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An Advisory Committee on Nuclear Waste (ACNW) Working Group meeting
on the low-level radioactive waste (LLW) disposal facility source
term was convened by Working Group Chairman Dr. Dade W. Moeller at
8:30 a.m. on March 23, 1993 at 7920 Norfolk Avenue, Bethesda,
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Dr. Paul W. Pomeroy
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Hornibrook, Electric Power Research Institute (EPRI)
House, Chem-Nuclear Systems, Inc.
Judd, Envirocare of Utah, Inc.
Paton, U.S. Ecology
Pride, Scientific Ecology Group (SEG), Inc.
Brown, LLW Forum
Allen, Illinois Department of Nuclear Safety (IDNS)
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Other Attendees:
M.
E.
R.
S.
P.
A.
K.
T.
K.
K.
D.
J.
P.
J.
T.
P.
D.
S.
R.
J.
P.
J.

Silberberg, NRC/RES
O'Donnell, NRC/RES
Lewis, NRC/NMSS
Salomon, NRC/OSP
Reed, NRC/RES
Campbell, NRC/NMSS
Dragonette, NRC/OCM/JC
Nicholson, NRC/RES
Schneider, NRC/EDO
Westerbrook, NRC/NMSS
Smith NRC/NMSS
Bannon, ERM
K. Harris, Bechtel Corp.
Owens, NARUC Nuclear Waste Office
Alterman, NAS/National Research Council
Dunn, TRW/M&O
Semick, GAO
Langhorst, CIRRPC
McMillen, Embassy of Australia
Gruhlke, EPA
Stevens, USGS
Cline, EPRI Contractor-Consultant

Oneninq Remarks:
Dr. Moeller introduced Dr. Paul W. Pomeroy, the other Advisory
Committee on Nuclear Waste (ACNW) Member present, noting that
although Dr. Martin J. Steindler would be in attendance shortly,
Dr. William J. Hinze was ill and was unable to attend the meeting.
He indicated that the focus of the meeting would be to obtain
current information on the nature and characteristics--namely,
radiological, physical and chemical--of the LLW being generated in
the U.S. today.
The secondary objectives were to determine the
adequacy of these data for indicating trends and for use in
performing performance assessments, especially for the newer aboveground bunkered disposal facilities under consideration by several
entities. After reviewing the Committee's interest in considering
the need for, and possible use of, a LLW performance indicator
system (PI), he noted the current use of a PI system in the
electric utility nuclear power plant industry. Additionally,
currently available source term information, including various
databases, was also mentioned as was the significance of the source
term as part of a potential over-all LLW systems analysis.
0

Questions the invited participants were asked to address
specifically, as relevant to their experience and interests, were:
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1. Waste Nature and Characteristics
Volumes of waste being generated and their sources?
Distribution by Class (A,B, and C)?
Primary radionuclides contained and the physical form and
chemical nature of their components?
2. Waste Disposition
How much LLW is stored, sent offsite for treatment, being
compacted, or sent directly to a disposal site?
3.

Status of Various Supporting Systems
What is the purpose, how will it be used and what lessons
are expected to be learned from the proposed LLW Uniform
Manifest Reporting System?
Is the current LLW classification system serving its
purpose or are changes needed or desired?
How much LLW is being incinerated? What are the trends?
What is the disposition of the ash?

4.

Overall Rationale
Is the information being generated adequate for use in
Performance Assessments?
Are the data adequate for predicting potential
groundwater problems with disposal facilities?
What are the major problems in the LLW source term
information?

Dr. Moekler then described the overall format of the meeting,
noting that there had been no requests from the public to make a
statement.
However, should any attendees desire to present
information to the Committee, they were invited to make their
request known and an opportunity would be provided to them to speak
following the completion of the individual presentations.
After addressing the rules and provisions required by the Federal
Advisory Committee Act, Dr. Moeller inquired whether Dr. Pomeroy
had any additional comments. There being none, Dr. Moeller
introduced Paul Lohaus, NMSS Branch Chief, who introduced the
subject from the NRC staff perspective and then introduced the
presenters from the staff.
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LLW Performance Assessment Source Term - Tim McCartin, RES
Mr. McCartin noted that although his topic was a generic one, the
information was primarily for guidance as each facility will have
its own specific source term.
The focus of the data needs and
assumptions is on those nuclides of the most importance. In
response to a question, he noted that in a sense there was some
double counting as the entire inventory is considered available for

gaseous and liquid releases.
It was also recognized that some
parameters include both data and model uncertainties.
The draft of the performance assessment document is to be provided
in the July/August time frame, with the guidance to be issued in
early 1994.
Holmes Brown, LLW Forum, posed a generic question as to whether
attendees were familiar with the work done on scaling factors for
He stated his belief that
estimating radionuclide inventories.
some states have formally requested to obtain and use the results
of the related EPRI-sponsored project, noting specifically the
State of Nebraska. C. Hornibrook, EPRI Project Manager, noted that
although EPRI did have a code that could be made available, it
could not, at this time, release the "Vance" code, since it is
currently classed as "proprietary".
Thor Strong, Associate Commissioner, State of Michigan, noted that
the study does not address macro conditions such as climate
degradation. However, he believes that one reason for such a lack
is that there is just not enough time to address all possible
scenarios.
Use of Manifest Information - Mark Thaggard, NMSS
Two relevant NUREGs were described. The first, NUREG-1418, is a
compilation of volume, activity and radionuclide distributions for
the three commercial disposal sites for the period 1987-1989. The
data are sorted by waste class, industry type , and waste stream.
The second, NUREG/CR-5911, contains information from NUREG-1418
considered applicable to the source term evaluation of a LLW
disposal facility performance assessment. The primary objectives
of NUREG/CR-5911 are to determine the primary release mechanisms to
include in the source term model under development, and to provide
a step-by-step example of the procedure for taking waste shipment
manifest data and translating them into the form necessary for
performance assessment modeling. Tables 15 and 16 of the report
show the short- (half life <30 years) and the long-lived (half life
>30 years) radionuclides that will likely be of prime consideration
in developing a source term model. These Tables also show the
likely waste forms for these radionuclides.
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NUREG/CR-5911 concludes that the common manifest will improve
future analyses since current information is summarized on a
shipment basis and on an individual container basis.
Future
analyses will also be improved since waste streams are currently
described differently. The shipping manifest requires additional
information on the waste form and on the container material.
Uniform Low-Level Radioactive Waste Shipment Manifest: Information
and Reporting - Bill Lahs, NMSS

Mr. Lahs discussed the status of the proposed rulemaking, noting
that its intent and philosophy came from a request made by the
Technical Coordinating Committee (TCC). He noted that there was
interfacing with other agencies, such as the DOT, in an effort to
reduce/eliminate duplicative rules.
Mr. Lahs responded to several questions, stating that although
there may seem to be a plethora of paperwork associated with the
proposed rule, the only documents needed (and maintained) in the
cab of a truck are Forms 541 and 542 (the former contains waste
container information of value to performance assessment while the
latter is of value for tracking waste from the generator as it
proceeds to ultimate disposal). The information on the 541 and 542
forms can be transmitted separately/electronically.
Among the issues to be resolved with the proposed rule, per
comments received to date:
questionable health and safety
benefits; duplication in the reporting of certain information;
decision required as to whether shipments to a processor or to
storage represent a materials or a waste shipment; and the use of
metric/SI units. The staff indicated they will follow DOT's lead
on this latter item.
Mr. Holmes Brown, Facilitator, LLW Forum, complimented the NRC for
its efforts, openness, and responsiveness to state needs and
concerns on the uniform LLW manifest system effort.
Dr. Moeller noted the importance of all states receiving the same
database information and stressed that all vital information be
identified and properly stored on-site. He also asked if the same
requirements applied to the Envirocare of Utah site, and was told
by C. Judd, Executive Vice President, Envirocare, that his company
does have the form and will use the manifest-system.
National LLW Management Program - R. Hulse, EG&G
Mr. Hulse stated that his program has two working groups, one which
addresses the issues associated with greater-than-Class-C waste and
one that provides technical assistance to states in developing LLW
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disposal systems. He noted that the types of assistance that had
been rendered varied from workshops and training on a variety of
topics to specific requests that could be (and were) handled
individually, on-site, uniquely for the state.
He then discussed the Management Information Management System
(MIMS) maintained by his group, noting that while it contains
information on all LLW disposed at commercial disposal sites
between 1986 and the present, it lacks data from the Envirocare
site. The MIMS database is currently used by the DOE, the NRC, the
states, the public, private industry, et al.
In response to a
question from Dr. Moeller, he noted that no information is provided
by the states, but, rather it is provided entirely by the disposal
sites.
During his discussion on the nature of future information and
potential problem areas, Mr. Hulse noted that the database will
become less representative of LLW generation as generators are
forced to store their waste due to an inability to ship it to
disposal sites.
He also noted that there is not a mechanism to
monitor waste not targeted for immediate disposal.
The objectives of the Performance Assessment Center (PAC) were
described. Each state has slightly different requirements, often
having different philosophies and approaches to performance
assessment
(PA);
all were at different phases in their
applications; and, unfortunately, PA often meant something
different to different agencies (sometimes within the same state).
It was noted that by the end of fiscal 1993, all but three states
will have been visited by PAC representatives.
In conclusion, Mr. Hulse observed that:
First: too often PA is seen as a discrete development, not as
an integral part of the entire review and evaluation process;.
Secondly: regulators and developers often have not established
the necessary, adequate communications channels required to
permit accomplishment of the desired goal (very recent
experience has shown the importance of proper communications
between all concerned parties within a state with the site
developers); and
Lastly:. LLW disposal system site development should be
regarded as more of a science project than a relatively
straightforward, well-understood, construction project.
On-Site Storage Study and Other Observations - C. Hornibrook, EPRI
Ms. Hornibrook noted that in the United States the average BWR
produces -8000 cu. ft. LLW/year and the average PWR produces -4000
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cu.ft./year.
She noted that the total activity and specific
activity were increasing due to aging of the plants but the actual
volumes of wastes are decreasing due to more attention being paid
to waste management practices.
J. Cline, EPRI consultant,
volunteered that much of the BWR improvement is due to BWR
licensees ceasing to reprocess their resins for reuse.
The
principal reason for the decrease in volume is source reduction.
It was also noted that -20% of the total wet-waste volumes produced
were Class B and C wastes.
In response to Dr. Moeller's question as to why Japanese BWRs
produce half as much waste as their U.S. counterparts, the reason
given was that the Japanese operate plants designed with waste
processing and minimization in mind from the outset, coupled with
on-site incineration.
In summary, Ms. Hornibrook stated that EPRI has updated its LLW
volume report, its LLW scaling factor report, has written a report
on dry active waste (DAW) scaling factors, and has produced a code,
RADSOURCE, for use in scaling factor estimation. A report on the
radiation characteristics of irradiated hardware is nearing
issuance, but is not yet publicly available. She noted that the
EPRI code was different from the code produced by J. Vance and
Associates which addressed scaling factors for long-lived
radionuclides, such as I-129. (That code, 3R-STAT, was described
to the Committee several years ago and is still considered
proprietary.)
LLW Disposal Facility Operation Experience
Barnwell - W. House, Chem-Nuclear Systems, Inca
Mr. House discussed the volume and activity reports in the handouts
provided to the Committee. He stated that, through 1992, almost 25
million cubic feet of LLW, containing 6.5 million curies, had been
disposed at the Barnwell site.
While the percentages may vary
slightly from year to year, - 95% of the waste volume was Class A,
3-4% Class B and 1-2% Class C. By activity, however, 3-5% is
contained in the Class A wastes, 9-11% in the Class B with the
remainder, some 80-85%, contained in the smallest volume Class C
wastes.
He noted that the utilities generate about two-thirds of the LLW
disposed at the Barnwell site, with industry generating the rest.
Of that waste volume, DAW represents two-thirds.
Dr. Moeller asked why the charge/cubic foot was so high. Mr. House
replied that most of that cost was due to the surcharges.
In
response to Dr. Steindler's question regarding whether the tabular
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data discussed by Mr. House were to be included in the Uniform
Manifest system, the response was affirmative.
However, it was
pointed out that the data are not re-measured at Barnwell by ChemNuclear. The activity levels stated by the generator are assumed
to be correct.
Insofar as the development of the site in North Carolina for the
Southeast compact, Mr. House stated that the Barnwell data, plus
three years of local data, formed the basis for the facility
sizing, etc.
Insofar as providing volume for the disposal of
wastes generated as a result of the decommissioning of nuclear
power plant facilities, the N.C. site used the data as estimated
for the facilities in the S.E. compact.
Dr. Moeller noted that the volume of wastes to be disposed of at
the N.C. site was -1/3 the volume experienced at Barnwell and
queried whether that decrease in volume would impact the economic
viability of the site. Mr. House noted that the LLW sites in the
future will be regulated by their hosts, and the costs (whatever
they are) will be authorized and charged. This philosophy and type
of operational culture is different from that currently utilized at
the two remaining active sites.
It was noted by Dr. Steindler that some of the values in the Tables
given to the Committee for activity 100 years after emplacement do
not seem to properly reflect the impact of decay.
Envirocare - C. Judd, Envirocare of Utah, Inc.
Mr. Judd described the geographic location of the site and its mode
of handling the extremely LLW
authorized for disposal at the
Envirocare facility located near Clive, Utah. In 1992, - 2 and 1/2
million cu.ft. of material were received at this facility, of which
-2 million cu.ft. were from remediation projects and had been
stored elsewhere for over 20 years. The site does have authority
to receive some very limited kinds of mixed waste and LLW.
In
1989, they applied for a license to receive lle.(2) material
(essentially mill tailings).
Most of the waste received at the Envirocare facility is delivered
in bulk form (via railroad cars which are then turned over by
massive machinery and dumped all at once).
The majority of the
waste received at the site to date comes from government cleanup
projects and consists of contaminated soil, wood, concrete, et al.
Materials are segregated and detailed records kept.
Materials
received are tested for moisture content before disposal.
In response to a comment from Dr. Steindler, it was stated that
waste is rejected for disposal at the site about once/month.
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The site is not permitted to dispose of only hazardous waste - .all
wastes received for disposal must be radioactively contaminated.
H. Brown discussed the agreement with the Northwest Compact and
noted that the Compact had fairly clearly defined acceptable waste
forms for this facility.
Hanford and Beatty - R. Paton, US Ecology (USE)
Mr. Paton commenced his presentation by stating that USE had filed
for a timely license renewal for the Beatty site. He noted that
the composition of the LLW at their facilities was somewhat
different from that reported for Barnwell. Approximately half of
the volume at Hanford is from industrial generation while at
Beatty, over the years, only 20-40% is waste generated by electric
utilities.
The principal (40-50%) constituent in the Class A waste is Fe-59,
in the Class B wastes, H-3, and in the Class C wastes, Co-60.
The siting process in Nebraska, in which USE is intimately
The proposed site is -360 acres,
involved, was discussed next.
set
aside
for
LLW
disposal. The anticipated annual
with -40 acres
-50,000 cu.ft., and Mr. Paton
the
Central
Compact
is
volume for
earlier
by
W.
House
(Chem-Nuclear), that the costs
noted, as stated
with
operating
a
facility
at such a capacity will be
associated
passed along to the users regardless of whether it would make sense
from a commercial enterprise - economic - viability perspective.

The host state, and the site selection process, was described and
However, Nebraska determined
was believed technically correct.
that there were wetlands on-site and therefore deemed it
unsuitable.
A history of LLW disposal costs was provided with the following per
cu. ft. disposed values provided: 1980-$7.75; 1987-$25.00; 1992$40.00 and 1993-$240.001
In response to C. Hornibrook's question, it was estimated that the
California site expenditures to date are $40 million (site
preparation representing -half); for characterization of the
Nebraska site - $70 million, plus construction estimated at an
additional $50 million; while in Texas the state has spent $22
million to date with a total site estimate - from initial start
through construction - of -$50 million.
Dr. Steindler questioned the extent of water monitoring and was
told that ground water, milk, airborne releases, and other pathways
are fairly extensively monitored.
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In closing. Mr. Paton stated that to his knowledge the Sheffield
site in Illinois is the only site officially closed and that
throughout the time periods of interest, only very small releases
have been measured.
LLW Processor Experience
Incineration - J. Pride, SEG

Mr. Pride provided a brief history of the SEG company, noting that
it was formed as a small business in 1985 when Oak Ridge sponsored
development bonds which, coupled with funds from several investors,
resulted in the formation of SEG. Subsequently, the company was
bought by Westinghouse and is now a subsidiary. It operates the
largest supercompactor in the world - 5000 tons/sq.in. and the only
licensed commercial incinerator in the U.S.
The 12 MBTU
incinerator furnace was bought from Sweden but the off-gas system
was designed by SEG. The incinerator releases essentially no heat
off-site due to an efficient waste heat recovery system. (Based on
actual measurements and subsequent calculations, the dose to the
nearest resident from off-gas releases is 0.003 mrem/year.) SEG
also has a metal melt and a resin drying facility and has applied
for a license to store and treat mixed waste.
Mr. Pride described the four major process facilities, indicating
that their utilization rate continues to increase. He noted that
-3000 shipments/year of uncompacted LSA are brought to the
facility. Ash is returned to the generator who either stores it or
SEG charges are
has it transported to a licensed burial site.
based on $/volume delivered to the facility.
SEG believes the future for their facilities is relatively bright,
particularly since their corporate philosophy espouses that a
superior waste form is the best way to maintain public acceptance.
The market is there. For example, DOE has estimated that it will
need to have processed contaminated metals valued at some $2
billion.
Dr. Steindler asked whether fluxes were added for partitioning and
was told that, while not currently used, their use is being
considered for the future.
He was also told that the second
incinerator currently being considered by SEG is envisioned to
produce a borosilicate glass waste form.
Dr. Moeller requested information regarding leach testing of
incinerated products and was informed that the EPA TCLP tests are
performed.
Also, for NRC-licensed materials SEG does have two
approved topical reports. It was noted that the SEG facility is
designed for minimum waste generation and even though designed to

I

I
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State Experiences and Perspectives
Mr. Holmes Brown of the LLW Forum provided general introductory
comments and observations on LLW and source term related topics. He
elaborated on several current difficulties experienced - the
question of the shipment of radioactive packages as wastes or a
material (in this latter case, it is possible to bypass some of the
thornier parts of the regulations) and the difficulties associated
with ascribing ownership (and thereby disposal responsibility) for
residual wastes.
He also noted that the overall system of LLW management is in a
system of transition and therefore, in the future, disposal costs
may be a based on activity versus quantity. He believes there is
a need to better define volumes actually generated and stored as
well as a need to make certain that a variety of LLW acceptance
criteria do not evolve. He noted that currently there are only two
disposal sites which fortunately have fairly uniform acceptance
criteria, but this might change as more sites are commissioned. In
his group, the LLW Forum, the source term has been the subject of
significant discussion.
The consensus of the group is that the
most important problem to resolve is associated with scaling
factors.
If the traditional method is used, a LLW disposal site
could apparently be rapidly (but falsely) loaded to capacity.
A discussion of various codes and scaling factors ensued amongst
the ACNW members and NRC and EPRI personnel with the conclusion
being that perhaps a proposed generic topical report on this
subject should be submitted for NRC review and approval.
Massachusetts - P. Mayo, Low-Level Radioactive Waste Management
Board
Mr. Mayo's presentation was divided into three principal areas:
program design and planning; a case study directed by him while he
was an employee of the State of New York; and an update of the
Massachusetts effort.
In his handouts, he presented the needs for a source term, the uses
of the source term data, the informational sources for developing
a source term, some of the problems associated with source term
development and the general methodology that he believes should be
employed. He noted that it was important to analyze the source term
data received/generated, recognizing that there may be unusual
circumstances and shipments that will skew the data and impact on
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the development of a good 30 year source term (such as the periodic
shipment by utilities of high activity control rods and other
hardware).
In his New York experience, on-site interviews with a cross-section
of LLW generators were conducted. The New York report (copies were
provided to ACNW members and presenters) indicated that, for the
proposed New York LLW disposal facility, the sources of waste would
be:

LWRs - 57%; facility decommissioning - 18%; industry - 21%,

Cintichem (a major radionuclide producer) - 2%; irradiated hardware
- 1%. It was estimated that after 500 years the activity in the
site would decay from 6 million Ci to 4000 Ci.
Massachusetts has not yet decided to build a facility. Their most
recent survey indicates that -98% of the waste would be Class A,
with the remaining 2% evenly divided between Class B and C. He
noted that, during the last 3 year period, 52% of the state's waste
was generated from other than the electric utilities. Furthermore,
99% of the generated waste was shipped for disposal.
Dr. Steindler queried as to what portion of the estimated waste
inventory was based on "real" analyses and was told that, although
there was no precise technical answer to the question, it was
believed that the data provided to - and used - in the survey was

probably satisfactory.
Illinois - R. Allen, Illinois Department of Nuclear Safety (IDNS).
Mr. Allen discussed the Sheffield site, noting that it was probably
selected due to its location halfway between the Dresden and Quad
Cities sites. He noted that only major radionuclides were noted in
the RSRs. It was estimated that -20,000 Ci of Co-60, 3,700 Ci of
Sr-90, 450 Ci of C-14 and 4800 Ci of Pu were on site. However, he
pointed out that some estimates were fairly good while others
seemed to be fairly crude.
The studies and surveys conducted by the USGS and US Ecology were
described. Although US Ecology detected no evidence of migration,
the USGS did detect H-3 in the SE off-site pathway in 1976.
In 1988 a four-part agreement was reached between the state and the
operator, requiring: 1) the installation of a new cap; 2) the
establishment of a buffer zone; 3) the establishment of a long term
monitoring program (with an escrow fund set up for immediate use
should prompt corrective action be required); and 4) a system
established for signaling (and triggering recognition) of the
potential for an unusual event. To date, IDNS has declared six such
events. Triggering events result in the operator making additional
payments to the state. Although, with the addition of the new cap,
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a downward trend in values has been seen, it is believed too early
to determine that the cap is the answer.
In 1998 the site is to revert back to the state. It was also noted
that adjacent to the Sheffield LLW site there is a chemical
hazardous material site. An agreement has been reached with the
EPA to pump and treat that site.
Michigan - T. Strong, Low-Level Radioactive Waste Authority
Mr. Strong discussed the status of LLW management and disposal in
Michigan, noting that Michigan joined the Midwest Compact in 1982
and was selected as the host state in 1987. A statewide screening
process eliminated 97% of the state, leaving 81 parcels large
enough for a LLW disposal site.
In November 1989, the three
largest parcels were rejected, four months later 2 more sites were
eliminated because of wetlands, and in May, 1990 the last site was
eliminated because it failed to meet the criteria. At that time
Michigan requested a 6-9 month delay from the Compact to study
additional areas.
On November 10, 1990, the sited states denied access. In addition
the Compact and the state continued to experience unsatisfactory
relations with Michigan ultimately being displaced from the
Compact. Mr. Strong believes that the principal reason for the
conflict was who was to be in charge of the siting process - the
state or the Compact.
Based upon a survey of the 700 generators in the state (450
responded), access denial is not a major problem in Michigan. Most
generators are perceived as coping satisfactorily and report that
they can continue to do so until the end of 1995.
Contrary to a
recent press article, no hospitals in the state are shipping
patients out-of-state for treatment.
On March 18th the state legislature passed a bill establishing a
public advisory board, which is to consider whether Michigan should
join another compact; form a new, smaller compact; or go it alone.
A study is also underway to consider a centralized storage facility
and how to restructure the siting of such a facility in Michigan.
Although it is believed there is sufficient information available
for the Board to make basic policy decisions, it is recognized that
perhaps all essential information is not available.
Dr. Pomeroy questioned the timeframe for the state to resolve these
issues and was told that 8-10 years is anticipated. In response to
another question, Mr. Strong believed that no so-called "super
compacts" would evolve.
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On March 19, 1993, Michigan challenged the Low-Level Radioactive
Waste Policy Act, appearing in Federal court in Cincinnati to
present its position. While similar to the recent New York State
challenge, it goes further in a few areas.
Texas - R. Alvarado, Texas Low-Level Radioactive Waste Disposal
Authority
Mr. Alvarado noted that although Texas does not routinely perform
an annual report of waste streams, it is currently doing its fourth
data update. The last estimate indicated some 52,000 cu.ft. was
being generated in the state/year. He also noted that the current
proposed Texas site contains 16,000 acres, with only 400 acres of
that total area to be used for the LLW disposal facility. The
current disposal cost estimate is -$100l

cu.ft.

It is anticipated

that the application for the site will be complete by December
1993. Another year has been inserted in the schedule to work with
the regulator plus an additional year for hearings.
The most
optimistic operating date is mid- to late 1996, probably 1997.
Regular meetings are held with the regulators to iron out
difficulties in the process early. Texas estimates the site will
cost $60 million to bring to fruition with a life cycle cost of
$260 million.
He also noted that in 1986 the state worked with generators to
reach agreement that radionuclides with short half-lives (<300
days) or with external exposure rates <0.01 mSv/year and that met
certain other criteria, could be disposed of in municipal sanitary
landfills. This "BRC" criteria, which was passed several years ago
after full public participation, assists in the minimization of LLW
quantities to be considered for disposal at the eventual site.
Texas has also worked with its licensees to reduce wastes. One
noticeable example is the University of Texas which reduced its
liquid wastes to <40% of their prior quantity. Twenty nuclides are
considered key and will be closely watched.
Two current problems in regulation noted by Mr. Alvarado:
1. NARN generated by the University of Texas cyclotron.
While Texas realized it would find radium dials, it overlooked
the magnitude of this source; and
2. Pipe scale from oil/gas wells. It is estimated that more
than 1 million cu. ft. with over 20,0000 Pci/gm exist for
disposal.
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Mr. Alvarado noted that Vermont and Maine have asked to form a
compact with Texas. Although the legislature is considering this
proposal at this time, the law specifies that no state generating
>20% of the Texas waste volume over the next 50 years can be
considered.
It will also cost a state such as Vermont a $25
million payment up front.
Dr. Pomeroy asked who performed performance assessments (PA) and
was informed that it is viewed as part of the overall system.
There is,
however, no ground-water pathway with which to be
concerned.
PA is used as a formal check.
In summation, Texas
perceives the proposed LLW site as a "piece of ground with which
they are comfortable."
Dr. Steindler asked about the timescale for the PA calculations and
was informed that all radionuclides were run through their peak
dose, and that the calculations were generally run out to -1000
years.
After thanking the participants, Dr. Moeller recessed the meeting
until the following morning, March 24. At that time, there being
no further presenters, the Working Group, in open session discussed
the presentations and agreed to draft a proposed letter on the
overall topic for consideration and approval as a letter from the
ACNW.
A copy of that letter (dated March 31, 1993) to the
Executive Director for Operations, titled "Source Term and Other
Low-Level Waste Considerations," is attached to these minutes.
Attachments:
Annotated Agenda
Letter doted March 31, 1993
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ORDER OF PRESENTATION AND SCHEDULE OUTLINE
FOR WORKING GROUP ON LOW-LEVEL RADIOACTIVE
WASTE DISPOSAL FACILITY SOURCE TERM

Tuesday, March 23 1993. Room P-llO. 7920 Norfolk Avenue. Bethesda, Hd.
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State nper.inces and verspectives
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Rt&0
+:)
e

4: 0p.m.- 5:1U

* * * Break * * *

Illinois: Sheffield et al.-Rich Allen,
Office Manager, Environmental Safety,
Illinois Department of Nuclear Safety

p.m.

Massachusetts:
The
Genesis
and
Implementation of a Plan-Paul Mayo,
Deputy Director for Technical Operations,
Low-Level Radioactive Waste Management
Board
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Facilitator, LLW
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Overview-Holmes Brown,
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Michigan: Withdrawal From a Compact and
Subsequent Experiences and PlansThor Strong, Associate Commissioner, LowLevel Radioactive Waste Authority
Texas: Progress/Prospective ReportReuben Alvarado, Director of Engineering,
Texas
Low-Level
Radioactive
Waste
Disposal Authority
Session Conclusions-D. W. Moeller
Session Recess-to be continued at 8:30
a.m. the following day.

Wednesday. March 24. 1993-Continuation Session
8:30 a.m.- 9:j4"a.m.

Wrap-up Session (Committee discussion as
to possible comments, next course of
action, etc.)

NOTE: THE 52ND MEETING OF THE ADVISORY COMMITTEE ON NUCLEAR WASTE
WILL COMMENCE AT 10:00 THIS DATE. FOLLOWING CONCLUSION OF THIS
SESSION OF THE WORKING GROUP.
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March 31, 1993

Mr. James M. Taylor
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Mr. Taylor:
SUBJECT:

SOURCE TERM AND OTHER LOW-LEVEL WASTE CONSIDERATIONS

On March 23-24, 1993, the Advisory Committee on Nuclear Waste
(ACNW) convened a working group meeting to discuss data being
collected on the characteristics of low-level radioactive waste
(LLW).
The primary purpose of this meeting was to gain a better
understanding of the LLW source term, emphasizing those characteristics of the waste that, upon disposal, might influence public
Participating in the meeting were members of
health and safety.
the NRC staff, processors of LLW, operators of the three existing
LLW disposal facilities, and representatives from the Low Level
Waste Forum, the Electric Power Research Institute, the Idaho
National Engineering Laboratory (INEL), and four states in which
This
methods for disposing their LLW are under consideration.
held
on
the
52nd
ACNW
meeting,
matter was also discussed during
March 24-25, 1993. Through this letter, we share with you some of
our findings, observations, and conclusions.
SOURCE TERM

1.

We have been concerned that data on LLW emplaced in a disposal
facility may be insufficient to evaluate the potential for
radionuclide releases. We understand that one of the guiding
criteria in the development of the Uniform Low-Level Radioactive Waste Manifest System was to provide data considered
essential to the conduct of performance assessments of
It may be that further refinements of
disposal facilities.
the Manifest System will be required to satisfy additional
needs for data. Owing to the site-specific data requirements
for estimating the release and transport of radionuclides from
disposal facilities, the staff should ensure that the data
being collected through the Manifest System can be used for
analyses covering the full range of environments likely to be
found in the various LLW disposal facilities. Also, we urge
that the practice by the NRC staff to provide definitive
ATTACHMENT 2
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guidance to several of the states in the design of LLW source
term surveys be continued.
2.

Improvements have been made in the methods that are available
for estimating the quantities of certain key radionuclides
(for example, 1291) that are present in LLW.
Although, in
prior years, the concentrations of radionuclides estimated to
be present at below detectable levels were recorded at the
levels of detection,
empirical scaling factors have been
developed that result in significant improvements in the
quality of such estimates. The program of the NRC staff to
encourage submission, review, and approval of a topical report
on this matter should be expedited. Once the topical report
has been approved, implementation of the new scaling factors
should be encouraged. There also continues to be a need for
much better recording of the bases for the quantities of
specific radionuclides present tn LLW. One item of information that should be included in the Manifest System is whether
such quantities are based on measurements or estimates.

3.

Although better source term data will be useful as indicators
of trends in the generation of LLW, such data will be beneficial in many other ways. These include their application in
facility sizing and design, transportation studies, waste
processing, occupational health and safety assessments, and
cost evaluations.
Although source term data will, at best,
continue to have accompanying uncertainties, these uncertainties will often be smaller than those associated with the data
in the environmental transport models used in performance
assessments. Thus, attention needs to continue to be given to
improving both the models and the data used for assessing
environmental transport.

OTHER COtSIDERATIONS
1.

There is a need to provide better guidance to LLW facility
developers on the characterization of sites for LLW disposal
facilities, in terms of both screening such sites and conducting detailed evaluations of those that are undergoing further
consideration. The data resulting from site characterization
may be equal in importance to those on the source term. The
NRC staff should institute an aggressive program of regulatory
support to the states involved in such activities.

2.

There is an increasing trend on the part of LLW generators to
send the waste to treatment facilities for processing before
disposal. Such processes include incineration, super-compaction, and smelting.
These processes provide not only the
desirable volume reduction but, in some cases, enable the
waste to be converted into inert forms by, for example,
vitrification of the ash from incineration. These processes
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hold promise for more definitive performance assessments of
LLW disposal facilities with the attending increases in
confidence about the protection of the health and safety of
the public.
3.

The Performance Assessment Center at INEL maintains a library
of computer codes and performance assessment methodologies,
and its staff is available to assist the states in health and
safety assessments of proposed LLW disposal facilities. The
NRC staff should encourage the states to take advantage of
this resource. This is especially true in light of the fact
that many different approaches are currently being used by the
individual states in conducting performance assessments.
Another incentive for using the Performance Assessment Center
is that both LLW disposal facility developers and regulators
often see performance assessments as a discrete component of
the LLW disposal process, not as an essential part of disposal
facility evaluation. This situation needs to be recognized by
the NRC and Agreement States. We understand that appropriate
guidance is being incorporated into the LLW Performance
Assessment Development Program Plan being prepared by the NRC
staff.

4.

The representative from Texas indicated that the state had
developed a system whereby radioactive wastes containing
radionuclides with half-lives less than 300 days, or having
external exposure rates of less than 0.01 mSv/year (1
mrem/year), can be sent to a municipal sanitary landfill for
disposal subject to certain restrictions. This has resulted
in considerable savings with no apparent detrimental health
effects.

5.

On Pecember 28, 1990, the NRC staff issued a request that the
nuclear power plant utilities report any mishaps that occur in
the management and disposal of LLW such as, for example,
failures in the solidification of ion exchange resins.
The
NRC staff should be encouraged to tabulate and report this
information.

6.

Several participants in the working group meeting were
concerned that the individual states and compacts are not
acting to reduce the number of LLW disposal facilities under
consideration.
With the trend toward waste compaction and
incineration and the application of techniques to reduce the
generation of LLW, the number of disposal facilities required
may be reduced even further.
Although correcting this
situation is not the responsibility of the NRC, an overabundance of disposal facilities, each operating on a part-time
basis, could lead to health and safety problems.
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As may be noted from the comments above, the working group meeting
proved to be stimulating and informative.
We will continue to
follow these and related topics.
Sincerely,

Dade W. Moeller
Chairman

