CERTIFIED MINUTES
Issued:Dec.29,1990
MINUTES OF THE 25TH MEETING OF THE
ADVISORY COMMITTEE ON NUCLEAR WASTE
OCTOBER 24-25, 1990
BETHESDA, MARYLAND
The 25th meeting of the Advisory Committee on Nuclear Waste was
convened by Chairman Dade W. Moeller at 8:30 a.m. on Wednesday,
October 24, 1990, at 7920 Norfolk Avenue, Bethesda, Maryland.
For a list of attendees, see Appendix I. ACNW members,
[Note:
Drs. William J. Hinze, Dade W. Moeller, Paul W. Pomeroy, and Martin
J. Steindler were present. ACNW consultant, Mr. John Corbett, Drs.
Donald Orth and David Okrent (only on October 25th) were present.)
The Chairman said that the agenda of the meeting had been published
in the Federal Register. He stated that the meeting was being held
in conformance with the Federal Advisory Committee Act and the
Government in the Sunshine Act, Public Laws 92-463 and 94-409,
He also noted that a transcript of some of the
respectively.
public portions of the meeting was being made, and would be
available in the NRC Public Document Room at the Gelman Building,
2120 L Street, N.W., Washington, D.C.
Copies of the transcript taken at this meeting are also
[Note:
available from the Ann Riley & Associates, Ltd., 1612 K Street,
N.W., Washington, D.C. 20006.]
I.

CHAIRMAN'S REPORT (Open)

[Mr. Richard K. Major was the Designated Federal Officer for this
portion of the meeting.]
Dr. Moeller welcomed Mr. Georgio N. Gnugnoli who has recently
become a full time staff member in support of the Committee. He
also welcomed Mr. Steven E. Mays who has recently joined the
Committee staff in the position of Senior Fellow for both the
Advisory Committee on Reactor Safeguards (ACRS) and the Advisory
Committee on Nuclear Waste (ACNW).
Dr. Moeller announced that NUREG-1423, Volume 1, A Compilation of
Reports of the Advisory Committee on Nuclear Waste from July 1988
through June 1990, has been published.
Dr. Moeller noted that the NRC staff has held five public meetings
on the-recently issued Below Regulatory Concern (BRC) policy and
has received strong opposition to the low-level waste (LLW)
Mr. Abraham Eiss, Office of
disposal portion of the policy.
Nuclear Material Safety and Safeguards (NMSS), observed that, to
his knowledge, NRC has not received an application for exemption
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under the BRC policy, and further, NRC will not take any action
until a request is received.
Dr. Moeller mentioned that the 18th Water Reactor Safety
Information Meeting was being held this week in Rockville,
Maryland, and that it would be interesting to see the meeting
proceedings when issued.
Dr. Moeller informed the Committee that representatives from the
Division of High-Level Waste Management (HLWM) and the Office of
Governmental and Public Affairs (GPA) met with their counterparts
from the French Nuclear Protection and Safety Institute and the
Central Service for Nuclear Installation Safety on September 11,
1990.
The purpose of the meeting was to discuss problems
encountered in the United States with the Environmental Protection
He
Agency's (EPA) HLW standards and similar issues in France.
recommended that a knowledgeable source be invited to brief the
Committee on this subject during a future meeting.
Dr. Moeller reported that Dr. Paul Pomeroy attended a hearing of
the Senate Subcommittee on Nuclear Regulation held on October 2,
1990. Dr. Pomeroy provided a summary of the hearing (dated October
10, 1990) to the Committee.
Dr. Moeller pointed out that the Committee routinely receives
memoranda from the Executive Director for Operations (EDO)
indicating how the NRC staff has responded to ACNW suggestions,
recommendations and comments. In a recent memorandum from the EDO
regarding the decommissioning of the Pathfinder Generating Station,
there is some indication that the NRC staff may have missed several
points that the Committee had made. Dr. Moeller suggested that the
Committee may want to consider whether the EDO's response was
adequate.
Dr. Moeller informed the Committee that the U.S. Army Armament,
Munitions and Chemical Command (AMCCOM) is assembling a LLW
management and disposal program for Department of Defense waste
He
generators and other federal agencies on a contract basis.
suggested that the Committee might want to hear more on this
subject.
II.

DISCUSSION OF DEVELOPMENTS RELATED TO THE TECHNICAL ASSESSMENT
REVIEW (TAR)
OF THE GEOLOGIC AND GEOPHYSICAL EVIDENCE
PERTAINING TO STRUCTURAL GEOLOGY IN THE VICINITY OF THE
PROPOSED EXPLORATORY SHAFT (Open)

[Ms.

Charlotte Abrams was the Designated Federal Officer for this

portion of the meeting.]
The Committee heard a presentation on the Technical Assessment
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Review (TAR) conducted by the DOE on the geophysical anomaly
located near the proposed exploratory shaft facility (ESF) at Yucca
Mountain.
The discussion was led by Dr. Hinze and Mr. John
Corbett, ACNW Consultant.
Dr. Hinze noted that during the presentations to the Committee on
the results of the staff's review of the DOE Site Characterization
Plan (SCP) for Yucca Mountain, Dr. Keith McConnell discussed some
of the evidence that suggested the occurrence of a possible fault
in the vicinity of the proposed ESF. Some of this evidence was the
presence of a geophysical anomaly interpreted from resistivity
measurements that had been conducted almost 10 years ago.
Based on the staff's comments on the SCP, the DOE established the
Technical Assessment Review Committee to examine the geological and
geophysical evidence for the anomaly. The TAR report was issued
in January 1990. However, DOE did not request that the TAR report
be used to resolve the staff's objection and comments on the SCP
at that time. Nevertheless, the NRC conducted a focused internal
review of the TAR report and completed that review in July 1990,
after participating in a DOE sponsored field trip to the area of
the anomaly.
At this time no action has been requested from the Committee.
However, due to the Committee's interest in this matter Dr. Hinze
requested a review of the TAR report by Mr. Corbett. Therefore,
the purpose of this portion of the Committee meeting was for Mr.
Corbett to convey some of his thoughts on the TAR.
Dr. Hinze also noted the presence in the audience of NRC reviewers
of the TAR. These persons included Dr. Keith McConnell and Dr.
Buck Ibrahim.
Also, Mr. Richard Lee, Chairman of the TAR
committee, and Mr. David Fenster, a member of the TAR committee,
were present.
Dr. Hinze noted that the ESF has three objectives:
1.
2.
3.

to provide access to the proposed repository for
characterization tests;
to provide access to the repository underground workings;
and
to provide access to a vertical sample of the rock
overlying the repository horizon for characterization.

He stressed that the ESF may provide the only chance to view and
test rock formations that overlay the repository; therefore, the
representativeness of the ESF is important.
Dr. Steindler asked if it can be assumed that exposures in a shaft
would be representative of the "broad geological features overlying
the repository?" Dr. Hinze explained that the staff is going to

J
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be looking at the question of representativeness and the Committee
may wish to follow that effort. He also noted that in some cases,
what may be needed is not to look at what is most representative,
but to examine the anomalous condition. The important point is to
be certain that it is the anomalous condition that is being
He further noted that geophysical testing will not
examined.
provide all the information needed and that tests of the
hydrological and geochemical properties of the rocks beneath the
surface are necessary.
Mr. Corbett gave a brief overview of the technology of geophysical
exploration, especially as it pertains to electrical methods
applicable to the region surrounding Yucca Mountain. He reviewed
resistivity,
as
such
methods
geoelectrical
of
types
electromagnetic, and dipole-dipole and their uses, advantages, and
limitations. He noted that the Slingram, resistivity/IP, and the
very-low frequency (VLF) techniques were discussed in the TAR. He
commented that the work by Ross cited in the TAR was IP data, but
no particular attention was paid to that data, possibly due to the
variation in the readings.
Dr. Hinze asked how the lack of expression in the induced
Mr. Corbett's
polarization (IP) data should be interpreted.
interpretation was that there were little formation of clay
minerals and/or zeolites. Based on his experience, he stated that
the IP would generally show zones of alteration and clays.
Mr. Corbett stated that the Time Domain Electromagnetic (TEM)
method would be of use in addressing some of the problems of site
characterization. This method is relatively new and was developed
He also stated that
after the early work at the site was done.
there are other newer technologies that could have site
characterization applications.
He noted that the TAR addresses some of the problems with
interpretation of two dimensional data versus three-dimensional
data and difficulties caused by uneven, particularly steep,
These problems are different for the various
topography.
cause
can
topography
uneven
but
methods,
geophysical
interpretational problems that can result in projections of
anomalies to the surface in the wrong locations. He suggested that
the best way to gather data to avoid some of these problems is to
do a gridded survey, rather than a single line.
The important parameters
geophysical survey are:
1.
2.
3.

to

be

considered

in

designing

What is the geological problem to be resolved?
What is the depth, size?
What method will best apply?

a
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Dr. Hinze asked Mr. Corbett to comment on his analysis of the TAR's
evaluation of the negative resistivity anomaly observed by Smith
and Ross. Mr.'Corbett replied that there appears to be no obvious
lateral change to indicate a fault, but because of the way the data
were gathered, a lateral change may not have been observed. There
appears to be some sort of lateral variation, but it could be a
He would not
function of variation in overburden thickness.
recommend that DOE disregard earlier surveys, but did suggest that
an extensive grid of geophysical testing be conducted for the area
of the ESF. This would take approximately one month.
Dr. Hinze suggested that the Committee may not wish to do anymore
on the TAR question at this time, but that the Committee continue
to follow the DOE'S plans for the ESF and possibly revisit the TAR
report at a later date. He added that no one geophysical technique
or group of techniques will define a disqualifying feature at the
site. There is also a need for an integration of these techniques
with other types of tests.
It was noted that the staff's focused comments on the TAR have not
been transmitted to the DOE. The Committee asked the NRC staff to
describe the status of their review. Dr. McConnell stated that the
staff is awaiting the DOE request to resolve comment 127 of the
SCA before formal transmittal of their comments to the DOE. That
could come when DOE submits their responses to the SCA or at the
end of DOE's ESF alternatives study.
Mr. Lee and Mr. Fenster, DOE contractors, stated that DOE has not
yet decided how they will deal with the suggestions made by the TAR
committee. Mr. Fenster stated that DOE is awaiting the completion
of the ESF alternatives study before requesting further action.
This is because the ESF location may be changed as a result of the
ESF study.
III. OVERVIEW OF NRC'S WASTE MANAGEMENT RESEARCH PROGRAM (Open)
Mr. Howard J. Larson and Ms. Charlotte Abrams were the
[Note:
Designated Federal Officers for this portion of the meeting.]
Mr. Melvin Silberberg, Office of Research (RES), summarized
activities in the NRC Waste Management Research Program that had
occurred over the 16 months since the last review by the Committee.
He presented an overview of the high-level waste research program,
noting that it had to be reassessed after the Department of Energy
lengthened its Yucca Mountain development schedule last November.
A final revision, reflecting NMSS's review, is to be issued by the
end of 1990. The new DOE schedule provided NRC with an opportunity
to conduct a more detailed review of the associated research
program. It is believed that the deficiencies in the program were
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recognized and have been filled.
The RES staff has given a high priority to the development of a
high-level performance assessment methodology, working closely with
personnel at the Sandia National Laboratories. Technology transfer
between the Center for Nuclear Waste Regulatory Analyses (CNWRA)
and the NRC staff was reported to be on schedule and progressing
The performance assessment program is regarded as an
well.
important tool for "iterative prioritization," the process by which
RES recently
the program will be updated and re-focussed.
completed an agreement with the Swedish Nuclear Power Inspectorate
(SKI)
as an initial step in international cooperation in
performance assessment.
Mr. Silberberg discussed the five-year program, noting that the
recent budget submission, if approved, would increase the highlevel waste program resources. Dr. Steindler asked about the size
of the Sandia National Laboratories performance assessment staff
and the capability of the CNWRA to assume that activity. It was
noted that Sandia had the equivalent of approximately four FTE's
and that between CNWRA and RES there was an equivalent number of
FTE's.

Some
Dr. Steindler also queried about coordination with DOE.
NMSS,
Robert
Browning,
problems were observed in the past, but Mr.
noted that improvements were in process and "real good, healthy,
technical dialogue" should continue.
Dr. Steindler asked about CNRWA's quality assurance program. In
response, it was stated that the first level of quality is peer
The roles of the Nuclear Safety
review at the staff level.
Research Review Committee (NSRRC) and the ACNW were also noted as
representing additional levels of quality review, in addition to
Program
the one conducted by the internal CNWRA committee.
development at CNWRA was described, covering the gamut from
preliminary scoping through the detailed plan and eventual project
authorization. Dr. Orth asked whether the NRC staff was following
NQA-1 as it applied to CNWRA and was told that the same people at
NRC were auditing both DOE and the NRC and its contractors.
Dr. Hinze asked whether sabbatical transfers between-the NRC and
The staff responded that, while such
CNWRA were occurring.
have taken place due to the inability
none
movement was intended,
of either organization to identify a suitable project or person.
Short period transfers on the order of several weeks are intended
and will occur, but longer periods are not presently scheduled.
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Mr. Silberberg then shifted his overview to the Low-Level Waste
The status of NUREG-1380, the integrated LLW
Research Program.
program plan, was discussed. Reissuance of NUREG-1380 is scheduled
for March 1991.
Low-level waste performance assessment methodology was discussed.
The staff noted that a full-scale presentation on that subject was
It was
to be made to the Committee later during this meeting.
noted that while the FY '91 funding has increased, the NRC staffing
level has remained essentially the same.
In response to a question from Dr. Pomeroy, it was noted that both
an in-house, as well as a Sandia capability for low-level waste
performance assessment, will be maintained.
Outside activities in which the research staff is participating
include annual meetings with the states, the DOE LLW program, the
host state technical coordinating committee meetings, the State
Radiation Control Directors meeting, and cooperative programs with
the Electric Power Research Institute. Consideration is also being
given to publishing a monthly or bi-monthly research publication.
Dr. George Birchard, Office of Research, Waste Management Branch,
He noted
discussed the high-level waste research plan.
difficulties in putting that plan together due to the changes in
the DOE program and explained that the plan was completely revised
after the DOE changes in order to provide the best support to the
licensing staff of the NRC. In addition, RES is becoming involved
in a new project directed toward a southern basin and range
transect to gather geologic data.
The bases for the HLW plan are the performance objectives and
siting and design criteria that are stated in 10 CFR Part 60.
There is also a user need letter from the HLWM that has been
considered in the development of the research plan.
Dr. Birchard provided some history of the research work, noting
that prior to the NWPA amendments, research was directed toward
basalt, salt, and tuff. The program was revised when activities
became directed solely toward tuff.
RES is developing, with assistance from the CNWRA, work in the
containment area, such as studies directed toward canister
performance or rulemaking activities on substantially complete
containment (SCC). With respect to SCC, it is hoped that some of
the research studies will resolve the question of what SCC means
technically and provide a basis to establish some statistical or
probabilistic way of defining it.
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The research program for HLW is divided into three parts based on
the three phases of the DOE program: surface investigations, ESF
construction, and in-situ testing.
The NRC research program is
further divided into seven areas which include studies to address
controlled release, containment, engineered system performance,
hydrology, geochemistry, geology, and performance assessment. The
range of activities in these areas varies, in some, work has not
begun due to lack of funds. Much of the on-going work is being
transferred to the CNWRA.
Dr. Hinze asked for information about the Valdes Caldera study.
According to Dr. Birchard, this study has shown that there may be
mobilization of fluorine and chlorine under hydrothermal conditions
in tuff. This could present a problem for the corrosion of the
container and could increase the dissolution rate of the spent fuel
if the container is breached.
Dr. Birchard agreed to send the
Committee statements of work for the individual RES projects in
HLW.

Ms. Linda Kovach, project manager for the Valdes Caldera project,
reported that related work is currently being done by Messrs.
Harlen Stockman and Jim Krumhansl at Sandia National Laboratories.
She agreed to send the Committee copies of quarterly reports of
that work.
Dr. Birchard explained that RES has continued to utilize the
expertise of researchers at the University of Arizona in the area
of hydrology, because the CNWRA had no plans to develop similar
capabilities. Work by the Arizona group relates to dispersion and
groundwater travel time and unsaturated zone testing is being
conducted at Apache Leap, Arizona. There is also work directed
toward infiltration and percolation.
Dr. Hinze noted with pleasure that work was also being directed
toward consideration of climate change. Dr. Birchard stated that
RES is involved, in a small degree with a National Science
Foundation project in which the National Oceanic and Atmospheric
Administration is also participating. He believes the problem to
be difficult and suggested that it may be best addressed by
examining the range of climates for the past 10,000 years.
Mr. Birchard noted that research completion dates are budget
dependent. At this stage many of the milestones and deadlines are
He discussed some of the
only viewed as a basis for planning.
activities directed toward geochemistry at the CNWRA. They have
initiated research on adsorption, carbon-14 pathways, and the
Much of this work will
thermodynamics of specific zeolites.
support model assessment.

V
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Work in the area of geology is just beginning. There are plans for
research activities directed toward volcanism and faulting. The
NRC is also planning some limited involvement in the Southern Basin
and Range Drilling Transect project. As that project becomes more
advanced there may be increased involvement. Dr. Hinze asked about
any research work directed toward Quaternary age determinations.
Dr. Birchard stated that the problem had been discussed, but no
research is planned for now.
Dr. Steindler expressed his concern with using researchers with
lengthy experience in the area of thermodynamics that may have a
conflict of interest versus the use of researchers with less
He asked if it was
experience to satisfy the legal problems.
possible to use researchers from "semi-neutral" organizations such
as the National Institute of Standards and Technology (NIST). Dr.
Birchard stated that DOE will be conducting most of that work, but
he expressed confidence in the expertise of Drs. Murphy and Pabalon
at the CNWRA.
Dr. Pomeroy asked about plans for research in the area of
Dr. Birchard stated that they have considered
seismotectonics.
conducting a probabilistic assessment of seismic events. None is
on-going.
Mr. Silberberg stated that RES is currently developing an "inhouse research program" where a member of his staff, Ms. Kovach,
would be working directly with researchers at Johns Hopkins
University on the topic of volcanism.
In the area of performance assessment, the RES staff have in the
past been assisted by Sandia National Laboratories. Work in that
They also are involved in the
area is continuing at the CNWRA.
HLWM staff's performance assessment efforts, validation of models,
and Intraval. Work to support Intraval is in the form of providing
data bases and people to conduct comparisons of data and models.
Their work on human intrusion has been addressed through studies
directed toward performance assessments and the possible effects
Reports of work by their
of human intrusion at a repository.
address human intrusion
Laboratories,
contractor, Sandia National
scenarios.
Dr. Pomeroy requested a copy of the report of the Alligator Rivers
studies. The staff agreed to provide the Committee with a copy of
this report and the CNWRA report on natural analogs.
Mr. Edward O'Donnell, RES, discussed the low-level waste research
program plan outlined in NUREG-1380 noting that it was quite
ambitious, and will require at least three times the resources
allocated. He pointed out, however, that the LLW research budget

II
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has been doubled in the latest budget submission. Appendix A to
the NUREG contains the user need letter and Appendix B provides
the details of the program.
There are 29 agreement states, many of which will be host states
for LLW disposal sites.
Some host states, however, are nonagreement states.
It was pointed out that the NRC will be the
licensing agency for many of the new disposal sites, many of which
will involve an engineered enhancement to shallow land burial.
Shallow land burial, however, has been evaluated as a safe
technology. The LLW research program recognizes that most sites
will be located above the water table and will be in the
unsaturated zone. The perceived problem is how to keep water from
coming through the cover into the disposal unit (particularly
troublesome when compounded by a humid area with a high water
table).
As an overview, Mr. O'Donnell noted that research is
underway on waste classification and form and other materials
concerns, such as failure mechanisms, site characterization and
monitoring and engineered barrier performance -- all of which feed
into the performance assessment.
Considerable effort is going into concrete with most of the work
being performed by the NIST. The type and amount of aggregate mix
is important.
An experimental field site, consisting of various cells and covers,
is located at Beltsville, Maryland. Cover research is required
since past experience indicates all existing covers leak and
improvements in cover designs seemed plausible. Several test cells
at the Beltsville site indicate that improved cover designs, have
promise.
The Committee was invited to visit the site if
interested.
Source term work is being done by Brookhaven National Laboratory.
This resulted in the BLT model (Breach, Leach, Transport).
Dr. Hinze asked about interactions with the states in applied LLW
research programs and was informed that most of the work is being
accomplished by the NRC. NRC held a LLW forum in April 1990 that
was attended by approximately 70 state representatives.
In
addition, NRC interacts with DOE's Idaho National Engineering
Laboratory (INEL) and with the Electric Power Research Institute
(EPRI).
The response to Dr. Orth's question regarding NRC interactions with
DOE sites on LLW problems and solutions was that while there are
few interactions there were occasional field trips by RES and NHSS
personnel to their counterparts at government facilities.
Dr. Steindler asked about the responsiveness of the program to the
needs of the states. Mr. Silberberg noted that the program plan
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was published in the Federal Register and the public was invited
to comment. However, few comments were received. The quarterly
participation with the host state technical coordinating committee
Dr. Steindler also asked about RES
is another source of input.
interactions with NMSS's Dr. Tokar on waste form. He was briefed
about the current informal working relationship.
As a generic response to Dr. SteindlerIs questions on the five year
plan and its general bases and objectives, Mr. J. Phillip, RES,
discussed his efforts on the formulation of the research needs in
the concrete area and what research was needed for concrete to have
a service life of over 500 years. A considerable program in this
area was laid out, one which identified the knowns as well as those
selected areas where additional research was needed.
A report discussing 500 year physical containment by a concrete
structure was noted. The Committee requested a copy.
Also discussed was the INEL report NUREG/CR-5542, "Models for
Estimation of Service Life of Concrete Barriers for Low-Level
This report noted that a permeable
Radioactive Waste Disposal."
type of concrete may be better as a barrier than a denser one with
higher compressive strength. (The latter might crack and lose its
retentive capabilities while the former may possess a capability
to bind up some of the radionuclides.)
Mr. O'Donnell discussed some of the FY 1990 and 1991 projects such
as concrete performance, the use of super plasticizers, and
infiltration technology -- the experimental field work and covers
He noted that load deformation, erosion
(at Beltsville).
protection and intruder barrier performance are low priority
programs and that they are projected for research further in the
future.
Dr. Steindler questioned the timing of some of the projects visIt was reiterated that since
a-vis the LLWPAA requirements.
shallow land burial has been evaluated as satisfactory,
improvements to that technology would also be satisfactory. It was
admitted that it would have been desirable if uncertainties could
have been reduced by research being performed on an earlier
timescale.
Insofar as the quality assurance program for LLW research, it was
noted that, since the same branch is involved with HLW research,
the approach and mechanisms are essentially the same.
Peer review of articles and journals was discussed.
not peer reviewed --

NUREGs are

just circulated informally.

Dr. Moeller raised questions about groundwater monitoring in the
saturated zone. Dr. Hinze presented his perceptions on fracture

'-1
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flow in clays, noting that work is needed in that area. (The NRC
has no direct work underway in this latter area).
In response
performance
program was
thrown open

to Dr. Pomeroy's question regarding validation of
assessment methodology, the Canadian AECL Chalk River
discussed.
It was noted that the Canadians "have
the Royal Canadian red carpet" to NRC'S researchers.

The field program at Las Crusces, New Mexico investigating largescale hydrogeology in porous media was also cited as part of the
validation process.
The development of an in-house LLW performance assessment
capability was discussed in response to Dr. Pomeroy's query. It
was believed that with time the staff would have a total in-house
capability.
They could evaluate a site at this time but would
require assistance from Sandia and Pacific Northwest Laboratories.
In conclusion, the staff indicated they would be pleased to brief
the Committee in the future on any particular subject of interest.
Drs. Pomeroy and Hinze reiterated their opinion that increased
interaction with the states would be useful as the states might
not even realize some of the problems they might encounter with
extremely late in the licensing process.
IV.

DISCUSSION OF THE TECHNICAL COMPLEXITIES AND PROBLEMS
ASSOCIATED WITH LICENSING A LOW-LEVEL WASTE DISPOSAL FACILITY
(Open)

[This briefing was cancelled because the speaker, Dr. Terry Lash,
could not be present.]
V.

BRIEFING ON THE RECENT "STATUS REPORT: POTENTIAL FOR LONG TERM
ISOLATION BY THE WIPP DISPOSAL SYSTEM" BY SANDIA NATIONAL
LABORATORIES (SANDIA-0616 JUNE. 1990 (Open)

[Note: Mr. Howard J. Larson was the Designated Federal Officer for
this portion of the meeting.]
Dr. Pomeroy noted that there were four special areas of interest
EPA standard stringency, use of expert judgment,
to the ACNW:
performance assessment technology and the evaluation of the impact
of human intrusion upon the Waste Isolation Pilot Plant (WIPP)
facility. Dr. D. A. (Rip) Anderson described the mission of WIPP
as an R&D facility for the demonstration of safe disposal of
defense activity generated wastes. After discussing why a bedded
salt area was selected [National Academy of Sciences (NAS)
recommendation], there was a short interaction with Dr. Moeller on
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seabed siting and the impact of such a location on deterring human
intrusion.

Dr. Wendell Weart, Sandia National Laboratories, presented a brief
history of the WIPP facility, and noted that he had been with the
project since site selection in 1975. He also discussed some of
the then-criteria for site selection.
Dr. Anderson described the WIPP physical facility. He indicated
that the experimental area has been in operation for approximately
five years. The wastes intended for WIPP are contaminated mainly
with transuranics, contain radionuclides with atomic numbers
These wastes
greater than 92 and exceeding 10 nanocuries/gram.
will be -97% contact handled with a dose rate less than 2 mSv/.r
1M
There will be about 40,000 containers which will occupy -1.6xO
(design capacity is -1.8x105 M3).
Dr. Anderson stated that demonstrations handling cold waste and the
He
facility's remote handling capability had been completed.
described the contact and remote handling operations.
The performance assessment (PA) methodology history and practices
were described. Dr. Anderson noted that a "snapshot of compliance"
with the EPA standard is performed annually. That document will
be presented to the National Academy of Sciences (NAS) in early
December and will be openly discussed in mid-December.
The purpose of the PA methodology is to develop the system
description for the waste, the facilities and the site, convert
that information into scenarios and develop scenario probabilities,
complete the sensitivity and uncertainty analysis, do the
consequence modeling and then compare the calculational results
with the standard. As the development of the PA model progressed,
it was realized that a large number of scenarios were being
developed. The problems associated with managing this complex set
of calculations was discussed as was Sandia's efforts to minimize
the introduction of human error. Continuous benchmarking is used
when doing the final performance calculations.
Insofar as uncertainty analyses, Sandia divided the activities into
scenario uncertainty, conceptual model uncertainty, computer code
uncertainty and parameters and their variability. After study and
analysis most of the uncertainties could be sufficiently identified
but it has only been in the past 6-12 months that it was realized
that the uncertainties in the models could be larger than the
errors in any of the other areas. In the latest Sandia report,
conceptual model components have been listed that need to be
considered but need not be included in the calculation.
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In response to a question from
Dr. Hinze, as an explanatory
example, Dr. Anderson discussed the impact that new permeability
values had on the sensitivity analyses, apparently resolving a
problem with brine inflow but leading to the realization that there
could be a problem with gas pressure (gas presumably could not
escape if very low permeabilities were utilized in the analyses).
Noting that performance assessment is an iterative process, Dr.
Anderson stated that the WIPP PA is now in its seventh iteration
since the first one was done in 1987.
Even the results of the
first PA indicated that human intrusion seemed to be the dominant
scenario.
Dr.
Anderson proceeded to track through what was
learned and modified as Sandia performed each succeeding scenario.
Something new was learned from each PA, such as the impacts of
brine inflow vis-a-vis gas generation, the need for additional
research, the impact of the non-radioactive inventory, and the
significance of the brine pocket beneath the repository.
Dr. Hinze requested a further explanation as to the relationship
of the brine pocket and human intrusion. Dr. Anderson explained
that the brine pockets have the pressure capability to be artesian
for a period of time. He also noted that in later calculations the
impact of the artesian flow decreasing and the holes closing due
to creep were inserted. At this point in their analyses, Sandia
decided that perhaps probabilistic-type calculations would help the
compliance calculations. However, it did not help at all if there
was wide uncertainty in the data sets or in the models. It became
The
obvious that conceptual model uncertainty is important.
results from this latest model indicates that, with the current
design, human intrusion becomes even more dominant. This suggests
that an engineering task force should be formed to look at possible
WIPP design modifications and that the exploratory drilling data
should be re-examined in detail to ascertain whether values have
been under- or over-estimated.
In reviewing how long concrete plugs last, it was believed that
even if they were dependable for 500 years, that is a "small chunk"
of the 10,000 year period specified in the EPA standard.
Dr. Hinze asked several questions related to borehole drilling in
the Delaware Basin area. Dr. Anderson indicated that he would have
the specific report sent to the Committee. He discussed scenario
development and noted that for the scenarios, probabilistic
analysis is a great aid.
In response to Dr. Moeller's question regarding the significance
of borehole diameter, it was noted that plugging is more important
although hole diameter certainly is important. Further discussion
ensued on cutting into the waste, the volume of waste brought to
the surface, and the fact that the EPA standard for limiting dose
to individuals is for the undisturbed state.
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Dr. Moeller discussed the impact of doubling the present values in
Table I of the EPA standard. Dr. Anderson's initial reaction was
that it would help "a lot".
Later in the presentation, Dr.
Anderson modified this statement by stating it would "give you a
little more leeway." Dr. Anderson pointed out that, more important
than changing the design of the WIPP facility was a change in the
design of the waste form.
The impact of the timing of the
intrusion was discussed.
It was pointed out that although WIPP
waste was largely composed of transuranics, 75% of the curies were
In closing his formal
from Pu-238 with an 87-year half life.
presentation, Dr. Anderson noted that this latest (seventh) PA
pass, in addition to updating the PA compliance, is also to provide
a "snapshot of safety.".
Dr. Anderson voiced the opinion that separating out the human
intrusion scenario from the natural processes would be a major
improvement, thus permitting the EPA standard to separate good
geologic formations from bad ones.
Dr. Moeller pointed out that for some time this has been suggested
by the Committee and had been discussed with Mr. Floyd Galpin, EPA,
who questioned how human intrusion would then be factored back into
the overall PA. Dr. Steindler noted that it would have to be EPA
who would provide a procedure for doing this and how it relates to
exposure at large. The establishment of such a procedure and how
(or whether) it could be justified in legal hearings was discussed.
Dr. Hinze asked what the WIPP analyses showed to be the most
significant factor (or factors) pertaining to the safe performance
of a repository. Indicating it to be a combination of factors, Dr.
Anderson also noted that the number of anticipated drill holes in
the region and the size of the WIPP "footprint" were among the many
critical factors. He also pointed out that if human intrusion must
be considered, "you might as well leave it on the surface because
you have discounted your geologic formation for all practical
purposes."
The significance of more than 100 years of institutional control
was discussed with the conclusory judgment being that several
hundred years makes little difference in the overall evaluation.
Dr. Pomeroy asked for an elaboration on the use of technical
judgment. Dr. Anderson explained the WIPP approach, which is to
get the best data available, and then to do some sensitivity
analyses from which it is determined what is important and what is
not. For the items judged as unimportant, he suggested you file
the data away noting its contribution as less than some percentage.
For the important data, he recommended that you use internal or
expert panels to help develop the completeness of the conceptual
model.
Dr. Pomeroy noted that the data classed initially as
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relatively unimportant should be available for insertion into the
model, should, over time, it be indicated that the initial judgment
was perhaps improper.
Dr. Moeller asked if Dr. Anderson would project his experiences to
Yucca Mountain and identify what research would be needed there.
Dr. Anderson stated that he believed the generic efforts at WIPP
would be useful as would continued action on the INTRAVAL projects.
Insofar as to other specific technical needs, he stated that he was
not sufficiently conversant to suggest anything.
This concluded Dr. Anderson's presentation and question and answer
session.
Mr. Edward Regnier, DOE, noted that DOE's position on the EPA
standard was that DOE is still "somewhat critical of the
probabilistic nature."

Dr. James Channell, New Mexico Environmental Evaluation Group,
after complimenting Sandia's performance assessment efforts, noted
that WIPP is sited in a mineral rich area; probably has a
pressurized brine reservoir underneath it; currently has no waste
treatment (special packaging) capabilities and has made only
minimal use of any kind of engineering barrier. However, he noted,
that WIPP could meet the EPA standard with waste treatment and some
repository modifications.
He also agreed with the NAS report that
the use of outside expert opinion throughout the process "would be
useful in a lot of the selection of the distribution of the
parameter values that are inevitable in the models."

Mr. Steven Frishman, State of Nevada, noted that the State of
Nevada maintains that the site should have been disqualified
already based not on PA but on DOE's 10 CFR 960. Nevada believes
that the Yucca Mountain site does not comply with 10 CFR 960 in a
number of areas, including natural resources. Furthermore, since
the state has not analyzed the site relative to 40 CFR 191 they
will not make a comment as to its compliance with that standard.
Mr. D. Micklewicz, Roy F. Weston, commented that he had worked on
civilian repository projects and had been asked the probability
that markers would lose their effectiveness. One of the legs on
his event tree was the probability that civilization would fail to
exist.
He stated that he was absurdly asked to calculate that
probability.
He compared that question to the ones currently
asked, noting that the standard drives one to predict the future.
He stated that it is wrong for a human intrusion scenario to become
one which bypasses all geological barriers, as such a decision
should have been made when the site was chosen rather than be the
result of a PA performed years later for a particular site.
The first day's meeting was recessed at 6:04 p.m.
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BRIEFING BY CHAIRMAN OF NRC'S NUCLEAR SAFETY RESEARCH REVIEW
COMMITTEE RELATIVE TO FINDINGS ON NRC' S RADIOACTIVE WASTE

EARCHPRO

M (Open)

(Note: Ms. Charlotte Abrams was the Designated Federal Officer
for this portion of the meeting.]
The Committee was briefed by Mr. David Morrison, Chairman of the
Nuclear Safety Research Review Committee (NSRRC), on the activities
of the waste management Subcommittee. He began with a history of
the NSRRC.
The NSRRC was formed in response to a report of the
National Research Council entitled, "Revitalizing Nuclear Safety

Research." The study by the National Research Council had been
requested by former Commission Chairman Palladino, who asked that
the future role of the NRC's program of regulatory research be
examined.
The Council's report stated that the NRC should "impanel an
independent advisory group reporting to the Director of Research
with expertise in the range of disciplines relevant to nuclear
safety research."
Based on that recommendation, the NRC
established the NSRRC in 1987 and the Committee held its first
meeting in February 1988.
The first chairman was Professor Neil Todreas at Massachusetts
Institute of Technology.
Mr. Morrison became chairman in June
1990. Membership has varied from nine to twelve. There have been
four full committee meetings, in addition to meetings of the
NSRRC's four subcommittees. Subcommittees include severe accidents
and accident management;
aging, containment, and seismic
performance of nuclear reactors and their components; human factors
and reliability; and waste management. Each subcommittee has met
twice and those meetings have focused on the content of the
research

programs

and

the

performance

of

the

programs

and

researchers. They have met with the principal investigators and
the users in NMR and NMSS.
Mr. Morrison discussed several key themes of the waste management
subcommittee reports. The first was the concern that the research
program may be too broadly defined. The subcommittee believes the
HLW program to be under-funded and stated that delays in the
repository program should not result in a decreased research
budget.
A research program "oriented toward the key issues and
potential show stoppers should be funded at least twice the present
level."
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The subcommittee will be reviewing the regulatory strategy document
for the HLW program, SECY-90-207. Because funding is limited, the
subcommittee has been trying to provide guidance to RES to be
selective in the projects to be conducted. The Full Committee and
the subcommittee believe that the critical items should be
addressed first.
The NSRRC is also interested in the long-range program plan and
priorities for high-level and low-level waste. They plan to meet
in November and follow-up with a report to NRC in early 1991.
Another area of concern to the Committee is the sharing of
They have
technical information between the DOE and NRC.
encouraged the sharing of information at the investigator level.
This concern has been reduced due to the increased number of
technical interactions between the DOE and NRC technical staffs.
The
Also of concern is the performance of the research program.
Committee believes work being conducted by experts in the
They were concerned that
university community to be essential.
this expertise would no longer be used after the establishment of
They recently visited the CNWRA and, as a result of
the CNWRA.
subcommittee believes that the CNWRA is gathering
the
that visit,
They are
good staff that are capable to perform the research.
still concerned that some areas will not be sufficiently covered
by the CNWRA and the subcommittee has recommended that RES use
qualified contractors in those areas.
The final area of chief concern to the Committee and subcommittee
is the research related to the suitability of the Yucca Mountain
site and whether the characterization programs for volcanism and
They believe the
regional tectonics at the site are adequate.
roles of the NRC and DOE are very important to this problem.
Mr. Morrison stated that dialogue between the Committee and the
staff is very good. He asked the ACNW members for questions.
Dr. Moeller asked about the sufficiency of funding and the
distribution of funds for low-level and high-level waste research.
The HLW research funding will be from the waste fund. The NSRRC
has examined the distribution of funds and is conducting a study
to establish priorities for research. They do want to see some tie
between the two programs for problems that may be common to both.
The NSRRC has not looked at research for uranium mill tailings and
there is no research activity at this time in that area.
The NSRRC has not addressed the problems of human intrusion and
carbon-14 migration. There is no current research in those areas.
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Dr. Steindler asked what the view of the Committee was on "the
question of distributed research between the Center and non-Center
sources?" He also asked if the Committee recommended that some of
the non-Center research sources be maintained. Mr. Morrison stated
that the NSRRC has concerns about where and how research is being
conducted.
Their concerns involve the transition from various
sources to the CNWRA., how the informational transfer occurred, and
if the same caliber of staff could be attracted to the CNWRA. They
also had concerns with the efforts needed to build a group of
trained experts.
They see a need to have both university researchers and a central
pool of experts. The University source is important because those
programs were already experienced in the problems associated with
waste. The NSRRC did not want to see those efforts interrupted
prematurely.
Dr. Steindler asked if the NSRRC was satisfied with the quality and
timeliness of the CNWRA's products and that those products would
lead to defensible licensee products. Mr. Morrison stated that it
appears that the CNWRA is moving in the right direction, based on
the short time that the NSRRC has viewed that research.
Mr. Morrison stated that the NSRRC has only one geoscientist on
their committee at this time.
They plan to add another in the
future to aid the committee in addressing those types of problems.
They also hope to have a better idea in time of what is required
for confirmatory research and performance assessments.
Dr. Okrent asked if the NSRRC members based their review of the
research program on an understanding of the regulatory issues or
the user needs. Mr. Morrison stated that the regulatory issues are
an important element and that the committee was doing that type of
analysis now. In the early stages of the KSRRC they based their
review on user needs and the capability of the researchers. They
are now focusing on whether the right research is being requested
and whether the program is properly balanced .
Dr. Okrent stated his opinion that a mix of knowledge of the
regulatory issues and results of performance assessments are
important for setting priorities for research.
Dr. Hinze asked about the balance between activities directed
toward research and those directed toward technical assistance at
the CNWRA. Mr. Morrison stated that the NSRRC had not examined
that aspect, but understood that the initial reason for
establishing the CNWRA was for technical assistance with research
becoming more important with time.
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The NSRRC has encouraged the staff to meet with various university
administrators to encourage interest and participation in research
Mr. Morrison stated that approximately one million
programs.
dollars were allocated for this area. Mr. Shao, RES, also added
that they intended to use data from universities in special areas
such as seismotectonics.
Mr. Browning added that the DOE has a program to use university
experts that is heavily funded. He also noted that because all of
the HLW research funds come out of the waste fund, care has to be
taken not to violate the intent of the NWPA.
The NSRRC has met with the Commission Chairman and another
Commissioner. They have also met with the users and, therefore,
But the NSRRC
they know what the priorities of each group are.
will measure what they believe to be the research priorities based
Mr. Morrison stated that, like the ACNW, the
on their own views.
NSRRC believes that they do not have a clear idea of what the DOE's
program is.

Mr. Browning asked that the two committees cooperate and
communicate to avoid duplication of efforts. Mr. Morrison stated
that the NSRRC would follow the ACNW letters to be aware of issues
that may be important to the research program. Dr. Moeller noted
that the presentation of the Office of Research to the ACNW the day
before appeared more focused and organized than it had in the past
and attributed that to the positive input of the NSRRC.
VII. BRIEFING BY THE HLWM STAFF ON THE "PHASE I DEMONSTRATION OF
THE NUCLEAR REGULATORY COMMISSION'S CAPABILITY TO CONDUCT A
PERFORMANCE ASSESSMENT FOR A HLW REPOSITORY" (Open)
(Note: Ms. Charlotte Abrams was the Designated
for this portion of the meeting.]

Federal Officer

The Committee heard a briefing by the HLWM staff on their Phase I
Demonstration of the Nuclear Regulatory Commission's Capability to
conduct a Performance Assessment for a HLW Repository. Members of
the HLWM staff making the presentation included Mr. Ronald Ballard,
Mr. Seth Coplan, Mr. Norman Eisenberg, and Mr. Richard Codell.
Mr. Timothy McCartin from the Office of Research was also a
presenter.
Dr. Pomeroy introduced the topic and emphasized that the report
represents the staff's preliminary implementation of a methodology
to estimate the performance of a repository. He pointed out that
the report contains several caveats in that it:
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uses simplifying assumptions;
is limited to the use of site specific data;
should not be used to assess compliance with the
regulations; and
should not be interpreted to be representative of the
expected performance of a HLW repository at Yucca
Mountain.

He stated that the report is an excellent piece of work by the
staff and it is important to performance assessment (PA)
evaluations. He quoted statements from the report that the authors
did not encounter any problems which indicated that the EPA
standards could not be implemented, but due to the incomplete
scenario analysis in the report, not all aspects of the standards
were tested.
Several questions that Dr. Pomeroy hoped would be answered in the
briefing included:
1.
2.
4.

What has the staff learned as a result of the Phase I
demonstration, particularly in the areas of residual
uncertainty and expert judgment?
What are the future plans in the area of PA? Will this
work be used to recommend specific research issues?
What were the results of the staff's meeting to discuss
their work with the DOE and State of Nevada?

Prior to the start of the staff's presentation, Mr. Browning noted
that this performance assessment work had been done solely by the
staff using some methodologies developed by Sandia National
Laboratories.
Mr. Ballard opened the presentation with a program overview of how
the staff's preliminary performance assessment work and future work
fits into the overall HLW plan. He stressed that the report is a
result of the staff's first efforts to develop an in-house
methodology and capability to implement the regulations. The longterm objectives of the staff's efforts are to test the
implementability of Part 60 and the EPA standards, to provide
training for the staff in performance assessment methods, and to
develop regulatory guidance.
Dr. Okrent asked about the staff's plans for treating uncertainties
in performance assessment and how the staff's work on PA will fit
into that question.
Mr. Ballard stated that the staff is currently working on the
uncertainties question and hopes to have a report to present to the
ACNW in March 1991.
The staff's Phase I work was part of an
iterative approach. The work was a joint effort between the Office
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of Research (RES) and HLWM based on a Memorandum of Understanding
established between RES and NMSS in 1988. A Phase II is planned
where other staff members from the geosciences and engineering
areas will become more directly involved in the modeling
development.

The PA efforts are part of the staff's proactive program.
The
primary aim of that program is to develop a License Application
Review Plan.
Other work that fits into that program includes
rulemaking to conform Part 60 to the EPA standards, technical
positions, the format and content guide, and the Systematic
Regulatory Analysis that is being conducted by the CNWRA.
The
Committee will be asked to comment as these various components are
developed.

Mr. Ballard stated that the staff had discussed the Phase I work
with representatives of EPRI and DOE.
They received numerous
comments, most of which were favorable. The report will not be
revised on the basis of these comments, but will remain a draft
report.
Phase II of the PA efforts will result in published
documents such as NUREGs.
Dr. Moeller asked how the staff's and the EPRI's performance
assessment efforts compared.
Mr. Eisenberg explained that the
focus of the EPRI report was to develop a PA methodology that used
expert judgment to a large extent.
The experts would define the
threats to the repository performance and their effects. The focus
of the staff's efforts was less ambitious and they treated fewer
of the possible events, but went further in the modeling efforts
and in the calculation of consequences, rather than using expert
opinion.
Mr. Eisenberg explained the purpose and scope of the staff's work
and gave some preliminary results. They began with a description
of the components of the system focusing on items that are
important for modeling. Because the conceptual model is important
to the system description, it involves the input of expert opinion.
Based on that description, a scenario analysis is developed to
describe the future states in which the repository system will
operate. This is done in two parts, by enumerating the scenarios
and then by screening out the unimportant ones and developing
probability estimates for those that are important. Expert opinion
is also important at that step in the process.
A consequence analysis also has to be developed to describe the
impacts of the scenarios on the repository performance. The staff
focused on the EPA standards for that part of their analysis. The
scenario analysis is then combined with the consequence analysis
to establish a risk estimate of the performance of the system and
to generate a CCDF. An estimate of the uncertainties also has to
be included in the analysis and the staff did sensitivity and
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uncertainty analyses in an attempt to describe or quantify those
uncertainties.
Mr. Eisenberg added that the sensitivity and
uncertainty analyses are done not only on the CCDF, but also on the
results of the consequence models.
He stated that there were also secondary objectives to the staff's
work. Those included an evaluation of the "analytical tools" such
as codes by comparison with different codes and by reproducing
results.
At the time of the staff's work, the HLWM was in the process of
phasing out the Sandia contract and beginning work on performance
assessments at the CNWRA. For this reason, they also used their
work to evaluate many of the Sandia products to determine in which
areas the CNWRA could best contribute.
The staff 's work focused on the EPA standards and not on the
subsystem performance criteria of Part 60.
There were two
important aspects to their work and these were to compute the
performance of a repository by the use of modeling and to evaluate
the models.
The staff believes the Phase I work resulted in several major
accomplishments.
In addition to demonstrating the staff's
capability to do a performance assessment, they believe they gained
some insight into problems relevant to the Yucca Mountain
repository and performance assessments. They modeled the base case
undisturbed situation for Yucca Mountain and developed a CCDF to
describe the performance of a repository for a limited set of
scenarios.
The staff also developed a total system code and a
model and computer code for human intrusion by drilling. They also
conducted some preliminary statistical analyses and examined the
potential for non-vertical flow, carbon-14 gaseous releases,
sampling requirements for generating a CCDF, and data input to flow
and transport models.
Mr. Eisenberg stressed that the work was limited and full treatment
of uncertainties was not part of the Phase I analysis. The staff
did address to some degree future states uncertainties through
their examination of the scenario classes, but they did not treat
modelling uncertainties. Their methodology does use alternative
conceptual models to generate alternative CCDFs and, therefore,
They are aware of the large
show alternative concepts.
uncertainties that exist in models. Their results do not represent
the Yucca Mountain repository, although they used Yucca Mountain
data.
Some of the staff's conclusions were that they determined that a
methodology of this type can be executed and will provide results.
They also determined that the aerial extent of the repository is
Other important
an important feature that should be modeled.
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findings were that plutonium is a major contributor to the risks
from the repository; the transition from matrix to fracture flow,
the potential for gaseous releases, and the potential for twodimensional flow need more study; and scenario methodology needs
improvement. Based on these findings the staff concluded that in
Phase II they will need improved modeling. Scenario classes should
be improved based on a better study of geoscience issues and input
from the geoscientists.
Mr. Seth Coplan provided a brief review of how the staff plans to
treat uncertainties. He stated that the staff divided the area of
uncertainties into three parts: future states, model, and data or
parameter uncertainties. He believes that if an analysis is done
to list all uncertainties there will still be a residual
uncertainty due to what uncertainties were not included. This may
occur in model uncertainties where there may be things about the
system that were not considered, whereas the area of data
uncertainty would not have this associated residual uncertainty.
The staff, in a Commission paper reviewed by the ACNW, suggested
that some of these uncertainties would be dealt with in
rulemakings. The problem of uncertainties was also anticipated in
Part 60.101 where it states that there will be substantial
uncertainties, and that field tests, laboratory data, natural
analogs, and other evidence would form the basis for determining
Mr. Coplan stated that he
the reliability of the predictions.
believes that Part 60.101 is unclear and that a rulemaking would
be undertaken to explain that part of the regulations more
explicitly.
Dr. Pomeroy asked how non-quantifiable words such as "reasonable
expectation" in the regulations will be defined without the
He expressed concern with the
application of expert judgment.
cascading effect of expert judgment and asked what percentage of
the final CCDF will be related to expert opinion? He also stated
that he did not believe that rulemaking can reduce uncertainty.
Mr. Coplan explained that a rulemaking will not reduce uncertainty,
but will help develop criteria for a licensing determination of
reasonable assurance.
Mr. Coplan provided definitions for "scenario" and "conceptual
model." A scenario is a sequence of events, superimposed on a set
of processes, that provide an idea of how the repository will
behave over the 10,000 year period.
A conceptual model is a
description of the geometry of the situation at the site inferred
from the assembled data. Based on the different scenarios, the
CCDF could be drawn in a variety of ways depending on the
probabilities assigned. The staff hopes to attach a statistical
interpretation of the conceptual model to each scenario so that the
with that scenario is dependent upon
probability associated

s
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assumptions made from the data. To define the scenarios, the staff
would like to focus on the understanding of the geological,
hydrological and engineering features of the system.
Dr. Okrent stated that the staff needs to make assessments of the
uncertainties in areas that could have the most negative impacts
and then fold those assessments into the performance assessments.
Mr. Codell presented the information on the analyses for gas
pathway releases and the source term model. He explained how the
releases from the canisters are dependent on the introduction of
water into the canister, dissolution of the fuel, solubility of
released radionuclides, and formation of colloids. In his analysis
no credit was given to cladding for the purpose of conservatism,
although he acknowledged that this would probably provide
additional protection. Dr. Steindler cautioned that a discussion
of realistic chemistry should be added to the analysis rather than
unrealistic conservatism.
Mr. Codell added that Phase II will
include source term model development that will include corrosion
models.
Mr. Codell also discussed the PA efforts in the area of C-14
He noted that C-14 gas release is important
pathway analysis.
because C-14 is produced in large quantities, has a long halflife
and is biologically active. The concern at an unsaturated site is
that C-14 can escape as a gas through the fractured unsaturated
rock independent of liquid releases. The conclusion of the staff
on this topic was that their work generated more questions than
answers at this time, because there are no good models for the
release or the transport of C-14. They examined the likely release
models of C-14 and divided the analysis into two parts: the source
Conclusions of the
term analysis and the transport analysis.
staff's analysis were that:
1.
2.
3.
4.

travel times from the repository to the atmosphere are
short;
because of the retardation mechanisms it is incorrect to
depend on the attenuation of C-14;
the waste package is the main barrier for release of C14; and
peak releases from the failed canisters may coincide with
the period of fastest gas travel to the atmosphere.

For these reasons Mr. Codell stated that further research and
modeling on C-14 concerns are needed.
Mr. McCartin discussed the flow and transport code for the Phase
For this portion of the analysis, the group
I demonstration.
determined what approach would be needed and assessed pathways that
needed to be analyzed to evaluate flow and transport phenomena.
They also assessed the availability of existing computer models.
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They had to develop some models and make some modifications to
existing models. For the current work, they also performed some
Finally, they
analyses to support their model implementation.
conducted sensitivity and uncertainty analyses.
They based their work on some very broad technical concepts for
this phase of the PA. They examined both liquid and gas pathways,
but only included the liquid pathway analyses in the CCDF. For the
liquid pathway they analyzed only two scenarios, a base case in
which infiltration was no greater than 0.5 millimeter per year,
and a pluvial case where infiltration was from 5 to 10 millimeters
per year.
They also examined the probability of drilling or human intrusion
using the EPA drilling rates from Appendix B of 40 CFR Part 191.
The
Mr. Eisenberg presented some of the system code results.
definition of the system was taken from the site characterization
plan.
The boundaries of the accessible environment were the
saturated zone beneath the site and five kilometers in any
direction laterally from the site. Transport was not considered.
They looked at some of the existing system codes and determined
that what they really needed was not available. Therefore they
expanded existing codes and will further expand the existing codes
in Phase II.
Mr. Codell discussed the sensitivity and uncertainty analyses.
They examined the average importance of each radionuclide in the
The results of this
waste, on the basis of 500 computer runs.
isotopes
were the largest
analysis showed that the plutonium
contributors to risk. Dr. Okrent noted that sensitivity analysis
Mr. Codell also showed how the
may be influenced by the model.
plot for the base case conditional CCDF corresponded with plots for
the 10 CFR Part 60 subsystem performance criteria. Dr. Steindler
cautioned that the conclusions are model dependent. Mr. Codell
also noted that the modeling that the staff conducted was very
simple and that it is premature to draw conclusions from the
sensitivity analysis.
Mr. Eisenberg discussed the staff Is plans for Phase II of the
performance assessment demonstration. He noted that Phase II will
result in published reports and specialized analyses to support
other activities in HLW.
Dr. Steindler noted that the most important aspect of Phase II
should be the listing of additional information needed in order to
produce a coherent final analysis of a repository. He said Chapter
10 was the most important of the Phase I report.
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Mr. Eisenberg explained that Phase II will be divided into six
tasks. These are:
1.
2.
3.
4.
5.
6.

to improve that total system code and include the
the
subsystem
to
evaluate
consequence
modules
requirements in more detail;
to evaluate the Sandia scenario methodology and develop
and use a more robust scenario methodology;
to conduct a flow and transport analysis, incorporating
a flow simulator in the consequence model;
to improve the source term code to have an improved
treatment of waste form dissolution and mass transfer to
the geosphere;
to treat disruptive scenarios or disruptive consequence
scenarios and to improve the drilling analysis; and
to do a complete sensitivity and uncertainty analysis on
the total system code and evaluate some of the methods
that are available.

Dr. Okrent commented that in Phase II the staff should try to
define the uncertainties or say that they cannot be defined and
what their magnitude is.
He believes that the main difficulties
in licensing will arise in the large uncertainties.
Mr. Eisenberg stated that for Phase II they plan a two phased
approach where effort is devoted to quantification and making
They also plan to investigate the
estimates of performance.
modeling assumptions to define whether there is sufficient geologic
evidence to support the scenario analyses.
Mr. Coplan added that in Phase II the staff hopes to examine two
difficult scenarios and use the related uncertainties to gain a
better idea of the problems that could arise during licensing.
Dr. Pomeroy closed the discussion with a statement of the
Committee's continuing interest in the subject of performance
assessment.
VIII.

PERFORMANCE ASSESSMENT METHODOLOGY FOR A LLW SITE BY NMSS
(Open)

(Note: Mr. Howard J. Larson was the Designated Federal Off icer
for this portion of the meeting.]
Mr. John Surmeier, NMSS, introduced Mr. Frederick Ross, NMSS, the
principal NRC presenter and Mr. Matt Kozak, Sandia National
Laboratories. Mr. Ross outlined the scope of his presentation,
noting that he would discuss current status, initial and final
project products and the relationship of this work to other low-

25th ACNW Meeting
October 24-25, 1990

28

level waste (LLW) area performance assessment (PA) projects. Mr.
Kozak would then follow providing input of a more technical nature.
It was observed that LLW PA's must be more flexible than the highlevel waste PA, in that the former cannot "focus in on just one
In addition to this flexibility, the approach is also
site."f
modular, having been broken into natural components, such as: how
the cover functions, flow in the saturated zone, transport below
waste units and to wells or surface waters, source term waste form,
air pathway, etc.
Dr. Hinze asked about EPA's interfaces and responsibilities. It
was pointed out that maintenance during the 100 year institutional
The long-term
control period is the responsibility of the NRC.
performance insofar as the offsite hypothetical drinking water well
would come under the cognizance of EPA.
Mr. Ross pointed out that the PA methodology is only as complex and
realistic as is necessary for a regulatory decision -- it is not
a research tool. The models are deterministic.
In response to Dr. Steindler's question about the time horizon in
the applicable regulations, it was noted that Part 61 is open ended
with no perceived cutoff, similar to EPA's HLW Standard (40 CFR
Part 191) that has a cutoff of 10,000 years. Dr. Steindler also
asked whether the NRC is concerned about the impact of numbers
(proliferation) of LLW burial sites. The NRC, while it has the
authority, has not addressed that subject in its regulations.
The contents and purpose of five Sandia-generated NUREG's was
noted.
Dr. Pomeroy queried the utilization of expert judgment in the
The
identification of potential pathways and their assessment.
utilization of Pacific Northwest Laboratories (PNL) was mentioned
as was the source of the feedback from the recent state regulators
workshop.
Both the states and the NRC are networked into the computer at
Idaho National Engineering Laboratory (INEL) with the exception of
the proprietary VAM2D code.
The interwoven roles of the staff, SNL, PNL, Brookhaven National
Laboratory, and INEL were discussed along with future efforts of
each of these groups insofar as validation testing and code
Among the broad categories of issues being
simplification.
addressed are: radionuclide inventory (especially for long-lived
nuclides), engineered barrier degradation models, geologic setting
evolution, and uncertainty in general.
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Dr. Okrent asked about how relatively rare events are evaluated and
was told that, while not currently being looked at, the staff is
attempting to determine the extent to which such perturbations must
be reviewed.
Dr. Moeller asked whether, for example, floods and seismic events
were looked at in the disturbed state. Mr. Ross stated this was
beyond the scope of the methodology.
How to handle post
inadvertent intrusion was discussed but the staff noted it seemed
to be "beyond the Regulation at this time."
Dr. Moeller noted two different EPA philosophies:
for LLWindividual dose limits; for HLW total quantities of radionuclide
releases.
Mr. Kozak noted that if a licensee adheres to the waste
classification scheme, an intrusion analyses is not required. One
would only be required if a waste form variance was requested.
Mr. Kozak noted that once the institutional control period is over,
one must assume unlimited access to the site.- The 100, 300 and 500
year periods for Class A, B and C wastes were discussed.
It is
assumed that the Class A waste (which is the great majority) would
be down to background radiation levels with 100 years.
The structure of the PA methodology was discussed in further
detail. Explanations were provided as to the need for, and use of,
codes such as VAM2D and BLT.
Dr. Moeller entered into a discussion about the importance of
gaseous releases, agreeing that its contribution to dose should be
minimal compared to other pathways.
Transport to a well, in almost every case analyzed, was the
dominant pathway. The surface water pathway, principally due to
its required distance from the site, was found to be much less
important.
Although
airborne
releases
are
relatively
insignificant, two codes are available for their evaluation, AIRDOS
and GENII. While the level of sophistication in these two codes
is different, the models embodied in them are essentially
identical. Insofar as food chains and dosimetry, Regulatory Guide
1.109 and ICRP 30 are being used. In concluding his comments on
the current status of their work, Mr. Kozak noted that (a) there
has been an attempt to keep the capability at each step, of doing
either a simple or a more complicated approach and b) the first
"cut" at the methodology has been documented and published.
Dr. Hinze raised several questions on climatic change and
infiltration. Although the staff believes that the infiltration
determination is within the bounds of the models, it does not have
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a climate change model nor is it aware of a relevant research
project.
Dr. Orth noted that, since much work was developed for Hanford,
there should be many validation opportunities. Dr. Pomeroy joined
in, noting his concern that some of the modules should have been
validated. The on-going licensing while the LLW site is receiving
waste was
perceived
as
an
on-going validation
period.
Participation in INTRAVAL was also noted, specifically as it
related to some of the Canadian efforts.
Areas noted as needing additional scientific data were infiltration
evaluation, gaseous releases, concrete degradation and metal
degradation. These latter two areas were the subject of several
questions by Dr. Steindler. It was pointed out that one purpose
in both of these degradation studies was that although the model
assumes that the barrier lasts for a period of time and then
instantaneously fails, it is recognized that in reality failures
do not occur that precipitously.
Dr. Steindler asked what incentive there is to build a fairly
massive concrete structure. The staff responded indicating that
the "incentive is almost purely political."
Mr. Surmeier noted
that the NRC testified several times during the 1985 LLWPAA
hearings that improved shallow-land burial siting was good enough.
Dr. Steindler's final question was other than Part 61 requiring the
site to be "modelable," why was the LLW PA effort underway? Mr.
Surmeier responded that, in order to state before a licensing board
that the 25-75-25 mrem regulation has been met, a technically
defensible analytic technique must be developed.
IX. REPORT ON WORKING GROUP MEETING REGARDING HUMAN INTRUSION

(open)
[Ms. Charlotte Abrams was the Designated Federal Officer for this
portion of the meeting.]
On October 23, 1990, the Working Group on Human Intrusion held an
informal, information meeting regarding the potential for and the
impact of human intrusion of a high-level waste repository.
The Working Group heard presentations by Messrs. F. Galpin (EPA),
R. Baier, J. Julian, J. Bebout (BLM), K. Trauth (Sandia), J.
Channell (New Mexico Environmental Evaluation Group), S. Frishman
(State of Nevada Waste Project Office).
Comments were made by
members of the NRC staff, a representative of the CNWRA, and a DOE
consultant.
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Some significant points resulting from the meeting were:
1)

Considering the requirements for siting of HLW repositories,
care must be exercised in using the WIPP as an example for
performance assessments of generic HLW repositories.

2)

The EPA representative stated that, although any radionuclide
releases resulting from human intrusion must comply with the
EPA standards (Table 1), there are no limits for exposures to
the intruder.
The 40 CFR 191 preclosure dose limit of 0.25
mSv/year does not apply.

3)

The EPA and NRC staffs are working jointly on the NRC's
comments on EPA's Working Draft No. 2. Specifically, comment
7 (August 27, 1990, letter from R. Browning to R. Guimond) of
the NRC staff is being rewritten to include a basic concept
that suggests that a three-fold classification scheme be
considered, that is:
a) normal operation, b)
accident
conditions (unlikely but credible events including human
intrusion), and c) "incredible" conditions which need not be
considered. The NRC staff will be bringing these revisions
to the ACNW for comment.

4)

It is unclear how analyses of human intrusion events should
be integrated into the PA for a HLW repository.
The ACNW
plans to schedule a Working Group meeting on this topic.

5)

Information provided to the Working Group by the Bureau of
Land Management shows that statistics on drill hole densities
can be misleading when applied to specific HLW sites.
There
are several possible sources of drilling information that
should be investigated, including the American Petroleum
Institute, the Independent Oil and Gas Producers Association,
and Petroleum Information.

6)

Borehole seals on federal lands are highly controlled and
monitored to prevent communication of fluids and gases over
the depth of the hole. Sealing of drill holes on private land
is complicated by highly variable requirements among the
States. The guidance in Appendix B of the EPA standards does
not acknowledge these differences.

7)

The DOE is using panels of experts to evaluate the
probabilities for human intrusion at the WIPP site. Although
the results reported at this meeting were preliminary, it is
not clear to the ACNW that the panels have adequate technical
input.

J
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8)

A representative from the State of Nevada stated that, in the
case of deliberate human intrusion into a HLW repository, the
intruders will have sufficient technical knowledge of the
wastes and sufficient information to mitigate the problems
resulting from the intrusion and thus can be anticipated to
take remedial measures.

9)

The first line of defense against inadvertent human intrusion
is to avoid resource areas that are likely to be drilled and
thus are subject to intrusion. If the siting criterion of 10
CPR Part 60.122 (c)(17) is followed, this first line of
defense will be established. The DOE Study Plans for natural
resource assessment and NRC and State of Nevada reports on
human intrusion, natural resource potential and natural
resource investigations methods will be topics that will need
further consideration by the Working Group.

10)

There is a need for guidance on proper methods for computing
collective doses to the general public arising from Nuclear
The ACNW plans to convene a
Waste Management activities.
Working Group meeting to discuss this issue. Organizations
having input include NCRP, ICRP, and CHIRPPIC.

X.

EXECUTIVE SESSION (Open)

ACNW Future Activities
Appendix II summarizes the tentative agenda items that were
proposed for future meetings of the Committee and related
This list includes items proposed by the
Working Groups.
Commissioners and NRC staff as well as ACNW members.
Thursday's meeting was recessed at 6:00 p.m. The Committee meeting
was reconvened on Friday, October 26, 1990, at 8:00 a.m. to
conclude discussion of anticipated ACNW activities. The meeting
was adjourned on Friday, October 27, 1990, at 8:30 a.m.

