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From: Jams M. Taylor 
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for Operations 

Subect: IMPLEMENTATION OF THE U. S. ENVIRONMENTAL PROTECTION 
AGENCY'S HIGH-LEVEL WASTE DISPOSAL STANDARDS 

Purpose: In response to Staff Requirements Memoranda M890711A of 
July 21 and M8907268 of August 8, 1989, this paper informs 
the Commission of: (1) the status of the U. S. Environ
mental Protection Agency's (EPA's) high-level waste (HLW) 
disposal standards development; (2) the U. S. Nuclear 
Regulatory Commission (NRC) staff's reevaluation of its 
views on implementation of probabilistic standards; and (3) 
the status of the staff's reevaluation of the use of such 
quantitative standards by development of procedures and 
rules that are needed for implementing the standards.  

To request Commission approval of staff plans to pursue a 
continuing evaluation of the EPA stanaards by way of 
rulemakings and interactions with EPA's staff.  

Summary: EPA, pursuant to the provisions of the Nuclear Waste 
Policy Act of 1982 (Pub. L. 97-425), is responsible for 
development of environmental radiation protection standards 
for disposal of HLW. NRC is responsible for licensing the 
disposal repository, but its licensing judgment must be 
based on compliance with the EPA standards. EPA promulgated 
its standards in 1985, but the standards were vacated in 
1987 by the U. S. Court of Appeals. They are expected to 
be reissued for public comment in late 1989, and some parts 
of the standards are expected to remain unchanged from those 
promulgated earlier. Specifically, the probabilistic 
nature of the "containment requirements" section, which was 
Initially opposed by the Commission, is expected to be 
retained. The staff's reevaluation of its views on 
implementation of probabilistic standards in a HLW 
repository licensing review and the basis for the staff's 
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views are presented in this paper. This paper also 
discusses U.S. Department of Energy's (DOE's) plans for 
demonstrating compliance with the standards and the NRC 
staff's plans for rulemakings related to implementation of 
the standards.

Before EPA issues revised standards for public co leit, 
staff will provide the Commission an evaluation of the 
technical basis from which the revised standards were 
derived, and any comments the staff considers should be 
provided to EPA before publication of those standards.

the

Background: ILW (including spent nuclear fuel) is highly radiotoxic and 
will remain hazardous for thousands of years. Projecting 
the performance of the natural and man-made components of a 
repository over such a long time will involve uncertainties 
that may be unprecedented In engineering and risk 
assessment practice. The challenge facing NRC and EPA is 
to develop a regulatory approach that will accommodate 
these uncertainties. Such a regulatory approach should 
alloy licensing decisions to be reached on acceptance of 
suitable sites and designs and rejection of unsuitable 
ones, while avoiding reliance on overly conservative 
approaches that would excess4vely increase disposal costs 
or might eliminate suftable repositories from 

- consideration.  

In the late 1970's, EPA began development of environmental 
radiation protection standards for disposal of HLW. As the 
benchmark for overall repository system safety, those 
standards address: (1) the time period after disposal for 
which repository performance must be projected (at least 
10.000 years); (2) the conditions for which performance is 
to be assessed (both expected performance and performance 
following reasonably foreseeable disruptive processes and 
events); and (3) the maximum allowable contamination of 
groundwaters, doses to individuals, and population impacts.  
The standards reflect an unprecedented societal concern 
over the perceived long-term hazards of HLd, and an 
apparent societal willingness to bear the cost of 
implementing the safest disposal technology that is 
reasonably achievable.  

On December 29, 1982, EPA published its proposed standards 
(40 CFR Part 191, 47 FR 58196) and solicited public comment 
on them. Of particular note was the probabilistic nature 
of the standards, which endorsed a non-linear, inverse 
relationship between the allowable size of a release and 
the likelihood that a release would occur. NRC's comments
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(dited May 10 and U, 1983) objected to the probabilistic 
nature of the standards, stating, in part. that "It]he 
numerical probabilities in [the standards] would equire a 
degree of precision which is unlikely to be achievable in 
evaluating a real waste disposal system." The NRC comme-t 
went on to explain that "...identification of the relevant 
processes and events affecting a particular site vwil 
require considerable judgment and will not be amenable to 
accurate quantification, by statistical analysis, of their 
probability of occurrence." 

EPA retained its numerical standard, but in response to NRC's 
comments, EPA added wording to the final standards which was 
virtually identical to the wording of Section 101 of 10 CFR 
Part 60. This text recognized the long time involved ard the 
associated substantial uncertainties in projecting HLW 
repository performance, and emphasized that a "reasonable 
expectation," rather than absolute proof, is to be the 
test of compliance with the standard.  

In an additional attempt to provide flexibility for 
implementation of the standards, EPA also provided that 
quantitative predictions of releases from a repository were 
to be incorporated into an overall probability distribution 
only "to the extent practicable." This phrase appears to 
allow at least some additional discretion for NRC to 
incorporate qualitative considerations into its decision
making, rather than placing sole reliance on numerical 
projections of repository performance.  

Based on these changes in EPA's standards, the NRC staff 
withdrew its objection to the standards. In SECY-85-Z72, 
dated October, 1985. the staff informed the Commission 
that "[a]lthough the staff continues to believe that the 
probabilistic nature of the standards will pose a signifi
cant challenge, the staff considers that the standards, in 
the current form, can be implemented in a licensing 
review." The Commission did not disagree with the staff's 
assessment and, on September 19, 1985, EPA promulgated 
final environmental radiation protection standards for 
disposal of HLW (50 FR 38066). The final standards (40 CFR 
Part 191) included provisions for (1) groundwater 
protection; (2) individual protection; and (3) total 
release of radioactive material to the environment for 
10,000 years after waste disposal. The latter requirement, 
the "containment requirements," retained its prob-tilistic 
format, imposing more restrictive release limits ;jr 
relatively likely releases than for those less likely to 
occur. Included in the containment requirements was the
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Discussion:

qualifying wording referred to previously, recognizing the 
need for non-quantitative considerations when evalLiting 
compliance with the probabilistic standards. The 
requirements for groundwater and individual protection were 
much less encompassing, being limited to "undisturbed 
performance" for only the first 1,000 years after waste 
disposal.  

A 1987 Federal court decision remanded these standards for 
further consideration by EPA. The basis for the remand 
involved the procedures used to issue the groundwater and 
individual protection requirements and inconsistencies 
between those requireents and other EPA standards. The 
probabilistic contaituent requirements were not found to be 
defective. A recent internal EPA (working) draft of the 
revised EPA standards indicates that most, but not all, 
chan;s under consideration are related to the court 
decision, and that the probabili.tic portion of the 
standards is likely to be retained largely unchanged.' 

EPA's pending revision and reissuance of its HLW standards 
has pr~vided an opportunity for the NRC staff to reexamine 
its earlier views on implementation of those standards. In 
particular, the additional experience acquired by the staff 
since 1985 in probabilistic risk assessments for power 
plants and application of NRC's safety goals will be drawn 
on to determine whether the staft still retains its 
confidence that probabilistic standards can be implemented 
in an NRC licensing review.  

EPA developed its stand3rds by evaluating the performance 
of several hypothetical repositories ar.d by considering the 
costs and benefits associated with alternatives such as 
improved engineered barriers. In describing the standards, 
EPA stated t~ t ". . . the Agency [EPA] has been able to 
develop standards for the management and disposal of these 
wastes that are both reasonably achievable - with little.  
if any, effort beyond that already planned for commercial 
wastes - and that 1limit risks to levels that the Agency 
believes are clearlj acceptably small" (50FR38070, 
September 19. 1985). EPA's standards are thus more a 
generic quantification of "as low as reasonably achievable" 
(ALARA) than a safety limit based solely on consideration 
of acceptable levels of risk.

' A second working draft is expected later this fall. The staff plans to 
provide specific written comments to EPA on the second working draft. The 
staff will inform the Commission of any problems and the staff's recom
mendations for resolving them prior to providing the comments to EPA.
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The probabilistic portien of the EPA HLW standards was 
derived so that population Impacts would be restricted to 
1000 premature cancer deaths over 10,000 years for a 
repository inventory of 100,000 metric tonnes of soent fuel 
(the approximate inventory to be generated byall currently 
operating power plants in the U.S.). This average 
population risk (10-'/yr) is intermediate between the 
population risk typically posed by a single coimercial 
nuclear power plant (10-I/yr) and that represented by all 
commercial nuclear power plants in the U.S. (10f/yr). Thus.  

Ithough the standards represent something of a generic 
quantification of ALARA, the level of impacts allowed by 
the standards does not appear to be significantly different 
from that currently presented by operating nuclear power 
plants.  

However, it is important to recognize that the achievability 
of this risk level by a real repository has not yet been 
tested by analysis and thus achievability by a real 
repository is uncertain. DOE's current efforts in developing 
performance assessment capabilities for the civilian 
repository program may provide significant insights, as 
will DOE's experience in developing performance assessments 
for the proposed repository for defense transuranic wastes.  
i.e., the Waste Isolation Pilot Plant (WIPP). The EPA has 
proposed that the DOE publish the performance assessments 
for WIPP in a supplement to the Environmental Impact 
Statement for that facility, where all can se* and comment 
on it.  

An effort by a team of staff from the Offices of Nuclear 
Material Safety and Safeguards and Nuclear Regulatory 
Research to conduct preliminary analyses of repository 
performance will be a further step in answering this 
question. Meanwhile, the staff intends to give substantial 
attention to the proposed revisions of the EPA HLW 
st~ndards. Prior to publication of EPA's revised standards, 
the staff will provide the Commission an evaluation of '.e 
technical basis from which those standards were derived.  
and any coments the staff considers should be provided to 
EPA before public comments are requested.  

The Mature of the Problem 

Differing views on implementation of the EPA HLW standards 
ultimately derive from different perceptions of the 
statistical rigor required for estimates of the 
probabilities of potentially disruptive events such as 
fault movement, volcanic activity and climate change.
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A rigorous application of EPA's numerical standards would 
require estimates of the probabilities of potentially 
disruptive events that are derived from a statistical data 
base of previous occurrences of those events at the 
repository site. Some of the events of Interest may 
be relatively rare compared to the length of the geologic 
record for a repository site. A recent National Research 
Council report' dealing with probabilistic seismic hazard 
analysis noted that the relatively short historical record 
of seismc activity requires reliance on other techniques 
when projecting seismic activity for thousands of years 
Into the future. Moreover, some potential events may not 
even be evidenced in the geologic record (e.g., human
initiated events). Therefore, a rigorous application of 
the EPA standards would lead to the conclusion that the 
standards cannot be implemented in a licensing review.  
Indeed, this Interpretation was exactly NRC's view of the 
standards when EPA proposed them for public comment in 
1982.  

EPA retained the numerical standard, but in response to 
KRC's concerns, EPA added text (previously mentioned), to 
its probabilistic containment requirements, recognizing 
the uncertainties involved in projecting repository 
performance over long time periods. Specifically, EPA 
stated that *Cp]roof of the future performance of a 
disposal system is not to be had In the ordinary sense of 
the word in situations that deal with much shorter time 
frames. Instead, what is required is a reasonable 
expectation, on the basis of the record before the 
implementing agency, that compliance . . . will be 
achieved.0 In Appendix B of the standards, EPA elaborated 
on its views on implementation of the standards. There, 
EPA stated: 

Determining compliance with (the standards] will also 
involve predicting the likelihood of events and 
processes that say disturb the disposal system. I r 
making these various prWictions, it will be 
appropriate for the implementing agencies to make use 
of rather complex computational models, analytical 
theories, and prevalent expert judgment relevant to 
the numerical predictions. Substantial uncertainties 
are likely to be encountered in making these 

SPanel on Seismic Hazard Analysis, Probabilistic Seismic Hazard Analysis, 
National Academy Press, Washington, D.C., 1988.
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predictions. In fact, sole reliance on these 
numerical predictions to determine compliance may not 
be appropriate; the implementing agencies may choose 
to supplement such predictions with qualitative 
Judgments as well.  

This text indicates that EPA did not intend to require 
that LW repository licensing decisions be based solely 
on numerical probability estimates. Rather, EPA 
recognized that other, more qualitative considerations, 
such as the multiple-barrier, defense-In-depth concept 
imbedded in Part 60. would play a major role in evaluating 
the safety of a proposed repository. Although these 
statements by EPA characterize the use of non-quantitative 
factors as *supplemental to" the numerical standard and 
discuss flexibility in terms of treating uncertainties.  
the determination that must be made under EPA regulation is 
that there is a "reasonable expectation" that repository 
performance will comply with the numerical standard. Thus, 
while the language added by EPA to the rule and in the 
Supplementary Information tends to recognize qualitative 
considerations, an acceptable approach to implementation is 
still ambiguous and the governing standard is still the 
probabilistic -numerical stindard.  

NRC Licensing RUquirements 

Part 60 currently contains language in Section 60.101 
recognizing that "reasonable assurance" must have a 
somewhat different interpretation in repository licensing 
than it has in other NRC licensing decisions dealing with 
much shorter time periods. However, Part 60 does not now 
directly address implementation of the EPA standards, 
because those standards had not yet been developed when 
Part 60 was published. After promulgation of the EPA 
standards in 1985, the NRC published proposed "conforming 
amendments" to incorporate those standards into NRC's 
regulations (51 FR 22288, June 19, 1986). Thcse proposed 
amendments, which were withdrawn when the Court of Appeals 
reranded the EPA standard, would have added, to Part 60, 
text nearly identical to that cited from EPA's Appendix 6, 
previously mentioned. In addition, a lengthy exposition on 
implementation of the EPA standards was presented in the 
Supplementary Information for the proposed amendaments. The 
conforming amendments were intended to establish, through 
rulemaking, the regulatory basis to ensure that the EPA 
standards could be implemented in a workable manner in 
NRC's licensing process. As will be discussed later in 
this paper, the staff anticipates reinitiation of the
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conforming amendments rulemaking (and initiation of one or 
more addittonal implementation rulemakings) when the EPA 
standards are reissued. The staff believes that the 
conduct of these rulemakings can and will ensure that the 
application of probabilistic analyses in NRC's licensing 
process will remain carefully judgmental, as intended by 
EPA and NRC.  

Probability Estimates 

As discussed previously, numerical probability estimates 
are not Intended to be the Wole basis for repository 
licensing decisions. However, neither are purely 
qualitative considerations. In the NRC staff's view, the 
EPA standards require a combination of the two types of 
information to be weighed when evaluating repository 
safety. Thus, the question still remains as to whether 
probability estimates for very unlikely events can be 
derived in any meaningful way.  

The staff view is that probability estimates can be 
developed that are reasonably defensible -- at least for 
sites that are not unusually complex or geologically 
active. (Current information is not adequate to determine 
whether the Yucca Mountain, Nevada site is so geologically 
complex and active as to preclude meaningful probability 
estimates. This is a major issue to be resolved as soon as 
practicable during site characterization.) The basis for 
this view consists, in part, of an important distinction 
between the probability of occurrence of a potentially 
disruptive event and the probability that a release of 
radioactive material to the accessible environment will 
occur within the 10,000-year regulatory period addressed by 
the EPA standards. The very low probability contained in 
the standards -- one chance in 1,000, over 10,000 years -

refers to a release to the accessible environment rather 
than the occurrence of an event that might lead to the 
release. The probabilities of events and releases can be 
quite different because of three factors, referred tj here 
as the resiliency, geometric, and time factors.  

Resiliency factor. The nature of an HLW repository is such 
that it may be partially or totally resistant to some types 
of events. As an example, vibratory ground motion 
associated with fault movement is likely to be relatively 
unimportant because for most repository designs there are 
no components whose integrity is sensitive to vibratory 
ground motion. Similarly, drilling into a repository 
during the first 300 to 1000 years, when waste canisters



The Cmufsaloners - 9

are required to be substantially intact, or drilling Into 
an unsaturated Zone repository, may cause I ttle or no 
release unless the drilling directly strikes a canister.  
If a repository site were found with a groundwater travel 
time betwee the repository and the accessible environment 
approaching 10.000 years, that site would be resistant to 
most events other than those that could substantially 
shorten the groundwater travel time. The staff anticipates 
that, for some events, there wi ll be no need for 
probability estimates, when it can be shown that the 
repository system is resistant to the disruptive effects of 
the events.  

Geometric factor. Generally. the NRC and EPA regulations 
presuie that a repository would be located within a larger.  
relatively homogeneous geologic setting. The geologic 
record of this larger area can provide the basis for 
estimating quite small probabilities of occurrence at the 
repository site. Consider, for example, a 10 kmz reposi
tory site located within a 10,000 lra geologic setting.  
Events distributed randomly within the geologic setting.  
and with a recurrence Interval of 10.000 years, would have 
a probability of occurrence at the repository site of only 
10-' per year.. To the extent that potentially disruptive 
events can be considered random, the staff anticioates that 
this type of geometric consideration will be very signi
ficant, in developing probability estimates.  

Time factor. The time at which an event is postulated to 
occur Is very Important In evaluating Its significance.  
First, radioactive decay rapidly reduces the radioactive 
inventory of some of the shorter-lived conLituents of L4W.  
For events that disrupt only a very small fraction of a 
reposftory (e.g., drilling that strikes a waste canister) 
releases may not be significant unless the event occurs 
within the first few hundred years after repository 
closure. Second, the time lapse between the occurrence of 
an event and any resulting release may be quite long for a 
well-etsfgned and sited repository. If, for example, the 
time for transport of released waste through the geosphere 
to the environment Is 9000 years, only those events that 
occur within the first 1000 years after repository closure 
would be of regulatory significance In applying a 10,000
year standard. In both cases, the staff expects estimates 
of event proUbilities to be more meaningful over these 
shorter time periods than they wojld be for 10,000 years.
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In sumary, there may be a difference of orders of magni
tude between the probability that an event will occur and 
the probability that a release will result. Thus. In order 
to dmonstrte that a release has a probability less than 1 
chance In 1,000 over 10,000 years, it might only be 
nocesary to show that the probability of an initiating 
event Is less than I chance In 100.000 per year -- a short 
enouh recurrence interval so that the geologic record 

provide useful information. The predominant staff 
view Is that meaningful, although not necessarily 
statistically rigorous, probability estimates can be made 
for repositories located at well-chosen sites -- i.e..  
sites that are not unusually complex or geologically 
active. In fact, the ability to develop the required 
probability estimates is a de-facto siting criterion for 
evaluating how well the site Is understood and thus, how 
confident one can be of Its future performance as part of 
a repository. As an example, the staffs of both DOE and 
NRC have been working to develop methods for predicting the 
probability of future volcanic activity at the Yucca 
Nountain, Nevada site. based on studies of the record of 
past volcanism near the site. These methods have been used 
to develop numerical estimates of site performance. The 
uncertainties in the-probability estimates reflect 
technical concerns with the site which must be resolved 
before licensing, regardless of the standard which must be 
implemented to evaluate ta.e site, rather than concerns with 
the ability to develop these numerical values. The NRC 
staff expressed Its views In its comments on DOE's Site 
Clarecterization Plan (SCP). and additional discussions are 
planned for future meetings with DOE.  

It Is also possible to Interpret the EPA standards to 
require a more rigorous statistical basis, in analyses 
incorporating significant conservatisms, for licensing.  
The only way to produce the required probability estimates 
would be to have available a site-specific geologic record 
approaching the age of the earth, and since such lengthy 
geologic records can seldom be found, rigid imolementatlon 
of the EPA standards is likely to prove impossible. Also.  
the principal discussion has focused on geological 
exmples. Nowever, the EPA standard Is not limited to 
geologic events but an entire spectrum of events that have 
the requisits likelihood. It can be extremely difficult to 
deal with the tall of a probability distribution of very 
large events with mean probabilities on the orler of 10-7 
to 10-8/year. In the context of the EPA standard, it may 
also De difficult to deal with Such things as climatic 
cmanges caused or affected by human activity over thousands
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or years (e.g.. greentouse effect concerns resulting from 4 

Increased fossil fuel use in recent decades).  

Who"e free Here? 

Wihile the basic principles reflected in the EPA 1985 chne which recopized uncertainties and the need for .=,+*' 

a~quanttifiable technical Judgments In assuring repository 44 porforsanci remi~n valuable and Important, additional •'*.  
claitfication and gi~dance Is requtrel In order to deall": 
wt these Issues. Specifically. additionalI clarification 
and guidance is needed to com to grips with how 
mon-quantifiable technical Judments are to be used in ,P NA 
assessing Oreasonable expectation" of compliance with the 
ipverning numerical standard. The NRC staff has Identified 
two basic courses of action available to the Coamission 
(a) reaffirm Its earlier acceptance of the probabilistic 
nature of the EPA standards provided that clarification of 
the treatment of key problem areas can be worked out (in 
this connection the staff will work closely with EPA to 
develop wording which could be used in either revised EPA 
standards or in NRC regulations, as appropriate, to 
minimize potential Implementation problems and will remain . T 
alert to development# that could potentially alter this 
acceptance) or, (b) if the standards are now or subsequently .  
Judged not to be implementaole, petition EPA to reissue the 
standards In an altertd or non-probabilistic format.  
Comining these two basic courses of action with the 
prospect of developing Implementing amendments to Part 60 
has led the staff to Identify the following four 
alternatives.  

Altg tIVeQI Current EPA Standards and Part 60. In 
this alternative. the probilisic portC of tE EPA 
standards would be reissued with the same format as in 
IM85. The specific wording of the standards and of Part 60 
would be revised only as necessary to resolve potential 
implementation problems and to ensure consistency between 
the t regulations. The main advantage of this alter
native Is that a complete set of regulatory standards could 
be esUblished quickly, providing guidance to DOE for its 
repository development program. The main dlisadvantage of 
this alternative is that it eight leave many contentious 
issule, such as acceptable methods for estimating the 
probabilities of disruptive events, to be resolved during a 
licensing review. The absence of clarification may make it 
virually Impossible to rtsolvo difficult licensing Issues 

within the thret-year statutory time frame.
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Alternative 2 -- Revised EPA Standards and Current Part 60 
eral possible revisions to the EPA standards have been 

considered as ways to make the standards easier to imple
ient. These Include substitution of qualitative terms 
(likely, unlikely, etc.) for the numerical probabilities in 
the standards, restating the numerical probabilities in a 
less precise way (e.g., combining the numerical proba
bilitiesr with modifiers such as "on the order of"). and 
asking the standards consequence-based rather than risk
based (i.e., completely removing all probabilistic aspects 
of the standards). Amendments of these types might allow 
more flexibility for implementation of. the EPA standards, 
butwould be accompanied by significant uncertainties about 
interpretation of the standards. These greater uncertain
ties raise a different obstacle for the licensing process.  
namely, the lack of a clear standard of acceptability. The 
predominant view of the staff Is that the current wording 
of the EPA standards represents a reasonable compromise 
between the goal of precise statement of the regulatory 
requirements of the standards and the desire for 
flexibility In implementing the standards. But, as 
discussed above, additional clarification and guidance is 
needed to address more clearly how non-quantifiable 
technical judgment may be used in lieu of or to fulfill 
the numerical standard. Since the fundamental issue is one 
of clarifying the EPA standard, this should be the 
responsibility of EPA, with substantial input from NRC 
concerning the specific nature of such clarification.  

Alternative 3 -- Current or Revised EPA Standards and 
Nevised Part 60. This alternative, which is currently 
being pursued ty the staff, involves two phases. First, 
the staff will pursue an aggressive interaction with EPA 
during reissuance of its standards aimed at identification 
and resolution of potential implementation problems. To 
the extent possible the staff seeks to have EPA expand on 
Its interpretation of the EPA standard. Second, the staff 
will amend Part 60 before a licensing review so as to 
resolve, where practicable, any remaining potentially 
contentious issues on implementation. 3 The staff currently 
plans three rulemakings related to implementation of the 
EPA HLW standards (see SECY-88-285, October 5. 1988). One 
will provide the basis for making site-specific 
determinations on the potentially disruptive events and 

T&'FeloTj;nt of technical positions or regulatory guides, and interlocutory 
rweiew by a licensing board for resolution of issues, are variations of 
this alternative.

- 12 -
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processes that will need to be considered in developing HLW 
release scenarios. It will revise the current definitions 
of *anticipated" and *unanticipated" processes and events 
In Part 60. The revisions will specify a non-probabilistic 
method to be used for categorizing processes and events as 
lanticipated" or "unanticipated." The staff proposes this 
method because of its view that categorization on the basis 
of uamerical probability estimates would be too uncertain 
to use as the primary basis for preliminary screening of 
events and processes.  

A second rulemaking, referred to as the "conforming 
amendments, will incorporate directly into Part 60 all the 
substantive provisions of the EPA standards and will adopt 
any changes in terminology necessary for conformance 
between the two regulations. An earlier conforming 
rulemaking, previously discussed, was terminated when the 
EPA HLW standards were remanded by a decision of a Federal 
Appeals Court. The amendments currently contemplated will 
serve the same purpose as those previously initiated -
i.e., to reproduce within Part 60 all of the substantive 
requirements of the EPA standards and to eliminate any 
differences in terminology that might otherwise cause 
confusion during a licensing review.  

As discussed earlier, it is the staff's intention to work 
closely with EPA during reissuance of its standards to 
reduce or eliminate, to the extent practicable, potential 
sources of confusion or contention about acceptable means 
for implementing the EPA standards. Nevertheless. the 
staff recognizes that it likely will not be possible for 
EPA to resolve all issues regarding the standards, and that 
an additional initiative by the NRC may be necessary.  
Thus. the staff is planning to pursue a third rulemaking, 
called the *implementing amendments," which is now only in 
the initial scoping phase. Possible topics to be addressed 
by this rulemaking include: 

1) identification of acceptable methods for validation of 
the models and computer codes to be used for projecting 
repository performance; 

2) specification of acceptable methods for estimating the 
likelihood of potentially disruptive processes and events, 
either generically or on a site-specific basis;
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3) further elaboration, beyond that currently provided in 
Part 60, of the conditions for evaluating potential 
human-induced disruptions of a repository and of the need 
for Incorporation of human-initiated releases into an 
overall probabilistic distribution of releases from a 
repository; 

4) endorsement of an acceptable method for identifying 
potentially disruptive scenarios for analysis, and 
specification of criteria for screening out scenarios with 
low likelihood or consequences; and 

5) elaboration on the meaning of the Section 60.122 
requirements for evaluation of "favorable" and "potentially 
adverse* conditions - especially the requirement to show 
that a potentially adverse condition does not compromise 
the ability of the geologic repository to meet the 
performance objectives relating to isolation of the waste.  

The advantage of this alternative is that it permits 
resolution of certain potentially contentious issues before 
a licensing review, so that those issues will not delay or 
prevent a licensing decision on repository acceptability.  
The disadvantage of this alternative is the significant 
mount of time and staff resources required to develop and 
promulgate the necessary amendments to Part 60. Since the 
purpose and effect of these NRC rules is the implementation 
of the EPA standards, EPA endorsement of such NRC 
Implementation would minimize the potential for protracted 
litigation over whether such NRC rules are consistent with 
NRC's statutory obligation to be Consistent with EPA 
standards. Preferably, EPA should clarify its standards or 
amplify the Supplementary Information accompanying its 
regulation in a manner consistent with the thrust of NRC's 
"implementing regulations." 

Alternative 4 -- No EPA Standards and Current or Revised 
Part 60. This alto-•tive is included because of the 
possibility that EPA might be significantly delayed in 
reissuing its standards, or that the standards might again 
be found legally inadequate by a Court. If there should be 
no EPA NLW standards In place at the time a repository 
license application is received, NRC could still carry out 
its licensing review, relying on Sections 60.31 and 60.41 
as the criterion for overall system performance (no 
unreasonable risk to public health and safety). Doing so 
would, however, inject a significant uncertainty concerning 
the leval of risk that would be considered "unreasonable."

- 14 °
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To prevent this from occurring, NRC could add to Part 60 a 
more precise criterion for overall system performance. The 
staff does not now favor this alternative, and assumes that 
the EPA standards will be available when they are needed.  
The staff will monitor EPA's progress in reissuing its 
standards and, if significant delays become evident, will 
reevaluate the desirability of pursuing this alternative.  
The staff will also keep abreast of developments regarding 
implmentation of the EPA standards for DOE's WIPP as part 
of its continuing evaluation of the standards.4 

Evaluation of Alternatives 

As previously discussed, the EPA standards already contain 
wording allowing considerable flexibility for imple
mentation. Alternatives that further increase flexibility 
suffer from a lack of precision in their statements of the 
safety levels to be achieved (e.g., replacing numerical 
probabilities with "likely," "unlikely," or "credible").  
Additional flexibility might prove counterproductive 
because a licensing review would need to interpret the 
maning of the standards as well as consider whether 
compliance with the standards has been achieved. What is 
needed-is clarification of how the flexibility provided by 
some of the wording in the rule and in the Supplementary 
Information accompanying the 1985 revision may be used in 
satisfying the governing numerical standard. Rather than 
petition EPA for major revisions to the probabilistic 
format, the staff recommends an aggressive effort to work 
closely with EPA to identify potential implementation 
problems in the standards and to develop solutions to 
those problems which can be incorporated by EPA in the 
standards when they are reissued. To the extent that this 
strategy is successful, the breadth of issues needing NRC 
resolution as discussed in Alternative 3, above, will be 
minimized.  

* The EPA standards also apply to facilities used for disposal of 
transuranic wastes -- the type of wastes to be emplaced at WIPP -- and DOE 
must prepare probabilistic analyses to demonstrate compliance of WIPP with 
the standards. EPA's comments on a draft Supplemental Environma-n.al 
Impact Statement (EIS) for WIPP urge DOE to publish an additional 
supplemental EIS or similar compliance document for public review and 
commient after the planned five-year test phase and before initiation of 
the final disposal phase of operations. NRC staff review of DOE's 
iterative performance assessments for WIFP, which will be necessary to 
support the compliance document, could provide additional valuable insights 
into the implementability of the EPA standards.
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The NRC staff recommends continued pursuit of Alternative 
3, and approval of this recommendation is requested.  

DOE's Plans 

The SCP for the Yucca Mountain site, recently reviewed by 
NRC staff, describes in general terms DOE's plans for 
implementing the EPA standards. These plans involve 
Identification of potentially disruptive processes and 
events (several dozen are described in the SCP), grouping 
these into scenarios or "scenario classes." evaluating 
radionuclide releases to the environment for each scenario 
or scenario class, and combination of the resulting 
information into a "complementary cumulative distribution 
function" (CCOF), for evaluation of compliance with the EPA 
standards. DOE's plans correspond well with the staff's 
views of the requirements of the EPA standards. It should 
be noted that the Technical Review Board's (TRB) 
Subcomittee on Performance Assessment is reviewing DOE's 
plans for implementing the EPA standards.  

If the Standards Are Not Implementable 

Although EPA considecs its standards to be implementable, 
EPA recognizes that doubts continue to remain about 
implementation of the EPA standard. As a result, provisions 
for development of alternative standards have been 
incorporated. The Federal Register text (50 FR 38074, 
September 19. 1985) describing the alternative standards 
provision, stated: 

There are several areas of uncertainty the Agency 
[EPA] is aware of that might cause suggested 
modifications of the standards in the future. One of 
these concerns implementation of the containment 
requirements for mined geologic repositories. This 
will require collection of a great deal of data during 
site characterization, resolution of the inevitable 
uncertainties in such information, and aaaptatlon of 
this information into probabilistic risk assessments.  
Although the Agency is currently confident that this 
will be successfully accomplished, such projections 
over thousands of years to determine compliance with 
an environmental reguJation are unprecedented. If -
after substantial experience with these analyses is 
acquired - disposal systems that clearly provide good 
Isolation cannot reasonably be shown to comply with 
the containment requirements, the Agency would

0
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consider whether modifications to [the standards] were 
appropriate.  

Any NRC staff position that the EPA standards can be 
Implemented depends upon the flexibility for NRC to develop 
and apply non-prdbabilistic criteria consistent with the 
Comission's traditional multiple-barrier, defense-in-depth 
licensing philosophy, and the ability to work with EPA to 
Identitfy and resolve potential issues regarding implementa
tion. The staff anticipates that this resolution will 
consist of modifications to the EPA standards and NRC 
rulemakings. However, if this strategy should fail to 
resolve open issues and if implementation of the EPA 
standards should prove unworkable for a repository 
that otherwise appears suitable, EPA appears to be 
committed to reexamine its standards and, presumably, to 
modify those standards as needed to allow a reasoned 
licensing decision to be reached. Application of the 
standards to WIPP will be an additional test of the 
standards and should help to resolve questions about the 
standards, Independent of a formal NRC licenstng review.

The predominant view of the staff is that the technical 
scope of a repository licensing review will be the same 
regardless of the way "in which the EPA standards are 
formulated. If one is to reevaluate the use of quanti
tative licensing standards for the HLW repository, such a 
reevaluation cannot be done separately, but only by a 
thorough evaluation of the procedures and controls for use 
of such standards in the regulatory process. Thus, it is 
the further view of the staff that resolution of 
implementation concerns through close interaction with EPA 
during reissuance of its standards, followed by the 
technical development and rulemaking process described in 
SECY 88-285 is the essential path of such reevaluation.  

Regarding potential releases from a repository, the 
fundamental purpose of the licensing review is to answer 
the questions: 

-- What can go wrong with a repository? 

-- What are the effects on public health and the 
environment if these things happen?

-- How likely is it that they will occur?
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Recommendation: 

Coordination:

The likelihood of potential repository disruptions must be 
evaluated in some manner, and EPA's approach of combining 
numerical probabilities with wording allowing substantial 
reliance on qualitative considerations appears to be 
workable in a licensing review. DOE bears the "burden of 
proof* of compliance with the standards. If NRC's or 
DOE's experience in attempting to implement EPA's standards 
demonstrates serious difficulties in implementing the 
standards, EPA appears to be committed to reexamine the 
standards and to modify them, as needed, to allow a 
reasoned licensing decision to be reached. NRC staff will 
ensure that EPA is promptly informed of any such 
difficulties based on NRC's experience.  

That the Commission approve staff plans to pursue a 
long-term, ongoing evaluation of the EPA standards by way 
of its implementing rulemakings and, as it does so, to 
maintain close contact with EPA to identify and resolve, 
within the EPA standards, potential implementation issues 
to the extent practical.  

The Office of the General Counsel has reviewed this paper 
and has no legal objection. The Office of Nuclear 
Regulatory Research has also reviewed and concurred in 
this paper. The Advisory Committee on Nuclear Waste 
(ACNW) and its predecessor, the Waste Management 
Subcommittee of the Advisory Committee on Reactor 
Safeguards (ACRS) have expressed reservations about the 
implementability and about the stringency of the EPA HLW 
standards. Pertinent correspondence is enclosed.

,'te'ting Executive Director 
for Operations 

Enclosure: 
ACRS and ACNW Correspondence Related 

to EPA HIW Standards

0.
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Commissioners' comment or consent should be provided directly 
to the Office of the Secretary by COB Tuesday, October 31, 1989.  

Commission Staff Office comments, if any, should be submitted 
to the Commissioners NLT Tuesday, October 24, 1989, with an 
information copy to the Office of the Secretary. If the 
paper is of such a nature that it requires additional time 
for analytical review and comment, the Commissioners and the 
Secretariat should be apprised of when comments may be expected.  

DISTRIBUTION: 
Commissioners 
OGC 
OIG 
LSS 
GPA 
REGIONAL OFFICES 
EDO 
ACRS 
ACNW 
ASLBP 
ASLAP 
SECY
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NUCLEAR REGULATORY COMMISSION 1 

OADVISOY ST ON REA•OR L•AFGUAMN! 
V*ASHOWON. 0. C. 0 

July 17, 1985 

Honorble Nunzio J. Palladino 
Chairman 
U. S. HUclear Regulatory Comission 
lishlngtong 0. C. 20555 

DOr Dr. Palladino: 

S•JECT: ACRS C0•OI9NTS ON EPA STANDMDS FOR HIGH-LEVEL RADIOACTIVE WASTE 
DISPOSAL 

ouelag its 3rd meeting. July 11-13, 1985, the Advisory Comittee on Reactor 
Safeguards discussed the proposed Environmental Radiation Protection Standards 
for lknageent and Disposal of Spent Nuclear Fuel, High-Level and Transuranic 

Radtoactive Vastes" (40 CFR 191), being developed by the U. S. Environmental 
te on Agency (EPA). This was also the subject of a meeting of our Waste 

anagemnt Subommittee on June 18, 1985, during which discussions were held 
with staff members from both the EPA and the NRC. The Committee also had'the 
benefit of the documents referenced.  

Although we noted a number of questions relating to the proposed standards, a 
%eyi ssue pertains to the application 'of probabilistic conditions on the 
proposed i•dionuclide release limits. In this regard, we wish to call atten
tion to a particular recommndation made by the High*Level Radioactive Waste 
Disposal Subcomlittee of the EPA Science Advisory Board, namely: 

We recommend that use of a quantitative probabilistic condition on the 
modified Table 2 release limits be made dependent on EPA's ability to 
provide convincing evidence that such a condition Is practical to meet and 
will not lead to serious impediments, legal or othervise, to the licensing 
of high.level-waste geologic repositories. If such evidence cannot be 
provided, we reccmmnd that EPA adopt qualitative criteria, such as those 
suggested by the NRC." (Reference 2) 

It is our understanding that the IMC Staff has concurred vith the proposed EPA 
standards, Including the use of a probabilistic approach on radionuclide 
release limits. In view of the importance of the ability of the NRC to deter
mine compliance with the EPA standards in licensing a high-level waste repost
tory, we recmend that the Camission assure itself that the. NRC Staff Is 
correct -in endorsing this approach. We believe that demonstration of such 
complifae will be extremely difficult and that the proposed standards are 
unduly mtrictive.  

Or.' David Okrent, ACRS temr, and Ors. Konrad Krauskopf and Frank Parker, ACRS 
consultants, who participated in the ACRS discussions on this matter, were



Honorable Nunzio J. Palladino

also involved in the review conducted by the EPA Science Advisory Board of an 
earlier vetsion of the proposed standards.  

Sincerelyg 

David A. Ward 
Chairman 

References: 
T'Eprkrking Draft No. 6 - Final 40 CFR 191o g[nvirormental Radiation 

protection Standards for Management and Disposal of Spent Nuclear Fuel, 
High-LevI and Transuranic R•doactive Vasteso, dated June 15, 1985 

2. Letter from H. E. Collier Subcmnittee Chairmhn. to V. 0. Ruckelshaus.  
EPA Administrator* datsd February 17, 1984 forwarding. Report on the.  

-Review of Prwosed Enviromental Standards for the Managefn•.and Disposal 
of Spnmt Nuclear Fuel, HI-ghLevel and Transuranic Radioactive Vistes (40 
CFR 191) by the High.Level Radioactive Vista Disposal Subcomittae, 
Science Advisory Board, EPA# dated January 1984 

3. SICY-84-320 for the Comissioners from V. J. Dircks, EDO, Subject: NRC 
Staff Coments to Enviromental "Protection Agency (EPA) on the Science 
Advisory Board Report on Proposed EPA Standard for Managemnt and Disposal 
of Spent Nuclear Fuolo High.Level and Transuranic Vista (40 CFR Part 191), 
datad August 9e 1984 

4. Ltter from J. 6. Davis, NRC Staff, to EPAo Subject: Response to EPA's 
request for coments on their proposed environmental standards for 
mnagemnt and disposal of spent nuclear fuelo high-level and transuranic 
radioactive wastes, dated May 10s 1983 

5. Letter from N. J. Palladino, Chairn, NRC, to L. Verstandig, Acting 
Adiintstrator, EPA, Subject: Comission's concerns about sections of the 
proposed standards that deal with means of implementation, dated Kay 11,

July 17. 1985
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ImDORARDUM FOR: R. F. Fraley, Executive Director 
Advisory Committee on Reactor Safeguards 

FROM: Robert E. Browning, Director 
Division of Waste Management 

SUBJECT: NRC STAFF VIEWS ON IMPLEMENTATION OF THE EPA 1ILW STANDARDS 

Your memorandum of July 29. 1985 to William J. Dircks forwarded the ACRS 
commnts on the EPA standards for disposal of high-level radioactive wastes.  
I would like to provide you with additional Information regarding the staff's 
views on EPA's standards and on implementation of those standards by the NRC.  

The ACRS's concerns tre capsulized in the following paragraph from David A.  
Wardls July 17% 1985 memorandum to Chairman Palladino: 

It is our understanding that the NRC Staff has concurred with the 
proposed EPA standards, includin§ the use of a probabilistic approach on.  
radionuclide release limits. In view of the importance of the ability of 
the NRC to determine compliance with the EPA standards In licensing a 
high-level waste repository, we recomend that the Commission assure 
itself that -the NRC Staff is correct in endorsing this approach. We 
believe that demonstration of such compliance will be extremely difficult 
and that the proposed standards are unduly restrictive.  

The NRC staff recognizes that use of numerical probabilities by EPA represents 
a novel approach for setting environmental standards. NRC comments on the 
proposed standards stated *The numerical probabilities In (the proposed 
standards) would require a degree of precision which is unlikely to be 
achievable in evaluating a real waste disposal system." In discussions 
following publication of the proposed standards, the NRC staff explained to 
EPA the difficulties foreseen in trying to implement a standard containing 
numerical probabilities. As a result of these discussions, EPA has added a 
new paragraph to Section 191.13 of the standards which reads as follows: 

OPerformance assessments need not provide complete assurance that the 

requirements of 191.13(a) will be met. Because of the long time period 
Involved and the nature of the events and processes of Interest, there 
will inevitably be substantial uncertainties In projecting disposal 
system performance. Proof of the future performance of a disposal system 
is not to be had in the ordinary sense of the word in situations that 

M 0;eftringer :SCoplan :IMltller :Muell :R~rowning : 
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deal with much shorter time frames.  
reasonable expectaion, on the basis 
implementing agency, that c€pliance

Instead, what is required is a 
of the record before the 
with 191.13(a) will be achieved.*

The staff considers that this wording (which conforms closely to 160.10l(a)(2) 
of the Comission's regulations) sets reasonable bounds on the degree of 
assurance required for estimates of the 11kelihood and consequences of 
potentially disruptive events and processes. The Comuission will not need to 
place sole reliance on probabilistic analyses when evaluating repository 
safety but, rather, will have considerable opportunity to employ Its more 
traditional analytical and engineering methods. The staff considers that the 
specific performance objectives of 10 CFR Part 60, the detailed siting and 
other qualitative criteria of 10 CFR Parts 60 and 960, and the technical 
positions under development by the NRC staff will help assure that the 
appropriate balance is struck between use of traditional analytical and 
engineerir. methods and probabilistic analyses in making licensing findings.  
Although the staff continues to believe that the probabilistic nature of the 
Standards will pose a significant challenge, the staff considers that the 
standards, in the current form, can be implemnted in a licensing review.

I hope that this Information proves 
regarding implementation of the EPA

helpful in explaining the staff's views 
standards by the NRC.

Robert E. Browning, Director 
Division of Waste Management

*WR :W1 V~-e oe 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
"AOVISORY COMOTTIEl ON REACTOR SAFEGUARDS SWAAIW , M". 0. C. 2 

S.'* October 16, 1985 

Honorable Nunzio J. Palladino 
Chairman 
U. S. Nuclear Regulatory Comaission 
Mashington, 0. C. Z0555 

Dear Or. Palladino: 

SUBJECT: ADDITIONAL ACIS COM4ENTS ON THE EPA STANDARDS FOR A HIGH-LEVEL 
RADIOACTIVE HASTE REPOSITORY 

During its 306th meeting, October 10-12. 1985, the Advisory Committee on 
Reactor Safeguards met with you and the other Commissioners to offer 
coane ts regarding the Environmental Protection Agency (EPA) Standards 
for a High-Level Radioactive Waste (HLW) Repository, which was the 
subject of our report to you dated July 17, 1985. Ni response to the 
request made during this meeting, we are pleased to submit the following 
additional comwents on the EPA standards which were published as a final.  
rule on September 19, 1985. These standards will apply to the facili
"*ties being proposed by the Department of Energy and must be met in the 
associated licensing review conducted by the NRC.  

Our purpose in writing you at -this time is to highlight the fact that 
the standards being promulgated by the EPA are unreasonably restrictive 
and contain serious deficiencies. This will undoubtedly introduce 
unnecessary obstacles into the licensing process for an HLW repository, 
with only minimal benefit to the public health and safety. Our Justifi
cations for these comments are outlined below.  

Oevelopent of these standards has been under way within the EPA since 
December 1976. During this period, the ACRS and its Subcommittee on 
waste management were briefed periodically by EPA representatives, and 
at each such meeting comments and suggestions were discussed on an 
Informal basis. In early 1983 the EPA submitted the then-current draft 
of the proposed standards to its Science Advisory Board (SAS) for 
review. Detailed comments by the High-Level Radioactive Waste Disposal 
Subcommittee of the SAS Included the following: 

The Subcommittee recommended *that the release limits specified in 
the proposed standards be increased by a factor of ten, 

thereby causing a related tenfold relaxation of the proposed soci
etal objective (population risk of cancer)." 

The Subcommittee recommended 'that use of a quantitative probabi
listic condition on the . . . release limits be made dependent on 
EPA's ability to provide convincing evidence that such a condition 
is practical to meet and will not lead to serious Impediments, 
legal or otherwise, to the licensing of high-level-waste geologic

0
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repositories. If such evidence cannot be provided, we recommend 
that EPA adopt qualitative criteria, such as those suggested by the 
NRC." 

Of particular concern to the SAS Subcommittee, in terms of meeting the 
conditions of the standards, was the fact that containment requirements 
should be such that the cumulative releases of radionuclides from a 
repository to the accessible environment for 10,000 years after dis
posal, from all significant processes and events that may affect the 
disposal system, shall: 

"have a likelihood of less than one chance in 10 of exceeding' the 
quantities (given in an accompanying Table); and 

"have a likelihood of less than one chance in 1,000 of exceeding 
ten timoes these same quantities.  

The SAS Subcommittee also recommended specific changes In the probabi
listic aspects of the draft standards to help make it more practical for 
an applicant to make a case that the quantitative probabilistic criteria 
had been met.  

Although the wording 1i the standards Includes the statement ttrat 
"performance assessments need not provide complete assurance* that these 
requirements will be met, thert remains the basic fact that the stan
dards, as published, are far -too restrictive. In our opinion, the 
"establtishent of overly restrictive standards, relieved by leniency in 
their implementation, is not an appropriate approach. The proper 
approach would have been to develop reasonable standards that could have 
been more definitively enforced.  

The problems cited above were but a few of those observed and commented 
upon by the SAS Subcommittee. Additional problems in Working Draft No.  
6 of the EPA standards were discussed with an EPA representative during 
a meeting of the ACRS Subcommittee on waste management on June 18 and 
19, 1985. These Included the following: 

The standards, as published, do not appear to be internally consis
tent. Although the latest data were used for estimating the 
biological effects of various radionuclides, the associated dose 
limits for individual body organs were not based on appropriate 
risk criteria.  

' The health risks associated with the release limits specified in 
the standards are much lower (by factors of a thousand or more) 
than the risks considered acceptable by the EPA for other environ
mental stresses, such as hazardous toxic chemicals.  

The overly restrictive standards may result in the rejection of 
some sites proposed for an )LW repository that otherwise might be 
acceptable.
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As,.Indicated above, the standards will definitely complicate the 
processes, both techrical and legal, of demonstrating that a given 
site is acceptable.  

WO realize that both the NRC Staff and the DOE Staff have accepted the 
EPA standards. Although we can understand, to some degree, the desires 
of both staffs to complete this step, we are troubled by the serious 
deficiencies that exist in the standards. The compromises that have 
been made at this stage will lead to extended delays and an uncertain 
outcome in the licensing process for an 141W repository, with only slight 
benefit to the public health and safety.  

Although the ACRS could undertake a more detailed review and criticue of 
the EPA standards, we believe that the SAB Subcommittee has already done 
this In a professional manner. A copy of the Executive Sumuary of their 

.report is attached for your information.  

We hope this letter Is helpful. Although we realize that the EPA 
standards have been published, we believe that they contain such serious 
deficiencies that the NRC should take prompt action to voice these con-, 
corns.  

Sincerely, 

David A. Ward 
Cha I n 

Attachment: 
Section 1I, *Executive Summary" of Report on 
the review of Proposed Environmental Standards 
for the Management and Disposal of Spent Nuclear 
Fuel, High-Level and Transurmnic Radioactive 
Wastes (40 CFR 191) by the SAB, EPA, dated 
January 1984 

References: 
1. Letter from Herman E. Collier, Jr., Chairman, EPA High-Level Radio.  

active Waste Disposal Subcommittee, to Mr. William 0. Ruckelshaus, 
Administrator, EPA, dated February 17, 1984 transmitting Report on 
the review of Proposed Environmental Standards for the Management 
and Disposal of Spent Nuclear Fuel, High-Level and Transuranic 
Radioactive Wastes by the High-Level Radioactive Waste Disposal 
Subcommittee, Science Advisory Board, EPA, dated Janaury 1984 

2. SECY-84-320, "NRC Staff Comments to EPA on the SAB Report on Pro.  
posed EPA Standard for Management and Disposal of Spent Nuclear 
Fuel, High-Level and Transuranic Waste (40 CFR Part 191)," dated 
August 9, 1984, including Working Draft No. 8, Final 40 CFR 191, 
Subchapter F * Radiation Protection Programs, dated July 19, 1985
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3I; SECY-85-*72, "Report on the EPA's Environmental Standards for 
Hlgb-Level Radioactive Waste Disposal,w dated August 13, 1985 

4. Memorandum from R. E. Browning, Director, Division of Waste 
Management, to R. F. Fraley, ACRS, Subject: NRC Staff Views on 
Implementation of the EPA NLW Stancards, dated September 11, 1985
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EPA HIGH-LEVEL WASTE STANDARDS ISSUES 

- ARE THE EPA STANDARDS OVERLY CONSERVATIVE, ESPECIALLY 

COMPARED WITH STANDARDS IN OTHER AREAS? 

- CAN THE PROBABILISTIC FEATURES OF THE STANDARDS BE 

IMPLEMENTED IN A FORMAL LICENSING REVIEW?
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SUMMARY 

- NRC WAS INTENSELY INVOLVED FOR NINE YEARS IN REVIEWING 
THE DEVELOPMENT OF THE EPA HIGH-LEVEL WASTE STANDARDS.  

- INDEPENDENT NRC STUDIES HAVE SHOWN THE STANDARDS TO BE 
ACHIEVABLE.  

- EPA SIGNIFICANTLY MODIFIED THE STANDARDS TO ALLOW QUALITATIVE 
JUOGMENTS IN LICENSING REVIEWS.  

- AS NOTED IN SECY-85-272, EPA HAS BEEN RESPONSIVE TO NRC'S 
CONCERNS REGARDING THE ABILITY TO IMPLEMENT THE STANDARDS.  

- SINCE SECY-85-272, NO NEW ISSUES HAVE ARISEN WHICH WOULD ALTER 
,THE CONCLUSIONS OF THAT PAPER.

. I
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WHO HAS REVIEWED THE STANDARDS 

NRC -. REVIEWED THROUGHOUT EPA'S DEVELOPMENT. COMMISSION 

REVIEWED AND REVISED STAFF COMMENTS ON PROPOSED STANDARDS.  

DOE -- INTERACTED WITH EPA, PARALLEL TO THE NRC'S REVIEWS.  

STATES AND TRIBES -- INTENSE SCRUTINY FOLLOWING PUBLICATION OF 

PROPOSED STANDARDS.  

OMB -- SIGNIFICANT SCRUTINY OF THE PROPOSED STANDARDS PRIOR TO 

PUBLICATION. LESS INVOLVEMENT PRIOR TO FINAL PUBLICATION.  

EPA SCIENCE ADVISORY BOARD -- SUBCOMMITTEE WAS FORMED TO REVIEW 

PROPOSED STANDARDS. SAB REPORT REVIEWED BY NRC STAFF, AND 

COMMENTS FORWARDED TO COMMISSION (SECY-84-320).  

ACRS -- ACRS AND ITS WASTE MANAGEMENT SUBCOMMITTEE PERIODICALLY 

BRIEFED ON STANDARDS.
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BASES FOR NRC STAFF POSITIONS 

CONSERVATISM 

- EPA HAS LEGAL RESPONSIBILITY TO DETERMINE ALLOWABLE LEVEL OF 

HEALTH EFFECTS.  

- NRC STAFF CONSIDERS STANDARDS TO BE ACHIEVABLE BASED ON 

NUREG/CR-3235.  

- STANDARDS CAN BE VIEWED AS A QUANTIFICATION OF "AS LOW AS 

REASONABLY ACHIEVABLE," GIVEN CURRENT UNCERTAINTIES.  

PROBABILISTIC FEATUKES 

SNRC STAFF PROPOSED WORDING TO PERMIT QUALITATIVE LICENSING 

FINDINGS WHERE NECESSARY. EPA INCORPORATED WORDING IN 

STANDARDS., WORDING IS NOT VIEWED AS COMPENSATION FOR EXCESS 

CONSERVATISM IN THE STANDARDS.  

- EPA RULE CONFORMS TO COMMISSION'S DISTINCTION BETWEEN 

QUANTITATIVE PERFORMANCE STANDARDS AND QUALITATIVE STATEMENTS 

REGARDING LEVELS OF CONFIDENCE (48 FR 28204).

-i
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m OC; 30 P 3:5,

NEPORAWUN FOR: 

FRTM: 

SUBJEC:

* .J.  

* A'

.Sauel J. Chilk, Secretary

Lando W. Zeoh. Jr.  

SECY 85-272

Dircks 
ROO 

: Rehm 

" T . Stello 

, Denton 
17• Hinogue 

GCunningham 
L.EDO R/F 

DoneC

I have rviewed and carefully considered the ACeu' advice that tf -rpg----'-----#
standards, in th. opinion of the AC•S, are "unreasonably restrictive and contain serious deficiencies" together with their conclusion that the standards %il undoubtedly introduce unnecessary obstacles Into the licensing process." I have also considered the DOE and EPA stateuents in support of the standards and their conclusion that the standards are reasonable and achievable. The NRC staff has concluded that the EPA standards are reasonable, achievable and flexible enough that they can be 
Imlm nted.

In view of the conflicting advice provided to the Comission?OGC has provided options which the Conmission may exercise and concluded that since 
"the ACRS concerns [are] governed fly the policy ard technical issues we have described rather than any- strictly legal considerations, we make 
no recaimendation on how the Comaisslon should proceed, other than that it should not act without hearing from the NRC staff and fully assessing all 
the factors we have described." The staff has responded to the Comission 
at the October 21, 1985 public meeting and addressed the ACRS concerns.  
The staff has advised the Comission that the staff, as well as DOE and EPA, do not agree with the ACRS that the standards are overly restrictive and contain serious deficiencies. The staff stated that they believed, as did DOE and EPA, that the standards were flexible enough and could be 
executed.  

With all Jue respect to the advice of the ACRS, I reaffirm my approval of SECY-8T-272 in support of the DOE, EPA and staff recommendation.

oweveSr, I suggest that the S 
hten developing the package 

understand they my do thist 
adequate flexibility exists I 

cc: Chairman Palladino 
Cosmissioner, Roberts 
Comissioner Asselstine 
Coamissloner Zech

taff be directed to address the ACRS' concerns 
:onforming Part 60 to the EPA standards. I 
iy defining the basis for their assurance that 
In the standards for them to be Implemented.
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,, UNITED STATES 
NUCLEAR REGULATORY COMMISSION *C ~) ADVISORY COWAMMIT ON REACTOR SAFEGUARDS 

IAS914TO"*. CL Q 206 
S".November 14, 1985 

Honorable Nunzio J. Palladino -
Chairman 
U. S. Nuclear Regulatory Commission 
Washington, 0. C. 2055S 

Dear Dr. Palladino: (.!u .: • .  

SUBJECT: ADDITIONAL ACRS COMMENTS ON EPA STANDARDS FOR A HIGH-LEVEL 
RADIOACTIVE WASTE REPOSITORY 

During its 307th meeting, November 7-9, 1985, the Advisory Committee on 
Reactor Safeguards met with members of the NRC Staff and the Environ
mental Protection Agency (EPA) for additional discussions on the nature 
and implementation of the EPA Standards for a High-Level Radioactive 
Waste (HLW) Repository. This was also the subject of a meeting of the 
NRC Commissioners with the ACRS on October 10, 1985; of a meetinq of the 
KRC Commissioners with representatives of the NRC Staff, the Department 
of Energy (DOE), EPA, and the ACRS on October 21, 1985; and of a coa
bined meeting of our subcommittees on Waste Management and Metal Com
ponents on October 24-25, 1985. In addition, we reported to you on this 
subject in our letters of July 17, 198S and October 16, 1985.  

ks a result of these meetings and associated discussions, we offer the 
following additional comments.  

I. It is generally recognized that there is essentially no prospect 
that compliance with the EPA Standards can ever be demonstrated by 
actual observations. Determination of compliance will have to be 
based on the results of calculations using some agreed-upon set of 
release scenarios, environmental transport models, and their 
underlying assumptions. As stated in our letter of October 16, 
1985, we believe that this has the potential for introducing 
obstacles in the licensing process, and It was for this reason that 
we recommended in our letter of July 17, 1985, that the Commission 
assure itself that the Staff's endorsement of this approach was 
correct.  

2. We continue to believe that the EPA Standards contain deficiencies 
and inconsistencies, e.g., that the dose limits for single organs 
are not risk-based, and that different dose limits are being 
applied to NRC-licensed HU facilities than to similar DOE facil.  
ities. Although we understand that time constraints did not permit 
the EPA Staff to correct these deficiencies, they nonetheless 
exist. In addition, there are errors in the recommended methods 
for the analysis and interpretation of data collected in the 
evaluation of the performance of a repository.
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Homorable Wanzio J. Palladino 2 - November 149 1985 

The WC Staff Is proposing an approach that may prove successful.  
Nover, we have no confidence that it will succeed. Our basic concern 
continues to be whether a fomal determination can be made that a 
licMsee Is complying With the EPA Standards. To help resolve this 
"probl0m, w encourage the NRC Staff to accelerate their efforts to 
develop analytical methods based on both deterministic and probabilistic 
approaches, and we recomend that a consensus be sought on these methods 
as theW are developed. Me also encourage the NRC Staff to use rule
makinq as a mehanism for Implementing these methods, and we support the approaches beiog developed by the NRC Staff to utilize outside experts 
to help identify relevant issues and information needs.  

Additional cents by ACRS Rembers Harold V. Lewis and Dade V. NoMller are presented below.  

Sincerely, 

David A. Ward 
Chairman 

Additional Cmments by ACtS Member Harold V. Lewis 

It Is worth repeating and extending the statement In the ACtS letters of 
July 17, 1985 and October 16, 98S, that the EPA Standards are too 
stringent. All these problems of compliance determination derive from 
the fact that the EPA risk limits are far below any reasonable likeli.  
hood of detection. It is that that drives the dependence on models and 
calculations.  

I know of no rational basis (though recognize the political constraints) 
for a standard involving one-tenth of a fatality per year for ten 
thound years, beg-inning in a few hundred years. If one uses cost/ben
efit analysis with any reasonable estimate of the benefit of the reposi
tory; If one uses reasonable discounting of future costs against current 
benefits, a procedure understood by all surviving businesses and 
nations; If one compares with the risk or even the radioactive effluents 
from coal burning, the only viable alternative to nuclear power; if one 
compares with cosmic rays or other natural radiation; however one makes 
the comarison, these are unreasonably stringent standards.  

I recognize that they are the product of EPA* and the result of a 
necessary political process, but think that the KRC should develop 
regulatory procedures In such a way as to make the best of a bad set of 
standards by moving the assessment, of the risk In the direction of 
realism. To add the usual regulatory conservatism to the Implmentation 
of standards which are already too stringent would not be In the na
tional Interest.



Ibxon ble* unzio J. Palladino

I know of no risk issue (perhaps excepting UFOs) ' hich the discrep
ancy betiee perceived risk and actual risk Is so .0h. That seems to 
be that has put us in this position, but It is still the responsibility 
of scientific advisors to ronin rational and to deal with real risk.  
That Is extraordinarily small here.  

Additional Remarks -1, ACRS eRa Oade V. Poel lop 

I recontze that many of the issues associated with the EPA Standards 
are controversial and subject to a range of interpretations. A primary 
examle Is the estimation of the average annual societal risk to an 
individual as a consequence of the operation of an 1L1 repository 
conmtructed and operated In accord with the EPA Standards. Depending on 
the mbe. of people assmed to be exposed, one can Odmonstrate= that 
the Standards are either comparable to the risks associated with sae 
other existing radiation standards, or that the risks are several orders 
of magnitude lower. Since, at the present time, there appear to be no 
acceptable guides for use by Federal agencies in making risk estimates 
for radionuclide sources that have the potential for exposing large 
nubers of people at extremely low dose rates over long periods of tim, 
I would encourage the URC to request that the Conittet on tnteragency 
Radiation Research and Policy Coordination (CIRRPC) undertake to develop 
sucO guides. I understand that the CIRRPC would be receptive to such a 
resest.

l/ I

November 14. 1985
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NDRAWJ6 FOR: Samiel J. Chilk. Secretary 

VIM: Frederick N. Bernthal food 

~~*JECT: RVF14ATION Of' VOTE ON SECY.85-272 

p exteMive exlmation of the ACRS objections to the EPA standard 
(Icluding their most recent €eWents presented In a letter of 11114/85) and 
Of the nalysis of a 0iable CmisSIon options presented by 0GCo I reaffirm 

Sappvroval of SCT*SS-Zl.  

The uCNS has cricized the EPA standard on the grounds that 

1. it is oerly Stringent, mandating a level of protection that is 
far in excess of that provided by other existing environmental 
standards, and 

2. implmnUttion of the stUndard by NRC In licensing a repository 
will be difficult If not impossible.  

y review of the qmstion suggests that the momentary confusion over the EPA 
standard &rose frm imomecise wording on the part of EPA and Staff In 
attempting to explain the origin of the cumulative probability distribution 
functtoq of reository release upon which the interpretation of 40 CFR 191 is 
based. Nevertheless, I continue to have reservations, both as to the 
application of the EPA standard, and as to the reasonableness and consistency 
of the sUndard en viewed In ligbt of other societal risks (cf. cements of 
AMI vofers Cade Moeller and hal Lewis).  

Be that as It may, the Nuclear Waste Policy Act clearly assigns to the EPA 
the respnsibility for establishing the environmental standard. Given that 
Our Staff has repeatedly asserted that the standards as published can be 
fiplmented, there appears to be little basis on which to challenqe a policy 
decision that is, strictly Speaking, that of EPA.  

But I afree witht the suggestion of ACRS r4.ier, Or. Dade Moeller that the 
Commission re est the Conl ttee on Interagency Radiation Research and Policy 
Coordination (CIRLVC) to develop guidelines for use by Federal agencies that 
would foster consistency In the risk estimates and risk management of low 
doses of radiation.  

t also agree with Comissioner Zech and the Chairman that any remai1ning ACRS 
comcerns shold be addressed to the fullest extent possible in the rulemekinq 
that will be necessary to conform Part 60 to the EPA standard. in particular.  
Care Should be taken to avoid any ambiguity in the application of probabilistic 
conditions placed on the post-closure containment reouireents.

4
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"Th application of these conditions should not Impose any fulter conservatism 
an a alrudy highly conservative stufard.  

it is amfrte that tfe ACRS comnts an the EPA standards were made 
available at a time *lm Camisslon options to act without seriously delaying 

• ti t'I�qap1tOr pFOV had, k or the most part, be foreclosed. I would hot 
that IS futue reviews of NEC activities under the WUA the AMS could be 
S amvlved at an earlier stage so that valuable technical advice and input 

could be used to timely anf best advantage by the Comnsssion.

cc: chanm. Palladino 
CminiS~ofer Roberts 
Camlssionem Asselstine 
C¢miSsiWn Zech 
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e 27, 1985

Action: Minogue ,RES/Davis .10 
Cys: Dircks 

Roe 
Rehm 
Stella 
GCunningham 
Denton 
Kerr, SP 

LEA4nger, "IMSS 
Prichard, RES 
Phil|ps

William J. DLrcks 
Executive Director for = ation8 

Samuel J. Ch ilk, Sec tse• 

STAFF REQUIREMENTS - V 14ION VOTEz ON 
SECY'S-5-272 - REPORT OtT IE ENVRONMENTAL 
PROTECTION AGMCY*S EW•RtOMENTAL 
STANDARDS FOR ZIGH-LEVEL RADIZOACTIVE WASTE 
DISPOSAL

On p 8t•nmbar 19t 19850 the Cmnission (with all Commissioners 
aqawinql approved the proposed letter to EPA, as attached.  
ImBdiatly follovinq Cmission approval, the ACRS requested 
that this .matter be discussed with the Cemmittee. On October 
21. 19303 the CcmissLon met vith the staff,-ACP.S and othiers 
to discusa co€flictinq views.  

Opon due consideratLon of the concerns expressed by the ACRS 
and the responses by the staff, the Comission reaffirmed 
releasing the letter to EPA.  

?be letter has been forwarded to the Chairman for his 
Signature.  

Zn addItion. EDO Is directed to submit to the Commission the 
mulemaking package which conforms 10 CYR Part O6 with the EPA 

Standard. The Commission also stresses the importance for the 
staff to clearly articulate@ in the chanqes to Part 60, how we 

ui npt the EPAIs Standards and that the ACR.S concerns be 
addressed by clearly defininq the basis for the assurance that 
adequate fleuiblity exists in the standards for their 
Wlentation. In particular, care should be taken to avoid 

any mbiquity in the application of probabilistic conditions 
placed on the post-closur, containment requirements. (RES) 

(EDO Susptnheg 2/15/80|

VIR Pmitct 
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"The Comajsi•8f also aqrees that the staff and the ACRS should 
interact vith each other early in the proces of developinq 

the packaqe on 10 Cfl Part 60 am well as in future reviews of 

ImC activities under the VWPA so that valuable technical 

advice and input can be used in a timely manner by the 

Com:8ssion.  

ai~ruan Palladino requested, in line with AC1S camments, that 

UDO accelerate its efforts to develop analytical methods to be 

used in making a determination that a licensee is complyinq 

with the EPA Standards. These methods should receive as broad 

an Lnput and review as possible. (HMSS) 

Attachment: 
As stated 

cc: Chairman Palladino 
comissioner Roberts 
Coim5sioner Asse stine 
Co=mssioner Bernthal 
-o=mtsskoner Zech 
OGC 
opE 
ACRS



U. D•M STATES 
NUCLEAR REGULATORY COMMISSION 

The Honorable Lee Thomas 
Administrator 
V.S. Environmental Protection Agency 
Vashington, D.C. 20460 

Dear Mr. Thomas: 

On Nay 10 and 11, 1982 the Nuclear Regulatory Comission (NRC) 
submitted formal comments on the Environmental Protection 
Aqency's proposed environmental standards for manaqement and 
disposal of highalevel radioactive wastes. Amonq other 
thinqs, we stated our view that the proposed "assurance 
requirements' and Oprocedural requirements" contained in those 
proposed standards involved matters of implementation and thus 
went beyond the limits of EPA's jurisdiction.  

In letters dated July 19 and Auqust 15, 1984 Actinq Chairman 
Roberts ar .. rormer Adminiatrator Ruckelshaus, respectLvely,.  
"aqreed that the staffs of EPA and .NRC should attempt to 
develop modifications to 10 CrR Part 60 to incorporate the 
principles of EPA's proposed assurance and procedural 
requirements. EPA could then delete these requirements or 
make them applicable only to,.facilities ^.ot licensed by the 
WRCr eliminatinq any potential problems of jurisdictional 
overlap. 

The WIC staff recently reported to the Commission several 
proposed chanqes to Part 60 which have been worked out by the 
NRC and EPA staff (text enclosed). Consistent with the 
provisions of the Administrative Procedure Act, the Comission 
will propose these changes for incorporation into Part 60 now 
that the final EPA high-Level waste standards have been 
published. The KRC staff anticipates submittal of a 
rulemakinq packaqe, incorporatinq both these wordinq chanqes 
and other conforminq amendments, to the Commission within 120 
days.  

The comissLon appreciates the cooperation shown by the EPA 
staff in vcrkinq to reach this aqreement.  

Sincerely, 

Nunzio t. Palladino 

Enclosure s 
Proposed chanqes to 

10 CrR Part 60



EPA ASSURANCE REQUIREMENTS AND 

PROPOSED CHANGES TO PART 60 

I.e. EPA Assurance ReQUirement: 

(a) Active Institutional Controls over disposal sites should be 
mintailea for as long a period of time as is practicable after disposal; 

homuver, performance assessments that assess isolation of the wastes from 
the accessible environmenit shall not consider any contributions from 

active 

institutional controls for more than 100 years after disposal.  

(In Working Draft No. 8 "active Institutional control* means: (1) controlling 

access to a disposal site by any means other than passive institutional 

contrvils. (2) performing maintenance operations or remedial actions at a sites 

(3) controlling or cleaning up releases from a site, or (4) monitoring 
parameters related to disposal..system perfor0•iftce" " 

b. "Olseussion: 

The Caemission's existing provisions (160.52) related to license termination 

will determine the length of time for which institutional controls should be 

mintained, and there Is therefore no need to alter Part 60 based on the 

first part of this assurance requirement.  

The second part of this assurance requirewet wo *uld require that sactive" 
Institutional controls be excluded from consideration (after 100 years) when 

the Commission assesses the isolation characteristics of a repository. The 

IRG staff understands that remedial actions (or other active institutional 

controls) would not be relied upon under Part 60 to compensate for a poor site 

or inadequate engineered barriers. However, in the definition of 

Ounanticipated events and processes,m Part 60 expressly contemplates that, 

In assessing hwran intrusion scenarios, the Commission would assume that 

Oinstitutions are able to assess risk and to take remedial action at a level 

of social organization and technological competence equivalent to. or superior 

to, that which was applied in Initiating the processes or events concerned 5 

(emphasis added). Tharefore, it night appear at first blush that Part 60 is 

at odds with the draft EPA standards.
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2.&. EPA As serunee Regui rewet: 

(b) Disposal system shall be monitored after disposal to detect any 
subSt~tolnl am detrimental deviations from expected performance. This 
c ltoring shall be done with techniques that do not Jeopardize the isolation 

of the wastes and shall be conducted until there are no significant concerns 
to be addressed by further monitoring.  

b. Discussion: 

Part 60 currently requires'completion of a performance confirmation program 
prior to repository closure, but does not require monitoring during the period 
following closure but prior to license * termination. The Comission chose not 
to require post-closure monitoring because of doubts about the usefulness of 
such monitoring and because of fears that monitoring in or near a repository 
after closure could degrade repository performance. The type of monitoring 
envisioned by EPA does not Involve direct monitoring of the repository itself 
(which:fight degrade repository pefformance). Rather, EPA proposesAonitoring 
of such parameters as regional groundwater flow characteristics. The NRC 
aee that such monitoring may, in some cases, provide desirable information 

o that which would be obtained in the performance confirmation program 
which Part 60 now requires to be continued until permanent closure. The KRC 
therefore proposes to require monitoring .as an extension of performance 
confirmation, is-appropriate, when such monitoring can be conducted without 

" epository performance.  

C. Proposed _Changes to Part 60: 

Add to 160.21(c) a new 1 (9) as follows: 

(9) A general description of the program for post-permanent closure 
monitoring of the geologic repository.  

Rensmber the current 1 (9) through (15) accordingly.  

Revise 160.S1(a)(1) to read: 

(1) A detailed description of the program for post-permanent closure 
monitoring of the geologic repository in accordance with 160.144. As a 
minimuin this description shall: 

if Identify those parameters that will be monitored; 
80 ii) ndicate how each parameter will be used to evaluate the expected 

performance of the repository; and 
(Oii) discuss the length of time over which each parameter should be 

monitored to adequately confirm the expected performance of the repository.



3.a. EPA Assurance Retrewu."t: 

(c) Disposal Sites shall be designated by te most pe 

records, and other passive Institutional controls practicable to indicate 

the WPe of the vastes and their location.

b. 0tscussIon: 

No revisions to Part 60 are needed.  
Contain equivalent provisions.

160.21(c)(B), 60.51(,)(Z)t and 60.121
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5.a..EPA Assurance Requirement: 

(t) places where there has been mining for resources, or where there is A 
easable expectation of exploration for scarce or easily accessible 

resources, or where there is A significant concentration of any material that 
is not widely available from other sources, should be avoided In selecting 

dIsotsal, sites. Resources to be cos4id*eMd Shall include minerals, petroleum 
or natural gas, valuable geologic formatiOnst and ground waters that are 

either irreplaceable because there is no reasonable 
alternative source of 

drInking water available for substantial populations or that are vital to the 

preservation of unique and sensitive ecosystems. Such places shall not be 

used for disposal of the wastes covered by this Part unless the favorable 

characteristics of such places compensate for their greater 1ikelihood of 

being disturbed In the future.  

b. Discussion: 

S"Pa 60 contains pQvisions equivalent t6 this:assurance req•irement in 

16 ,,,22(c)(17). (18) and (19). Part 60 does not, however, address *a 

significant concentration of any material that is not 
widely available from 

other sources.

It is possible that the economic value.of materials could change in the future 
in a way which might attract future exploration or development detrimental to 

eositor perfomance. The NRC proposes to add an additional potentiay 

adverse condition to Part 60 related to significant concentrations of material 

that is not widely available from other sources. As with the other potentially 

adverse conditions, the presence of such a condition would require an 
evaluation of the effect of the condition on repository performance as 

specified in §6O.122(a)(2) ii), but would not preclude selection of a site for 

repsitory construction. It should be noted that DOEs siting guidelines 

contain an identical provision in 10 CFR 960.4-2-8-1.) 

c. Proposed Changes to Part 60: 

Add a new 1 (18) to 160.122(c) as follows: 

(18) The presence of significant concentrations of any 

naturallym-occurring material that is not widely available from other sources.  

Renumber the current 1 (18) through (21) accordingly.
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December 2, 1985 
'5 MEG-3 P3:13 

The Bonorable Lee Thomas 
Administrator 
U.S. Environmental Protection Aqency 
Washington# D.C. 20460

uNII $ATUA 
NUCLEAR REGULATORY COMMISSION 

WAWAN@TOU 0. Q. MMU 

vmi DcET cpHTROL

Dear Hr. Thowas: 

On Nay 10 and 11, 1902 the Nuclear Requlatory Comission (NRC) 

sbmibtted formal conments on the Environmental Protection 

Aecyls proposed environmental standards for manaqement and 

disposal of hibh-level radioactive wastes. Amonq other 

thinqs, we stated our view that the proposed "assurance 

requirements" and "procedural requirements" contained in those 

proposed standards involved matters of implementation and thus 

went beyond the limits of EPA's jurisdiction.  

In letters dated July 19 and August 15, 1984 Actinq Chairman 

Roberts and Former Administrator Auckelshaus, respectively, 

agreed thatthe stiffs of EPA-and NRC should attempt to 

develop modifications to 10 CYR Part 60 to. incorporate the 

principles of E11A's proposed assurance and procedural 

requirements. EPA could then delete these requirements or 

make them applicable only to facilities not licensed by the 

VRC, eliminatinq any potentiaL problems of jurisdictional 
overlap. 

The NRC staff recently reported to the Co=nission several 

proposed changes to Part 60 which have been worked out by the 

NBC and EPA staff (text enclosed). Consistent with the 

Sprovisions of the Administrative Procedure Act, the Commission 

"will propose these chanqes for incorporation into Part 60 now 

that the final EPA hiqh-level waste standards have been 

published. The NRC staff anticipates submittal of a 

rulemaking package, incorporatinq both these wordinq chanqes 

., . and other conforming amendments, to the Commission within 120 

"days.
I'-

The Comission appreciates the cooperation shown by the EPA 

staff in working to reach this aqreement.  

Sincerely, 

Nunzio PT • adilno

W,-, •co0rd File 
r.(c , .Enclosure: 

Proposed chanqes to 
10 CYR Part 60 

(Originated by fRS)

Dc.Mi ?r ot?: 

LPOR ..... .

omm

.i! rlogue Denton 
GCunn i ngham 
Kerr, SP 
Eehringer, NMSS 

EDO R/F '
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EPA ASSURANCE REQUIRE•ENTS AND 

PROPOSED CAGES TO PART 60 

Iae. EPA Assurance ReQuinr•emt: 

(a) Active Instltutln4l controls over disposal sites should be 
mintained for as long a period of time as is practicable after disposal; 
hoever, performance aSSeSment that ASSess isolation of the wastes from 
the accessible envirom ent shall not consider any contributions from active 
institutional controls for more than 100 years after disposal.  

(In Uorking Draft no. a dactivl institutional control* means: (1) controlling 
access to a disposal site by any means other than passive institutional 
controls, (Z) performing maintenance operations or remedial actions at a sit*& 
(3) controlling or cleaning up releases from A site, or (4) monitoring 
pam=eters related to.disposal syna performance.) .  

"b. Discussion: 

The Comission's existing provisions (160.52) relatea to license termination 
will determine the length of time for which institutional controls should be 
mantjoed, and-there Is therefore no need to alter Part 60 based on the 
first part of this assurance requiruMnt.  

The second part of this assurance requirement would require that *active* 
institutional controls be excluded from consideration (after 100 years) when 
the Comission assesses the isolation characteristics of a repository. The 
staff undersUnds that remedial actions (or other active institutional 
controls) would not be relied upon under Part 60 to compensate for a pear site 
or inadequate ngirdeered barriers. However, In the definition of 
"unanticipated events and processes." Part 60 expressly contemplates that.  
In assessing human intrusion scenarios, the Com•ission would assume that 
"institution are able to assess risk and to take remedial action at a level 
of social organization and technological competence eRuivaleent to, or superior 
to. that hich was applied in Initiating the processes or events concerned' 
(emphasis added). Therefore, It might appear at first blush that Part 60 Is 
at odds-with the draft EPA standards.
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The remedial ctIonO is not, however, the same in the two documents. The EPA 
standards have in mind a planned capability to maintain a site and, If 
necessary, to uke rmedial action at a site in order to assure that Isolation 
Is achieved. The staff agrees that such a capability should not be relied upon.  
The extent to Which corrective action may be taken after an unanticipated 
In usIon occurs Is an entirely different matter. The Comission may wish to 
consider, for example, the extent to which the application of the limited 
societal response capability assumed by the rule (e.g., sealing boreholes 
consistent with current petroleum industry practice) could reduce the 
like"Sbood of releases exceeding the values specified in the EPA standards, 
or , eliminate certain hypothetical scenarios such as systematic and 
persistent intrusions into a site.  

The NRC and EPA staffs are in substantive agreement that planned remedial 
capabilittes should not be relied upon for repository safety, and agree that 
the waordtng below should be proposed for public coment. The EPA staff may 
provide cnmmt on this wording to help clarify the distinction between 
expected societal responses versus planned capabilities for remedial actions.  

c. Proooied Changs to Part 6O: 

Add definitions to £60.2 as follows: 

"Actfve Institutional control* means: (1) controlling access to a 
site by-any ieans other than passive Institutional controls, (2) performing 
"aintence operations or rv disai actions at a site. (3) controlling or 
cleaning up releases from a site, or (4) monitoring parameters related to 
geologic repository pemance.  

Passive institutional control means: (1) permanent markers placed at a 
site. (2) public records and archives, (3) government ownership and 
regulations regarding land or resource use, and (4) other methods of 
preserving knowledge about the location, design, and contents of a geologic 
repostory.  

Add a nte 10.114 as follows: 

160.114 institutional Controls 

Neither active nor passive Institutional controls small be deemed to 
assure compliance with the overall performance objective set out at 1 60.112 
for more than 100 years after disposal. However. the effects of institutional 
controls may be considered In assessing, for purposes of that section. -he 
likelihood and consequences of processes and events affecting the geologic 
setting.
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L.a. EPA Assurance Aeqirement: 

(b) Disposal systems shall be monitored after disposal to detect any 
Substantial anm detrimental deviations from expected performance. This 
monitoring shall be done with techniques that do not Jeopardize the Isolation 
of the wastes a&d shall be conducted until there art no significant concerns 
to be addressed by further monitoring..  

Part 60 currently requires completion of a performance confirmation program 
pror to repository closures but does not require monitoring during the period 
following closure but prior to license termination. The Commission chose not 
to require post-closure monitoring because of doubts about the usefulness of 

suc moitoingan because of fears that monitoring In or near a repository 
after closure could degrade repository performance. The type of monitoring 
envisioned by EPA 4bdoes not involve direct monitoring of the repository itself 
(which might degrade reposi-to , performance). Rather. EPA proposes 'manlItori ag 
of such parameters as regional groundwater flow characteristics. The staff 
agrees that such monitoring mays In some cases, provide desirable Information 
beyond that which would be obtained In the performance confirmation program 
which Part 60 now reqires to be continued until perr~anonr. closure. The staff 
therefore proposes to require monitoring as an extension of performance 
confirmation, as appropriate, when such monitoring can be conducted without 
degrading repository performance.  

c. Promoed Changes to Part 60: 

Add to 160.21(c) a itew 1 (9) as follows: 

(9) A general description of the program for post-permanent closure 
monitoring of the geologic repository.  

Renufer ame current 1 (9) through (15) accordir-gly.  

Revise 160.51(a)(1) to read: 

(1) A detailed description of the program for post-permasent closure 
monitoring of the geologic repository In accordance with 160.1". As a 
minimums this description shall: 

ji I) dentify those parameters that will be monitored; 
Ii) Inaicate how each parameter will be used to evaluate the expected 

performance of tte repository; and 
(111) discuss the length of time over wnich each parameter should be 

monitored to adequately Confirm the eXPeCted perfoririace Of the repository.
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Add to 160.52(C) a new 1 (3) as follows: 

(3) That the results available frou the post-permanent closure monitoring 
confirm the expecuttion that the repository will comply with trie 

ormance objectives set out at 160.112 and 160.113; and 

Snethe currnt 1 (3) as 1 (4).  

Add a new 160.1" as follows: 

6.14J.. Monitoring After Permanent Closur" 

A program of monitoring shall be conducted after permanent closure to 
monitor all repository characteristics which can reasonably be expected to 
provide material confirmatory information regarding long-term repository 
Prformance. provided that the r,•eans for conducting such monitoring w1il not 
degrade repository performanc. This progrm shall be continued until 
"terminatiSan of a license.  

Include in the Supplementary Information of ths Federal Register notice 
proposing these changes the followning paragraph: 

Part 60 currently requires OOE to carry out a performance confirmation 

pro'tg'a~which Iito, continue until repository closure. Part 60 does not now 
require monitoring after repository closure because of the likelihood that 
post-clasure monitoring of the underground facility would degrade repository 
performance. The Commission rtcognizes, however, that monitoring such 
parameters as regional groundwater flow characteristics may, In some cases, 
provide desirable Information beyond that which would be obtained In tile 
performance tonfirmation program. The proposed requir ent for post-permanent 
closure monitoring requires that such monitoring be continued until 
termination of a license. The Commission intends that a repository license 
not be terminated until such time as the Coamission is convinced that titerv is 
no significant additional Information to be obtained from such monitoring 
which would be materi&l to a finding of reasonable assurance that long-teram 
repository performance would be in accordance with the established performance 
objectives.
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3.a. EPA Assurance R!Miremnt: 

(c) Disposal sites I.all be designated by the mast permanent markers, 
recordse and other passive institutional controls practicable to Indicate 
the dangers of the wastes and their location.  

b. Discussion:

No revisions to Part 60 are needed.  
contain equivalent provisions.

160.21(c)(8). 60.Sl(a)(Z), and 60.121



4.a. EPA Assurmnce Rguitremmnt: 

(d) Disposal systems shall use several different types of barriers to 
Isolate the wastes from the environment. Both engineered and natural barriers 
shall be Included.  

b. Discussion: 

The staff considers that Part 60 already requires use of both engineered and 
natural barriers. Neverthelesso in order to avoid any possible confusion 
regarding the provisions of 160.&1U(b), the staff proposes to add additional 
clarifying language to 160.113.  

c. Proposed-Changes to Part 60: 

Add a new I (d) to 160.113 as follows: 

(4) Noft"sithstding the provisions of (b) Obwyes the geologic repository.  
"shall Incorporate a system of uuti.p4e barriers, both engineere4 and natural.  

"In #he Supplementary Information of the Federal Register notice proposing 
these changes Include the following: 

,destions eight aise regarding tfe types of tngineered or natural 
materials or structures which would be considerta to constitute barriers.  
The Comission notes that 160.2 now contains the definition: "Barrier' means 
any material or structure that prevents or substantially delays movement of 
water or radionuclides." Thus, the Commission considers that the new 
paragraph to be added to 160.1,13 will confirm the Commlssion's commitment to a 
multiple barrier approach as contemplated by Section 121(b)(1)(8) of the 
Nuclear Waste Policy Act.



4

.7.  

La. EPA Assurance Rmi, ent: 

(e) Places wh there has been mining for resources, or were there is A 
reasomable expecUtion of exploration for scarce or easily accessible 
resomiu, or where there Is a significant concentration of any material that 
is mt widely available from other sources, should be avoided In selectin 

disposl SItU. Resource to be considered shall include minerals, eroe 
or matural gas, valuable geologic formations, and ground waters that are 
either Irreplaceable because there Is no reasonable alternative source of 
drinking water available for substantial populations or that are vital to the 
preration of unique and sensitive ecosystems. Such places shall not be 
use for disposal of the wastes covered.by this Part unless the favorable 
charecteristics of such places compensate for their greater lIkelihood of 
being disturbed In the future.  

b. Discussion: 

Part 60 contains proviiions equivalent to this assurance requireent in 
-.. 0.2(c)(UT), (18).And (19). part 60 oes not, however, address "a 
significant concentration of any material that Is not widely available frm 
a Owh sources.'* 

It Is possible that the economic value of materials c:uld change in the future 
In a way which might, attract future exploration or Gevelopment detrimental to 
repository performance. The staff proposes to add an additional potentially 
adverse condition to Part 60 related to significant concentrations of material 
that is not widely available from other sources. As with the other potentially) 
adverse conditions, the presence of such a condition would r"uire in 
evaluation of the effect of the condition on repository performance as 
specified in 160.122(a)(Z)(fi), but would not preclude selection, of a site for 
repository construction. (It should be noted that OOE's siting guidelines 
contain an identical provision in 10 CFR 960.4-2-4-1.) 

c. Proposed chanos to Part 60: 

Add a new 1 (18) to 150.122(c) as follows: 

(18) The presence of significant concentrations of any 
naturally-OcCurring material that Is not widely available from oater sources.  

Ramuer the current 1 (18) Orough (21) accordingly.
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6.a. EEA Assurance !eMirent: 

(f) Disposal system shall be selected so that removal of most of the 
wSstes 15 not preClUd4 for A reasonable period of time after disposal.  

EPA'S concept of Orevalg is significantly different from rettrleval" in 

Part, 60. EPA wants to preclude disposal concepts such as deep well Injection 
for whtich it would be virtually impossible to remove or recover wastes 
regardless of the time and resources employed. For a mined geologic 

repository wastes could be located and recovered, albeit at great cost, even 
after repository closure. EPA therefore considers that a repository complies 

with this aksurance requirement, and no revision to Part 60 is needed.

. a



DEC 13 06S 

MEM ORANDUM FOR: 3. F. Fraley 
Executive Director 
Advisory Committee on Reactor Safeguards 

FROM: Willam J. Dircks 
Executive Director for Operations 

SMBJECT: RESPONSE TO ACPS COMIENTS ON EPA IHLW STANDARDS (FOLLOW-UP 
ITE1S FROM 306th and 307th ACRS MEFTINGS) 

In letters dated October 16 and November 14, 1985, David A. Ward transmitted to 
Chairman Palladino the comments of the ACRS regarding the high-level 
radioactive waste standards published by the Environmental Protection Agency 
(EPA) on Seotember 19, 1985. As the NRC staff understands, these comments can 
be summarized as follows: 

1. In comparison with other risks, the standards are unduly restrictive.  

2. Because the standards are so restrictive, and because of the probabilistic 
nature of the standards, it will be very difficult, if not impossible, for 
the NRC to determine compliance with the standards in a licensing review 
for an actual repository.  

3. The.standards contain internal inconsistencies (e.g., the dose limits 
durinq repository operations are sliahtly different 'or licensed and 
unlicensed repositories) and the standards do not incorporate *he latest 
ICRP recomendations regarding doses to individual organs.  

Regarding the first 'tem above, the ACRS has stated that the level of risk 
allowed by the EPA HLW standards is much lower than that allowed by other 
standards for radiological and non-radiological hazards. However, the 
staff has found that under certain reasonable scenarios and assumptions 
(e.g., the size of the population at risk) the EPA standards can be shown 
to be comparable to other standards now in place for other nuclear activities, 
As we discussed In our presentation to the ACRS on November 8, 1985. Since 
the risks allowed by the EPA standards can be viewed in such widely different 
ways, the staff has concentrated on the achievabil1tv of the standards rather 
than on comparisons with the risks allowed by other standards.  

The ACRS is concerned that the low level of allowable risk, combined with the 
probabilistic nature of the standards, will make the standards difficult to 
implement in an actual repository licensing review. Previous NPC contractor



studies (docufnted io XW C-3MZS) denonstrated (1) Vat analytical 
techniques exist, or are under develoaunts to evaluate pottial rtleases frm 
a geologiC repoSitory, and (2) that, repository sites can likely be found for 
whpch rposItory poflct can be demonstrated to be in cargliance with t•e 
EPA JIt .standards. The IRC staff will further develop its views regirting its 
ability to implemest the EPA standards to the rulemaking package currently 
being prepared to Iscorporate the EPA standards Into Part 60.  

Regarding inconsistency within the standards, the NRC staff recognizes that EPA 
has. for pragmtic reasons, chosen to maintain consistency with ot•r existing 
EPA standards Including the uranlia fuel cycle and drinktng, water stanearIs.  
This has resulted In Internal Inconsistenctes withifn the EPA KiL standa-s 
which, while not desirable. do not appear to endanger public healtb and safety 
nor to pose Inordinate costs or difficulties for Implemntation of tIe 
standards by the SRC. Is the NRC staff's view. a general overmtul of [PA's 
radiation protection standards would be seeded to adopt the revised X€P 
recendatouns and to pr. te consistency beten (and within) standauds. ''W.  
NRC staff would support such an Initiative by the EPA.  

The ACPS also rcicnnded: . (1) acceleration -of IRC staff efforts to &Vuelo¢ 
analytical methods for evaluating repository performance and (2) tiat a 
consensus be sought, possibly through rulemakings, on Vtse csatods as tsey 
are developed. With respect to the first Mtoendatin. We note that. 'n 

meting on October 24, 198S, we briefed the ACRS Subcommittee on waste 
Ranagement on our4LU program plan and described bo we • •ve allocatec 
resources to each =jor programetemnt. As we described to this briefing.  
a ujor program elemnt Is developmnt of licensing assessmet Gathofngles; 
we believe this represents an aggressive effort. We will continue to seet 
ways to accelerate licensing assessmnt mthodology developwt anm still 
met other requirmnts of the Nuclear Vaste Policy Act and Commission 
priorities. As stated In our October progran briefing. we loco f;rtrd to 
receiving Subcomrittee ca nt on our progrm stratieies and specific 
feedback on the tradeoffs we have made ow.g program elements in allocating 
resources and setting schedules. Wtfh respect to the second reccnration.  
the staff agrees that rulemaking may prove to be an appoCriatte sel-S o 
developing consensus regarding certain aspects of the staff's aa.yt4cal 
methods. re note that the staff has an on-•oing effort to identify hcevsing
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fssws afi to seek early resolution torougmf suci seams es :vT1 '1vt"e tp4 
cinnt an technical Positions develoWe by the Sta4'. do 011" CV1 0 
Porseup aly meolutton of Ifceoiag issues "as1q ~emcftnca1 20s"'o40's arh.  
as appropriate. rul"klms.  
As suggeted by the Staff nmrerjjufts aarinot for SECY.45-Z7?. t% se l 
mould app.eclate an OoortVnit.y to diSCUSS t.'e S~ffol Vrocoed Coe'fav"rqf 
inflets relating to crop@Ud ioolowtatoe" 2rwedres witf 1, -Z14 CIS lot 
ow future.  

*See preious contcurrenice2.;S 
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9.46 Serner for Avorooriate Actioi 
(EDO Signatirt) 

UVIITEO STATIS Cys: Stello 
.NUCLEAR REGULATORY COMMISSION aylor 

&*m~m CVoY nr OnT WC.LDA WAFK wAraa•0 Wc. SlMC. -= 

ý%V ) n.r'.ey. R02 
setcoor-1, RE!C 

May 3. 1985 SC~nto. OGC 
Cent'iral Files' 

The Hmoorable Lando V. Zach, Jr.  
Chairen 
U.S. nuclear Iglatory Com•ssion 
Vaskington, D.C. 20S55 

Dear Chai€an Zech: 

SUJjECT: PRoPOSED VASTt CO•FCxEla 0C:S:cx ST THE dASXTE ='F:ZVV

During its ninth meting, April 26-28. 1989. the A&IscrY C*mA ttee on 
Nuclear Vaste (AMCV) met with oers of the fig Staff to 'sc-Jss Vt.e, 
preliminary draft of the proposed Waste ConfIdence 3e'tcosi 'sct fy'0er
eonce) by the Waste Confidence Review Group. TIs Uatter was else I 
subject of discussion during a meting %old on April 19. 1981 by in ACXit 
Vorking Group.  

On August 31, 1984, the XRC Issued a fna41 decision on O'at has =ft to 
be kown as Its "vaste Confidence Proceeding.* The current review is in 
update of that assessment, and a significant feature in t .%s latest 
Sretew is the Incorporation of the changes brought about by 2,*.e %4c'esr 
Vaste Policy Amendmets Act of Decemtr 1987.  

On the basis of our discussions on this mtter, we offer the following 
coefits: 

1. We 'elleve the present revort appears to be technlcal[y soultd, and 
In this assessmfet, we endorse both the exivaed appplication *f the 
generic approach to the najority of nuclear p•'er plants and t.Ie 
Incorporation into the proceedings of a am realistic timetable 

for the availability of a licensed repository and as extended tone 
Interval for the storage of spent fuel.  

2. We continue to have concerns about the ability 0f the VC sta'ff to 
confirm that the repository complies with the prcbabiltl•ct stan
dards developed by the U.S. Environmental Protection Agercy. The 

explanations given in the proposed Waste Confidence Decls'on en tCo 
this Is to be accomlitshed do not illuninate the process str do 
they provide convincing arguments that it can be accmisele.



•Th, loarable Lando V. Zeck•. Jr. - 2 - fay 3, 1949

Tbe report also weeds organitatiot 
the ease with which It can be read a

i1 and editorial cOarges to er.hance 
ad assiilatetd.  

Sincerely,

0ad. V. Poeller 
Cha I ma ft

Reference: 
IFminuz dated April 17. IM8t from IPeert M. S-•ero. Director.  
Nuclear Haterial Safety and Safeguards. to Ude tel"cer. Chairatn. ACXW.  
transamitting Preliminary Draft of VWast Confidence Review Serup Proposed 
Vast* Confidence Decision (P MEDCISIONAL)
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The Hoforable, eth n. Ca 4. July ,1989 

additional details oN the proposed ESF, DOE should promptly 
address the errors and deficiencies in the Title I design.  

e. iWe believ that comsideration should be given to extending the 
geosiece (!rolog, gsology, geophysics) investigations to 
a distc t to Ids dats as onoditions witkin the 

reinosrrosading1 the s SMof the exusting investiga.  
tiou aper to be too limited in their geographical coverage.  
For ezapl, because of the Importance of the potential of 
"volcIsm such an extension would appear .indatory to ensure 
that these Studies ave the potential for uncovering any 
disqualifying features.  

f. A range of alternative coeptual medels will be u ii 
conducting peOrformance& assessmets for the reoitory. Io our 
opinion, there ar two probles associated wtthese models 
samelye they are Iscomplete and the) are not Intgrted. noe 
"SC, should be constructed so as to provide dae aIdenti.  
fties the correct model, rather tha amrely cof irming the pre
feem der. Since modeling is essential in deter1ninag the 
perfoManM of the prog wed repository and for uncovering 
potential disqlalifying features, these deficiencies inst be 
corrected. Sac determnatsos s ld be scheduled as early 
as p•ssible In the site characterization procss, and this 
should be reflected In the SCA.  

g. The potential for natural resources in the am aind the 
scenarios that are to be considered relative to possible huima 
Intusiom (some of uhich are related to euploratiom for such 
rources) need to be given mo attention. A ich rare 
thorou assessmet of potential sineal resources, Including 
petrolim, should be required In the SPs aid the SCA should 
Indicate this need.  

with respect to hmamn Intrusion. the Comittee notes that 
evidance as this mtter is provided Is EPA staudard 40 

art Ii. We SUppOrt the staff Mcomndation that the 
D0E staff should coasder this guidance is the development of 
the CCOF for the site.  

k. The mRC staff has apparently accepted the lack of details Is 
the SCP ca test procedures and schedules for various site 
analses since these are to be provided in the Study Plans 
being prepre My E0r. This places an Increased burden for 
reviewn the study Plans on the IRC Staff ve rcmmdthat 
the ik staff note this problem In the SU and that enhanced 
details of the characterization program be included It the 
periodic progress reports that will be submitted by 00E to 
suppleint the SCP.



o1e Sionoable le"Oft N. Can' o ? July 3. 19M 

s. T1 $CA wthode and Its basis are sharply focused @6 the 1Od4
vidmal sections othe SP. Nevertheless, It eight be usful If 
the M staff would produce an addendum that. ang other items 
contaius th comets related to global or geic utters. For 

ro*le, w believe that a useful Camiat Ia such a section "old 
be to jO t o in that the licensing procms and ow~ 

connected vtth ~it re wadersarial. 1e also 
eleM thMt this characteistic of the licunsing Pr foigs 

"shtd eosre NO to ensmre that its tec•ulcat argumts are as 
wecb begm chaleng by responsible scientisits as reasonable. The 
contist of the SCA Aulsd be responsive to this ned.  

Be trust these comests will be helpfI in the development of the Site 
karectertzattom Analysis. In Closi , we vast to ackole1 and thak 

staff aers of both the IRC end SOC for their cooperatlon and so port 
ftrig o revew.All the people with whom we hav* interacted have, 

b eand resposive to our questions, 

Sincerely, 

Dade V. Noetler 
thairwas

IS' U. . Upartu of er'g,, OEM-01991 *Site Characterizatiom 
Plak * Tcca Nount Sie, Wcer 1988 
a. U. S. Nuclear Reglatry COMMssloN drft Site Characterization 
leltits Sectoss , I , tam 3, ri•eivd June 27, 1s99 (Prtde 
cisio ll 

3. 0. S., Depar.tw of Cnevgy OKC/ N4=0 6, 'te Characterization 
Plan -. Plic Ha k, luc Nosaan, N0evd *a January 18 

4. . S. Departwe of ben ev•p *% 'Site 6 racterization Plan 
Overviewo Yucca Nomstafa Site." Oe9el 198 

S. V. So. bele Regulatory Corn•ssio Adefitstrat|i* Plan and 
Proedaesfoe ~ Staff Review of Wis Comsutattoo Draft Site 

Charecterizatfom Plano'b Deaed I8.li, 1 
L . . S. feler Seglatory, Cm ssion *Weft Tedmical bylaw Plan 

for at Staff 1eitw of OKI$ Site &az'rcterlattoe Plans,' Dc 
ber No. 19? 

7. U. S. Nuclear RMWiu 7 t O MRmssios, fteviw Plan for KRC Staff 
leime of DOC's Site Characterietioe Plan , Oecmb.r 12, IM 

SVU. S. Nclear Reulatory Comissione Re I'at Guide 4.17, "Staft 
dard Foroat and cotunt of Site Characterization Plans for 
NighLevel4laste Geologic Repositorieso6 Narcd 1987 

9. ROss, S., Disposal Safety Locovporated, P~rered for Sandia Na
tional Laboratories, SAND 95-7117. A First Survey of Disruption 
Sce•arios for a KlIghLevel4-aste Repository at Yucca Mountalli 
Nlevada December 197
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10. Letter dated June 1, 1989.ffrt John J. Kearney, Edison Electric 

Institutes to C. P. GWet, Yucca Mountain projec office, DOE, 
regarding OOE Site CharacterfzstiOfn Plan 

11. Letter dated Nay 3 1989 frm It. Louze. Nvada Agtncy for Nuclear 
Projects Vast* Project Affairs, to C. GWrt, DOE Yucca Mountai 

Prject fife1, Subject: State of Nevada Prefiminary Cmentu o 
the Site Charact.riatio Plan for the Yucca Nountain Candidate 
High-Level Nuclear Vaste Repository Site


