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The U S. Nuclear Re~lulalory Commission (NRC) Advisory Committee on NudE:1ar Wast/.1 
(ACNW or the Committee) held its 153M1 meeting on September 22-23.2004, at the Suncoast 
Hotel, Ballroom A, 9090 Alta Drive, Las Vegas, Nevada. The ACNW published a notice 01 this 
meetinu in the Federal Register on September 16. 20004 (69 FR 55846) (Appendi>: AJ This 
meeting served as alarum for attendees to discuss and take appropriate acHM on the items 
listed in the agenda (Appendix B) The entire meeting was open to public altfmdanCE! 

A transcript of selected portions of tho meeting is avaHable in the NRC's Publi<; Oocumenl 
Room at One White Flint North, Room 1F19, 11555 Hockville Pike, Rockville, Maryl.,md. 
Copies of the transcript are available for purchase from Neal R. Gross and Co, Inc. 
1323 Rhode Island Avenue, NW, Washington. DC 20005. Transcripts may ailso bl~ 

downloaded from, or reviewed on, the Internel at t!tlP-;llwww.nrc.gov/rEl!ading·nmldo(~.:£Qn~.9.~onsl 

acnw/\rl~ at no cost 

ACNW Chairman, Dr Michae'l T. Ryan, and Members. Dr. Ruth F. Weiner and Mr,l\llon Croff 
attended this meeting .. For a list of other attendees, see Appendix C. 

I. CHAIRMAN'S REPORT (OPENJ 

[Dr. John Larkins was the Oesignateej Federal Official for this portion of the mE\eting.1 

Dr Ryan, ACNW Chairman, convened the meeting at 8:07 a.m. and briefly re\·'iewed the 
agenda. He also stated that the meeting was being conducted in conformanCltl with the Foderal 
Advisory Committee Act. In addition, Dr Ryan asked members of the public w1io were present 
and had something to contribute to the meeting to Inform the ACNW staff so that time could be 
allocated for them to speak. He conc:luded his report by noting the following itf.3rns of interest. 

On August 16, 2004, PreSident Bush announced his intention to aPPoint Drs. B J()~'n 

Garrick and George Hornberger to the Nuclear Waste Technical Revi€llW B08l'd 
(NWTRB). 
Dr. Garrick was designated the NWTRB Chairman. We regret their refi;ignatiof' from the 
Committee and wish them well in their new endeavor with the U.S. Department 01 
Energy (DOE). The Committee V,ice-Chair, Dr Ryan, has assumed chl~irmanship of the 
ACNW. 

-\ 
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Marvin Sykes. ACRS Senior Staff Engineer, has been selected to fill:lil branch c!lI(3!f 
position in the NRC'S Division of Reactor Saff3ty, Region I, and will daw)art for his new 
position In mid-November 

•	 The Nuclear Energy Institute (NEI) has appealed the July court decisllon that slated that 
the U.S, Environmental Protection Agency's (I:PA's) 10 CFR Part 19Ts 10,OOO-year 
limeframe found in 10 CFR Part 197 was not consIstent with the National Academy of 
Sciences (NAS) 1995 findings and recommendations. The Justice Department, after 
consulting with DOE and the EPA, will not appeal the decision The Jtlstice Department 
staled: "We believe the Court set forth a workable framework for rnovM1g forward and 
that continued litigation is not the best course to follow." 

On September 2, 2004, the US. Court of Appeals denied, without comment, the Nuclear 
Energy Institute's petition for a rehearing. That decision takes effect in 1 WElek unless 
further appeals are filed. 

In an August 24,2004 letter 1o Karen D. Cyr, General Counsel, NRC, ltle State 01 

Nevada stated that "docketing of the LA is impossible until: (1) EPA and the NRC J5SUe 
new rules that conform to the Court decision and the NAS 1995 report, and (2) DOE 
submits a tendered application with a full evaluation of compliance with the new stan
dards." 

On August 31, 2004, NRC's Atomic Safety lic1ensing Board ruled that on Jure 30. 2004, 
DOE failed to meet NRC regulations to make available all documentary matenal related 
fto Yucca Mountain. This rUling granted the State of Nevada motion to strike DOEs 
certification of documents. This means tl1at the earliest DOE can docket DOE'sYlJcca 
Mountain LA is March 2005 (6 months after DOE's certification that aiJI its documents are 
electronically available and posted on the licensing Support Network) 

On August 31, 2004, DOE reported that they rlave now satisfactorily addressed and 
responded to all 293 key technical issues (Kn:;). 

II.	 WORKING GROUP ON THE EVALUATION OF IGNEOUS ACTIVITY AND ITS 
CONSEQUEN'CES AT A GEOLOGIC REPOSITORY AT YUCCA MOUNTAIN, 
NEVADA 

[Mr. Michael Lee was the Designated' Federal OHiclal for this part of the meeHng.j 

The ACNW has been tracking developments related to the evaluation and modeling of a 
disruptive igneous event at the Yucca Mountain. Nevada, site for several years. Among other 
things, the NRC's regulations found at 10 CFR Part 63 reqUire the evaluation Cit igneous activity 
and its consequences For the purposes of the required assessments. both th'le DOE and the 
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NRC staffs have treated the probability and consequences of igneous activity (IA} 1I1depelld
ently, The Committee is on record as not agreeing with this dichotomy, preferring thalt the staff 
address the issue by applying the concept of the risk triplet' (see Kaplan and Garricl<, 1981). 

The objectives of the working group meeting were to (a) increase ACNW's technical 
understanding of staff plans to evaluate the likelihood and consequences of dIsruptive igneous 
events at the proposed Yucca Mountain repository; (b) better understand NRC staff expecta
tions regarding the DOE's consequence analyses; ©) identify aspects of those! analysEls tl'lat 
may warrant further study; and (4) complement previous working group meetings ttlut relate to 
performance assessments of Yucca Mountain. There were also discussions Clf the technical 
bases (measurements, analyses, and interpretations) necessary to conduct thl9 requIsite 
assessments. the role of risk insights in t.he developmenl of technical bases, .i!nd the' impact of 
outstanding technical issues on the resolution of agret'!ments. An ACNW pam:ll of inVited 
experts offered a number of suggestions and observations regarding the asSEIIII;sments and 
evaluations that will underpin the volcanism-related dose calculations that nemi to be incfuded 
in a DOE license application 

Like earlier ACNW working groups, the JA working group focused on those actllVitiHs both 
underway and planned which were intended to increase confidence in evaluating repository 
performance. Three technical sessions were planned for this WGS: (a) the probability of future 
basaltic dikes intersecting a potential repository (hereafter the Probability Panel) (b,1 the 
interaction of a volcanic event inters6¢tlng a waste disposal drift and mobilizin; radioactIve 
material from waste packages (herea,ter the Consequence Panel); and ©) the dosimetric 
consequences of subsequent dispersal of radioacllve material (hereafter the Dose Modeling 
Panel) Representatives of the NRC staff and its technical assistance contractor, the Center for 
Nuclear Waste Regulatory Analyses (CNWRA). the ACNW staff. the Electric J:>ower Research 
Institute (EPRI), the Los Alamos National Laboratory (LANL), the Sandia National Laboratories 
(SNL), the Oak Ridge National Laboratory (ORNL.), and the University of Utah participated in 
the meeting by making technical presentations, 

Representatives from DOE's Yucca Mountain Project Office2 and the State of Nevada wen:;: 
invited to make presentations as well. but declined, 

About 15 presentations, covering these three aspects of tll)e analyses, were maida by Hile staff 
representatives identified above. consistent with the scope of the meeting (seEI Attachment 1). 
Following each of the presentations, a panel of invited experts. knowledgeable of thE' issues 
under review discussion, queried the presenters and offered their opinions oni:lnd reactions to 
the information being discussed, These knowledge8ble experts were as follows, 

.__.. ,--,,--_.'--_._.... 

IWhat can happen? How likely is It? What are the outcomes? 

;Or. Robert Budnitz, representing DOE, later noted that the Department declined to 
participate in this pUblic meeting because it was about to submit its License Application to 
receive authorization to construct a geologic repository at Yucca Mountain. 

·3·.. 
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Probability and Consequ8Ace Panel DiscussIons 

Dr. Roben Budnitz: lawrence livermore National Laborat.:~r:il 

Dr. Bruce Crowe' LANL 

Or. William Hinze Professor Emeritus, Purdue University 

Dr. Bruce Marsh Johns Hopkins University (JHUj 

Dr. William Melson Scientist Emeritus, The Smithsonian Institution 

Dose Modeling Panel £);scussions 

Dr. Lynn Anspaugh University of Utah 

Dr. Keith Eckerman ORNL 

Dr. Fred Harper SNL 

To a limited extent, stakeholders and members of the public commented on the dISCUssi(]!IS 

that took place during the sessions. Also in attendance and participating in the discussions 
were two recently appointed members of the NWTRB---Drs. B. John Garrick (I'IWTRE3 
Chairman) and George Hornberger-both formerly of the ACNW. The 2-day working group 
meeting ended with epilogue comments and observations by Dr. David Johns()!n, ASS Consult
ing, Inc (Irvine. California). The SUbject of his talk was; the Kaplan-Garrick risk triplet concept 
It was based on his observations of the ear1ier panel presentations and discuSSions, and 
reflected his preliminary views on how effectively the rh&k triplet had been apphtii!d to tilE 
evaluation and modeling of potentially disruptive igneous events in the Yucca Mountain region. 

September 23,2004: Greeting and Introductions 

Fo\lowirl~l some introductory remarks. the ACNW's ChCilirman Dr. Ryan introduced the nenlbers 
of the first WGS panel 

Tech~Session DI§cueslons: .p.robabUity of 10 Igneous Event 

There were three presentations in the first technical session. The presentationf" exan\ine(j 
different types of approaches investigators might LIse to estimate the probability of an igneous 
event in the Yucca Mountain Region .. 

'On rotational detail to DOE's Office of Civilian Fladioactive Waste Mamlqement Ihrough 
December 2005. 

4Probability Panel only. 

-4
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NRC Perspectives on Volcanism Modeling Issues 

The first technical presentation was made by Dr, John Trapp, a Senior Volcanologist in NRC's 
Division of High-Level Waste Repository Safety (DHLWRS). In his introductory remarks. 
Dr. Trapp noted that the NRC staff would limit the scope of its presentations l(:l material t.hat 
was pUblicly available and would not be making any pre-decisional statement$ with respect to 
DOE programs or other ongoing work at the Department. Dr. Trapp provided an overview of 
the geology of the Yucca Mountain region. highlighting aspects of the volcanic record that. l'rom 
the NRC st.affs perspective. were important to the modeling of IA activity and Its consequences. 
He also explained how subsequent CNWRA presentations over the course of the meeting, by 
Drs. Brittain Hill and Donald Hooper, would provide more detail on the material he introduced. 

The second presentallon in this session was made by Dr. Brittain Hill, the prindpal CNWRA 
investigator for IA. The focus of his presentation was a discussion of the computational tool 
developed by the CNWRA staff-referred to as PVHA-YM (Connor et aI., 2002)···- that is l.sed 
generate the probability estimates of igneous activity for NRC's performance ar.sessrT"leml 
computer code. As background, Dr. Hill reminded the audience that in the first instance there 
was a regulatory basis in Part 63 for the estimaticln of IA In the Yucca Mountair"l region thai, 
DOE is to address in any potential license application. He also expressed the view that 
depending how they are defined, temporal and spatial uncertainties in the geOlogic record 
(i.e.. the number, age. and location of past igneous eV1mts) can have profound effects OIl the 
estimates. As an expert system, the fllVHA·YM computer code integrates difforent types or 
geologiC information to produce graphical estimates of the (annual) volcanic prubability that a 
subsurface igneous intrusion would in'lersect the footpnnt of the proposed repository. During his 
presentation, Dr. Hill identified the types and kinds of information available in the local geologic 
record that the CNWRAlNRC staff believes are important to defining the probability of an 
igneous event in the region. Using the PVHA-YM computer code as well as certain assumptions 
about the interpretation of the local geologic record, Dr Hill reported that the Nf~C/CNWRIl 
preferred (single value) estimate of probabilIty that a subsurface igneous intrusl·:)n WOuld 
intersect the footprint of the proposed repository would be on the order of 10.7 events!:vr ~i 
Consistent with its independent review role, Dr. Hill also explained how the PVI-4A..YM computer 
code could be used by the NRC staff to address the temporal and spatial unceMaJnties In the 
geologic record and test competing alternative conceptual models with respect to the interpreta
tion of information currently available (e.g .. eXisting geologic data sets). Finally. Dr. Hill 
suggested that the existing uncertainties associated with undetected volcanic features in thH 
region can increase NRC/CNWRA preferred probability estimates by a factor of 10. 

\More precisely,. the likelihood of future basaltIC dike intersection of the ntipOs,ltc~'Y 

footprint expressed in terms of intersecting events per year. 

·5· 
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During and following his presentation, Dr. Hill responded to questions and comments frorn some 
of the WGM participants and invited experts.1 At times, he was assisted in hi:s responses by Dr. 
Trapp. Many of the questions concerned how the interpretation of the geologic record subjec
tively could be used to generate different probability estimates using the PVH~\-YM computer 
code. During these discussions, Dr. Trapp reminded the meeting participants that the responsi
bility for developing the needed probability estimates used in the performance assessments 
rested with DOE, in the first instance, as the potential licensee and not with thl3 NRC staff For 
its part, it was noted that the NRC staff had supported the development of the PVHA-YM 
computer code in an effort to independently evaluate the robustness of those IDOE probability 
estimates. 

1996 Probabilistic Volcanic [Hazards] Analysis: One SUbject Matter Expe'rt's Perspective 

The second presentation was made by Dr. Bruce Crowe, of LANL Prior to 1996, 
Dr. Crowe was the principal IA investigator for DOE's Yucca Mountain site chllracterization 
program. During that time. he was also 1 of 10 subject matter experts contributing to the 1996 
Probabilistic Volcanic Hazards AnalY$is (PVHA). See Geomatrix Consultants and TRW, Inc. 
(1996). That analysis was a formal expert elicitation. It produced a series of probability 
distributions which were later aggregated into a composite distribution that was sampled during 
the execution of DOE's total system performance assessment (TSPA) compul:er code. The 
1996 PVHA exercise currently stands as the principal technical basis for DOE's preferred TSPA 
probabiJity estimates The focus of Or.. Crowe's his presentation how to calcul~ate th(~ probability 
of an igneous event in the Yucca Mountain region. He described the approach he used as part 
of the 1996 PVHA elicitatioT1 process. Dr. Crowe also summarized the geologic record of 
volcanism in the Yucca Mountain region, and based on that review, expressed! the opinion that 
the geologiC record of volcanism in the Yucca Mountain region is limited. Given the same (albeit 
limited) geologic data. different subject matter experts have reached different opinions on the 
probability of volcanism in the region. In describing the 1996 PVHA elicitation process, Dr. 
Crowe noted that most of the subject matter experts' estimates of the probability of an intrusive 
igneous event in the region ranged from 10-a to 10·'0 events/yr based on interpretive differences 
concerning the significance and meaning of the local geologic record. suggesting that the 
likelihood of igneous actiVity taking pt,sce in the reg,ion were extremely small. Based on his own 
assessments, Or. Crowe identified his preferred range for the probability of igl'!leous activity in 
the region. His preferred range was $Iightly narrower than the ~ggregi!lte ran!~e reported in the 
1996 PVHA, on the order of 10.7 to 10·g events/yr. 

---_._---_._--_.. 

('During and following each of the technical presentations at the WGM, the speakers 
responded to comments and questions on the content of their presentation material from the 
working group session panelists, ACNW Members, and members of the audience. .A meeting 
transcript was made to capture the discussions verbatim, including the question and answer 
sessions. Proceedings of this WGS will also be published as a conference prcl,ceedings 
(NUREG/CP) and will contain highlights of these discussions 
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In responding to questions, Dr. Crowe said that probabilities outside of his preferred range were 
not geologically credible based onlhe local geologic record as well as published literalum-
Dr. Crowe expressed the view that the ongoing work at DOE to interpret newiaeromagnelic data 
and drill some suspected anomalies identified as part of that work might be valuable from the 
perspective of basic science, he maintained that the fundamental probability distribution 
developed as a result of the earlier 1996 PVHA exercise is not likely to changn given the paucity 
of volcanic evidence in the region. AJlternatively, Dr. Growe suggested that thtl uncertainly 
associated with the consequences of magma/repository interactions were mLleh more significant 
in terms of understanding overall repository performance and thus should be the principal focus 
of staff investigations. 

[It should be noted that DOE is relying on the Probabilistic Volcanic Hazards ,~,.nalysis (or PVHA, 
Geomatrix Consultants and TRW, Inc., 1996) as a technical foundation document for its analysis 
of igneous activity. The frequency estimates generated by the PVHA expert p~lnel relied on 
exposed (igneous) rock exposures and magnetic anomalies known from an eflrlier low-resolution 
aeromagnetic survey in the region. and were estimated to be on the order of ~ 10-\' to -·10;' per 
year, suggesting that the likelihood of igneous activity taking place in the regi<D!n was extremely 
small. However, because the PVHA was based on the elicited judgment of experts and because 
of the limited existing geologic information, the NRC staff has been concerned that new geologic 
information could have an influence on the PVHA experts' original judgments.. Recently. tt'le 
probability issue was the focus of renewed staff attention when ttle U.S. GeolQ,gical Survey 
published an aeromagnetic survey of the Crater Flats area that revealed the !lreSence of several 
previously unknown anomalies. See Blakely et al. (2000). These anomalies ~Iere not consid
ered by DOE's original PVHA expert panel and may represent buried centers of past volcanic 
activity. As part of the KTI resolution process. DOE agreed to conduct a new Crater Flats 
aeromagnetic survey, and the agreed-to geophysical survey was completed in early 2004. The 
next phase of the analyses will be for DOE to review the data and determine '-'iihich anomalies it 
will drill in an effort to identify and date buried volcanic basall. If buried basalts are located in the 
targeted anomalies. and dated. DOE would need to determine what effect. if ,lny. this "new" 
geologic information would have on the 1996 PVHA elicitation results. It was recently learned 
that DOE has decided to update the origil'\al 1996 PVHA using most, if not all. of the same 
subject matter experts, inclUding Dr. Crowe. Previously, DOE reported that th~~ earnest an 
elicitat!ion could be repeated and factored into DOE's TSPA analyses would bt' sometime in the 
first half of fiscal year 2006. During the working group meeting, there was repi3ated reference to 
the Crater Flats aeromagnetic survey as well as some discussion of an earlier September 21, 
2004, DOE/NRC Appendix 7 meeting to discuss the 2004 geophysical survey resultsj 
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Alternative Views on the likelihood of an Igneous Event in the Yucca Mountain Region 

The final presentation in the first session was by Mr. Neil Coleman, a Senior 3taft Scientist with 
NRC's ACNW. 7 Mr. Coleman summarized the findings of a Geophysical ResEi~arch Letters 
journal paper of which he was the coauthor on statlstiGal tests and model results to Elvaluale 
pUblished claims regarding the likelihood of future basaltic dike intersection. In that paper 
(Coleman et aI., 2004), the authors analyzed past volcanism on four geologic {irnescales 
13 million years before present (ybp), 1,000,000 ybp, 100,000 ybp, and preseflt-day conditions. 
As background, it was noled that pUblished claims, from a variety of investigatlxs uSing different 
analytical techniques. for the probability of an intrusive igneous event in the r~~ion can range 
from 10 6 to 10,10 events/yr. Mr. Coleman first reviewed key aspects of the loqDI geologic record 
considered important to their analysis, then presented the results. To determine whether 
published dike penetration rates (A) of greater than 2 )l 10.7 events/yr are plau$ible, Coleman 
and his coauthors first calculated Ihe Implied basaltic dike intrusion rate. Their result was based 
on the fact that drilling and geologic mapping associated with repository characterization have 
found no evidence of basaltic dike intrusion over the last 13 million years. ThEliir calculations 
suggest for}.. equal to 2.3 x 10.7 events/yr. the number of expected intrusive igneous diKes would 
be 3, and the probability of at least one penetration is 0.95. At).. equal to 1 x 10'~ events/yr, the 
number of expected number of intrusil'e igneous di,\c.es would be 13, and the pl'()babilily of at 
least one penetration is 0.999998 No dikes have been found in the potential mpository 
footprint, therefore a dike penetration rate of greater than 2 x 10 7 events/yr would bo inconsis
tent with exploration information 

To further analyze the potential for an intrusive igneous event, Coleman et aL El.xercised the 
PVHA-YM computer code and ten data sets developed by the NRC and CNWRA staffs Some 
of these data sets include magnetic anomalies (5 to 15) that are assumed 10 be buried volca
noes. They then estimated the number of volcanoes that should have erupted In the Yucca 
Mountain region given repository penetration frequencies of 10-6,10'7, and 1O-8 ovents/yr. For 10 
-'J events/yr, 40 to 190 volcanoes should have erupted in the region in the last 1 million years. 
Only eight are known in the last 1.8 million years. Mr. Coleman et aI., also exarnined whether 
the Lathrop Wells volcano, which erupted -80 ybp, ma}' have been the start of '1 new pulse of 
volcanism. There is no evidence to support this because the PVHA-YM code results indicate 4 
to 19 events should have occurred in the last 100,000 years given a penetration rate of 10 '(yr. 
Only one is known. Therefore 10 .f>/yr fails tests of volcanism recurrence over suveral time 
spans. The implications of this validatlon exercise were that some published claims of repository 
intersection frequency were not realistic. i.e., evidence-based 

--_ .._-----_._.. 

7The views expressed in that paper are the authors' and do not reflect allY judgment 01 

determination by the ACNW 

-8 ~ 
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Working Group Roundtable.Discussion: .SummaIY-of ACNW Member anl1 CQJlSultan! 
Observltlon§ 

Dr. Ryan asked the working group sElssion panel members and members of the Commlltee to 
comment on the first series of presentations Their comments were as follows;: 

The record of volcanic actIvity in the Yucca Mountain region represent$!, a re~atively small 
geologic data set. Although this record has been the sUbject of extensive study, 
knowledgeable experts continue to reach different opinions on the probability of volca
nism in the region 

Published estimates of (annual) volcanic probability that a subsurface i~~neoLJs intrusion 
could intersect the footprint of the proposed repository during the next "[ 0,000 years 
continue to suggest that this is a very low-probability event. 

Bayesian statistical methods oan be useful in determining the value of new geologlf, 
mformation in the estimation the probability of igneous activity. 

DOE plans to update the 1996 PVHA may not yield improved estimateS! of probabihty in 
the Yucca Mountain region. However, updatin~} this expert elicitation may reduce some 
of the uncertainties associated with the PVHA, which would have a pos,iltive impact on 
(i.e., reduce) the overall risk estimate, 

Dr. Budnitz had two comments First, he said that DOE's forthcoming license tJpplicationl.o 
construct a geologic repository at Yucca Mountain is risk-Informed and that the Department has 
addressed the guidance set forth by the NRC staff In the Yucca Mountain Revll~w Plan (the 
YMRP, NUREG-1804) and the accompanying acceptance criteria. Moreover, he expressed the 
view that the technical bases III that application are ~strong: implying the base~; can withstand 
critical scrutiny. As regards the earlier references to the 1996 PVHA, he noted that DOE intends 
to repeat the elicitation using recently obtained aeromagnetic data from the Crater Flats area. 
Independent of the PVHA update. DOE will decide what magnetic anomalies it will drill for the 
purposes of geologic age dating. Dr. Budnitz also suggested that additional confirmatory work 
be undertaken by the Department in the years ahead, in other technical areas" subject to the 
availability of resources 

Stakeholder and Public Com!Tlenti 

The only public comments made during the first session were offered by Dr. John Kess!er 
representing EPRl. Dr, Kessler reinforced the observation made earlier by Dr. Crowe that 
greater benefits in overall uncertainty f1eduction would be achieved by improving the modeling of 
magma/repository interactions (j,e .. consequences). rather than by updating of Ilhe 1996 PVHA. 
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Technical Session Olscussion$: 

Consequences of an Igneous Event 

The second technical session concerned staff approaches to the modeling of ma~lrnairepository 

interactions. 

NRC Perspectives Ofl the Modeling of Magma/Repository Interactions 

The first presentation in ttlis sessIon was conducted by Dr. Hill. He described the NRC slaff 
approach to the modeling of magma/repository interactions, including the theoretical underpin
ning to the models (See Mohanty et al I 2002, for a current description of the staffs overall 
approach to lhe Independent modeling efforts in this area.) The principal technical basis for the 
consequence model currently in NRC's performance assessment computer cQde (TPA code) 
can be found in Woods et al. (2002). There halle been some recent improvements in key 
parameter distributions in NRC's computer code based on more recent work sponsored by the 
CNWRA (i.e., Woods et aI, 2004; Bokhove et aI, 2004). The principal focus (If this new work is 
to improve the staff's understanding of the thermal·mechanical environment to which waste 
package canisters might be exposed during an intrusive igneous event. Of palticular interest to 
the staff is the transient behavior of the waste package environment during the waste package 
entrainment phase. Dr. HIli highlighted recent improvements in modeling this tlehavior, and 
explained how these improvements are likely to bound any consequence scell<Ulo advanced in 
the DOE license application. In summary, the number of waste packages (a sampled parameter 
of less tnan 1 percent of the repository inventory) affected by an intrusive igneous event is a 
function of volcanic conduit diameter (also a sampled parameter). No perforTrlance credit is 
given to the waste package once it is entrained; all of its contents are availablE$ for mixing with 
the volcanic tephra produced by the volcano. Dr. Hill also discussed the CNWRA's views 
regarding the significance of volatiles to this underpinning (Le., Luhr and Housh, 20(2) and 
CNWRA's belief that water content affects magma behavior within a waste emplacement drilt. 

2002 Recommendations of the DOE-Sponsored Internal Peer Review Committee on 
Igneous ActiVity In the Yucca Mountain Region 

To address the KTI agreernent process. DOE directed its technical assistance ,;ontractor 
Bechtel-SAle in early 2002 to form an independent peer review panelS to review the adequacy of 
the Department's technical programs (both underway and planned), to address concerns related 
to estimating the consequences of intrusive igneous activity at the site. An interim report tlY the 
DOE-sponsored Igneous Activity Consequences Peer Review (ICPR) Panel Wa!S pUblished in 

HConsisting of R.J. Budnitz (from Engineering Risk Analysis, California, until September 
2002), Dr. Frank J. Spera (University of California at Santa Barbara), E, Detoumay (University 
of Minnesota), L.G. Gaslin (U.S. Geolcgical Survey), JRA. Pearson (Schlumbmger Cambridge 
Research, United Kingdom), and A.M. Rubin (Princeton University). 

-10



MINUTES 
153RO ACNW MEETING 
SEPTEMBER 22-23, 2004 

August 2002 (Budnitz et al , 2002); the final report was published in February 2003; (Detour-nay 
et aI., 2003). The ACNW had been previously briefed on that panel's recommcmdations (at its 
147!h meeting, in November 2003. The Committee used this working group meeting to explore 
the basis for some of the panel's consequence modeling recommendations in rnore detail. P In 
particular, there was an interest in better understanding the panel's views concl:!rning what level 
of improvement in consequence modeling might be achievable over the next sElI/eral years. 
However, before beginning the second session technical presentations for the second session, 
Dr. Ryan reported that a presentation concerning that panel's recommendations had been 
dropped from the meeting agenda at the last minute owing to the unavailability of any of the 
ICPR Panel members. Dr. Ryan reminded the working group meeting attendeils that the iCPR 
had previously briefed the Committee (as well as the NWTRB) on the recommendations. and 
this discussion was a matter of record for those who were interested in reviewmg it 

Alternative Views on the Modeling of Magma/Repository Interactions at Yucca Mountain 

Dr. Matt Kozak, from Monitor Scientific, represented EPRI for this portion of thE~ discussions. 
For several years, EPRI has been conducting independent performance asses~;ments. In his 
opening remarks, Dr. Kozak observed that one of the goals of the EPRI work was to COndlJct 
independent analyses in areas heretofore not fully evaluated by either the DOE or the NRC 
staffs. 

Concerning the issue of volcanism in the Yucca Mountain region, it was noted that in 2004. EPRI 
published its long-awaited analysis of the consequences of intrusive igneous activity in the 
Yucca Mountain region on a potential geologic repository. Dr. Kozak noted tha!t the primary 
focus of EPRl's 2004 analysis was on the modeling of consequences, EPRI having initially 
determined that it could add a little more to the technical debate on probability. 

Dr. Kozak introduced the EPRI study by describing the sequence of events that would take place 
during a hypothetical igneous event For the purposes of the analysis, the EPRI team decided to 
organize these events for more detailed analysis. In particular, the EPRI team was interested in 
modeling waste package failure mechanisms in response to contact with or emersion in magma
like of fluids. Magma is expected to undergo (transient) physical changes as it enters a waste 
emplacement drift. To establish the initial boundary conditions for the intrusive magma. EPRI 

-----_._----_.
'lin general, the ICPR Panel found that DOE's performance assessment conceptual 

model of igneous activity at Yucca Mountain was adequate and reasonable. However, the 
lCPR Panel expressed the view that major advances in the understanding of localized 
magma-drift interactions at the site would D.Q! be available within the next 3 years (the 
timeframe during which DOE had been expected to submit its license application) and U,erefore 
did not recommend alteration or current DOE lA consequence models and computer codes 
However, the 'CPR Panel did made 29 specific recommendations, in the form of additional 
technical analyses that the panel thought DOE should conduct in order to reduce um:ertainlles 
In those models and codes 
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outfitted the SAGE finite-elemtmt computer code!ll to model coupled heat-maSIS transport 
phenomena within the waste emplacement drifts. HaVing established the initiall conditions within 
the drifts, EPRI used the ABACAS/EXPLICIT finite-element computer code to model the effects 
of magma on entrained waste packag,es. Having considered a range of magma-produced 
conditions, EPRI concluded that the current DOE waste package canister design would not fail 
under the range of scenarios considered in the EPRI report. Dr. Kozak also nQted that one of 
the unique aspects of the EPRI 2004 analysis was that it considered some prel:iminary data from 
a nickel-chromium corrosion study it had sponsored. 11 In summary, EPRI founlj in its analysis 
that between one and nine waste packages would fail, resulting in a dose about nine orders of 
magnitude lower than that reported by DOE in its performance assessments supporting thE! site 
recommendation decision. 

Having concluded that only a few (if any) waste package canisters would fail under HIe condi
tions assumed, EPRI decided to look at the behavior (performance) of other aSJpects of the 
repository system assuming waste package failures. Using NRC's ASHPLUME: computer code, 
EPRllooked at doses associated with tephra ash distributions. Assuming variations In different 
input parameters (volcano eruption magnitudes. energies, column heights, etc.), EPRlfound that 
80 percent of its computer realizations had no negligibfe accumulation of ash iii the RMEI ~the 

reasonably maximally exposed individual) location. When there was ash accUl1nulation, EPRI 
determined that the ash particulates were not in the respirable range; therefore. there was no 
simulated dose. Overall, Dr. Kozak 6Ixpressed the view that many of the cons€lrvatisms in the 
mainstream (DOE and NRC) Yucca Mountain performance assessments are in fact biases 
leading to pessimistic results. 

Working Group Roundtable Djscu&,lon: Summ,ry of ACNW Member and, Cons.y'!~.t 

Observations 

There was no roundtable discussion per se after the EPRI presentation. Rathl':Jf, Dr. I<ozak 
responded to specific questions and comments from the ACNW members and working group 
session panel members on various aspects of the EPRI analysis. At times, he was assisted in 
his responses by Drs. Megan Morrissey (Colorado School of Mines) Michael S~,eridaJl (Univer
sity of Buffalo) and Mick Apted (Monitor Scientific), and Dr. Kessler also repres~nting EPRL The 
questioning of the EPRI representatives was expanded to include questions fn")m the NRC and 
ACNW staff and members of the public. 

---.__._-------
"ilnitlally developed for nuclear weapons testing programs. 

i lOwing to the lack of published information in this area, EPRI decided to conC:luct 
emersion testing of C-22 metal coupons il1 molten magma. Dr. Kozak noted thllt the results of 
this testing are to be published sometime over the next year 
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September 24, 2004 - Greeting and IntrQdyctiqn~ 

Following some brief introductory remarks, Dr. Ryan dIscussed the working grC1Up Illeeling 
agenda for the day 

Technical Session DlscussiQ.O.l;. BI,Qsphere 008lS pue to Disruptive Igne.,p-us ~y'jmY! 

During its 1481h meeting in February 2004, the ACNW conducted a working group meeting '.0 
examine issues related to the calculation of biosphere doses as part of a YUCC:11 Mountain 
performance assessment. Committee recommendations from that meeting were transmitted to 
the Commission in a separate letter report. 12 From that WGM , the Comrnittee ~eamed thaI 
previous performance assessment analyses tor a potential igneous event have shown that the 
inhalation pathway dominates the dose calculation, the key parameters being rnass l()adin~J and 
exposure duration. Mass loading, in particular, was identified as a sensitive and uncertain 
parameter. Other modeling areas recommended for special attention are factors such as the 
density, particle size distribution, and solubility (within the lungs) of the ash that would be 
produced and subsequently resuspended and inhaled. Also important is the partitioni1g 0" 
radionuchdes among particles of a specific size range .. '..~ 

The objective of this session of the WGM was to continue some of the discussions trial began al 
Ihe Committee's 148th meeting. The dose session included five presentations on some of the 
previously identified issues in more detail. 

NRC Staff Perspective on Challenges to Modeling Doses due to Disruptlvl!) Igneous 
Events 

The first presentation was by Dr Keith Compton, a Systems Performance Analyst in '\lRC's 
DHLWRS. His presentalionfocused on key assumptions and approximations In the staff's 
independent dose modeling efforts as part of NRC's overall performance assessment work As 
with the earlier NRC/CNWRA presentations. Dr. Compton said that his presentl3tion would be 
limited 10 material that was already publicly available and he would not be making any pre.. 
decisional statements with respect to DOE programs or other ongoing work at the Department. 

:~Entitled "Working Group Session on Biosphem Dose Calculations," da'ted May :1 

I 'While the impacts of tile initial release are important, the February Biosphere Working 
Group also learned that pararneter values related to chronic exposure scenarios Ilead carflful 
evaluation. These specifically include the mechanisms ot deposition of the airb(>rne ash. its 
potential for resuspension once deposited, and the rate! of aging of the deposited ash, 
especially the determination of a realistic estimate of its half-time for availability for resu5p",n~ion. 
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In summary, the staff's conditional dose analysis does not take into account tt"ll'~ probability of a 
volcanic event. The staff assumes that the event has laken place. NRC's TPA code is 
structured around the traditional risk assessment model to estimate health effects-- ie, release, 
transport, exposure. and dosimetry. The TPA code has a number of SUbroutines or compLlla
tional modules (Le., VOLCANO, ASHPLUME, ASHRMOVO, and DCAGS) that perform the 
intermediate calculations leading to the dose calculation. Dr. Compton discuSSed these 
modules. All of these computational modules have bel9n described in Mohant'l' et al (2002). 
After reviewing these modules, Dr. Compton said that iamericium-241 and the plutonium 
isotopes are the dominant contributor to peak dose (at a time equal to 300 year's), due to 
inhalation. Dr. Compton highlighted a key NRC assumpti'on that 100 percent of the inventory in 
the sampled number of entrained waste packages beclomes available for the dt)se aSSElssment. 
Another key assumption highlighted by Dr. Compton IS that the ash-laden wind always blows 
toward the receptor location, the justification being thal remobilized ash or contaminated material 
would ultimately be transported to theRMEllocation by geomorphic processes Another key 
assumption by the NRC staff is that NRC's models assume some nonrespirab/o material bv 
virtue of particle size is nonetheless respirable and available for dose calculations. 
Lastly, Dr. Compton presented some dose assessment results produced from NRC's TPA 
code.'· During and following his presentation, Dr. COIT'lpton responded to questions and 
comments from some of the working group meeting participants, ACNW Members. and invr,ted 
experts. At times, he was assisted in his responses by Mr, Timothy McCartin and Drs. Hill and 
CodeII (DHLWRS), Many of the questions concerned I:he staff's treatment of rnass loading" 
constant wind direction resuspension. and remobllization issues. 

Fluvial Remobilization of Tephra AI,ong Fortymll. Wash, Yucca Mountain 

The second presentation was by Dr. Hooper who presented results from a recant CNWRA study 
of tephra, ash remobilization (Hooper, 2004) and explained how those results W!3re fac:tored into 
NRC's TPA computer code 

As background. Dr. Hooper noted that FOltymile Wash was the principal draina'!de system in the 
Yucca Mountain region, connecting the repository site with the RMEI location at Lathrop Wells. 
Because of the low rates of precipitation (less than 6 in annually), the drainage system is 
ephemeral. The low rates of precipitation produce low volumes of sediment. Ir'l his 8l:;h 
remobilization study Dr Hooper also reviewed the mas's balance approach USE,HJ to evaluate 
tephra remobilization following a volcanic event, and how this approach had been bench-marked 
against natural analog sites found elsewhere. In summary, the CNWRA remobilization model is 
based on a fluvial and aeolian process models This model estimates that the ~:lsh removal rate 
in the Fortymile Wash flow system is between 3 and 30 cubic meters annually, depending on the 
amount of precipitation, with higher rates in the years initially follOWing a postuUlIted eruption. 
After 80,000 years, Or, Hooper estimates that all tephra produced from a postUlated igneous 
event has been transported to the RMEI location at Lathrop Wells . 

._--_ .._,---,...._ .....-
4Specjfically TPA version 4.1J 
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Following his presentation, Dr, Hooper responded to questions and comments from some of the 
WGM participants, ACNW Members, and invited expert,. 

Invited Speakers 

As noted earlier, at the ACNW's February 2004 rneetin~J, an ACNW panel of invited experts 
offered several recommendations for the respective staffs to consider in the mOljeling of doses 
due to disruptive igneous events. To explore the some of the identified issues 111 more detail, 
three sUbject matter experts were invited to make presentations to the ACNW at this WGM. The 
experts were Drs, Fred Harper (SNL), Lynn Anspaugh (University of Utah) and 
Keith Eckerman (ORNL). 

Perspectives on Aerosol Modeling Issues 

The first presentation was by Dr, Harper He presented some results of unclasf,ified 
atmospheric dispersion experiments at SNL. Among other things, these experiments examine 
the particle size distributions of ceramics, metals, salts, and powders aerosolized durirtg 
explosive events, The pressures being studied by SNl investigators were on t~'le order of glga
pascals (109 newtons/m2 

), By comparison, estimated pressure levels typicallY2lssoclated with 
an volcanic igneous event are in the mega-pascal range (106 newtons/m2

.) 

In summary, Dr. Harper suggested particle size distributions are a function of Hie material type 
and explosive energy. With more energy (pressure, stress), you get higher ex~losive velocities, 
which produces smaller particle sizes, For metals, for example, at the giga-palcal energy levels, 
particle size distribution was pri,ncipally in the greater than 10· microns. Metals tend to spall 
during explosive events. For ceramics, at the same energy level, experimental evidence has 
shown that it is difficult to generate particle size distributions of less than 101 micron range 
Ceramics tend to fracture during explosive events. Overall, most materials fra£lment rather than 
break down into finer grained materials during explosive events, Dr, Harper a~$iO notE~d that 
some materials agglomerate by fusing with other materials (Le., sand) followinu an explosive 
event. producing larger particle distributions. The phenomena could be considered "shock 
conglomeration." 

Perspectives on Re,uspenslon Modeling II.I.Y:H 

The second presentation was made by Dr, Anspaugh. He focused on resuspansion studies at 
former nuclear weapons test sites (in Nevada and on some of the Pacific islan(js). He proVided 
an overview of the models that have been published in the literature, citing a re;cently published 
journal paper he coauthored (Anspaugh at ai., 2002). He noted that most models are based on 
empirical data rather than theory. suggesting that the theory of resuspension il. not weH 
understood. Dr. Anspaugh said a key feature common to all of these models ts that they show 
rapid exponential declines in activity as a function of time, usually on the order of days. In fact, 
most resuspension curves published in the literature were asymptotic within 1no days. 
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Following his general comments;" Dr. Anspaugh also haej some specific c:omments concElrnin~1 
the DOE and NRC resuspension models. Regard~ng the DOE model, Dr. Anspllugh said that 
the model appeared to be reasonable; however, it appeared that the model had 0Qt been 
published in the peer-reviewed literature. If it had. it would, in the speaker's opinion, improve the 
technical/legal pedigree of the model for the purposes of licensing. With respeclto the NRC 
resuspension model. his review (ablbelt preliminary), suggested that it was "exC1P.ptionally" 
conservative. Dr. Anspaugh recommended that the two competing models be rHconciled and 
validated against real data. 

Perspectives on Resuspenslon ModeUng Issues 

The final presentation was by Dr. Eckerman. The focused on inhalation dose rnodellng, 
particularly on how radioactive particles enter the human respiratory system amj are subse.. 
quently adsorbed by the circulatory system. He reviewed the dosimetry modeling approacr 
recommended by the International Commission on Radiation Protection (ICRP) used to look at 
his particular dose path scenario. As part of this review, he also highlighted the background 
guidance used by Federal agencies In the U.S. conoerning the principles and policies of 
radiation protection, specifically Federal Guidance Report Nos. 11 and '12 (see. Eckerman at al.. 
1988; and Eckerman and Ryman, 1993). Eckerman reminded the audience th$t the biokinatic 
and dosiometric models used in preparing these bases for these Federal reports are based 
largely on methodologies recommendlld by the ICRP and cited in ICRP publiclll;',lions, Specifically 
Nos. 26 (ICRP 1977) and 30 (leRP 1979, 1980). Dr. Eckerman also highlighted some of the 
key parameter assumptions for aerosol particles used to estimate inhalation dQ6e and some of 
the uncertainties in the overall modeling framework. He discussed the behavior of some 
actinides and plutonium in the human body. 

In response to a question, Dr Eckerman said one of the weaknesses of the eXIsting dOSimetry 
models is that the sinus-gastrointestinal sorption track needs to be better accOllnted for. He said 
the leRP is working on an amendment in this area. 

Working Group RQundta:lJ)lt Qiscu8fioo: 'ymmary of ACNW Member ani Con!u!bwJ 
Observallpns 

Dr Ryan asked the working group session panel members and members of th(} CommitteE3- to 
comment on tile third series of presentations. Their comments were as foIIOWfi, 

It is important to under~tand the broader repository system that is bein~l mod(:~led and the 
relative Import.ance of processes in that systern before decisions are made as to which 
detaiied processes are to be studied. Absent this understanding, there is to potential to 
study noncritical issues. 

Improvements in the realism of the consequence modeling and dose assessments are 
likely to yield greater reductions in overall uncertainty estimates than additional refine
ments to existing igneous probability calculations 
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•	 Reductions in uncertainties in the dose estimates can be achieved by improving the 
realism of redistribution and remobHization models and parameters. For example, 
reliance on fixed (deterministic) parameters and processes tends to obscure the effect on 
dose outcomes. 

Many aspects of the required dose calculations are prescribed by regulation, sometimes 
througll the use of surrogate performance measures. It would be useful for lhl~ HLW 
analysts to estimate dose using real performance measures rather than surrogate 
measures. These alternative analyses may better describe the "rea'" risk Impact of 
repository operations "vis-a-vIs dose."1!\ 

Dr. Budnitz said that the Department has addressed the gUidance set forth by lhe NRC staff in 
the YMRP and its attendant acceptance criteria in DOE's forthcoming license application. He 
said that because there is no absolutely precise and accurate means of measuring thl3 physical 
world, scientists and engineers tend to rely on abstractions. The Department h~:iS confidence in 
the abstractions and models it has developed in its forthcoming license applicatjon. They are 
consistent with the acceptance criteria in the YMRP. and therefore he believes they are sufficient 
for their intended purpose. If and when new information becomes available, thE: Department will 
improve the realism in its models to increase confidence and reduce uncertainly. 

Comments From Stakeholder Organizations 

Ms. JUdy Treichel, representing the Nevada Nuclear Waste Task Force. reque5i,ted time '0 
address both the working group session pane:! and the ACNW. She questionoo whether it was 
appropriate for DOE to submit a LA before the PVHA update is completed (currently scheduled 
for sometime in 2006), implying that the LA would contain out-of-date knowled$le regarding the 
likelihood of volcanic events. She also asked whether the waste package cannister would be 
susceptible to the effects of corrosion In her view, su~.ceptlbility to corrosion otJuld affecl the 
site's ability to isolate waste. 

Later during the WGM, in response to comments from Ms. Judy Treichel, Mr. Eric Srnistead 
(DOE) noted that the aeromagnetic survey and subsequent PVHA update wenli viewed by lhe 
Department as confirmatory work and not intended to be the technical basis for the application, 
now nearing completion 

'S'n particular, it was noted that based cln commercial nuclear power rElactor risk 
assessment experience, the use of surrogate risk measures has biased those analyses and has 
not provided a true assessment of public health effect~, 
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Working Group Meeting Epilogue Comments 
At the end of the working group meeting. Dr David Johnson was asked by th~l ACNW to 
comment on the issues discussed. Dr. Johnson commented with the caveat h'1at he IS a "5k 
assessment practitioner who is not knowledgeable of all of the details of the HLW prowarn His 
initial impressions from what he heard and observed were as follows: 

EXisting igneous consequence analyses appear to be fragmented and lack integration. 
There appears to be a focus on modeling what is known rather than wllat is unknown. 
The framework for integrating the overall scope of the igneous consequence analyses 
can be improved by focusing on what the end~state measure of risk is. He recom· 
mended a more integrated, lop-down analytical approach than the ont! currently in place. 
In the example being discussed at the work.ing group meeting. it appe~lrs that inhalation 
dose to a member of tMe RMEI is the end·stah~ measure of interest, ai!ld would serve as 
a useful starting point for the overall analysis. 

Based on the information presented at the meeting. it appears that tho volcanism hazard 
at Yucca Mountain is reasonably well known Oecisionmakers need to know if the 
uncertainties in existing information are such that current probability estimates can 
change by an order of magnitUde to less than 10. 1 events/yr, which couid have anlrnpact 
on estimated risk. 

A less well known area appears to be consequence modeling. There cllppears to b,,) 
divergent opinion on competing waste package container failure scenarios and differ
ences in defining the radionucfide source term associated with a particular (preferred) 
failure scenario, 

More should be done to identify the uncertainties in process knowledgEl' and the support
ing analyses and the potential impacts of thesEl uncertainties on outcomes. The identifi
cation of uncertainties would help 10 improve the integration of the overall igneous 
consequence analyses. /t would also benefit decisionmakers who need to understand 
the limitations of the information being used for a particular regUlatory decision Hf~ 

referred to a symposium paper on how to improve the integration of pe~iormance 

assessments without obscuring insights and results. See Reiter, 2004. 

The meeting adjourned at 7 p.m. 
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m;,y be entered in the proceeding on thl' 
retluestors/petilioner's interest The 
petition must also identify tha specific 
contentions whicb the petitiollllr/ 
requestor seekl' tD have litigated al l.hll 

proceeding 
Each conlillltilJ!I must c:onsj,~t of II 

spocific staffuIJen I: of the issue of law or 
fact to be raised or controverted In 
f1ddition, the pelitioner/requestur shall 
pruvide a brief explanation of tle basus 
fOl tho conlilOtion and e conda,' 
statement of the alleged fact.s 01 expert 
opmion which support the contentiOTl 
and on which the petitioner intends to 
rely in proving the contention al thll 
hearing, The petitioner/requestor ffit/.sl 
also provi.de references to thoso spedfic: 
~ources and documents of whieb tht~ 
petitiOnElr is aware and all which the 
petitioner intends to rely to estublisb 
those facts tiT expert opinion. The 
petition must include sufficient 
infurmetion t.0 ihow that a genlline 
dispute exists with the applicant on a 
material issue of law or fact. 
Contentions shall be limited to mnttllf!i 
within the scope of the lIffieodIllent 
under consid.eration. The contelltion 
must be one which, if proven. wonle 
entitle the plltitionfJt to relief !'c 
petitioner/requestor who fail6 tn satisf)' 
thfl5e re4uiremenh with respect to at 
lellst one contention will not be' 
pf!nnitted to participate as a par1y. 

Those pennitted to intentflne beeoLlw 
parties to the proceeding. subiect to any 
1imitations in the Dluer granting lea"tl to 
intervene, end ~avE~ the opportunity ~o 
partIcipate fully in the conduct of thv 
hearing, 

If a hearing is requested, thl~ 
Commission will make a final 
..Ietermination OIl the issue of nil 
,igmficant hazards consideratJon. Th\!· 
l'inal determination will serve to dodd., 
whea the hearing is held. If the hllal 
determination is that the amendlnenl 
requests involve no significant hazards 
mnsideration, the Commission Inav 
ISSW' the amendments and make them 
,mrnediataly effective, notwitbstllC1din~ 

the request for n heari.ng. Any hearing .. 
held wuuld take place after issuance cd 
Ihe amendments. If the final 
determination is that the amendll\BTlt 
fHqlloStS invo}vl.l a sig.nificant hallards 
lonsideratlon. any hearing beld would 
Hike place before the i S8uance of any 
dmendment. 

Nootimely requests and/or petitinns 
and contentions will not be entertained 
lusellt a detenllination bv the 
C.OInmission 01· the presiding oITiI;er 01 
Ihf! Atomic, Safety and Licen.sing Board 
illat the petition, request and/or tbe 
I"i JI1tentiolls shoHld be granted hasot! 011 

:) balancing of Ihe fllctors spacif'jer: in 1.1 
fYR 2 ..~(l9ra)11)(j )-1\ iii), 

.1\ request for a hearing or a petition 
fOl' IU8VIl to intervene must b.) filed br 
(1) First class mailaddresse.tJ ID the 
Office of tbe Sucretary of th~1 
CommIssion, U,S, Nuclear Regulatory 
Commission, Washington, DC 20555
D001, AttflnUon: Rulemakin8 and 
Adjudil:oJlons Staff; \:.n comler, exprass 
mail, 'l.Ild expedited delivery services: 
Office of the Secretary., Sixh··tmlh Floor, 
One White Flint North, 1155,5 Rockville 
Pike, Rockville, Maryland, 208:,2, 
Altenti(m: Ru]emaking and 
Adjudications Staff; (3) E-nH.il 
Ilddreued 10 the Office of th"l Sl.cfetary, 
U,S. Nllcle81 Regulato.ry Commission. 
HEARTNGlXJCKE1'@NHC.CCW; 01 (4) 
facsinille transmission addressed to the 
Orficu n£ the SOCl'etllrv, U.S. Nuclear 
Regu!at,ory CommlBsl()I\, WOftlhing1on, 
DC, AUlIl1tlOIl: Rulemakings I~nd 

Adjudkatlons Staff lit (301) 415-110 I. 
verification number is (301) 415-]966. 
A copyr.lf thl1 request for h9al~j ng and 
petitiun for leave to intervtll1f.l should 
II Lso be sent to tha Office of the Ceneral 
Coumvl. U,S, Nuclear Regullltorv 
ComlTlis.sion, Washington, DC 2()555
0001, aud it is request\ld that copies be 
tl'ammitied oither bv lTlEllinS of facsimile 
transmii'sirJll to 301415-;3725 or by 
,mlllilio OGCMajJCl!'ll!llr@nl'c.go,·. ,II 

',;opy oj' the l'l'llUBst for hearing and 
petitioll for leave to intervent.1 should 
also hI! slInt to Jonathan Rogoff, Esquire, 
Vice PrElllidolit. Counsill & Secretary, 
Nuclear Management Compltny, W.e. 
;100 First: Street, Hudsull, WI ~.;4016, the 
r,ttornl,yt'or the Heensoo 

For !urthl'''' details with l'ellpllct to this 
action, see tbll spp}icati.oll foJ' 
I'lmendm8nts dated Def::tlmbt'J 23. 2003. 
w·hic.h is ilvlIilable for public Inspection 
!It the ClI.llHJllsaion·s PDR. IOG&led at 
CIne Wbite FUnl North. File Puhlk AreR 
01 F21. 1155Ei Rockvilll' Pike ,tlrst 
!load. Rockville. Maryland. Publicly 
lI~'ailable records wili bl~ accElssible from 
rhe Ag£J.IIcywide [)O{;UOUlIlts At:cess and \j7--- "- ..__..... .. 
Managllment System's [ADAMS) J'lIblic!"'1'NUCLEAR REGU'I..ATOAY 
Electronic RI~Bding Room on f.h~ hlternet COMMISSION 

For \hl!:l Nuclelll: P."gulnh,h't' C:rmn:llssion 
L. Mark Plldovcuo,
 
Project Manal],/tl', Suctioll T, I'roleel
 
Directorate 111, DA';s;on oll,jc"JlilJ:I,~ ProjClcl 
Management, Oj~ICf' of NIl·ch~lr l1"'lctar 
Regult1UOil. 
IFR DIK:, 04-Z01l5·\ Fih,rl 'I. 'j ~'i--IJ·~. d45 ami 
BI~L1NG COilE 151K>·.,II-P 

NUCLEAR REGULATOR~' 
COMMISSION 

Advisory ComIII'""on Nuclear WaIte, 
Subcomm'tt_ Meeting on Plloolng 
and PI'ocedurel i Notice of Meeting 

The ACNW S'llhcommit1l'1~ on 
Planning fwd I'Tocedul'1l8 will hold a 
meeting all Seplnmbar 24.200'1, at thf' 
Suncoast HotellFairway 2 Rlloml. 9090 
Alta Drive. Las "'egas. Nevada. 

The entire ml'lllting will 1'.1('1 cit'sed to 
public altendaillie pursUlInl 10 ~I I :.S.c. 
552b(c) (2) and till to di.ct.~l~ 

organi:1.Btional tlnd perSOlllltl.ll:rlIUers 
that relate solely tei intlll"lUlI ~>er.onllel 

rules and pra(ti~:es of .",C;NI,lV.iIIld 
information thl1lelflage (,I' ',vlllcL would 
constitute a cletldy unwllmmt~d 

invasion of ptlrsl(mal priv'll:y 
The Subcomll1:lItlee willl'ontLuull to 

discuss self-ass/l~·smenl"f''\CNW 
performance in CY 2004. p,.,tlmJ:la.l 
operational arelUI for 1I1ll.lr(wBd 
RffectiveneS5, anl,:11 other IlL:tivitil"i 
related to the COl1J,dliCt of i\CN\,'.' 
businaOi/>, 

Further infonnation lllga::'uing this 
meeting can b" obtained by t:olllacting 
Mr. Howard I. [.;IU'SClll. ASRi!ltant Director 
for ACNWrream Leader Helephcme 301! 
41.5--6805), betwflen 7:30 iI.!:. ",,~,14 

p,rn, (e,I.). 

DIlI~d: Saptembo, \1,. 20M 
Michael R. SnoddlilOly. 

At;ting Alisocialo 1.J'~.rfJdor b:H' /·t'~::·l'I,nJ~('G.1 

Support. "IeRS/A e'N1\ , 

IFR Doc. 114-Z0851\ FiJ"d (; t">-I'. 'Hi'.' II1ld 
BllUNG CODE 75lllH1·'-I· 

"I thl' NRC Web alte, http:/' 
1"I,'wv,'.nrt:.govir'eading.rlll/adQJlls,html. 
I'ersom who do not have Bcelll:S te 
.'\DA/vIS (If who ancauntEll problems III 
accessing the document.s IOClltod in 
ADAMS,~h()ldd contact tbtl NRC PDi{ 
Rtlferencflstafr by telephonfl at l-i:lOO
:W7-420!1, 3111·-415-4ni. m tr', e-mail 
tn pdl'fil.nrr.·.g(l\·. 

ClatN), .,Rm:.\'ilh:, M,nyl.md. ,11,,:·: 911> c.Iil)' 

01 Sflpl~ml.,,)r ~Cl1l4 

AdVIIKl~ comm:~n ~UClea,. Waste 
(ACNW), Notice tl 9 

Thl! Advisor\' O:mlmitle:olill "melear 
Waste (ACNWj "",·m hold its lfi:'1rd 
meeting on Septelnber 22· ..2:1 2004, at 
the Sun coast Hof.111lBaJlrollcr '\1 El090 
Alta Drive, Las VI:l,\l8S, NOVULil. 

The entire meet[n~ wil! be ClfH'\1 to 
rlUblic attendanc..:. 

The schedllie 1'0'1 this IlHlIllin,I..: II·: Il.' 

lollDws 

Wednesday, Septmnbel n.2004 

rJ)8-8:10 a.m. (}p,HI:l1f $1 At.:flInot 

mailto:OGCMajJCl!'ll!llr@nl'c.go
mailto:HEARTNGlXJCKE1'@NHC.CCW
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Working Group on the Evaluotion of 
Igneous ActivlIy and its COllsequ611c"o 
HI a Geologic Repository at Yucca 
Mountain, Nevada (Open) 

(218:10--8:20 8,m Gn~eting find 
Introductions 

Working Group Session: 1 C:eologlc 
Considerations in the Estilllatiollof 
Probabllity uflgneolls A.ctlvity 111 

Yucca Mountain 
(3) 8:2[>-8:50 a,IlI,' NRC Pel'Bpflctiv£< n\l 

Volcamsm M(ldelillg Issues 
14) 8'50-9:50 a,m, NRC Overview of 

Igneous Acth'lty in the Yucca 
Mountain Region 

9:5Q-JO:Hliun ••• BrBlik ••• 
(5)	 10:10-10,55 a,m, 1996 Probabilistir 

Vokanic Hazards Analysis One 
Subject Matter Experts' F'erspectiv(,1 

16) 10:55-11 40 a,m, I\lternative Views 
on the 1.i kelihood of an 19rwous 
Event in the Yucca MOIlIl\uin 
Region 

11 :40-') P,Jrl .••• Lunch' •.' 
171 1-2 p,m, Session 1 Working Group 

Roundtable Discussion 
(8j 2-2::W p,m, Public ComnlllDts 

~,30-2:45 p.rn, ••• Brea'" •• 
Working Group Session 2; 

Characterizal ion of Magma/RHpositmy 
Interactions 
(9) 2:45-~:30 P,"l, NRC StaffPel1lpedi",·, 

on the Modeling of Magma! 
Repository Intllractions 

\10)	 3:30-4: 1,; p 01, 2002 
Recmnmunclations of the ()(JE 
SponsoJnd Igneous ConsequenctJ,!, 
Peer }{IlVlt'W Pllllel, One Panlllist':; 
PBrspecti VI! 

:111	 4:15-5 p.llI, AlternativE! VillWS orl 
the ModEtJing of Magma IRepus itorv 
Interactions at Yucca Mountain 

"1215-6 p,m. SIl9sion 2 Working Group 
Roundtable Discussion 

\131 F}-{j:30 pm Public Commenls 
:\djourr· Dav 1 

Thursday, September 23.2004 

114) ll-B:ILJ a,lIl. 0plmiog Statement 
Working GWllp Session 3; Biospbere 

Doses Dul:' to DisruptivIl 19nellu. 
Evenb 

11~;18:1o-!:l:4lJ am, NRC Staff
 
I'el'specthe 011 Challenges to
 
Modeling Doses due to Oisruptiv"
 
.Igneou s E,'ents
 

·.lti) 9:4G-12 pm. ACNW lnvili'd 
Spllliktlrs Ull Biosphere Do.a 
'vlodahng .ls'lUas 

1b.'1 Perspodives on Aerns",l 
Modehng Issue!; 

1l:i:; Perspectives on Resllspensioll 
Modeling 1""lIBS 

Hi,:! PerspectivEls 00 Do.e ModelJn~' 

PfttlilmlatJon tjm1~ ~Ihoulrl not 1fI)(,.\;efld ::iO pnn:Flnl 
'It 'he tola} drOfJ Alln(Jllted fUT a spocifk ligende ilaln, 
T.I~ nnuaining 511 r~m::m)1 pI the timf' if! r~t9orv6d 

ntscussinll 

ISHllll 

1::-1 pill .••• LUlICh' 
[PI I··,: p,m. SesSiOD 3 \l\Jo),king Group 

llrtundtable Discussion 
(I B) 2··3 p,rn. PrIl86nl,ltloO,q by 

Stakeholder OrganiZlltiollS 
:CI-:J:1.5 pm, • • • Break " •• 

[1!l) :1: 15·-4:15 p.m, Panel and 
Committee Summarv Discussion 

(WI 4:1ti-4·45 p.rn Epi\~gUI' Remarks 
(201"14:45-5 p.m. Closing CUllunents by 

the Working Group Chaiirmall 
(22J $-5::10 p,m. Disctlssion ".If ACNW 

1,oFltter Reporl 
;, ::lO-f; p. rn. • • • Br·eak .,,, • 

(Z:l] 1i-7 p,m, Future AGNW,A,c!ivities! 
Rt>port of the Planning and 
Procedures Subcommittoc 

i\ djourn153rd ACNW Metlting 
Procedures for tho c(mducl: of and 

participwtion in ACNW me;Btings were 
pubJi~hlld ill the Federal Regiliter on 
October 16. 2003 168 FR 59(43). In 
accordanco with these procedurEJs. or81 
or wri tl 811 statements ma)' be presented 
by members of tho public, Eh,ctrollic 
recl)rdin~s will be pel'lnitted "lIIly 
during those portions (lIthe meeting 
that are open to the pub1.ic, P(~rsons 

desiring to make oral statements should 
notify Mr, Howard J, Lllrson, i\ssistant 
Oire(~or for ACNW/Team Lesuer 
\telepholle 301/415-5BOa), between 7:30 
;'l,m, and 4 p.m. e.t.. liS fa.r In 'j,dvaoce 
as practiaable so 01a1 appmpri.ate 
arrangem.mts Clill be made to :l(:hedule 
the necBssary tim!' during thEl meeting 
for such statements. Use 01 ,qtil!. motioll 
piclure. lind television (;amerl,S during 
this meeting will be limited tl' selected 
pnrtiolls ~,f the I1lBtlting dS detnrm\oed 
!IV thll ACNW Chal.mlal~. 

·lnformal,lon regarding tbe lilllB to b(> 
!'t;l asIde for taldng pictures mllY be 
obtained by l~(lnlaGting t.heACNW office 
prior to the meeting, In view of the 
possihilitli that the schedule for ACNW 
lIltleti ngs may be adjustlld by t~w 
Chairman as lJocessary to faciJitatf! the 
conduct 01 thll meeting, peTSCllls 
planning to Hiland shoulJ 1I0tify 1\-11', 
LflfSO\1 as to their pllrl,ic\l!ar Ile.~ds 

FUI'I111'1I' information rtlgardillg tupics 
t" he discussed. whether tllll mooting 
!.lab been I,!llnceled or ruschedl.lled. the 
Ghilinllan~ mling on requtlsts lor t.he 
opportllnitl' to present oral :ltat(lml'!nt~ 

ilJlO the lillW allotted therefore Cdn bEl 
ohtainer.l br contacting Mr, IKlrilon 

,II,CNW meeting agenda.. maUling 
tnmscripts, and leUtlr l'epnrls Ill" 
1I1,'uihlbh, tbrough the NRC Pllh!if 
D()(unwnt Room al pdr~m't'gOl',or by 
cullilJg the PDR 811-800-·397--'1209, Dr 

fnllll lhe Publicly AI/allahle Rocords 
System (PARS) compollEfUt of NRC"~ 
document !ivstnO! IADAMS) which is 
;J(;mlssibl" from the NRC \!Vab Hir .. ni 

http://www.nn8ov/T./·odJn.~·.i·.ro.i/ 
adaI1Ui',ntm} or htlp'/'1'1WHi luc,gOl'/ 
reading"rmld(j(. -('Dliel'! ion.!' (/,CRS & 
ACNW MIg sd!8c1ule,9/'1gond.':'1 

Dal~!t.L Septenh(ll Ie. :,'JVI4 

Andrew L,Batlll<. 
Ildvisory Comm,HE"O' MrJ1llllle,umd U./!icFlr, 

IFR Doc. 04-2085[1 ml'd !l·"1 "i·IH ~ :45 ami 
BILLIHQ COD~ 75110'-0'·'" 

SECURITIES Atm EXCHANGE 
COMMISSION 

fR.,.... No. 34-fi0338; Fa. 1110, sr-Q1HI41 

RIN 3235-AJ02 

Collecllon PraQUe•• Ul1lder Section 31 
of the Exchange, Act 

AGENCY: SecurLies and. [~xcb"Il:<e 
Cu/Umission. 
ACTION: Notice ,,1' OMS 8plil'r,vr,[ of 
collection of infl:'TlTlation 

FOR FUIIITHeR INFCIRIiIA flOIN CONTACT: 
Michael Caw, Sinior Spllci.al Cuunsel, 
202-942-0158, :lr Chri~toph(\l.· S'J]gan, 
AttornllY, 202-H42-7\l:H~ Divisiun of 
Market Regulatj)n; SectLri.tms lmd 
ExchangeCOfU.ml,Ss.ion; 4;'0 5th Strellt, 
NW" WllshingtlJ!l. DC :.10549-WlrI 
SUPPLEMENTARY INFORMATION: The Office 
of Mana:gemen\ !.nd Budget hll!i 

apprOVlld the collection of mfurmlltion 
requirellueuts tit.ll"'d "Ru~.! 3 l--,·S"r.tion 
31 transaction fl:t's~ Rul<!"J1T 
Temporary Rulfl t·ag8rding fisca; vear 
21l04; Ft)rm R31" POl"lTl lor lllpurting 
covered sales and Governd round turn 
transactions unde,· SectiunJ 1 uf Ibn 
Sacurities Exchalil,ge Acl 01:: 9:l~" (OMB 
Control No. 3;.>3b.(597), 'l'hn 
Commission adopted Rulfls :H 'Hlr1 'ltT 
and Form R3] in )ul1e 2f~l·t' 

Dated: Seplembel 9. :200Q 
Marllarfl H. Mcf.rlJtml. 
D.·puly S",cmtary, 
;I'R Doc 04-20R45H]"d II·,', ';,-1:'4: IU'; and 
BILLING CODE 1010~1·1' 

SECURIT1ES AND E.XCHANGE 
COMMISSION 

Proposed Collectl'",n; Comment 
Request 

I Jpon V1lritlrm RcqUt ~J" COJlil,!,,1:; 1.'(tihn:1 'f,'I" 

From: SlIcuritillS alDd Exrhllng" 
Commission, OIIi',,' of I'llinJ?,G ,111'1:1 
inJomlatlr;n Servll:~f'~. Vvn.~h'ngj:c'·n. '1",\:'.' 
20549, 

E'xtcn.,ion 
Rule 1710-:1, SEC .FUn ~,n ;'7r)-il2 '; r1MB 

Control No, :lZ3~1",OO,1~: 

I See Ser:url.t1r"'.. ExdHn8~i At~l (~l'.·,lr~h·;1 '..11,1 H)()Zt\ 

O'UHl 28. 20niQJ, 6R VR .ajl.lI)FiO !Ju]\ ?i,m'liI 
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UNITED STATES
 

NUCLEAR REGULATORY COMMISSION
 
,/lfJVrSORY COMMITTEE ON NUCI.EAR WASTE 

WASHINGTON, [),C 2055S·0001 

September 2, 2004 

AGENDA1
 

153RD ACNW M,EE:TING
 
SEPTEMBER 22-2:~, 2004
 

(1 ) B:OO-" 81 0 a" rr	 OpenIllig Statement (MTR/JTL) 
';9' 07 The Chairman will open the meeting with brief opening remarks and 

indicate items of interest. 

WORKING GROUP ON THE EVALUATION OF IGNEOUS ACTIVITY AND ITS CONSEQUENCES AT 
A GEOLOGIC REPOSITORY AT YUCCA MOUNTAIN, NEVADA (OPEN) 

(2)	 810 - 820 8,m Greeting and Introductions (MTRfMPL) 
The Chairman will state the objectives for this Workillq Gr:Jup 1'l4eetlng 
and provlde an overview of the planned technical !\ll,~ssions invited 
experts will also be introduced at this time 

WGS Purposes 
The purposes of this Working Group Meeting areio ('I, increase 
ACNWs technical knOWledge of staff plans te, evaluate the 

consequences of disrupbve igneous events at the proposed "{w;ca 
Mountain repository (2) better understand NRC staff expectations 
regarding DOE's con5fequ"mce analyses; (3) identify aspects of those 
analyses that may warrant further study; and (4) compfement previous 
Working Group Meetings 

WORKING GROUP GEOLOGIC CONSIDERATIONS IN THE ESrIMAT'ON OF 
SESSION 1 PROBABIUTY OF IGNEOUS ACTIVITY AT YUCCA MOUNTAIN 

Areas of specific ACNW interest in Session 1 Include understandll)q: 
• The types and kinds of 98010gic information needed for gl~neratir;g 
probability estimates 
, What are the uncertainties? 
• What types of approech!~s yield defendable estimat,,:;s 7 

, What is a realistic range Qf igneous event probabilitil~s base,:j an 1118 
qeologic record 

-----,,' _ ,--_ _.
1ACNW meeting schedUles are, subject to change. ,Al' scheduled agenda items at Ihis mel'lling am 0;3','1'1 '0 

lhe public. Listed presentaliorls may be canceled. or rescheduled 10 another day. If such a changer would re5LJlt 'II 

significant inconvenience or hardship. be sure to verify the schedule with Mr. Howard Larson at 301 .415.. 6805 
between 8:l)O B.m and 4:00 p.m. (EST) prior to the meeting 



(3) 8.20 - 8:50 a m? NRC Perspectlve on Volcanism Modeling Issues 

3.'1 Presentation by a representative(s) of NRC's Office of 
Nuclear Materiall Safety and Safeguards' iDivisior, of Waste 
Management (DWM) 

3.2 Discussion 

(4) 8:50 - 9:50 a rn NRC Overview of Igm~ous Activity In the Yucca Mountain Region 

4,1 Presentation by ,3 representative(sl of NRC's DWJ'vI and/ol'tne 
Center for Nucl1aar Waste Regulatory Anlilyses 'ICNWRA), 
NRC's technical assistance contractor, 

/11 I ,i 

4.2 Discussion 

.gsa· 16,16 !.rn;.. 
/.o!,)p ~ (e1f.:;f 

/oJ.o 

••• BREAK ••• 

(5) 1'tntl"-10:55 am 
~ 

/(): ~.f 

1996 Probabilistic Volcanic Hazards Ana,lysls: One Subject 
Matter Experts' Perapectlve 

5,1 Scheduled presenter Dr Bruce Crowe (L05i l'liamos National 
Laboratory). 

5~1 DiSCUSSion 

-" .., 

(6) / 10:55 -~m, Alternative Views on the likelihood of an IgneolJs Event ~nlhe 

Yucca Mountain Region 

6,1 Scheduled presenter Mr. Neil Coleman (fl,CNW !;Iaff:: 

Discussion 

" ." LUNCH'·' 

: Presentation time should nO'1 exceed 50 percent of the total time allocated for a specific agellcl,1 il'3111 I'he 
remaining 50 percent of the time IS reserved for discussion 



(7) 

(8) 

(9) 

(10) 

1 00 - 27mrp rr, 
l J~,: I'" 

.····coo - 2-:-39 p. m. 

z:'3n-::~45·fl. rn 

WORKING GROUP 
SESSION 2 

2:45·330 pm 

:no· 4:.~5 p rn. 

Session 1 Working Group Roundtable Discussion 
Comments and observations from the panel of invIted experts ~he 

invited experts include 
Dr. Robert SUdnitz .. Lawrence Livermore National taboratory! 
Dr. David Johnson- ASS Consulting (Irvine, CAl 
Dr, Williiam Hinze - Purdue University (retired)4 
Dr, BlVee Marsh - Johns Hopkins University4 
Dr WiUlam Melson- Smithsonian Institution (retired)!; 

Public Comments 

••• BREAK •• , 

CHARACTERIZATION OF MAGMA/REPOSITORY liNTERACTIONS 
Areas of specific ACNW Interest in Session 2 includE'l understanding: 
• What is likely to happen to a underground rep:)sitory at Yucca 
Mountatn, based on an interpretation of the geologic record,' 
• What are the preVailing conceptual models? 
• How realistic are th05;e models (also, what level ofieaHsm is 
achievable)? 
• How pervasive are the uncertainties? 
• How many weste packl3ges are likely to be etfeclEld by a disruptive 
Igneous event? 

NRC Staff Pel1lpective on the Modeling of Ma(lma/Repository 
Interactions 'j!.: I 

9 •	 Presentation by a representatlve(s) of NRCs DWM and/or 
the CNWRA 

:) :'	 Discussion 

2002 Recomme.ndations of the DOE·Sponsored Ignej)us 
Consequences ~.r Review Panel: One Panellats' Perspective 

i 

10.1	 SChe~led preslmter·aDr EilI;"anuel Detourna~ (University 
of Mlhnesota}. 

!On detail to DOE's Office of Civilian Radioactive Waste Management 

<I::onsultantto the ACNW 

: Consultant to the U.S Nuclear Waste Techl'ical Review E,oard 

I>Tentative speaker 



"10 2 DiscuSSIOI'1 

(11 ) Alternative Views on the Modeling of Magma/Repository 
Interactions at Yucoa M'Duntain 

'11 1 DiscusSion of the 2004 independent ttchnic;31 analysis 
sponsored by the Electric Power Research InstJtute (EPRI). 
Scheduled presEmter representing EPRI: Dr, Matthew Kozak 
(Monitor Scientific) 

11 2 DiscuSS10ru 

(12) 
I, 

500 -6:00pm Session 2 Working Group Roundtable Dllscussion 
Comments and observatil:ms from the panel of invitli1d experts. 

1 
[' 

(13) I 6:00- 6:30 p.. m Public Comments 

AdloUfn Day 1 

(14)	 8:00-8:10a.1'T1 Opening Statement (MTR/MPL) 
The Chairman will open the meeting with brief opening rernarks and 
indicate items of interest 

WORKING GROUP ON THE EVALUATION OF IGNEOUS ACTIVITY AND ITS CONSiEQUENCES AT 
THE GEOLOGIC REPOSITORY AT YUCCA MOUNTAIN, NEVADA - CONTINUED 

WORKING GROUP 
SESSION 3 

(15) 8'10 - 9:40 a m 

BIOSPHERE DOSES DUE TO DISRUPTIVE IGNEOUS EVENTS 
This session is intended a'S a continuation of the Febl1uary 2004 ACNW 
Working Group Meeting on biosphere dose assessrnents The focus 
of this session is to elCsmilne key dose modeling parl"meters thai may 
effect the magnitude of calculated doses due to disruptive igneous 
events 

NRC Staff Perspective on Challenges to Modelir~g Doses due to 
Disruptive Igneous Events 

15 '1 Presentalions by representatives of NRC's; JWM arl(j the 
CNWRA 

'15.2 DISCUSSIon 



(16) 

i 17) 

(1 B) 

(19) 

(20) 

(21 ) 

940 a.m· 1200 p.rn 

940··10:25 am 

10:2~j -11:10 ant 

1110 - 12:00 pm 

12:00 -1:00 pm 

100 ··2:00 p.rn 

'tOO .. 3:00 pm 

300·3:15 p.rn. 

,11S·415p 1n 

415- 4:45 pm. 

445 500 p.lT1. 

ACNW Invited Speakers on Biosphere Dose Modeling Issues 
Three key dose modeling areas will be examined. ,~ break will be 
neluded in this session 

16.1	 Pel'8pectlves on Aerosol Modeling Issuos 
Scheduled prese.nter Dr. Fred Harper (Sandia National 
Laboralor'ies) 

162	 Perspectives on Resuspenslon Modeling, Issuell 
Scheduled presenter Dr Lynn Anspaugh (Urliversity Of Utah) 

163	 Perspectives on Dose Modeling Issues 
Scheduled preSElnter: Dr. Keith Eckermiin (Oak Hidge 
National L.aboratory) 

., ~ ~ LUNCH··· 

Session 3 Working Group Roundtable Discussion 
Comments and observations from the panel of invited experts (,Drs 
Harper, Anspaugh. and Eckerman). 

Presentations by Stakeholder Organizations 
Upon request, representatives from stakeholder organizations and the 
public may make a 10 minute presentation concernll'lg the lechnll.:,al 
material presented during this Working Group meeU'lg. Sc;heduied 
lime: 10 minutes/stak.eholoer organization. Each prel!ientation wouid 
be followed by a 10 minute discussion, 

" •• BREAK ••• 

Panel and Committee Summary Discussion 
l',c1udes closing comments and observations from the respective 
Working Group panelists, invited experts, and ACNW'V1ember~, 

Epilogue Remarks 
Dr. David Johnson will provide his observations regarthng the 
application of the Garrick/K.aplan "risk. triplet" to the evaluatlonD! 
disruptive igneous events in the Yucca Mountain Regiion 

Closing Comments by the Working Group Chaimulin (MTR.,1MFlL) 
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APPENDIX E
 
LIST OF DOCUMENTS PROV'OED TO THE COMMITTEE
 

[Note: Some documents listed below may have been provided or prepared fOI Commit· 
tee use only. These documents must be reviewed prior to release to the public.} 

MEETING HAN.QQ.Y:rn 

AGENpA 
ITEM NO. 

DOCUMENT.~ 

3 NRC Perspective on Volcan'sm Modeling Issues 

1. Basic Assumptions and Significant Contributors to Risk, presented by John 
Trapp, NMSS [Vtewgraphs] 

4 NRC Overview of Igneous Activity In the Yucca Mountain Rtgion 

2. Assessing the Effects of Uncertainty on Probability Models 10r Future igne
ous Events in the Yucca Mountain Region. presented by Briflain Hill, 
CNWRA [Vlewgraphs] 

5 1996 Probabilistic Vofcanlc Hazards Analysis: One SUbject Matter Experts' 
Perspective 

3. An Out-at-Touch Look at a PVHA Model for Yucca Mountain, presented by 
Bruce Crowe. LANL [Vlewgraphs) 

6 Alternative Views on the Lik.ellhood of an Igneous Event In the Yucca 
Mounta·ln Region 

4. Testing Claims About Volcanic Disruption of a Potential Rep,:j}sHory al '{ucca 
Mountain, presented Neil Coleman, ACNW [Vlewgra,phs] 

9 NRC Staff Perspective on the Mod..ing of Magma/Repository Interactions 

5. NRC Review Capab~ities for Evaluation of Potential Magma-Hepository 
Interaction Processes. presented by Brittain Hill CNWRA [ViewgraphsJ 



MEETING HANDOUTS (CONT'D)
 

AGENDA 
ITEM NO. 

DOCUMENTS 

11 Alternative Views on the Modeling of Magma/Repository Interactions at 
Yucca Mountain 

6. Evaluation of the Igneous Extrusive Scenario. presented by Matthew Kozak. 
Monitor Scientific [Vfewgra.phs] 

15 NRC Staff Perspective on Challenges to Modeling Doses Owe to Disruptive 
Igneous Events 

7. NRC Staff PerspectiVe on Modeling Doses Due to Disruptivl31 Igneous Events. 
presented by Keith Compton. NMSS [Viewgraphs] 

8. First-Order Conceptual Model for Flllvial Remobilizatlon of n~phra .Along 
Fortymile Wash, Yucca Mountain, Nevada, presented by DOl'lald Hooper, 
CNWRA {Viewgraphs] 

16 ACNW Invited Speakers on Biosphere Does Modeling Issuef. 

9. Brief Overv'lew of SNL Explosive Aerosolization Experiments presented by 
Fred Harper, SNL [Vlewgraphs] 

10. Perspectives on Resuspension Modeling Issues. presented by 
Lynn Anspaugh, UnNersity of Utah, also SNL [Vlewgraphs] 

11. Inhalation Dose Modeling, presented by Keith Eckerman. ORNL 
[Viewgraphs] 

Miscellaneous 

12, Paper prepared by Jane C. S. Long, University of Nevada, Rt.no, Nt~vada, 
and Rodney C. Ewing, University of Michigan, Ann Arbor, Michigan, for the 
Annual Review Earth Planet. Sci. 2004. 32:363-401. entitled "Yucca Moun
tain: Earth-Science Issues at a Geologic Repository for High-Level Nuclear 
Waste [Handout] 

23 Future ACNW Activities/Report of the Planning and Procedures 
Subcommittee 

13. Reconciliation of ACNW Comments and Recommendations r~landoutJ 

.. 2· 
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MEETING NOTEBOOK CONTENTS 

DOCUMENT~ 

1,	 Agenda,153'" ACNW Meeting. September 22-23. 2004, datod 
September 2, 2004 

2.	 Stalus Report 

1	 3. Letter dated October 18,1989, from Dade W. Moeller, Chairman. ACNW, to 
The Honorable Kenneth M. Carr. Chairman, NRC, SUbject: Hecommenda
tions Dealing With Investigation of Potential Volcanism at tho Yucca Moun
tain High-Level Waste Repository Site 

4.	 Letter dated August 24,1994, from Martin Steindler, Chairman, ACNW, 1:0 
The Honorable Ival1 Selin, Chairman, NRC. Subject: Comments on High· 
Level Radioactive Waste Research Programs on Volcanism, Natural 
Analogs, and Tectonics 

5.	 Letter dated Augusl7, 1997, from G, John Garrick, Chairman, ACNW, 10 The 
Honorable Shirley Ann Jackson, Chairman, NRC, Subject: Q:.>mments on the 
NRC Program to Predict Risk From Igneous Activity at the Proposed High
Level Waste Repository at Yucca Mountain, Nevada 

6.	 Letter dated September 10, 1997. fmm L, Joseph CalJin, Exe,cutive Director 
for Operations, NRC, to Dr. B.•John Garrick, Chairman, ACNW, SUbject 
Comments on the NRC Program to Predict Risk From Igneous Activity at the 
Proposed High-Level Waste Repository at Yucca Mountain.I\Jevada 

7.	 Letter dated August 1, 2002, from George M, Hornberger. Chairman. ACNW, 
to The Honorable Richard A Meserve, Chairman, NRC, Sut~ect 19lneous 
Activity Issues at the Proposed Yucca Mountain Repository 

2.1 NRC KTI Annual Report (see accompanying CO) 

ACNW Consultant W'IHam Hinze Historic Perspectives 

8.	 Overview of the Status of the Igneous Activity Key Technica~" WHliam .1. 
Hinze, Summary. March 15.2002 

9.	 The Igneous Activity Key Technical Issue - June 2002, William J. Hinze 
Summary.•June 4, 2002 

10. Memorandum dated June 29, 2001 ,lrom William J. Hinze, to Advisory 
Committee on Nuclear Waste. NRC, SUbject: Trip Report on DOE/NRC 
Technical Exchange on Igneous Activity Key Technical Issue 
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MEETING NOTEBOOK CONTENTS (CONT'D) 

DOCUMENTS 

3 Earlier Igneous Activity Technical Ellchanges 

11. Memorandum dated June 29, 2001, from William J. Hinze, to Advisory 
Committee on Nuclear Waste, NRC, SUbject: Trip Report orl DOEINRC 
Technical Exchange on Igneous Activity Key Technical IssLit! 

12. Memorandum dated September 19, 2001, from William J. Hinze, to Advisory 
Committee on Nuclear Waste, NRC, Subject: Trip Report Ofll DOE/NRC 
Technical Exchang;e on Igneous Aclivity Key Technicallssu~~ [Internal 
ACNW Use Only] 

4 1351h ACNW Meeting Status Report. 

13. Status Report, 1351~ ACNW Meeting, June 18-20, 2002, Pottlntial Cons€! 
quences of Igneous Disruptive Events at Yucca Mountain, N~~vada 

4.1 NWTRB Consultants Reports from September 2001 

14	 Follow-up Meeting with Board Consultants on Igneous Consoquences 
Models 

15. Summary Report to NWTRB, The Consequences of Igneou!i Intrusion at 
Yucca Mountain, Some Rock Mechanics Aspects of Dike-Repository 
Interaction, by Derek Elsworth, November 12, 2001 

16. Memorandum dated November 21, 2001, from William G. Mfllson, Senior 
Scientist, Smithsonian Institution, and consultant to the Board on 
Volcanological Issues, to Leon Reiter, Seismologist, NWTRB, Subject 
Responses to Questions Resulting from the November 8, 2001 • Meeting at 
NWTRB Headquarters Regarding Igneous Intrusion Consequences 

17. Review of Show Wave Models and Igneous Activity, by Meg~an M. 
Morrissey, Dept. of Geology and Geological Engineering, Cdorado School of 
Mines 

4.2.1 ACNW June 2002 Meeting 

18. Letter dated August 1, 2002, from Goorge M. Hornberger, Chairman, ACNW, 
to The Honorable Richard A. Meserve, Chairman, NRC, Subject: Igneous 
Activity Issues at the Proposed Yucca Mountain Repository 

19. Letter dated September 24, 2002, from William D. Travers, Executive 
Director for Operations. to George M, Hornberger, Chairman,. ACNW, 
Subject Igneous Activity Issues at Yucca Mountain 

-4
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MEETING NOTEBOOK CONTENTS (CONT'O) 

TAB
 
NUMBER DOCUMENTS.
 

5 ACNW Consultant Bruce Marsh 2002 Views 

20. Magma at Yucca Mountain: An Overview of Magmatic ProCflsses Potentially 
Critical to the High Level Waste Repository, by Bruce D. Marsh, Dept. Earth 
& Planetary Sciences, Johns Hopkins University, July 29, 2M2 

6.1 InterIm Peer Review Report (see accompanying CD) 

7 138th ACNW MeetIng Status Report 

21. Status Report with Attachments,	 1381h ACNW Meeting, Novttmber 19-21 , 
2002, Igneous ActiVity Update, Including an Analysis of the EDO Response 
to the ACNW Letter Report on Igneous Activity Issues at YUiCca Mountain 

8 Summer 2003 Developments 

22. Note with Attachments dated July 25, 2003, from Mike Lee, .ACNW, to 
ACNW Members and Staff, Subject: Recent Developments Related to the 
Resolutions of the Igneous ActiVity Key Technical Issue [I"tornal ACNW Use 
Only] 

July 2003 Technical Exchange Slides [PowerPoint presentations can be 
found In the accompenying CE] 

23. Agenda, DOE-NRC Technical Exchange, Response to Igneous Conse· 
quences Peer Review Report Recommendations and Igneous Activity 
Probability, July 1, 2003 

24. Summary Highlights of the U.S, Department of Energy/U.S. Nuclear 
Regulatory Commission Technical Exchange on Igneous Cqnsequences 
Peer Review Report Recommendations and Igneous Activit) Probability, by 
Janet R Schlueter, Chief, High-Level Waste Branch, Divisiqn of Waste 
Management ,NMSIS, NRC, and Joseph D. Ziegler, Acting Oirector, Offic;e of 
License Applicatiol1 and Strategy, O'fice of Repository Development DOE 

9 147th ACNW Meeting Status Report. 

25, Status Report. 14/1
' ACNW Meet:ng, November 18-20, 200~:.:, Igneous 

Activity 

-5· 
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TAB 
NUMBE8. DOCUMENI$ 

9.2 26. Letter dated November 5,2003. froll"l Joseph D, Ziegler, Director, Office of 
License Application and Strategy, DOE. to Document Controll Desk, NRC, 
regarding "Igneous Activity Agreement 1.02, Additional Information Needed 
9AIN-1): U,S. Department of Energy (DOE) Position on Volamic Hazard at 
Yucca Mountain, Nevada, and Plans for Confirmatory Studies 

10 ACNW Biosphere Wortking Group 

27. Letter dated May 3,2004, from B. John Garrick, Chairman,,Il\CNW, 10 The 
Honorable Nils J, Dlaz, Chairman, NRC, Subject: Working Group Session on 
Biosphere Dose Calculations 



APPENIDIX D: FUTURE AGENDA
 

The Committee approved the following topics for discussion during its 1; 54th meeting, scheclu led 
for October 19-21, 2004: 

•	 Working Group Review of the International COLincil on Radiation Prote(J;tion (ICRPj June 
2004 Recommendations (2 days) 

Update on the Status of the Ucense Termination Rule (LTR) 

NRC Yucca Mountain Integrated Issue Resolution Status Report (IIRSR') Upclah~ 

ACNW 2005 Action Plan
 

Preparation of ACNW Reports
 

-I



PROPOSED WORt GROUP AGENDA 
(as of AUgUh! 24. 2004) 

WORKING GROUP ON THE EVALUATION OF iGNEOUS ACTIVITY AND ITS CONSEQUENCES AT GEOLOGIC REPOSITORY AT 
YUCCA MOUNTAIN (OPEN) 

Sun Coast-Hotel and Casino
 
September 22-23, 2004
 

Las Vegas. Nevada
 

Time (est) Item	 Lead Remarks 

15min Openlfl9 R*marks	 Michael T. Ryan Overall focus of Wot1cing Group Meeting is 
(ACNW Chairman)	 to better understand what knowledge base 

is avaDable for decISion-making Areas of 
specific ACNW interest inclUde: 
• Realism ofcalculations 
-Arsas- that mayl'B1ft:Jlrs.at1ditional work 

30min NRC Perspecuveon Is$ues J'frapp (NJ'lC)IBHiIl Summary of NRC treafmBnt of igneous
 
fCNWRA) «crMtY fOrfJl:lr1JOS8 of IndependGnt review
 

otoOlE LA ArMs of specific ACNW
 
i~~:  

-Key llBSiii,ijJ6rms, dais. models, 
simplifications 
• Role of uncertainty 

,------------- 
~ 

SESSION 1 GEOLOGIC CONSIDERATIONS IN THE
. 

ESTIMATION OF PROBABILITY OF Areas of specific ACNW interest include 
IGNEOUS AC'tIVItY AT YUCCA MOUNTAIN	 understanding: 

a Types ana kinds of geologic Information 
n~ed forgeneratingprobabilityestimates. 
a --WIJa/ SRJ'#te lNJ09ItaiRtieB? 
• What types of approaches yield 
~dableestimates? 
.~i&~~F&lJlistic ._~  of igrle<lI'" 
probabilities based on geologic record. 

August 24. 2004	 DRAFT 



Time (est) 

60min 

30min 

45min 

60min 

tbd 

August 24. 2004 

Item 

NRC Overvtew of Igneous Activity In the 
Yucca Mountain Region 

1W6 DOE Probabilistic Volcanic Hazards 
Analysis (PVHA) 

~V:.::~L$tditr0tiit6hm 

Panel Reaction and Discussion 

StakehOlder inif pubiicCommenfS 

Lead 

JTrapp (NAC)IBHitl 
(CNWRA) 

Bruce Crowe (LANL) 

CUfatnan; AbTamSOrl,and 
Marsh paper 

Bift Hinze (purdue) 
Bruce Marsh (JHU) 
BflIMelson(Smithsonian) 
8OO·SUdAitZiLLNL) 
Gene Smith (UNLV) 

open 

Remarks 

• NRC staff interpretation of geologic 
record in the YMR 
• How has staff abstracted/modeled record 
for purpose ofprobabiHty estimation. 
·St8#fs approach to the estimation of 
probability. 
• Treatment of uncertainties. 

Perspectives offered by member(s) of the 
original elicitation team. Areas of specific 
ACNW .int9rest inclU!ie-.1lnderstanding· 
• Why conduct an elicitation? 
• What were the resuits? 
• How robust is the estimate? 
• What geologic information was importam 
to the decision-fflBkiRg? 

-twmhs'diften:tlliabout theaftematiVe 
~?  

··What~aspectsof the 
~tkm~ the calculations? 
• Kay (J$Su/TfPtiQnsI1imitations. 
• Hew ~,afe~aHemative  

approaches/eslimBles? 

Rev/sit session 1 themes (above) 

DRAFT� 



---------- - -- ------------

-- -

Time (.� Item L 

SESSION 2 CHARACTERIZATION OF MAGMAIREPOSITORY INTERACTIONS 

._---------,-----,--------------------- ----_._----
GOmin� NAC~'fPet.utive on the MocJelina Of 
M~ lotenl<:tians 

60min 

60min� AIten1atIve~onthe  IIQdeUqg"qI 
~itOrYInteraettOnsat-YUccBDOiintalil- -.. -..--- ... .

gOmin� Panel Reaction and Discussion 

AuguS124,2004 

JTrapp (NRC}IBHiIl 
(CNWRA) 

TOO 

Matt Kozak (Monitor 
ScientifIC) at al 
(representing EPRI) 

Bftiee·MarsA~-

Bill Hinze (Purdue)� 
~ Marsh (JHU)� 
BlII Melson (Smithsonian)� 
Bob Budni~  (LLNL)� 

Remarks 

Areas of specific ACNW interest include 
unc:lerstanding: 
• What is likely to happen to a underground 
repository at YM based on geologic record? 
• What are the prevailing conceptual 
models? 
• How realistic ara the models (also, what 
level of realism is achievable)? 
• How pervasive are the uncertainties? 
• How!flllny wBste packages are likely to be 
effected by disflJptive igneous 8Vf;Jnts? 

• Provide overview of NRC capability. 
• tligbJigbt recent improvements in that� 
capability. Also, explain how capability� 
sWfiCientfY bOunds ti1a;J1y sCimario.� 
---r.Mil6Rt efmf68ft8iHfie8.� 
• (};sCuss how capabWity is adequate to� 
nmewDOELA.� 

• $Ummt!trize rtICOffJffl8fJdtions. 
_• Q!1!!!i]e~for r~ations. 
• ~ views on Wf1aT level of� 
improvE!ffl6nt in modeling might be� 
achievable.� 

• What is different about the alternative� 
approach?� 
• What information/aspects of the� 
calculation influence the calculations?� 
wKwyassumptiofkP1flmlHfIons.� 
• How robust are the altemative� 
approacheslestimates ?� 

Revisit session2 themes (above) 
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Time (est) Itsm Lead 
-~---------~~-------

tbd StakehOlder and Public Comments Open 
._---------~--------'-.~,'------ --

SESSION 3 BIOSPHERE DOSES DUE TO DISRUPTIVE IGNEOUS EVENTS 

15min 1~Aem8rks  Mike Ryan (ACNW) 

60min NRC sta1f Penapectlve on ChaHenges to 
McHleffng ,DOMS due to Oi~ruptivi igneous 
EftI* 

Keith Compton (NAC) 
Don Hooper (CNWAA) 

Remarks 

---------------------' 
This session is a continuation of the earlier 
ACNW was on biosphere dose 
assessments. The focus of this sesston Is 
to examine key parameters that effect the 
magnitude of calculated doses due to 
disruptive igneous events. For a potential 
igneous event, previous analyses show that 
tf'Je irthtfJatioo pathway dominates, the key 
plndmewrs being the mass loadIng and 
exposure duration. Mass loading. in 
partiCular, is a sensitive and uncertain 
ptllameter. Otlwr mOOflling are/JS needing 
special attention are the size distribution of 
t1te8ffbome particles and the processes 
itM .' 'mtle Fillm*1IzBtiiIJItiDtttlevtJteamc 
ash. Two affla6 pnwiouBly f6COtTlm8nded 

forpriQl1tyattenti<m ~re; (a) documentation 
of the basis tor the -assumed partiCle size 
aoncentnltions of the airDome particles and 
(bJ.~ basiS for bounding the redi8tribuhon 
ofash. 

As stated. 

Summary of staff approach to the 
treatment of the dose modeling scenario 
in NF:1C's TPA cDliJputer code. 
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TImet, 

30min 

30min 

30min 

45min 

August24,2004 

Item 
-,--

Invited Speaker No.1 

Invited ScJ4M_No. 2 

Invited ~.Ho.  3 

Panel Reaction and DIscussion 

L.. 

Fred Harper (Sandia 
National Labs) 

lynn Anspaugh (University 
of Utah) 

Keith Eckerman (ORNl) 

Mike Ryan 
~Harper,  

"t:lfW1'A1~  

KeifhEc!<erman 

Remarks 

• £Xpert's perspective on the types, 
particle sizes, and solubilities (chemical 
forms) of particles that might result from 
an igneous event (or related research on 
aerosol generaffon from explosive events. 
• Expert's views on fraction of materia!s 
from a waste paokage are aerosolized in 
cJisflJptive igfJ80US events (explosions). 
• Expert's views regarding reat/stic 
~LJf!!ptiQf?§,  Qn ~etion of HLW mass that 
~omes  airborne, inclUding particle size 
m"f}6 disttiQutions. 

• ExpeTt's pet'SfJeCtive on the ty~,  

~rtic;lff!  ~l~.ancJ  SQlub;lities (chemical 
ftJ!fflfl1 Of]:)4lflC1iJ$lhat migfif resiJlt from 
ifft~V8 ~'8WJn't-(brmlated 

rssstnrifron astOS01 genemfion from 
s,,"osh'~,  

",·tNBcuss 'WtIatfraetron Qf f'f'#St6Fials from 
a _~fe  PMMJlfJ m(gftt.bI;1 aerosolized in 
~_~'~(t1~i.  

·~niine  What assumption should be 
made for fraction of mass that goes 
airborne and i" what particle size range. 

• Forkey radionucIid8s (241Am, 239Pu 
and otl1sl:s ). 9Xpe1t's plJl5pQQlive on how 
dose might vary asa function ofparticle 
5!~Lso.f!-tbility.class,byrEldionuclide, etc. 

Revisit session3 themes (above) 
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Time (est)� Item Lead Remarks 

30min� Epilogue Remarks: Application of the Risk David Johnson (A8S 
Triplet to the Evaluation of Igneous Activity In Consulting) 
the Yucca1aOunttl'n·Regk)n 

tbd� Stakeholder and Public Comments 

Closing Comments/AdJourn� Michael T. Ryan� 
(ACNW Chairman)� 
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STATUS REPORT 
153111 ACNW MEETING� 

(as of August 1g, 20(4)� 

WORKING GROUP ON THE EVALUATION OF IGNEOUS ACl'IVITY AND ITS� 
CONSEQUENCeS AT GEOLOGIC REPOSITORY AT YUCOA MOUNTAIN� 

September 22-23, 2004� 
Sun Coast Hotelll;nd Casino� 

Las Vegas, Nevada� 

PURPOSE: To better understand the efforts of the U,S. Department of Energy (DOE) and U.S. 
Nuclear Regulatory Commission (NRC) to reach closure on approaches to the modeling of a 
disruptive igneous event at the Yucca Mountain, Nevada, site. 

LEAD MEMBERS/STAFF: George HornbergerlMlke LHe 

BACKGROUND: Three technical sesSIons. consisting of about 15 presentationfi', are planned for 
this Working Group meeting. See attached agenda (lin the RiEAD ME FI.ST folder'). Earlier, two 
CDs (entitled "Background Reading Mstel1allt) , oontaining key reference documents (reports, 
papers, presentations, etc.) relevant to each of the three sessions, was dl$tributeQl to the Members, 
their consultants, and invited panelists. All of the reierenee documents aontalned in those CDs is 
publicly available. Working Group part'lcipants are nat expected to review and booome familiar with 
all 50 or so documents contained therein. Rather, participants are expected to use JUdgment in 
determining which references mlghtbelfelevarit to their respective areas of intersist. To help make 
that determination, an annotated guide{attaohed) WaB prepared to describe the rlllievance of these 
key references to the technical sessioMs. 

Many of the references cited in this Status Report have been previously providerj to the Members. 
Consolidating these references and any new Information in one location (the enclosed CD) is 
intended to expedite Member (and consultant) aooess to this material for tha purposes of the 
forthcoming Working Group. 

In reviewing the Working Group agenda, It will be noted that the U.S. Department of Energy (DOE) 
and its technical assistance contractor (Bechtel-SAle) are not scheduled to make presentations. 
DOE declined the opportunity to submit prepared telks" citing the need to complete priority work 
on the much anticipated Yucca Mountain Ucense Application. However, thiS Department is 
expected to make key Project staff 8vaUable to contribute to the discussions and answer questions. 

Finally, we are reminded that the NRC staff have relied heaVily on thlll use of the risk insights 
derived from multiple performance assessment analyses to focus their prlt-Iloenslng issue 
resolution discussions with DOE. The staff's most recent views on the risk slgnltl!~nce oj igneous 

'Bold type designates the name of a document folder or ~3peciflc reference document C'Dntainad In Itm 
enclosed compact disk (CD). For more informatIon on the doouments contaIned in the encloselj CD, B Tao/E' of 
Contents has been prepared and can be tound at the end of thla Status Report. 

INTERNAL ACNW USE ONLY 
1 



activity-related issues2 can be found in Sections 4.1.10, 4.3.11, and 4.3.13 of 2004 Risk. Insights 
Baseline Report, a copy of which has been prOvided in the enclosed CD in a PDF format 

DISCUSSION: The ACNW has been tracking developments related to the modeling of a dIsruptive 
igneous event for several years. Earll&r CommIttee views on the pertinent issuesi can be found in 
five past Letter Reports (contained in the TAB1 folder). For the purposes of the required 
performance assessment analyses, the s·talfs have treated probability and consequences 
independently. See TAB2.1. (The Committee is on record not agreeing with this dichotomy, 
alternatively preferring that the staff address the issue by applying the "risk triplet. ") Former ACNW 
Member Dr. William Hinze (Purdue University) prepared a comprehensive summary and analysis 
of the key issues after observing earlier NRC/DOE meetings and discussions. His two consultant 
reports can be found in the TA82.2 folder. 

In the early 20005, resolution of key technical issues (KTls) received great4:lr programmatic 
emphasis owing to the NRC management deoision to reach closure with DOE (Itt the staff level) 
on the types and kinds of information needed to ensure a complete and high-quality License 
Application. See ACNW consultant reports found in TAB3. 

Also about this time. in response to the pending publioation of the NRC-sponsored pap.~r in 
Geophysical Research Letters (Woods et aI., 2002), on the modeling of magma··reposltory 
interactions, the igneous actiVity KTI received Increased independent scrutiny. For example, the 
NuclearWasteTe.chnical Review Board (NWTR8) conducted an informatiQn-gathtring session with 
invited consultants3 In September 2001 to examine the magma-repositOry modeling hypothesis 
advanced by Woods et al. 4 In June 2002, the AGNW invited the NWTRB's cons1.lltants to present 
thei r views on the merits of the hypothesis. see TA84.1 folder. Following that· meeting, ACNW 
consultant Dr, Bruce Marsh (Johns Hopkins Univer8ilty) was also asked 'to proffer his views (see 
report cited in TABS). Afterconsidering. all of the Information, the Committee issued its most recent 
Letter Report on the issue, dated August 1, 2002. The staH's subsequent response was conveyed 
by NRC's Executive Director for Operations in a September 2002 letter. Both documents can be 
found in the TAB4.2 folder 

To determine what type of technical actions would be necessary to address the KTI concerns and 
agreements. DOE directed its technicalassistance contractor in early 2002 to fOnl) an independent 
peer review panel to review the adequacy of the Department's technical programs (both underway 
and planned). The Igneous Activity Consequences Peer Review or ICPR Panel was subsequently 

._-- ---------
:::'The KTI issues of concern are 1.02 {Igneous event probability), 2.17 (volcanic ash red~lltribution), '2.18 

(magma/repository interaction), 2.19 (magmaJwaete package interactions), and 2.20 (magmalwiliste form 
interactions). 

'\ Drs. Derek ElsworthlPennsylvania Stele University" Moghen Morrissey/Colorado School of Mines, a.rilj 
William Melson/Smithsonian Instltutlol1. 

4The Board's opinion on this issue was published In its 2001·2002 Annual Report to Congress 8nd th6~ 
Secretary of Energy (dated April 2002). see http://www.nwtrb.gov!reports/2001report.pdf 
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formed5 and issued interim findings in an August 2002 report found in TAB6.1. In November ;2002, 
the ACNW conducted asecond information-gathering meeting to reView progres..'f in the respective 
programs. The discussions included rf3lliewlng the status of proposed future aeromagnetic surveys 
of the Crater Flats area, to the west of Yucca Mountain, as well as discussion of the ICPR Panel's 
interim findings. See TAB7 folder, 

During the Summer of 2003, the ACNW staff continued to monitor staff activities bearing on the 
issues, and prepared a status report in July 2003. Among other things, reported developments 
were the release of the ICPR's Final Report (TASS.I) and an NRC/DOE Technical Exchange on 
the Department's response to that Panel's recommendations. See TAI6.3. The NWTRB also 
commented on those recommendations. See documents in the TABS folder. 

In November 2003, while conducting Its 147111 meeting in las Vegas, the ACNW receivod a series 
of updates from DOE and Bechtel-SAIC representatives on the Department's progress in the 
resolution of DOEINRC KTI agreements in thIs ar$8, including the Departmenl's positions with 
respect to the ICPR Panel's final report. See tAB9.1. (The Department's written response to the 
ICPR's recommendations was later provided in a letter dated January 23, 2004- TAB9.2.) 

ACNW AUGUST 1,2002, LETrER REPORT (see TAB4.2 folder): At a March 2(), 2002, meeting 
with the Committee, the Commission expressed its Interest in haVing the AGNW review the 
NWTRB's 2001 review comments on the theories advanced by Woods et at as well as the 
adequacy of KTI agreements reached between NRC and DOE staffs. In June ~~OO2. the ACNW 
conducted a Working Group meeting 10 learn more about the issues. As a resu~t of that Working 
Group meeting, the Committee prepared a Letter Report for the Commission dated August 1.2002 
(found in TAB4.2), providing the following recommendations:6 

•� The range of estimated probabliHies, _10'9 to -10.7 per year, of an Igneous intrusion into the 
repository used by DOE In Its performance assessment is reasonable. New information 
from recently compl,eted U.S. GeoIogloal Survey (USGS) aeromagnetic liurveys (O'l.eary 
et aI., 2002) needs to be evaluated more fully to determine possible changes in the 
appropriate probability range, but the Committee currently sees no I'eason to expect 
changes that would fundamen:tally alter the current conclusion$ of DOE's performance 
assessment results. 

•� The analysis of magma-drift interaction presented by the NRC conSUltants is too idealized 
to be of direct use in interp;retlng poSsible Impacts on a hypothetical rellJository at Yucca 
Mountain. The main value of the NRC-sponsored stUdy appears to be thF.1 elevation of the 

----_.---
~ipanel Members Included: R.J. Budnlz (from Engineering Risk Analysis, CaUtornia I, c!Jrrenlly with DOE 

since September 2002; F. J. Spera (Unlvetalty~ of California 81 Santa Barbara) E. Detoijrnay (UnIversity of 
Minnesota): L.G. Gastln (U.S. Geological SUNlY); J.A.A. PeBl'8On (Schlumberger Cambridge Rallearoh, United 
Kingdom); and A.M. RubIn (Prlnoeton Unlv&rslty). 

fI There are a number 01 ImportantissU9S associated with disruptive igneous activity al (lr nesl Yucca 
Mountain that were not co~ld&r&d In the ACNW's August 2002 Letter Report. In partioular. the i\CNW had nol: 
reviewed the dose calculations and the assumt>tlons made therein and thus did not comment on whether this aspect 
of the DOE performance assessment resul1s were reasonable, 
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importance of this modelmg activity in technioal meetings between NRC Ilnd DOE so that 
appropriate agreements for issue resolution, at the staff level, could be made. 

The agreements to resolve the ,Igneous Activity KTI provide a reasonabh~ technical basis 
for proceeding with the evaluation of a potential Yucca Mountain License Application, 

CURRENT KTiISSUE STATUS: 

Probability Sublssue: DOE is relying on the "Probabilistic Volcanic Hazards Ana,lysis" (or PVHA 
- Geomatrix Consultants and TRW, Inc., 1996) as a foundation document for its analysis of 
igneous activity.7 The frequency estimates generated by the PVHA expert panel relied on exposed 
(igneous) rock exposures and magnetic anomalies known from an earlier' low-resolution 
aeromagnetic survey in the region. and were estimated to be on the order of -10'9 tr.) ··10" per year, 
suggesting that the likelihood of Igneous activity takIng place in the region were Eixtremely small. 
However, because the PVHA was based on the ellotted judgment of experts wt~ch, in turn, was 
linked to the availability of eXisting geolOgic informaUon, the NRC staff have beel', concerned that 
new geologic information [i.e., new magnetic anomaly data - vis-a-vis Blakely et a1. (2000), 
O'Leary at al. (2002) and/or Hill and Sklmatakos (2002)] could have an influem::e on the PVHA 
experts' original JUdgments. Consequently, as part of the KTI resolution process, DOE agreed to 
have a process in plaoe to examine the effects of new data on this and other formal expert 
elicitations it has relied on. Previously, the NRC staff has suggested the following with respect to 
the original PVHA estimates, shouldillew magnetic anomaly data beoome available: (1;: the 
estimates could remain unchanged; (2) the estimates could increase by a factor of two or 50: or 
(3) the estimates could increase by almost an order of magnitUde 

DOE agreed to conduct a new Crater Flats aeromagnetic survey, and the agreed-to geophysical 
survey was completed in June 2004. TA8 two staff'llI have scheduled an Appenlllix 7 meeting for 
September 21, 2004 (in Las Vegas), It which time the Department int$nds to make the basic 
aeromagnetic survey data publicly aI/alliable. The n~ phase of the analyses ~II be felr DOE to 
review the data and determine which anomal'les It willi drill in an effort to Identify and date buried 
volcanic basalt. If buried basalts are located In the targeted anomalies, and dar-ed, DOE would 
need to determine what effect. if any, this "new" geotogic information would havl~ on the original 
PVHA elicitation. Although the Department has not announced a decision on whether it intends 
to reconvene the expert elicitatlon,or the declslon~making process it will use '10 make such a 
determination, the ACNW staff has learned that OOE has already begjJn to irt~ormally contact 
potential volcanism subject matter expetts to determine their availability to participate in a possible 
PVHA update. Previously, DOE report$d that the sarUest an elicitation could be rl9peated and the 
results factored into a performance assessment would be about 2006.8 

7We should be reminded thai the outoome (prodUct) 0' the PVHA expert elic1tatlon process was a 
distribution of probability values from which DOlE subsequently sampled for the purposes of its p~rformanc:t'J 
assessment calculations. See Bechtel·SAle Co. (2003). 

BThe Department has taken the position that they have already satisfied the Informalion lequesls made' as 
part of the igneous acttvtty probability agreement processes. and this new aeromagnetio work is rllore ·cc·nfirmatory" 
in nature. See TAB9.3. 
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Consequences Sub/ssue: As noted above, the NWTAB previously expressed conGerns about 
the conflicting DOE-NRC consequence models, and stated their view that the NRC models may 
~conservative" in comparison with those of DOE. The concern arose as a result of the Woods at 
al. hypothesis9 which suggested that the expanding gas generated from a wiater-rich magma, 
entering an open drift, might cause very large overpressures and possibly danlage a significant 
number of was1e package canisters. The Board's opinion was based in large measure on a 
November 2001 briefing from three Independent consultants retained by the NWTRB tel evaluate 
the respective DOE and NRC modeling programs. 

In early 2002, DOE directed Bechtel·SAle to form the ICPR Panel to independently review the 
adequacy of its technical programs, intended to address concerns related 10 estimating the 
consequences of such activity. (The ICRP Panel also reviewed the Woods et aiL hypothesis.) An 
interim (partial) report of the ICPA Panel's findings was published in August 2002; ~heir final 
(complete) report was published in February 2003. See TAB6.2. In general, the ICPR Panel found 
that DOE's performance assessment igneous 80tlvlty conceptual model was adequate and 
reasonable. Also, the ICPR Panel expressed the view that major advaAces in the understanding 
of localized magma-drift interactions at the site would llill be available within the next three years 
(the time frame during which DOE is expected to submit its License Application) and therefore did 
not recommend alteration of current DOE models and computer codes. However, the ICPR Panel 
did made 29 specific recommendations, in the form of additional technical analyses, that it thought 
DOE should conduct In order to reduce uncertainties in the Department's volcanism modelS and 
attendant performance assessment computer codes. (As previously noted, the ICPR Panel 
subsequently briefed the NWTRB in May 2003. This briefing also Included an independent 
assessment by the NWTRB's consultants.) 

In briefing the ACNW on the Department's response to the ICPR Panel's recommendations, DOE 
representatives noted that Project staff had studied the recommendatl'ons and, in light of those 
recommendations, decided the main emphlllSie of its igneous activity modeling programs would be 
to address the NRCIDOE agreements necessary forthe December 2004License Application, DOE 
representatives also noted that: 

•� Recent improvements to its Igneous activity cClOsequence models and computer codes, 
available since the completion of the (CPR Panel's work were considered generally 
sufficient by DOE to addres6 some of the panel comments and recommendations. 
Considering the improvements made thus far, and based on the Department's 
determination of the risk signlfloance of a potentIal disruptive igneous event at the site, 
DOE's believes that its (improved) igneou6 activity consequence module is sufficient for 
inclusion in a 2004 License Applicatlon,10 

-_._--"---' 
9 The staff understands that the earlier Woods Ell al. study has been updated. See updated leterences in 

TAB10. 

DDOE also obselVed that the dog-leg Igneous In!rualve scenario proposed In the Woods at III hypOtrl 9Sls 
is not plausible and the Department does nOllntend to account for It in Its License Application. 
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The need for improvements to igneous activity consequence models and computer codes 
In some areas can be obvia1ed by using conservative modeling aS$umptl()n~~ and/or 
bounding parameter distributions. 

Ongoing or planned enhancements as well as focused confirmatory prograrns ca.n be 
expected to achieve any remaining improvements sought to the consequl:nce models and 
computer codes. 

IDOE.staff al~o noted that the Department plan~ updates to ~he technical bases fm the 1996 PVHA, 
IconsJstem WIth the ICPR Panel recommendations and earlier agreements with the NRC stefl, but 
these updates are not likely to be completed until after submittal of the 2004 DOE License[Application. 

Dose Modeling Suo/ssue: 
During its November 2003 Meeting, the ACNW learned that none of the ICPR Panel Members were 
qualified to critically review the DOE dosimetry models used to predict radioact.ive exposures to 
receptor groups from potentiallgneou8 events. 

Consequently, during its 2004 Working Group meeting on Yucca Mountain biosphere dose 
Icalculations, the Committee attempted to learn more about the assumptions underpinning the dose 
assessments. Information presented to the meeting indicated that the igneous activity disruptive 
event scenario Is a postulated event that contrtbutes to dose during the time period of regUlatory 
compliance. This being the case, the panel of Invited ACNW experts recommended empha.sizing 
the ongoing efforts to reduce the uncertainties in the values of the key mOdel input parameters for 
analyzing this scenario. Of particular Importance are f·actors such as the density, particle size 
distribution, and solubility (within the lungs) of the ash that would be produced and subsequently 
resuspended and inhaled. Also important is the partitioning of radionuclides am~;lng particles of a 
specific size range. The expert panel was encouraged that natural analogs are being vigorously 
studied and evaluated. While the Impacts of the initial release are important, the values of the 
parameters related to chronic exposure scenarios need careful evaluation. These include the 
mechanisms of deposition of the airborne ash, Its potential for resuspenslon onol9 deposited and 
the rate of aging of the deposited ash, especially the determination of a realistic e6timate of its half
time for availability for resuspension. See TAB12. 

This Working Group session is expected to explore the assumptions underpinning the igneous 
event dose assessments in more detaU. 

WORKING GROUP PRESENTAnONS: The overall focus of Working Group rnoeting is to better 
understand what knowledge base is available for decision-making in the area ollgneous activity 
performance assessment modeling. Areas of specific ACNW interest include: 

Understanding the realism of the eXisting approaches and calculations; lmd� 
Identifying areas in those approaches and calculations that may require additional work.� 

Three sessions are planned to 10cus on the treatment .of probability, consequence, and dose in 
igneous actiVity performance assessment analyses. 
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Session 1. Probability: Areas of specific ACNW interest here include understandintr 

•� The types and kinds of geologic information needed for generating protiabillly estimates; 
•� The uncertainties in that information; 
•� Identifying which analytical approaches yield defendable estimates; an,1 
•� Based on geologic record, Identifying ~at would be a realistic range ot igneous 

probabilities (for the time period of regulatory interest). 

To address these issues, four presentations have been scheduled. The first presentation will be 
the NRC staff and will feature a discussion of the geologic features of the YUCCEl Mountain region 
considered to be important in the estimation of Igneous event probabilities. Dr. Bruce Crowe (Los 
Alamos National Laboratory),former principal Investigator of Igneous activity in DOE's Yucca 
Mountain programs and a subject matter expert in 1I1e 1996 PVHA, will shareJ'ills perspective on 
the types of geologic information that was important to the decision-making at the time the expert 
elicitation was conducted.' 1 Alternative perspectives on the interpretation of the local geologic 
record and how it affects probability e.tlmates will be made in two additional presentations. First, 
Dr. Gene Smith (UniversIty of Nevada/Las Vegas) will present his views regarding the probability 
issue based on earlier work sponsored by the State of Nevada (e.g., SmIth et aI., 2002). In the last 
presentation, Mr. Nell Coleman and Drs. Lee Abramson and Bruce Marsh wlU present a recent 
paper submitted to Geophysical Research L9ftersthat relies on statistical methods to evaluate the 
probability issue. 

Session 1 will be followed by a round-table discussion, 

Session 2. Consequences: This Slession of the Working Group meeting wiill focus on the 
characterization of magma/repository Interactions. Areas of specifIc ACNW Interest include 
understanding: 

•� What is likely to happen to a underground repository at Yucca Mount.lin basad cln the 
geologic record? 

•� What are the prevailing conceptual models? 
•� How realistic are the models (8Iso, what level of realism is achievable)? 
•� How pervasive are the uncertainties? and 
•� How many waste packages are likely to be effected by a disruptive Igneous event? 

(DOE's most recent position on the issue of magma-repository interactions can be foul1d In the 
documents contained In TAB9.4 and lAeI.5.) 

The first presentation In the session will be by an NRC representative that provides an overview 
of the staff's consequence modeling capability (e.g., Mohanty at aL, 2002). The ACNW staff 
understands that there are some recent Improvements to oertain key parameter distributions in 

"Or. Growe wIll not be expected to elaborate on how DOE subsequently treated the elicitation results in the 
TSPA analyses. Dr. Abe van Lulk and Mr. EriO Smlstld, all repre8entlng DOE. should Iile able to discuss the 
Department's post-processing of the elicitation f81ultaln DOE's TSPA as well a8 other discussion items addressed 
dUring the Worldng Group meeting. Dr. Robert Budnltz, representing Lawrence Uvermore National Laboratory, will 
selVe as an inVited panelist. 
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changes to the code per se, Just parameter distributions. Consequently, the staff have been asked 
to highlight recent improvements in that capability, and explain how they believe their modeling 
capability is sufficient to bound any like,ly consequence scenario advanced inlthe DOE License 
Application, 

The second presenta.tion in this session will be by a. representative 01 the ICPR Paner It is 
expected that the yet·to-be-named ICPR representative will summari:~e that Panel's 
recommendations (including outlining a basis for those recommendations); elaborate 0/1 the Panel's 
views concerning what level of improvement in consequence modeling might be achievable over 
the next several years; and provide an opinion on how many waste packages might likely 10 be 
affected by an intrusive igneous event 

In 2003. the Electric Power Research Institute (EPRI) rocently pUblished its long-awaited analysis 
of the probability and consequences of intrusive Igneous events in the Yucca Mountain Region. 
See EPRI (2003). Dr. Matt Kozak, from Monitor Scientific, will represent EPRJ lind will roll-out its 
independent analysls.12 Lastly Dr. Marsh (an ACNW consultant), will present his views on the 
issues. 

Session 2 will also be followed by a round-table discussion. A key output from the consequence 
modeling analysis is an estimate of the number of damaged waste packages cor1tributing to dose. 
The Members may wish to ask the presenters their views on how many waste, packages might 
'ikely be affected by an intrusive igneous event. 

Session 3. Dose: The third and final session is intended to be a follow-up to the C0l11mittee's 
February 2004 Working Group on Biosphere Dose Assessments. Five presentations are currently 
scheduled. The first two are by Drs. Keith Compton and Don Hopper, rapresent~ng the NRC staff 
and the Center for Nuclear Waste Regulatory Analyses (or the Center), respectively., These 
presentations will focus on the staff's approach to the modeling of doses due to a disruptive 
igneous event, and how this approach will be used by the staff to review DOE's License 
Application. Dr. Hooper will discuss how the r9Sults from the Center's relcent tephra ash 
remobHlzation study (Hooper, 2004) hive been factored into NRC's TPA computer code. 

At the ACNW's February 2004 meeting, the ACNW panel of invited expertEi offereel! sE~veral 
recommendations tor the respective staffs to consider fn the modeling of doses due to dlsruptive 
igneous events (see page 6 of this Status Report - Dose Modeling Subls8ue, and TAB4.2 
reference). To explore the issues in more detail, three subject matter experts have been invited 
to make presentations to the ACNW. The Invited subject matter experts, and thfl proposed areas 
of discussion are as follows: 

------_._
120rs. Morrissey and Mike Sllleridan (University 01 Bulfalol. may also be In attendance 6t tne }\,CNW 

meeting. representing EPAI 

INTERNAL ACNW JSE ONLY 
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Invited Expert Affiliation 

Dr. Fred Harper Sandia National Laboratory 

Dr Lynn Anspaugh University of UIaJ1 

Dr. Keith Eckerman Oa~ Ridge National Laboratory 

Session 3 will be followed by a round-table discussion. 

ISSUBS to be DllICussed 

• Expert's perspective on the tyPf1S, 
partickl sizes, and solubitities (c/1amical 
forms) of particles that might result 
from an igneous event (or related 
researet'1 on aerosol generation from 
explosive events 
• Expert's views tlnfraction Iif 
materials from a ~aste package are 
aerosolized in dlsrup'~ve igneous 
events (explosioOl:). 
• Expert'slJiews mgarding realistic 
assumptions on lraction of HLW mass 
that becomes alr1:>:.)me, including 
particle size range distributions. 

• Expert's perspective on IhEi types, 
particle sizes, and solubilities (chemical 
formsl of particles that might result 
from an extrusive Igneous event (or 
related research 01' aerosol generation 
from explosive ewnts). 
• Discuss what frection 01 materials 
from a waste pacll;a.ge might be 
aerosolized In dlstlJptlve igneous 
events (explosions). 
• Examine what a~lSumption should be 
made for fraction Ci'f mass thaI goes 
airborne and In ~at particle size 
range. 

For key radionucllcles; ~~lAm, ZltPI.I and 
others), expert's perspective on how 
dose might vary cu. a function of 
particle size, solubHIty class b:V 
radionuelide, etc. 

INTERNAL ACNW USE ONL Y 
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