

Keith 1. McConnell. Section Leader
Geosciences/Geotechnical Engineering Section
Engineering and Geosciences Branch. ENGB

SUBJECT: INFORMAL MEMORANDUM TO JEANNE NESBIT (DOE)

On or about September 26. 1994. I received the attached informal memorandum
from Ms. Jeanne Nesbit of the Department of Energy. Although she requested
that I call her to discuss the attachment that consisted of a memorandum from
B. Crowe. F. Perry. and G. Valentine of Los Alamos National Laboratory to Ms.
Nesbit. no discussions ever occurred.

Attachment: As stated

cc: R.Johnson /att
J.Trdpp w/att
S. McDuffle w/att
PDR /att
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INFORMAL MEMORANDUM

TO: Keith McConnell

FROM: Jeanne Nesbit

DATE: September 16, 1994

RE: Informal response to NRC staff comments on study plan 8.3.1.8.5.1

As you are aware, there are several technical issues within the volcanism program that
continue to be points of disagreement between the Los Alamos principal investigators and the
NRC and CNWRA staff. For this reason, DOE does not plan to respond formally to the last
set of comments on study plan 8.3. 1.8.5.1 (letter, Holonich o Shelor, May 21, 1994) or to the
rejection of our responses to the NRC detailed technical comments on study plan 8.3.1.8.1.1
(letter, lolonich to Shclor, February , 1994) at this time. Speaking as the DOE's Work
Breakdown Structure manager for the volcanism program, I'm convinced we have reached 
point where it is best to simply agree to disagree. )

However, as we have tried to convey on many occasions, DOE is continuing with our
planned volcanism program with the goal of eventually reaching convergence with the NRC.
In the meantime, it is important that we continue to try to understand each others' concerns.
For this reason, I am providing you with an informal response to the NRC comments on
study plan 8.3.1.8.5.1 (attachment). I am hoping that this letter will help you understand how
the NRC's comments are received and perceived by the Los Alamos principal investigators.
Perhaps this will distinguish among the areas where we have agreement, communication
problems, and true technical disagreements

In order to circulate these informal responses among the staff, I understand that you would
need to make them available in the Public Document Room. Until you have a chance to read
and think about them, I ask that you keep them as a privileged communication. Please call
me to discuss them, after which time they may be put into the PDR

I can be reached on (702) 794-7930

Attachment
Miemo, Crowe et al. to Nesbit, July 20. 1994

9412130139 941205
PDR ORO NOtMA
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TO: I.Nesbit, 13EIYMSCO

TI IROUGI I: 4nepi. I.AL 

FROM: lI. Crowe, LANL gl' C I}
F. Perry, LANL C "' 6%
G. Valentine, LANL .--

SUBJECT: RESPONSE TO NUCLEAR REGULATORY COMMENTS ON STUDY PLAN '7/s /
8.3.1.8.5.1 CHARACTERIZATION OF VOLCANIC FEATURES (SCPB: 8.3.1.8.5. 1)

We rcccived and have evaluated the comments and questions by the US Nuclear Regulatory Commission
(NRC) on Study Plan 8.3.1.8.5.1 Characterization of Volcanic Features (Lctter 1-357971. lolonich to
Shclor). We have tried to rspond to comments and questions that can be directly or even indirectly
related to informalion presented in th rrcrcnced Study Plan. These include Comments 1. 4, 7. and
Questions 1, 5, 8, 9. The other comments and questions cover information from non-reviewed or
previously rcviewcd Study Plans, published papers and the preliminary drat of the Volcanism VSaius
ReJwrt. Wc have assumed it is not appropriate to respond formally to NRC comments and questions on
non-referenced Study Plans or non-Dcpartment of Encrgy (DOE) documents.

Before presenting our responses, we want to raise several important issues brought to focus by the NRC
douencnt. Thcsc include:

I. Ilas the NRC established a new precedent of submitting written comments and questions for
symposium papers, literature publications and preliminary drafts of technical repons? Is this an
official change in NRC policy? Does the NRC keep Study Plans open continuously for review?

2. Soi, perhaps many, comments and questions by the NRC result from their misinterpretations
of existing information and from errors in logic developed from their reviews of data.
Additionally, some comments and questions by the NRC result from their incorrect assumptions
of implications of volcanism data and an incomplete understanding of volcanism data provided
to them in reports and summarized in oral presentations. Information provided to the NRC in the
draft 11lcainism Stat Report and particularly Study Plan 8.3.1.8.1.2 (currently under review by
the NRC) covers almost all of the topics contained in the NRC comments and questions.
Additionally, much of the question and comment material was discussed at the June, 1993
Technical Exchange and in papers presented at the Focus 93 conference. t appears that our
efforts at enhancing communications with the NRC are meeting with limited success. It is not
clear how we can attempt to further resolve differences of opinion or communication problems
when the NRC continues to exhibit inadequate knowledge of the content of volcanism
documents and papers, and an inability to fully absorb the technical information provided on the
volcanism program. We arc committed heavily to completing ongoing studies described in the

_
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three volcanism study plans. Wc will fully support any requested future DOE-NRC interactions
on volcanism studies. 3ut given the wealth of information already presented to the NRC
(Yolcanisim Status Report, publications, and prcscntations). it is prudent to give ncar-term
priority to completion of the planned work described in the three volcanism Study Plans.

3. Our ongoing and planned work described in the three study plans makes many judicious choices
about the relevance of work to the site characterization mission of the DOE. We have attempted
to prioritize volcanism studies so they arc directly applicable to issues involving assessments of
the potcntial disqualirlcationlsuitability of thc Yucca Mountain site. Many of thc comments and
questions contained in the NRC document appear to have at best limited significance to
dis'ualification or suitability issues. In other cases, their comments and questions cover
intcrprctations of data that may not rquirc resolution because the data uncertainty for specific
topics arc bounded by probabilistic approaches to volcanism studies. We recognize that therc arc
elements of judgmental subjectivity in making decisions on data relevance. owever some of
the NRC comments and questions covcr information that is at best very difficult to rlatc in any
direct way to site charactcrizatiot. issues. We arc faced with the dilcmma that responding to
these comments and questions would have no benefit to the DOE mission and would di-:ert us
from ongoing studies.

Responses to NRC Comments and Questions

Ctomnicits Ihal Can he )irectly or Indirectly Related to Study Plan 8.3.1 .. 5. 1

('otiment 1: The aeromrnagntic ata described in Section 2.11 ma nt be .suficient to detect and
resole magnetic nmalies associated with small intrusions which are of regulatory
concern.

Recommendat ion: ('ons ier conclucting more etailed investigations. including ground geophvsical
surve s. in the area of volcanic centers near Yucca Mountain. In adlition, this effort
shouldl dlso in volv'e investigation n (appropriate analog areas.

lirst w agree with the NRC that there is a concern with the detection of small intrusive bodies,
particularly when the bodies arc intruded into volcanic rocks where the contrast in the magncti7ztion
properties may be small. As a result, we have had the geophysics program reviewed by Dr. George
Ihompson. Stanford University. We informed the NRC at two meetings (NWTRB meeting in March,
199-1; ACNW meeting in April. 1994) that we would be conducting more detailed geophysical studies.
including ground magnetic surveys, o address this concern. Thus we are in fundamental agreement with
the NRC on the concern of the detectability of small intrusions. What is incongruous however, is that
this comment does not acknowledge or referencc our recent discussions with the NRC where vc
presented plans to address their concern.
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Sccond, the NRC has confused two issues in this comment. Blecausc of their confusion. the NRC derived
an interprctation, which they attribute to the volcanism program, that is not and has not been made by thc
DOE volcanism program.

There arc two issues concerned with magmatic intrusions. These are the effect of undetected intrusions
on the estimates of the probability of magmatic disruption of a specified area (E2 given El). and the
effect f intrusions on estimates of the ffects of magmatic processes (E3). We have presented
preliminary data that studies of eroded basaltic intrusions in the Yucca Mountain region (YMR) have not
revealed an example where an intrusion formed without an accompanying surface eruption (the term
surface and eruption are redundant but we use both tcrms to emphasize the point). This observation,
which we arc continuing to tst as pan of site characterization activities, applies mostly to the estimates
of I1. If there arc undetected intrusions in the YMR estimates of Fl could b too low (a point of
apreemcnt). Ilowever if intrusions do not form without surfacc' eruptions, the dctectability issue is not
significant because surface volcanic rocks ranging in age from Late Quaternary to Pliocene are readily
visible to even cursory field studies. Tcrcforc it is unlikely that the rcurrence rate would be
undercstinatcd. A second point of confusion relates to models used to develop probabilistic estimates of
1E2. The probability estimates for intersection of a specified area presented in the VnIcanism aSttus
Report includes both the surface centers and the geometry of subsurface feeder dikes. The latter factor is
precisely why the spatial and stnictural models were expanded to include the exploration block and to
(ke rmm(tlalte the dlimensvions f subsurface intrusions. odels of the subsurface geometry of basalt
dikes arc examined explicitly in the papers by Sheridan (1992) and Wallman et al. (1993). These models
are included in the probabilistic estimates of E2 in the 'olcani.rm Statuv Report and in the paper by
('rowC et al. (1993). Simple inspection of multiple tables and figures in both documents should have
revealcd this to the NRC - it is not a subtle or difficult poin! to grasp.

[he NKC appears equally confused %sith our studies of the effects of volcanism (E3) despite hefact that
thev wire currently reviewing Sudy Plan .3.l.8.l.2. This document presents plans to assess the
geometry of intnlsions including intrusion with or without eruptions. Our intention to carefully consider
the eomictry of subsurface intrusions is illustrated in numerous figures in sections I and VII in the
lohcwnitmSatius Report. It is a point of considerable discussion in the papers by Valentine et al. (1992'
199?3). Again, it is difrncult to assess how the NRC could have read carefully the cited reports and papers
% ithout understanding this Point.

IFinally the NRC assertion that Cro~e et al. (1993; referring to the Volcanism Statut Report) assumed the
intrusive to extrusive ratio of basalt in the YMR to be one-to-one Is completely eriineous. This
conclusion was not made in the 1l;canism Status Report. It is 3n inference made by the NRC. We agree
that he ratio is probably not 1:1 and can only ask u hy the NRC thinks we have made this conclusion?

Other Errors in Comment I

NRC text: robahilin mkels tevelopct to dte hane dealt almost exclusivelv with the prohubility olfa
v 'w'ani eent in the Ywtcfa kiountwin region during the containment period 10. 000 years).
These model. with the notable exception of Sheridan (9921. do not deal with the likelihood
gif intrus ion t) repository deptia without accompinying volcanic activity.
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Thc model of Sheridan (1992) was included in the probability calculations used in the Volcanism tatus
Report and in Crowe el al. (1993). Further, studics by Walman ct al. (1993) also included subsurface
dike geomctry in probability calculations and the Wallman ct al. (1993) results were also included in thc
cited reports. Neither the work by Sheridan (1992) nor Wallman ct al. (1993) emphasized uniquely the
likelihood of intrusion without accompanying volcanic activity. They did however, assess the subsurface
geomcry of intrusions accompanying volcanic eruptions. Moreover thc geometry of subsurface
intrusions is used in the spatial and structural models described in the Volcanism .Status Report and in
Crowe Ct al. (1993). It is the primary basis on which the models arc expanded beyond the boundaries of
thc surface distribution of volcanic rocks.

NRC text: The 980 activity at Long Valley caldera may provide another example of a dike reaching
sha/low deptr in a continental selting without erupting.

The 181) Long Valley event is an inferred intrusivc event (and there is some debate whether this was an
intrusive event or a deformation vent) at a silicic caldcra complex with a probable shallow magma
chamir. It is very difficult to understand how l.ong 'alley setting provides any analogy to the YMR
where volcanic activity consists of snall volume pulses of basalt with mineralogical assemblages that
preclude residence time in a shallow mtngma chamber. We remain open about the issue of intrusion
without cruption. But certainly it is lopical to look for analog sites in more appropriate areas than Long
Vallev and the Snake River plains.

NHC tel t: In Idliinn. thi. effort .hold al.i involve in vestigttion in appropriate analog .reas.

Studv 'lan 8.3.1..1.2 presents plans to conduct ficld geological studies at analog sites where intrusive
bodies of basaltic composition arc exposed in the challow crust. Results of these studies were presented
at the ligh Level Radioactive Waste Conference in 1992, at Focus 93. and at the volcanism presentation
to the ACNW in April. 1994. The NRC was prcsent al all of these prcsentltions. Valentine c al. 1992;
1993) has published papers describing the results of studies of analog sites. Thcse papers were
referenced in the Volcanism Status Report. The NR' i currently reviewing Study Plan 8.3.1.8.1.2. We
arc forced to raise the question of shy the NRC would recommend undertaking investigations of analog
s.ies bt'hen analog ituadies are described in the .Srudh Plan anl in published w-ork?

C7omment 4: It is unclear how the volume of eruptive haslts s being calculated

Rerommentlition. 'rovide a more complete description of parameters used to calculate ruption
v(,:ume.s and the ii.sumptions usedI to convert volumes to dense rock equivalents.
te.scribe the methxd used fipr compensating fir he di.spersed ash casociaied with

eruptions.

Perhaps the bcst method to rcspond to this comment is with a quotation from the 11olcunism Status
Report:
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Scetion VII. Pan IV n, Item 1: "We are in the process of completing revised volume calculationsfor the
Pliocene and Quaternary bawitl centers of the YAlR Descriptions of the methods of volume calculations.
the uncertainty of the calculations, and he resulting data should be completed In late calendar yar
1994. "

Thc development of volume data fr basaltic volcanic rocks of the YMR is an evolving topic and has
been considerably aided by several developments. First, we have obtained digital terrain data for the
Pliocene and Quaternary volcanic rocks of the Crater Flat basin through aerial surveys supported by the
IXE. Second, the volcanism project has funded aerial topographic surveys and processed digital terrain
data for the lathrop Wells and Sleeping Butte volcanic centers. Third. EG&G. a YMP contractor,
provides support to the DOE for the development of GIS capabilities. They have substantial cxpertise
ihrough the usc of Silicon Graphics workstations and Dynamic Graphics software and are planning

currently 3-1) computer calculations of the volume of volcanic centers and associated dcposits in the
YNIR. Rvised volume calculations for the Pliocene and Quaternary volcanic rocks of the Crater Flat
area and the Slceping Butte centers will be obtained through the computer-based 3-D calculations using
geologic maps compiled on orthophotographic bases and incorporating gophysical data on the
dlictrihultiorl of subsurface volcanic rocks. We arc now developing the methods for revised volume
calculations and have delayed completion of a Detailed Procedure on the methods until acquisition of the
digital terrain data. the orthophotographic bases, and QA approval of the software packages.

We arc puzled why the NRC continues to question whether wc have considered 'compensating for the
dipersed ash associacd with cruptions." In our 183 calculations (Crowe Ct al. 1983). we noted that the
volume of eroded scoria-fall dcposits associated with the scoria cones of the YMIR was estimated by
comparison to published studies of scoria cones and their associated fall sheets. This is discussed on
page 272 of the cited text. We also discussed ranges in scoria sheet-to-cone ratios and cited examples
from the volcanological literature A ratio of 5. I u-as asumed for the calculations used in the 1983
paper and the method applied %as llustrated by figure 7 (in this paper), a log plot of area of coverage vs.
iltickne ss tl deposits f fStromhlian scoria-sheet depu..its (again page 272). We discussed the nsitivity
of different assumptions of the sheell-t-cone rinos in magma volume calculations in Crowe and Perry
(198Q. page 332) and also discus ed plans for revised volume calculations (also on page 332). Ou.r future
calculations will of course be updated using newly published methods described in the volcanological
literature and will take advantage r the more than 100 trench exposures constructed in the lAthrop
WClls dc-ptsts

Comment 7: t i unclear how the research dscuiied n this stgv plan will reiolve lternative
petrogentc Iswi mtmels

Reeommendatmn: he stuwh phin should describe the methodolukgy which will he ued to differentiate
between the varoai alternative petrogenetic motels.

It is beyond the scope of a study plan to provide dctaild information on the precise methodology of
testing or rewtnving allernatie petrogenetic models The methods are specific to the data set However.
the suite of major trace element and isotopic tudies proposed in the study plan should be sufficient to
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allow full consideration of alternativc pctrogcnctic modcls. One possiblc source of confusion could bc
from a discussion emphasis in the study plan on petrologic studies of polycyclic models. We will rewrite
that section in future revisions to makc it more cicar that wc will tst multiplc alternative petrogenetic
models.

We also do not understand thc NRC mphasis on lithospheric to asthcnosphcric source transitions in
rclation to pctrogcnctic trends in the Yucca Mountain rgion (e.g.. "The Crater Flat system has not
reached tin asthenospheric stage of magmatism, and therefore, cannot be considered a waning magma
.sys/em on the basis of regional peirogenefic rends"). We have no knowledge of studies in the western
U.S. that relate waning of volcanism specifically to a change to an asthenosphcric sourc:. Instcad. the
timing of the lithosphcre/asthenospherc source transition appears to be controllcd by the tectonic histor
of particular rgions (i.e.. the extent and timing of lithosphcric thinning due to lithospheric extension).
Given the unique tctono-magmatic history of the southern GrCat Basin, it is very possible that
magniatism will never reach an asthlcnospheric stage but it will surely wanc at somc point. To conclude
that the Crater lat systcm wvill continue to be activc for several million years simply because it prcsently
has a lithosphcric source is erroneous. As pctrogenctic studies progress, our conclusions regarding the
evolution or the Crater Flat system will b guided primarily by data obtained from the Crater Flat .ystem
itself, tempered by insight obtained from consideration of appropriate analog systems.

Furthermore. NRC continues to express concen over waning volcanic models. While we fccl the current
data arc suggestive or a waning volcanic system, we use a steady ate model in probability estimates.
Thus because of this assumption, proof of a waning system may not bc required in volcanism studics.
The "waning versus stcady-statc" explanation was made repeatedly to the NRC at the Technical
lxchangc in 1993. We will continu t tcst altcniativc gcochcmical models to ensure probability models
d) not undercstlinaic risk. Ilowevcr we can only ask why the NRC continues lo question a waning
model vhcn vc assume steady state models in probability estimates?.

Oucst ion : What merhods for the dieiermination (if all important rock magnetic properties have been
onsideredS'

Recommendations: Consider analyz-ing the samples n a rock magnetics lahoratory so that the RAf
component can he removed prior o e.slimration of polarity.

Iluc application of rock magnetic properties in Study Plan 8.3.1.9.5.1 is primarily for cross-checking the
resulis of gcochronology studies. D)clailcd palcomagnctic studies arc undertaken when the studies could
prove critical to discrimination of alternative models. For example, detailed palcomagnctic studies have
been undertaken for the athrop Wells center to attempt to discriminate monogenctic versus polycyclic
eruption models (see Section 3.2.2.8 Paleomagnetic Studie p. 641) for descriptions of palcomagnctic
studies and procedures used to test or discriminate field volcanic units. Results of these studies have
been described in Champion (1991) and in the Volcanism Xtu Report).

llc fluxnatc magnctometcr is used routinely in feld studies to establish the polarity of basaltic volcanic
rocks. Uncertainty in Vcnical Remnant Magnclization (spurious results) is commonly observed and
accounted for by making multiple polarity measurements at multiple sites and comparing the results of
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the polarity measurements with acromagnctic surveys. Discrimination of polarity data will be
considered only if polarity rcsults conflict with geochronology studies. Thc essential point is that
polarity measurements are used primarily as a cross-checking tool for gochronology studies. 'ihey
should not be confused with paleomagnetic studics for discrimination of alternativc eruption models.
Measuring the polarity of basaltic volcanic rocks is simple and routine. We cannot see the merit of
development of a specific detailed procedure for this work and include it under volcanism field studies
(L.os Alamos Dctailcd Procedure 606).

Question 5: I the theory of polcyrlic volcanism correct for the volcanoes in tf C region of Yucca
AMountain. how will it he assured that age determinations accurately represent the age qf
the various canes?

Recommendation Present a sampling scheme that ill be used to resolve the concerns sit/ age
determinations of potentiol porl cylicfeatures.

We agree fuiidamcntally with the thrust of this comment. I lowever the requested data for this question is
covered alrcady in Study Plan 8.3.1.8.5.1. Basically, the sensitivity or chronology methods is depcndent
on application o probabilistic studies, which in turn is somewhat dependent on the age of the volcanic
unit. W probably do not have to discriminate polycyclic models at Pliocenc volcanic centers and it may
not be possible given the loss of the volcanic record with time. Our current results of gcochronology
studics suggest hai the duration or ime interval between polycyclic events is < 100 ka. Sub-100 ka
chronologic resolution for the Pliocene or older Quateniary volcanic rocks is probably beyond analytical
capabilitics. We carefully described he application of multiple geochronology methods for resolution of
chronology studies in section 3.2 of Study Plan 8.3.1.8.5.1. We can only urge the NRC to carefully
reread his seclion. It is simplistic however to think that we can specify in a Study Plan a set number of
analyses or mcthods to rcsolvc the chronology of an individual volcanic center. The discovery process is
anl intricatc pan of scientific studies.

Quest ion X: Ifow will th vlumerric relationships front the (dlffcrent volcanic syslenL in western North
Aprmeric he used t) develop srpecfi i-.depen twh volime-prediclable models for the
C rater Flat sStent.

Rec ,m nenda1<thin. P'rovide mare otn 'frmaio r arfling the hasis for selection of volcanic fields thought
to he analogous t) hose neclr the )'ucca Mountain site.

'llc answer to the recommendation pan of this question is provided already in Study Plan 8.3.1.8.5.1.
Pagc 49 lists criteria for the selection of volcanic fields for study. The goal of activity 8.3.1.8.5.1.5
lEvolutiotiary Cycles of Basaltic Volcanic Fields is ". . to determine if the volcanism of the Yucca
Miountain region (YMR) is in a recogni7zablc stage of evolution" (page 21 of the Study Plan). Given the
sparse data set for the YMR. wc strongly doubt whether "specific time-dcpendent, volumc-predictable
iiodcls" can be demonstrated with certainty for thc Y'I1R. Our goal howevcr is to test alternative ranges

or models for te YNiR to cnsurc assumptions used in probability estimates are reasonable and do not
undercstimatc volcanic risk. We cannot provide specifics details on how data will be used until we arc
morc advanced in our studies. Page SO of the Study Plan is a preliminary list of volcanic fields to be
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studied and includes many of the fields mcntioned in thc txt material of the NRC comment. We agree
with the concerns expressed for the Springervillc volcanic field and the Colorado Plateau transition area.
While we arc gathering readily available literature data for these fields, the data may or not prove
appropriate to the YMR volcanism studies. We are well aware of the pros and cons of selection or
elimination of volcanic fields and the application of the data to the YMR (see discussions p. 48-50 of
Study Plan 8.3.1.8.5.1). The important point is that we develop a ". . . range of models for the
evolutionary pattcms of volcanic ficlds." Perhaps the NRC should defer this comment until they have
seen actual rsults of these investigations

Question 9: ow will phenocryst mineralogy b' characteri:ed in sparsely phyric rock?

Recommendation: Dcscrihe how the phenocryst assemblage will he charoctLeri:ed

Tlhc charactcri7.ation of phenocryst mincralogy is dcscribed in the study plan. We did not considcr hcav%
mineral scparations for scoria deposits in our development of plans for thc mineralogical characiri7ation
studics. Wc will revaluate our planned studies taking this question into consideration.

F.xplanation for "No Response Required fr Other Commentis nd Questions:

Commcnt 2:

Coenicrit 3:

Study lan 8.3.1.8.5.1 describes the methods that will b uscd for establishing the
chronology of Pliocene and Quatcrran volcanic centers in the YNIR. Comment 2 raises
a question about he resul:s of one method (thermolunincscencc, ITL). While we agree
with the general text of the comment, it is not concerned with the Study Plan.
Furthermorc as a minor comment. the NRC appears to be unaware that sunlight exposure
removcs existing TL signals and is the basis or applying the TL method to soil samples.
This particular application has been used many times. and in fact, more times than
"baked" samples. hc sunlight exposure assumption has been described in almost all
references to TI. age determinations including the references cited by the NRC in
Comment 2.

Comment three questions the results of chronology methods. not the material presented in
Study I'lan 8.3.1.8.5.1. llo%%cvcr ti NRC should be awarc that thcir comment is based on
incorrect interpretations of the stratigraphy of the Lthrop Wells center. The "young
tcphra" (chronostratigraphic unit 4) was never compared with the Black Tank cone in the
Cima volcanic field. Thc have confused discussions of chronostratigraphic unit 4 with
earlier discussion of the Lathrop Wells cone (Wells ct al. 1980). In fact an xtremely
critical a..l key inference for the stratigraphic position of the deposits of the youngest
event was that the gcochemistry of chronostratigraphic unit 4 is distinctly different from
the deposits of chronostratigraphic unit 3 (the main cone). It is difficult to understand how
the NRC could have read carefully the Volcnism Statuv Report and confused the cited
correlation with the lack Tank cone. This correlation was never proposed and has no
application to chronostratigraphic unit 4.
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Comment 5: Comment 5 is concerned with studies described in Study Plan 8.3.1.8.1.1 not Study Plan
8.3.1.8.5.1. This comment continues to reflcct confusion on the part of the NRC
concerning a key point madc rpeatedly in the Volcanism Statas Report, in many published
papers, and in numerous presentations made directly to thc NRC and at mectings wherc the
NRC was present. A probabilistic approach does not necessarily require testing or
dIi.tcrimi ntion of all alternative tectonic motdels. The more important issue is whether

alternative tectonic models produce different results in probabilistic risk assessment.
Given the limited number of volcanic events in the YMR. it may not be necessar to
discriminate alternative tectonic models if they produce similar results in probabilistic risk
assessment. This comment also illustrates a recurring problem that wc attempted to
correct many times. The NRC somehow developed the mistaken conclusion that the
volcanism studies arc using only one tectonic model. Multiple alternative spatial and
structural models were presented in assessments of E2 in the Volcanisn.Strtas Report (see
pairtiulhirt .'ction 171, and in C(rowe el al. ( 1993).

Comment 6: Xenolith studies are described in Stud)' Plan 8.3.1.8.1.2 and not in Study Plan .3.1.8.5.1.
We can only express surprise at this NRC confusion. They arc currcntly rviewing Study
llan .3.1.8.1.2 that describes planned xnolith studies. Thc results of xenolith studies

from analog sites were presented at Focus 93 (Valentine et al. 1993) at a session that %was
et chairel hv a NRC stlaff member.

Qtiestioni 2: lThis question is concerned ith the results of palcomagnctic studies, some of which have
been conducted b researchers outside the Y.'NP. It is not relevant to the discussion of the
frethods of palcomagnclic studies described in Studs Plan 8.3.1 .X.5.1.

()ucstion 3: The topic of exploration michod% related to question 3 are described in Study Plan
X.3.1.8.1.1 not Study IPlan 1.3.I.8.5.I.

Question 4: The topic of IcIcscisnmic "scismic" tomographic data referred to in question 4 applics to
Studv Plan X.3.1..I.1 not Stiudy- Plan 8.3.1.8.5.1. We presented infonnation orally that
answvcrs this question al the NU TRI meeting in March ad the ACNW meeting in April.
The NRC staff was present al btoth meetings.

Question 6: 1lic topic of tectonic models and application to volcanism studies is discussed in Study Plan
R.3.1.8.I.1 not in Study Plan 8.3.1.8.5.I. Again we must remind the NRC of a point made
repeatedly in our Study Plans, publications, and presentations: we may not bc required to
prove or discriminate alternative tectonic models. Given the limited data base of volcanic
events, this is probably impossible. What is more impoKrtant is an evaluation of the effects on
probabilistic risk assessment of multiple alternative tectonic modlels.
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Question 7: The topic ordcgassing and hydrothermal alteration is discussed in Study Plan 8.3.1.8.1.2 not
in Study Plan 8.3.1.8.5.I. This topic is also described extensively in the papers by Valentine
et at. (1992; 1993).
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