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"Cnclosurc 

Department of Energy's Comments on 
Nuclear Regulatory Commission's Proposed Rule: 10 CFR Part 61. 

Puhlished March 26, 2015 

Department of Energy's Comments - General Issues 

Risk-informed approach 

We agree with the Nuclear Regulatory Cornmiss1on's (:\JRC) intention for the proposed changes 
to reflect a risk-informed approach to regulation of low-level radioactive waste (LLW) disposal 
(See. e.g, 80 FR 16083, col. 1; 16089, col. 3; 1609;, col. 2 ... ), but the proposed rule does not 
fully implement a risk-informed and performance-based approach. TIH; proposed regulations 
would add numerous new requirements for site-specific analyses. However, the proposed 
regulations would not allow these analyses to form the basis on which compliance is evaluated. 

Instead, the proposed rule retains vestiges of a mandatory, non-site-specific approach, which 
preserves-· and, in fact, adds to- ·technology~based and generic (i.e., non-site-specific) 
requirements related to engineered components, stability, determination of analytical timcframes. 
and siting criteria, among others. Such criteria are mmecessary and at odds with a truly 
risk-mforrncd approach to regulation. As the ~RC has stated, ''the risk-informed, 
performance~based approach ... eliminates arbitrary or prescriptive siting and design criteria. as 
well as detailed requirements such as quantita:ive subsystem performance objectives" (66 FR 
55737). A sound conceptual model of the site and a comprehensive performance assessment 
(PA) provide the means to assess the significance of site <ittributes, the components of the 
disposal system, their interactions, and their effects on performance. Again, as NRC has 
observed. "advance::. in pl:rfo1mancc assessment technology support the use ofpcrfonnuncc 
assessment results fo1 estimating long-term repository performance. They also obviate, m the 
C:ommis.;;ion's view. the need to prescribe arbitrary, minimum performance standards for 
subsystems to build confidence in the system's overall performance" (66 FR 55758). While 
these observations vverc made in the context of regulations for the Yucca Moun tam repository, 
the cor:clusions were based on high-level regulatory approaches and technological cvolution
not site-specific considerations-and therefore the reasoning is equally applicable to this 
rulcmaking. 

Thus, it should be sufficient that the PA and other site-specific analyses demonstrate a 
reasonable as~urance of compliance with the dose limits or targets--considc1 ing the relevant 
features of the site and facility (including those that may be beneficial as well as those that may 
be detrimental to performance). Numerous additior.al requirements and separate analyses arc 
merely burdensome without adding to protectiveness. For example, with site-specific analyses, 
the definition and lable for "long-lived waste .. arc not needed and can be removed. Likewise, a 
separate, quantitative site c;tahility analysis (as implied by the technical analysis mentioned in 
§§ 6 l.7(c)( l ), 6 l.13(d) and 61.23(c) and as sugges1cd in the Guidance) i~ not necessmy; rather, 
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the focus should be on whether the PA provides reasonable assurance Lhat the perforrnance 
objectives at §§ 61.4 l and 61.42 will be met, taking account of site stability. We note specific 
instances where requirements should be deleted, and we also suggest that NRC carefully review 
the proposed rule to eliminate extraneous criteria o.nd analyses that do not align with a risk. 
informed and performance-based approach. 

Three-tiered approach to compliance over different timeframes 

We do not support tbe proposal for a three-tiered approach to compliance. We recommend that a 
two-tiered approach be adopted that retains the proposed 1,000-year compliance period (and 
associated dose limit), e]iminates the protective assurance period (and associated reference dose), 
and applies the qualitative performance period approach to modeling assessments beginnir.g at 
1,000 years after closure. A two-tiered approacl~ would provide important information about the 
pcrfor:11ance implications of long-lived nuclides into the very far future, while reducing the 
unnecessary complexity of the proposed rule and appropriately accommodating greatly increased 
uncertainties at very long timeframes. 

We endorse the 1,000-year timcframe and associated dose limit for the initial compliance period; 
the period apprnpriatc!y limits speculation and reflects the limitations on how long performance 
assessment results for low-level radioactive waste disposal can reasonably be used in a 
quantitatn'c manner to assess compliance. 

We also support the concept of extending perfom1ance analyses and intruder assessments over 
longe1 periods. There is value in considering, qualitatively, the results of modeling beyond the 
time when the results can be assigned quantitative meaning with respect to potential health 
effects. Such an assessment can provide valuable information to guide waste acceptance criteria. 
design optirrnzation, and defense-in-depth measures. We support, in principle, the performance 
period and the approach to use analytical results only qualitatively. Several changes are 
suggested to better align the proposed rule language vvith the declared intentions of NRC; these 
are discussed in more detailed comments. 

I lowever. the imposition of an intermediate "protective assurance·' period (from 1,000 to 
! 0,000 years after closure) with a numerical dose limit (as written) or close target (as ~RC 
apparently intended) does not appropriately accommodate the ur.certainties and limitat10ns of 
modeling over very long tuncframcs, ft establishes de fc1cto requirement~ over very long 
timcframcs without adding materially to an unden;tan<lmg of the relevant behavior of long-lived 
nuclides and does not provide additional protectiveness to members of the public or to the 
hypothetical inadvertent intruder: 

@ The International Atomic Energy Agency (IAEA) says, for example, that for engineered 
near-surface disposal facilities, a modeling period on the order of"a fow 1,000 years may still 
be reasonable" (IAE/\ Safety Guide SSG-23, 2012). The International Commission on 
Radiological Protection (ICRP) obse:·vcs that doses and risk "cannot be forecast with any 
ccrtam~y beyond around several hundreds of years into the tuturc" (ICRP-81 ). The 
Organization for Economic Coopetation and Development's (OECD) Nuclear Energy 
Agency (NEA) acbowlcdges that. ''While some hazard may remain for extremely long 

DOE Comments' Proposed 10 CF!? Part 61 



Jul 241512·03p Chri~opherFonnash 703 9080796 p4 

tnncs, mcreasing uncertainties mean that there arc practical limitation~ as to how long 
anything meaningful can be said about the protection provided by any system against these 
h1mird."i. These practical limitations need to be acknowledged in .~aFety cases." NEA further 
states. regard mg the application of quantitative criteria at J .000 to J 0,000 years and beyond. 
that it i~ "recognized in regu1ations and safety cases that the actuai 1eve\s of dose and risk. if 
any, to which future generations are exposed cannot be forecast with certainty over such time 
frames'" .

1 
A 10,000-ycar period for quantitative assessment and comparison against a dose 

criterion for low-level radioactive waste disposal facilities goes well beyond these 
rcco111mendat10ns. 

e In addition, NRCs primary justification (as dcscnbcd in the 'Technical Analysis Supporting 
Definition of Period of Performance for Low-Level Wm.tc Disposal") for a l 0,000-ycar 
"break-point'" is consistency with regulatory precedents that relate solely to 
high-level waste and deep geologic repositories. 111e charactenstics of the waste and the 
predictability of the disposal systems both differ substantially from the context of 
near-surface low-level radioactive waste disposal and therefore arc not appropriate 
precedents More relevant arc existing regulat10ns for materials and sites that are comparable 
to low-level waste; those regulations establish compliance periods of l .000 years, at most 
(See 10 CFR Part 20.2002, l 0 CFR Part 40. Appendix A; 40 CFR Part 192 ) NRC's 
Advisory Committee on Nuclear Waste (ACNW) noted, regarding earlier staff proposals to 
impose a 10,000-ycar period of performance, that the t1mcframc was "arbltrary and lacked 
bases in either standards or regulations."' 

111 The J\CNW further warned that assessments beyond an initial compliance tier should "be 
used to evaluate the robustness of the facility over long periods of time and should not 
bccom~ clefacro regulation·· (NRC Tccli:.iical Analysis, pp. :, 2). As discussed in further 
detail in later comments. the proposed regulations would establish dose limits rather than 
goals-and, 111 fact, with greater stnngency than for the compliance period . 

., Quantitative-or "semi-quantitative" (as described at 80 FR 16096, col. 2)-assessment of 
modcl111g results up to 10,000 years after closu:·e also contributes little to protectiveness. The 
discussion accompanying the proposed regulations states repeatedly that disposal of depleted 
uranium (DU) low-level radioactive waste is a driv:ng factor m the proposed rule revisions 
However, the activity of DU low-level waste (taking account of ingrowth of progeny) is 
expected to be relatively constant until well beyond I 0,000 years ("Tecbmcal Analysis 
Supportmg Definition of Period of Perfonnance," Figure 1 ). 

o The protective assurance period also is not necessary in view of intergenerational equity 
considerations to avoid •·actions that pose a realistic threat of irreversible harm or 
catastrophic consequences" for future generations (''Technical Analysis Supporting 
Definition of Period of Pcrrormance," p. 10). The proposed compliance period alone is 
sufficient to satisfy that ethical obligat10n. That is, providing reasonable assurance that do~cs 
(which will be extremely localized) will be limited to 25 mrem/yr-much less than 

1 Sec Comidertng Timescales in the l'ost-Closiwe Safety of Geological Disposal of Radioactive Waste, 
OECD Nuclear Energy J\gcncy, 2009, pp. 8, 9. 

DOE Comments. Propo<;ed 10 CFR Part 61 
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backgrnund rac!iat10n or routine medical exposures-for the next.forty generations covered 
by a 1,000-year compliance period goes well beyond averting "catastrophic consequences''. 

We rcc(>rnmend, therefore, tha\ the proposed requirements related to a protective assurance 
penod be eliminated. Instead, the performance period (and the qualitative approach to further 
modeling)" should begin at l ,000 years after closure 

J\'cw definitions 

The proposed regulation would add ne"v definitions for a number of terms. Among these are 
several that arc justified (in the Federal Register (fR) discussions) primarily on aligning the C.S 
approach with those endorsed in international guidance: specifically, defense-in-depth, 
performance assessment and safety case. 1 fowevcr, the proposed regulations do not use 
definitions that have been developed through international consensus, including participation 
fiom U.S. regulatory agencies. No explanation is provided for the depaiture from accepted 
published definitions. We believe that linking the concepts lo international and national 
guidance is a laudable goal, and that it will be best accomplished by adopting the documented 
definitions that have been established for these terms in intcrnat:onal and national guidance and 
technical reports. Sec comments on specific definitions in § 61.2. 

Uncertainty and limitations of PA over long timcframcs 

FR notice appropriately discusses the increasing uncertainties, and the decreasing confidcncc-
ancl thus meaningfulness for quantitative decision-making-that can be placed in numerical 
analyses over longer timcframes (Sec, e.g., 80 FR 16091, col. 3.) As noted previously, such 
limitations on the use of PA arc also well-recognized internationally by the IJ\EA, ICRP and 
NEA. (Sec general comment on the thrcc-tierecl compliance approach.) ~fore generally, a PA, 
even for several hundred years into the future, cannot be regarded as a "prediction" of future 
disposal system behavior. Rather, it is a hypothetical projection of possible behavior, based on 
reasonably conservative assumptions and simplificaLions. These views reflect international 
consensus. NEA says: "Calculated values are to be regarded not as predictions but ratheJ as 
indicators that are used to test the capability of t11e system .... Doses and risk evaluated in 
safety assessments are to be interpreted as illustrations of potential impact to stylized, 
hypothctica! individuals based on agreed sets of assumptions."2 These concepts and limitations 
on PA arc acknowledged in some of the FR discussions, but are not well reflected in the 
1 egulatory langL1age. 

We suggc'>t that additional caveats and explanation be added in the concepts section and 
throughout the rule to appropnatcly reflect the issue and the balance to be struck (sec subscqucm 
comment) The use of terms such a<> "ensure·· protectiveness should be avoided. The regulatory 
language should instead be consistent with the concept of reasonable assurance. 

z NEA 2009 Timescales Rcpn:l, pp. 9. 12 
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Reasonable assurance 

{n a similar vein, a definition or discussion (m § 61.2 or § 61 7) should be added for the tenn 
''reasonable assurance." None is provided in the proposed rule though the term is used 
extensively in the regulatory language. The concept, when applied to the timeframcs 
incorporated in the proposed :·u:e, has implications very different than i~s application in other 
contexts in which it is applied by NRC (during operation of nuclear facilities, for example) and, 
therefore, deserves particular attention. We suggest that the concept adhere to NRC's 
interpretation as used in the context of geological disposal, which is consistent \-Vith the 
Environmental Protection Agency's (EPA) term '·reasonable expectation," as applied to analyses 
up to or beyond 10,000 years: 

Performance assessments need not provide complete assurance tJ1at the requirements ... 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 prnjecting disposal system 
performance. Proof of Lhc f uturc 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. [40 CFR 191. I J(b)] 

This is consistent with NRC's explanation m the "Technical Analysis" (p. 5) that the results of 
compliance analysis ·'arc no; interpreted as unequivocal numerical proof of the expected 
bchav:or of a waste disposal facility". 

i;:xclusion of radon 

It is recommended that radon be excluded from the dose-based perfonilance objectives. The 
inclusion of radon is sigmficantly inconsistent with expectations applied to other EP /\,".\!RC and 
the Department of Energy's (DOE) regulations that address management of uranium-containing 
materials [e.g., 40 CFR Part 190 10, 40 CFR Part 61 (subpart H), 40 CFR Part 61.192 (subpart 
Q), l 0 CFR Part 40 (Appendix A criterion 6), 10 CFR Pmi 20.1101 ( d), DOE Manual 43 5. l -1 l 
The proposed performance objectives in Part 61 should be updated to be more consistent with 
other national requnements related to radon for \vastes containing uranium. A major factor in 
the update to Part 61 is to address DU, so modifications to the existing rule in the interest of 
consistency with other EPA and NRC regulations addressing uranium is app!'opriate. NRC 
might consider instead adding a performance objective for radon flux, consistent with the 
approaches in other promulgated rules. 

Concepts and Technical Analyses 

These sections of the proposed rule include information that appears overly prescnplive and is 
better suited for guidance. Furthermore, some of the detail is not appropriate (see specific 
comments below). For ex.ample, the discussions m concepts on ''intrnder assessment;· "waste 
with significant concentrations and quantities oflong-lived radionuclides." defense-in-depth, and 
also the discussion of stability in the waste classification discussion do not appear necessary. 

DOE Comment,·: Proposed 10 CPR Part 61 
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The use of words such as "can," "may,'' and ''should" are indicators that statements are more 
appropriate for guidance rather than for a rule. See specific comments on§§ 61 7 and 61.13. 

Long-term analyses 

The references to "long-term analysis'' in the FR notice (e g., 80 FR 16091) seem to emphasize 
analysis covering 10.000 years or more; however, depending on the context, analyses for 500 or 
1,000 years are also long-term analyses and should be described as such. Statements that give 
the m1press10n that analyses for 500 01 1,000 years are not considering long-term impacts should 
be avoided 

Closure terminology 

The proposed regulation contains inconsisll~nt use of the term "closure." The definition of 
mtt udcr assessment (proposed § 61.2), for example, refers to c.thc time of site closure." The 
definition of compliance period refcr5 to "closure of the disposal facility." An existing definition 
for site closure and stabilization describes a set of actions rather than a point in time. The 
definition for the protective assurance period uses the terminology "followmg closure of the 
site''. There is similarly iaconsistent usage throughout the rule, with various terms being used. 
closure. final closure, site closure, final site closure, time of site closure, site closure phase, 
disposal site closure, and closure of the land disposal fac1iity. It is not clear if the terms are 
meant to be interchangeable or ift:1e differences in terms cany significance. It is recommended 
that NRC review such terminology and make it consistent as much as possible; where there arc 
differences. the reasons should be made clear by context or explanation. 

DOE Comments - Proposed Regulatorv Provisions 

§ 61.2, Compliance period definition 

The definition for compliance period describes when it ends, but is unclear about when it begins. 
This leaves some ambiguity regarding whether the provision should be applied dunng the 
operational period It is suggested that the definition be revised to clarify that the cornpl1ancc 
period fo1 the purposes of§ 61.4 J and § 61.42 begms at the time of closure of the disposal 
facility. As a conforming change, the cross-reference in § 61.43 (to § 61.41) should be deleted, 
and either the salient requirements mcorporatcd directly into § 61.43 or, given the cx1~tmg 
cross-reference to Par: 20, the requirements concerning effluents m § 20. 1302 and§ 20.1301 be 
used 

§ 61.2, Defense-in-depth definition 

The definition of defense-in-depth does not reflect the accepted use of the term. either in the lJ.S 
or internat10nally (e.g., in lAEA SSR-5 and the IAEA Safety Glossary) and is inconsistent with 
the preamble. As noted in the preamble, "The NRC's defense-in-depth approach to nsk 
management ensures that safety is not wholly dependent on any single element o!'the design. 
con5truction, maintenance or operation of a regulated facility. . . Dcfcnsc-111-depth for a land 

DOE Comments Propo~ed 10 CFR Part 61 



Jul 24 15 12·05p Chri~opherForinash 703 9080796 08 

1 

disposal facility includes, bu1 1s not \im.ited to, the use of rem<)te sitmg, consideration of waste 
forms and radionuclide content, engineered foatures, and natural geologic features of the di<>posal 
site.'' Other relevant features mentioned in the preamble are, for example, land ownership and 
institutional control requirements (80 FR 16102, col. 2). Even in operating nuclear facilities, the 
Lenn is understood to encompass a range of strategies, procedures, and operational considerations 
that go well beyond simply redundant physical barriers. (See 
https://wvv\v.iaea.org/ns/tutorials/rcgcontrol/assess/assess32 l 3 .htm.) It is suggested that the 
definition be revised to reflect the broader consideration that arc discussed in lhe preamble as 
well as in proposed§ 6 l.7(cl). 

§ 61.2, Inadvertent intruder and intruder assc&sment definitions 

We support the clarillcation that tl~e mtrnder assessment should consider only activ1tie~ that arc 
"realistic and consistent with expected activities in and around the disposal site at the time of site 
closure." NRC no:es that the approach used to develop the classification tables remains 
protective. We agree, and note that this implies that the use of sccnanos similar to those 
considered in the development of Part 61 is sufficient to meet the intent of the requirements We 
suggest clarifying this point in the regulatory language, in the definition for either the inadvertent 
intruder or the intruder assessment. This is a reasonable approach to limit speculation regarding 
potential scenarios and emphasizes the continued protectiveness of the existing classification 
system. It also reduces the regulatory hurdcn because there already exists considerable 
experience in implementing these scenarios. 

The use of the term "resource cxplora:10n or exploitation'" 111 the definition of inadvertent 
intruder 1s problematic. It could be interpreted to include mining, which has not been considered 
within the realm of inadvertent intruder analyses in the past and could be complex to model and 
quantify. More imp01tantly, the inclusion of resource cxplonation adds little to no value to the 
intruder analysis for low-level radioactive waste. For geologic disposal. such scenarios can be 
impo1tant becm:sc they may serve as the sole means for intruders to access waste. For 
near-surface disposal, however, the potential outcomes o[ resource exploration would be very 
similar to (and likely bounded by) the "standard'' intruder scenarios (i.e .. resident farmer, wcll
drillmg, and basement excavation), which already account for the possibility of waste bcmg 
encountered directly. ll is recommended that the te1111 resource "exploitation'· be eI:minatcd 
fl om the definition of inadvc1tent mtruder and, as noted above, that the definition of inadvertent 
intruder assessment be clarified to focus on the intruder scenarios used to establish the waste 
classification tables. 

§ 61.2, Long-lived waste definition 

The definition oflong-lived waste should be deleted (and if retained, technical justification 
should be provided). Furthermore, the dcfimtion is extraneous; after being defined, the term 
appears only in G 61 7' Concepts. A quantitative interpretation or the term is not needed 01 

relevant to its single use m that context. The appropriate basis to determine whether longer-term 
analysis is needed is the site-specific performance assessment rather than arbitrary numerical 
criteria. Implementation ofa two tier approach with a compliance time of 1.000 years, as we 

DOE Comments. Propow~d 10 CFf~ Part 61 
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recommend, would remove the need for the definition and table. See also comrncnts on proposed 
§ 61.I3(c) 

§ 61.2, Performance assessment definition 

The definition should include a consideration of associated unce11amtics, as is done in the 
definition of hwuder assessment. This is especially important in view of the proposed 
requirement in § 6 l. I 3(a)(3), (a)(8) and (a)(9) to consider probabilities and uncertainties 
regarding various aspects of performance assessment including unlikely features, events and 
processes; variability iD the cltsposal facility ancl environment; and alternative conceptual modeb. 
It is suggested to use language that is as consistent as possible with existing definitions (e.g., 
NCRP Repo1t No. 152, p. 18, 01 IAEA SSG-23 on safety assessment) rather than developing a 
new definition. 

The proposed definition also places unnecessary focus on the concept of features. events and 
p1 ocesscs (FEPs ), which is at odds with other definitions that have been widely used ( e g .. from 
ICRP, IAEA, and NEA) By using this terminology, the proposed rule appears to be requiring a 
single methodology to achieve a conceptual site model, an approach that is inconsistent with 
recent positions from the international community (e.g., the IAEA Safety Guide No SSG-23 on 
safety assessment and the NFA Methods for Safc1y Assessment of Geological Disposal 
facilities: Outcomes of the McSA Initiative, 2012 ). The use of an existing definition from one 
of these sources would resolve this issue as well. 

Fina~'.y, the corn:,idcration of all FEPs (or whatever terminology rs ultimately uscd)-namely, 
FEPS that "might affect the disposal system··-is too broad and could entail consideration of 
highly unlikely or fantastic events or combinations of events. Consideration should be limited to 
"reasonably foreseeable and significant'" FEPs 01 factors that are relevant to performance. See 
also the comments on proposed§ 61.13(a)(1) through (a)(S). 

~ 61.2, Performance period definition 

The proposed defimtion of the performance period specifies no end point and no criteria for 
establishing what period of tirne must be covered by analyses beyond 10,000 years. NRC makes 
clear that the period is left undefined in order to allow site-specific factors to be considered (80 
FR 16097, col. I). Additional discussion highlights tha1 the time of peak dose would be a 
substantial consideration in determining how far into the future the modeling projections should 
run (ibid. and 80 FR 16092, col. I). This is, in general, an approach that is consistent with a nsk
informed process and that DOE supports. 

However, it is not appropriate to forego any ultimate end-point for the performance period. 
Without an endpoint (or factors to be considered) for the performance period and associated 
analysis, the proposed regulations would impose an arbitrary and hurdcnsomc approach and 
would risk generating uncertain analyses withou~ potential uscti.llness for iisk-infonncd decision 
making Jn this regard, >.:RC (in its ·'Technical Analysis Supporting Definition of Penod of 
Performance") rejects a peak dose approach with an undefined perfonm111cc penod, in part 

DOE Commencs· Proposed 1 O CF!? !'art 61 
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because "peak dose could occur beyond the period of geologic stability, which would render 
quantitative values essentially meaningless" (p. 11 ). 

An unrestrained performance period would not only extend modeling analyses beyond potential 
usefulness. but would also impose additional :·equircments. The proposed requirements in 
§ 61.42( c), for example, require that "cffo:t shall be made to minimize releases . . at any tune 
during the performar:cc period." (Sec also DOE comments on minimization, in general 
comments and regarding proposed sections§ 61.41(b) and (c), § 61.42(b) and (c).) With no end 
to the performance period, this means that licensees could be required to take measures now to 
reduce future potentiai releases, based on highly uncertain and limited analyses. This is not 
JUst1fiable and conflicts with ethical principles that assign greater weight to 11ear-te1111 hazards 
than to hypothetical long-tenn risks. Ir. this regard, DOE generally conducts perfonnancc 
assessments for low-level radioactive waste disposal to the time of peak dose or a shorter time 
period, as appropriate, to ris.k inform decisions. Howcve:-, DOE docs not impose dose limi:s or 
performance measures during time frames beyond 1,000 years post-closure. 

p 10 

9 

Consistent with the above principles, we recommend that, at a maximum, the performance period 
should not extend beyond peak dose (or impacts) or the period of surface geologic stability, 
whichever is sooner. 

NRC has apparently dismissed par\ of this approach, stating in the proposed supporting guidance 
(NURE.G-2175) that "It would not be appropriate to constrain tbc analyses to the period of 
near-surface geologic stability, as one of the reasons for undertaking the performance period 
analyses is for a licensee to communicate to decision-makers the potential range of consequences 
from the disposal action. Near-surface geologic in:::.tability may result from a process such as 
fluvial erosion (e.g., driven by lake formation). which could have severe impacts at an unstable 
site. Near-surface geologic instability may indicate that the site is unsuitable for disposing of 
sig111ficant c;uant1t1cs of long-lived radioactive waste. A licensee should not use near-surface 
geologic instability as a basis for lnmting the analysis. If the analysis for LLW disposal was 
limited to the pcnocl of near-surface geologic stability, the analysis could bt:: ti uncated 
prematurely and the long-1e1rn risks and uncertainties may not be understood. In addition, 
instability could be used as a basis to select a site, which is not acceptable." (p. 2-24) 

While NRC's staff express legitimate concerns, these concerns nonetheless do not justify the 
reg"J.latory approach proposed in the rule and supporting guidance. We agree that it wou:c.l be 
objectionable to provide an incentive for picking an unstable site in order to avoid the regulatory 
burden of extended analyses, but we find it unlikely that such a site would fulfill the other 
significant requirements in the rule. Furthe1more, there are means to counter such an cff ect 
without extend mg modGling. lndecd, requiring a description and justification of when and why 
the performance period is truncated would give significant insights into the site characteristics 
and stability. It is within NRC's discretion to consider such information as part of the safety case 
on which the licensing process will be based. 

Most impo1tant, the extension ofperforma11ce analyses beyond the period ofsurfaee geologic 
stability is unsupportable from a technical perspective. Geologic repositories may rely on longer 
t1mcfrarn.es for analysis precisely because, being at dep!h, they are not likely to be significantly 

DOE Comments. Proposed 10 CFR Part 61 
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affected by events and processes at the surface The timeframe for surface effects from geologic 
processes is notably less than that for deeper geologic stability (NEA 2009 Timescales Report', 
Figure 5.12a and pp. 27-28). Once processes affecting the surface at a ce11ain magnitude ::ind 
breadth occm·, the analy~is of the site is unreliable even qualitatively. Any results are, 
furthermore, much less likely to be relevant, since populations near a site affected by, for 
example, a new ice age are likely to face much more significant and immediate threats to their 
lifestyle and survival than the potential for a localized incremental increase in cancer risk. 

NEA says, "Truncating calculat1ons too early may run the 1isk losing information . for example 
on the po-;sible timing and magnitude ofpcak consequences. . . At sufficiently distant times. 
however, uncertaml!e!:> call into question most of the assumpt10ns made in evaluating 
radionuclide releases.'' The NEA further cautions that re'.ying on such modeling can undermine 
confidence in the safety case (~EA 2009 Timescales Report, p. 73 ). While calculations can 
always be extended, they add no value if they cannot be meaningfully interpreted, and to require 
them implies a level of confidence that is not warranted. As noted in our general comments on 
the three-tiered approach, doses and risk "cannot be forecast with any certainty beyond a1ound 
several hundreds of years into the future·· (ICRP-81 ), so calculations for longer time periods 
already test the limitations of PA. The interpretation, even qualitatively, of assessments beyond 
the time of relevant geologic stability is truly questionable. Even if peak impacts might occur 
beyond the period of surface geologic stability, the reliance on modeling at that poinc with its 
inherent uncertainties regarding ncariy every aspects of assessment4 is entirely msuffic1ent as a 
ba5is for regulatory decision making and the requirement for "effort to minimize ... to the extent 
rea~onably achievable". (See proposed § 61.41 (c) and proposed § 6 I .42(c); sec also DOE 
comments regarding minimization, in general comments and regarding proposed sections 

§ 61.41 (b) and ( c ); § 6 J .42(b) and ( c) ) 

We understand also that a significant motivator for the performance period is to gain information 
regarding Jong-term p:::rformancc-but even 1.000 years already is long-ter:n performance. 
Analyses for longer-term performance should be conducted witJ1 the recognition of the growing 
spccu\at1on and unccrtmnty over time. As NEA aptly noted, "while some hazard may remain for 
extremely Jong times, increasing unccrtaintie<; mean that there are practical limitations as to how 
long anything meaningful can be said about the protection provided by any syskm against these 
hazards .... These practical limitations need to be acknowledged in safety cases "s Modeling 
should be extended further only if site-specific characteristics dictate that 1t might be useful and 
there is a valid scientific and technical basis on which assessment may be founded. for ncar
surface disposal, the second condition is fulfilled only during the period of surface geologic 
stabVi1ty, and this is the maximum amount of time that any assessments in the regulation should 
cover. 

~RC has already recogrnzcd. in its draft NUREG-2175 (p. 2-24) that it is necessary to establish 
an end point for the performance period; the essential criteria to do so belong in regulation. not in 
guidance. The definition of''pcrformance period" should be revised, therefore. to clarify that the 

3 C 011.11denn.rc: T1mescole,< 111 rhe Post -cf osw e Safety of Geological Disposal nf l?ad1oact1ve 1-Vasie. OECD Nuclear Enc1 gy 
Agcn~y. 2009, p 39 Future citatirm< rcfi:, to 1111, report il< "'1\/LA 200? 1'h1csrnlcs l~cpor: .. 
'Sec· Tcchn1cnl l\na!ys1s Supporllng Dcfin1t1011 of Pc nod of Performance lor Low-Level Waste D1o:po,al. Figures ) and 4 
1 NL/\ 2009 lime<eales RepOI t, p 27 
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1)el'formancc period extends until peak dose or impacts are reached or the period of surface 
geologic stability, whichever is sooner 

§ 61.2, Safety case definition 

p 12 

l l 

We support including the concept ofthe safety case in the proposed regulation, as it provides a 
fuller view of site and disposal system understanding, and the non-quantitative factors that can 
enhance confidence in safety. While these concepts have long been an implicit part of the 
licensing process, using the term safety case emphasizes that the C.S. approach is in concert with 
international approaches. It is puzzling, therefore. that NRC provides its own definition or safety 
case rather than using those established in international guidance. The existing international 
guidance is sufficient and applicable for the case of LL W disposal, thus there is no need for 
significant elaboration of the concept in the rule. We suggest that NRC, as much as possible, use 
language consistent with the safety case definition issued by IAEJ\. See The Safely Case and 
Safely Assessment for the Disposal of Radiooct1ve Waste. Specific Safety Guide No. SSG-23, 
IAEA, 2012 (Paragraph 1.3, for example). 

§ 61.7(c)(4), Intruder assessment concept 

The proposed new performance objective (cross-referenced in proposed§ 6l.7(c)(4)) uses a dose 
limit during the compliance and protective assurance periods (or, for the protective assurance 
period only, an alternative level, if approved, that is reasonably achievable based on teclmical 
anc economic considerations). The use of a strictly enforced dose limit as the performance 
objective for an inadvertent intruder assessment covering any period after closure i:s inconsistent 
with DOE and international positions regarding inadvertent in::-usion. The general position 
internationally is that intruder assessments are hypothetical cases used to identify features that 
can help reduce the potential for a11d/or consequence<; of intrusion. That is, human intrusion 
analyses are used as a tool to assist in optimization of the disposal facility design. IAEA 's safety 
standards, for example, recommend no limits regarding human intrusion, but instead offer 
gmdclmes for what doses may warrant efforts to reduce the probability or consequences of 
intrusion (1AEA SSG-5, para. 2.15). ICRP similarly recommends no dose cor.straint for human 
intn:sion, ~aying that a constraint "is not applicable in evaluating the sigmficancc of human 
intrusion because, by definition, intrusion will have bypassed the barriers which were considered 
in optimization of protection for the disposal facility ... any protective actions required should 
be considered during the development of the disposal facility'-. ICRP considered that 
"'reasonable efforts should be made to reduce the probability of human intrusion or to limit its 
consequences'' when doses exceed 100 mSv (ICRP-81, paragraphs 63-64). 

We recommend that the dose limit for intruder protection be reca<>t as a goal that is used to 
develop waste acceptance criteria and demonstrate added robustness of the disposal approach. If 
this 1s not done, then we recommend that additior1al clarifying discussion be provided 111 the 
concepts section to include the points mentioned above. See also comments ori proposed 
§ 61.42(a). 
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§ 61.7(c)(6), Waste with si~nificant concentrations of long-lived radionuclides 

The site-spec1fic P /I. will inherently address whether the proposed waste inventory poses longer 
term hazards or not and, thus, whether analyses will need to address longer timeframes. The 
site-specific analyses required over the compliance period and beyond, in themselves, constitute 
a case-by-case evaluation tbat provides the basis for determining whether relevant performance 
aspects (such as time of peak dose) have been adequatc!y captured. This is trnc regardless of 
what characteristics (longevity, mobility, etc.) contribute to the need for longer-term assessment. 
The specificity defining and categorizing"'long-lived waste" is unnecessary and the concept 
should be deleted from the rule. 

§ 61.7(d), Defense-in-depth 

The discussion of defense-in-depth, while broader than the proposed definition in § 6 J .2, does 
not reflect the accepted use of the term, either in the G.S. or internationally (e g .. in IJ\EA SSR-5 
and the IAEA Safety Glossary) and is inconsistent with the preamble. As noted in the preamble. 
·'NRC s defense-m-depth approach to risk management ensures that safety is not wholly 
dependent on any single clement of the design, construction. maintenance or operation ofa 
regulated facility .... Defense-in-depth for a land disposal facility includes, but is not limited to, 
the use of remote siting, consideration of-waste forms m1d radionuclide content. engineered 
features, and natural geologic features of the disposal s1Le.'' Other relevant features mentioned in 
the preamble arc, for example, land ownership and institutional control requirements (80 fR 
I 6102, col. 2). The more inclusive view of defense-in-depth, including adn:inistrative and 
operational controls, should be included in the discussion of the concept. 

§ 6 I.7(t), Waste classification and stability 

The emphasis on details related to "long term" stability is not needed. Stability is imp01tar.t for 
the 500 year timeframe for the classification SY'>tcm (e.g., assumptions for the classification 
tables), but over thousands of years, stability becomes less meaningful for assessing level of 
protectiveness If the site-specific PA demonstrates that performance ohjcctives can be met with 
reasonable assurance, even if there arc inc: eases in infiltration or other changes in the system, 
then "stability'' as a separate and specific criterion is not needed. Such requirements may be 
very difficult to meet, but at the same time may have little impact on the protection of human 
health (e.g, calculated dose). In a performance-based approach, PA is the appropriate means to 
account for the relevance of factors such as this. It is recommended that the discussion of 
stability in this section be deleted. See also comments on §§ 61.13( d) and 61.51. 

§ 61.13, Application to existing facilities 

The preamble to the proposed regulations (at page 16088) slates that the proposed rule would 
become effective l year after the final rule is published for NRC licensees, and that Agreement 
States would have 3 years to adopt compatible provisions. In turn, the proposed regulatory 
language in the chapeau to§ 61.13 and in§ 61.58(d) would require existing licensees to conduct 
various additional technical analyses and apply new waste acceptance prnvisions at the next 
hccnsc renewal or within 5 years of the effective date of the proposed new requirements, 
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whichever comes first. In contras1 to both approaches, the existing general prov1sions in 
Subpait A(~ 61.1 (a)}-which would not be amended by the proposed regulation -state that 
applicability of rcquircmer.ts in Part 6 l to existing licensees "will be determined on a 
case-by-case basis." We iecornmer.d conforming revision to § 61.1 (a) and, as necessary, the 
final preamble to the regulations, so that the provisions arc consistent with each other. Given the 
numerous new provisions and new analysis that would be required by the regulations, DOE also 
supports delaying application of the proposed regulations until a reasonable time in the future, 
with an emphasis on new waste streams and new operations. 

§ 61.13(a)(l) to (a)(S), Technical analyses (FEPs consideration) 

The focus on the term "features, events and processes" does not align well with more recent 
international best practice, in which approaches based on "safety functions" have emerged (sec, 
for example, http://www.oecd-nea.org/rwrn/reports/20 l 2/nea6923-MESA-initiative pdi). It is 
recommended that the proposed rule be revised to reinforce and place more emphasis on the 
more current approaches for scenario development involving the use of safety functions, either 
through revisions to this section or with additional discussion added in foe concepts section. 

Furthermore, as noted 111 our general comments. DOE does not support the imposition of the 
protective assurance period and recommends that it be eliminated. However, if the protective 
assurance period is retained, DOE suppmts the approach to the identification of relevant FEPs in 
pe1formance assessment beyond the compliance period: that FEPs applicable in the compliance 
period (up to 1.000 years) be extended and that new FEPs be added only if scientific infonnation 
compelling such changes is available (80 FR 16090, col. 1 ). However, the proposed regulatory 
language mr.y require revision to properly reflect the stated intention. To this end, § 61.13( a)(!) 
should be revised to more clearly apply to the compliance period performance assessment, as in 
"Consider features. events and processes that might affect compliance with § 61.41 (a)." 

It is not clear why a separate requirement is provided [in § G 1.13( a)(5) J regarding degradation or 
alteration processes. The reqmrement in § 61.13{a)(l) already requires a technical basis for 
inclusion or exclusion of all FEPs. so the provisions on degradation are redundant. We suggest 
that the proposed§ 61 13(a)(5) be deleted. 

§ 61.13(a)(10), Roles of natural and engineered features 

It is not clear what purpose is served by the requirement to "identify and differentiate between 
the roles perfonned by the natural disposal site characteristics and design featu1cs of the disposal 
facility." The relevant aspect::> of both the site and the engineered features, as well the 
mtcractions between them. arc appropriately captmcd by requirements to consider relevant FEPs 
(or safety functions). To require further analyses and differentiation impose<> redundant 
requirements and provides no value-added to risk-informed decision-making and licensing- -but 
docs add confusion, especially since it implies the possib11Ity or sub-system requirements. We 
suggest that this paragraph be deleted. 

§ 61.B(b}, Inadvertent intruder analyses 
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The description of the inadvertent intruder analyses is con[ using and inconsistent with the 
definition proposed for an intruder m·sessmenf in proposed § 61.2. The "analyses·· appear to 

include additional rcqunerr.ents beyond the assessment, as described in proposed§ 6 l. l 3(b)(l) to 
61 13(b)(2). However. the required information is vague and adds little apparent value to 
risk-informed decision making: 

o It is not clear how (or what type of) "human intrusion analyses·· can demonstrate that the 
waste acceptance criteria will be met [proposed § 6 l.13(b)(l )J The allowable activity levels 
in waste acceptance criteria (WAC) may, in fact, be based on an intruder assessment, among 
other analyses (see proposed§ 61.58(a)(l)). To hase the WAC on an intruder assessment 
and then to require a human intrusion analysis to confirm compliance with the WAC is 
circular and meaningless On-the-ground compliance with the WAC is adequately addressed 
by the waste characteri.rntion and certification requirements in§ 61.58. The provis10n at 
p10posed § 6l.l3(b)(1) should be deleted. 

0 It is not clear how (or what type of) analyses can demonstrate that "adequate barriers to 
human mtrusion w11\ be provided" f proposed § 6 l. l3(b)(2)] In a performance-based and 
risk-informed approach, the means to demonstrate that bamcrs are adequate is to show that 
performance objectives can be met with the performance assessment and mtruder 
assessme:it. As NRC has observed in other regulations related to radioactive waste c11sposal, 
''A complete performance assessment ... will illustrate the effectiveness of the multiple 
barriers, and the implementation of the philosophy of defense in depth. such that the 
individual protection standard is shown lo be met even when barriers are challenged. . . The 
Commission is confident that evidence for the resilience, or lack of resilience, of a 
multiple-barner system will be found by examining a comprehensive and properly 
documented perf01111ance assessment of the behavior of the overall repository system." (66 
FR 55759) The analysis at proposed§ 61.13(b)(2) adds no specificity or substance and 
should be deleted. 

Proposed paragraph 61. l 3(b)(3)(ii) would require "adequate" barriers to intrusion. No definition 
or criteria are provided to judge the adequacy of baniers. The remaining language in the 
paragraph appropriately describes the relevant features of a barrier that may contribute to its 
effectiveness and the need to provide a basis for the period of effectiveness. The term 
"adequacy" adds little value but raises the question ofaddit10nal (but arbitrary. given that they 
are not specified) criteria being applied; the term should be dropped from the requirement. 

§ 61.13(<1), Long-term stability 

The proposed rule retains an existing requirement to analyze long-term stability of the disposal 
site. with slight changes to the language However, the implications of this requirement are very 
different when applied over timeframcs of thousands to tens of thousands of years. It is not 
possible for such timeframes (thousands of years or more) that Jong-term stability of the site "can 
be ensured," as the revised language now states. Furthermore, the requirement is superfluous in 
view of the numerous other site-specific analyses r.ow proposed. In a performance-based 
approach, the pe:-formance assessment is the appropriate means to account for the relevance of 
factors such as this. If performance objectives can be demonstrnted to be met with reasonable 
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assurance, even if there are increases in infiltration or other stability-related changes, then 
"'stability" as a separate and specific criterion is not needed. A requirement on long-term 
stability may be very difficult to meet, and at the same time may have little impact on the 
protection of human health (e.g, dose calcuiation). It is recommended that the requirement for a 
separate analysis of site stability be deleted. lf the provision is retained, the proposed language 
that stability ··can be ensui·cd" should be dropped. and the analysis should extend no longer than 
the compliance period. Sec also comments on§ 61.44. 

§ 61.13(e), Potential long-term radiological impacts (Table A) 

The proposed provisions require analyses over the performance period (i.e., beyond I 0,000 years 
after closure) "fo1 disposal sites with waste that contains radionuclidcs with the average 
concentrations exceeding the values listed in Table A of this paragraph, or if nece~sitated by 
site-specific conditions''. Several changes from the proposal are suggested to enhance the 
technical basis and better align it with the intent to use site specific performance analyses: 

"' Table A should be cl1minatcd. The technical basis described for the derivation of the 
concentrations is limited and unclear. The preamble states that the values arc "primarily, but 
not solely, based on the Class A LLR W concentration values'" (80 FR 16097, col. 1 ), but 
does not explain why the Class A limits arc an appropriate indicator or technical basis to 
determine the need for analyses beyond 10,000 years. There is no justification for defining 
hazards over this duration based on the Class A limits, since such timcframcs were not 
considered in developing those limits. Furthermore, Table A may be rendered moot by the 
clause regarding "site-specific conditions,'' where the table alone will not be determinative 
of whether a longer-term analysis is needed. Given this, the results of site-specific analyses 
already required for the compliance period (and the protective assurance period. if it is 
retained) should be used to dctcnnine whether il is appropriate to conduct longcr-tern1 
analyses. This approach is technically supportable and better aligns with the declared intent 
to establish a risk-based approach using site-specific PAs. 

• To establish clear cxpcctat10ns on the pait of licensees, further explanation should be 
provided on what "site-specific conditions" might necessitate performance period analyses. 
The preamble discussion on timcframes (80 FR 16093 et seq) makes clear that the peak 
dose, including potential in-growth of progeny (from uranium, in particula1") is a central 
consideration, and this could provide an appropriate basis for delineating the need for 
extending the analysis. We recommend that the site-specific analysi5 be used to dctermmc 
the need for analyses into the far future. 

" As noted in our general comments, we recommend that the protective assurance period be 
eliminated. 

Therefore, it is suggested that § 6 l. l 3(e) be revised to react, ''The time period requii ed to be 
considered shall be determined based on site-specific conditions addressed in the PA. 
Performance period calculations shall be performed if the analyses for compliance period in 
§§ 61.41 (a) and 61.42(a) indicate that peak doses have not been attained (i.e. doses arc stable or 
nsmg) at 1,000 years. mcludmg consideration of the in-gro\,vth or progeny from the intended 
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waste strearns." See also DOE"s comments on § 6) .2, performance period definition, for 
discussion of the recommended limits on the performance period. 

1 f the protective assurance period is retained, then the language in § 61.l J{ c) should be revised to 
read· "The time period required to be considered shall be determined based on site-specific 
conditions addressed in the PA. Performance pe1 iod calculations shall be performed if the 
analyses for comp;iance and protec6ve assurance periods in §§ 61.41 (a)-(b) and §§ 61.42(a)-(b) 
indicate that peak doses have not been attamed (i.e. doses arc stable or rising) at 10,000 years, 
including consideration of the in-grovvth of progeny from the intended waste streams." Sec also 
DOE's comments on § 61.2, performance period definit10n, for discussion of the recommended 
lnnits on the performance period. 

§ 61. l 3(f), Defense-in-depth 

It is unclear what value ts provided by "analyses" to be conducted to demonstrate that 
defense-in-depth measmes are included at a disposal facility. This effort should be focused on 
documenting the contributors to clefcnsc-in-clepth rather than a quantitative analysis. J\s noted 
earlier, the accepted use of the term (and NRC's own discussions of it in the preamble to, and 
other sections of, this proposed rule) encompasses siting and operational aspects Furthermore, 
as NRC observes, "The capabilities of any of those design features and site charactenstics may 
not be either independent or totally redundant. ... The capabilities or site characteristics and 
engineered features over the long timcfr&mcs are c:;ubject to interpretation and i:1cludc many 
uncertainties .... Therefore, NRC expects that licensees will rely on both the charn.cterisLics and 
the engineered features, m combination, to provide reasonable assurance that the overall 
perfonrn:mee of the disposal site will be adequate over long time periods."' (80 fR l 6092) The 
function of the various engineered and natural barriers, an<l their interactions, is required to be 
accounted for in the performance assessment. As NRC has observed in other regulations related 
to rad:oactivc waste dispo:;al, "A complete performance assessment ... will illustrate the 
effectiveness of the multiple barriers, and the implementation of the philosophy of defcme m 
depth. such that the individual protection standard is shovvn to be met even when barriers arc 
challenged .... 1 he Commission is confident that evidence for the resilience, or lack of 
resilience, of a multiple-barrier system will be found by examining a comprehensive and 
properly documented performance assessment of the behavior of the overall repository system,. 
(66 FR 55759) 

Further quantitative assessment, as implied by the term "analyses,"' of redundancy over Jong 
timeframes is likely to be highly uncertain and difficult to interpret-and ignores many other 
important facets of ddensc-in-dcpth. To address these concerns, it is suggested that the language 
111 § 61.13(f) be revised to read, "A description of defonse-in-dcpth measures applied at the 
proposed disposal facility, and cl!scussion of the means by which they provide passive safety, 
provide redundancy, or enhance confidence in the safety case and long-term performance." 

§ 61.41 (a), Protection of the general population 

\lo definition is provided for "any member of the public". The requirement should be restricted 
to a representative member of the public located in the genera] environment (i.e., outside the 
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boundaries of the disposal system, including the buffer zone) of the disposal faci\1ty. Such an 
approach is also consistent with the application of updated dosimetry methods that would be 
allowed by the proposed changes. More recent ICRP guidance discusses the applicability of 
limits and constraints to a "representative person·• (ICRP 103. Section 5.4.2). 

§ 61.41(b), Protection of the general population during the protective assurance period 

As noted m our general comments, we recommend that the protective assurance period be 
deleted, and that the pe1 formance period be designated to begin at 1,000 years atter closure 
Accordingly, we recommend that the proposed provisions of§ 61.41 (b) be eliminated. 

If the protective assurance period and the associated analyses are retained. then several important 
changes and clarificat10ns should be made to align Lhc provision with NRCs stated intentions. 

0 The requirement to "'111inim1zc" releases of radioactivity for the protective assurance period 
is inappropriately stringent and docs not seem to reflect the intention of NRC. The preamble 
discus~ion states that '"The protective assurance analyses arc being proposed as a 
mmimization process (i.e., optimiz.ation) with gmdance provided on the goals to use in the 
minimization process." (80 FR 16089, col. 3) The term minimize does not properly reflect 
the multi-faceted optimization process, which entails consideration of numerous factors; 
indeed, "minimize" as used in the proposed regulatory language can be interpreted as being 
more stringent than the As Low As Reasonably Achievable (ALARA) requirement applied 
to the compliance period, since it does not clearly allow for consideration of what is feasible 
or reasonable. 

o f urtherrnore, proposed § 61.41 (b ), as written, docs not set forth "goals," b'Jt rather imposes 
requirements. /\s such, it is not consistent with the Commission's direction in its 
February 12, 2014 Memorandum, which calls for a ··goal of keeping doses below a 
500 1mem/yr analytical threshold". 1'-:RC expresses its intention that the dose level for the 
protective assurance period should function as ''a goal rather than a limit"' (80 FR 16097, 
col. 3). While this intention is reflected in the language allowing "a level that is supported 
as reasonably achievable,"' the requircn:ent to minimize releases adds confus1on. 

"' No definition 1s provided for the "general environment". A defimtion should be added, here 
or in§ 61.2. to clanfy that the gene:·aJ environment means that area outside the boundaries 
of the disposal system and its buffer zone. 

In order to better align the regulatory language with the stated intentions of NRC for the 
protective assmance period, it is suggested that the following alternative language be used. 

Efforts shaE be made to reduce releases to a level that is reasonably achievable based on 
technical and economic considerations, provided that licensees shall be presumed to meet 
this goal if the annual dose docs not exceed a dose target of 5 milliSieverts (500 millircm) 
Compliance wnh this paragraph muc;! be demonstrated through analyse.<; that meet the 
rnquiicmenb specified in§ 61.!J(a). 
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§ 61.4l{aHb), Protection of the general population 

The treatment of radon should be consistent with that in other rules from NRC and other U.S. 
regulatory agencies. Radon should be specifically excluded from consideration in assessing 
compliance with ~he dose limits and targets in these sections. A separate radon pcrfonnance 
ohjectivc (e.g .. a flux limit) would be consistent with other NRC, EPA, and DOE rules I e.g., 40 
CFR Part 190.10, 40 CFR Part 61 (subpart H). 40 CFR Part 61.192 (subpait Q). 10 CFR Part 40 
(Appendix A, critcnon 6), 10 CFR Part 20. l lOl(d), DOE Manual 435.1-1 J. A major factor in 
the update to Part 61 is to address DU, so consistency with other national regulatinns addressing 
urarnum is appropriate. NRC might consider imtcad adding a performance objective for radon 
i)ux. 

§ 6l.4l(c), Protection of the general population during the performance pe1·iod 

As noted in our general comments, we support the concept of a performance period, for which 
the results of modeling analyses arc considered qualitatively to inform site tmderstanding and 
contribute to optimization of design. We recommend that the performance period begin at 
1,000 years after closure, directly following the compliance period. Whether 01 not this change 
to the performance period timcframc is made, the use of the term "minimize·• is problematic in 
the requirements for the performance period. The term ''minimize" docs not properly reflect the 
multi-faceted optimi,~;ation process, which cntmls consideration of numerous factors; indeed, 
"minimize" as used in the proposed regulatmy language can be interpreted as being more 
stringent than the ALJ\RA requirement applied to the compliance period, since it docs not 
clearly allow for consideration of what is feasible or reasonable. Jt is suggested \hat the language 
be revised to read, "Effi:Ht shall be made to reduce releases of radioactivity .... " 

§ 61.42(a), Protection of inadvertent intruders during the compliance period 

·1 he application of a dose limit for an inadvertent intruder assessment covering any period after 
closure is inconsistent with internat10nal positions regarding inadvi:;rtcnt intrusion. The general 
position internationally is that intruder assessments are hypothetical cases used to identify 
features that can help reduce the potential for and/or consequences of intrusion. That is, human 
intrusion analyses arc used as a tool to assist in optimization of the disposal facility design. The 
JAEA safety standards, for example, recommend no limits regarding human intrusion, bat 
instead offer guidelines for what doses may warrant additional optimization: for annual doses m 
the range of 1-20 mSv (l 00 mrem-2 rem), "reasonable efforts arc warranted at the stage of 
development oftJ1c facility to reduce the probability of intrusion or to limit its con~equcnces'' 
(IAEA SSG-5, para. 2.15 ). ICRP similarly declined to recommend a dose constraint for human 
intrusion, saymg that a constraint "is not applicable in evaluating the significance of human 
intrusion because, by definition, intrusion will have bypassed the barriers which were considered 
m optimiLat1on ofprotect1011 for the disposal facility ... any protective actions required should 
be considered during the development of the disposal facility" (i.e., in optimization). ICRP 
considered that "reasonable efforts should be made to reduce the probability of human intrusio71 
or to limit i :s consequences" when doses exceed 100 mSv (1CRP-8 l, paragraphs 63-64). 
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The establishment of a dose Ji1111t for intrusion is also inconsistent with N'RCs approach in 
estahlishing 10 CFR Part 6 J initially. While NRC originally proposed to adopt a 500 mrem 
inadvertent intruder standard, this approach was dropped from the final rule because (as 
explained in the final EIS6

) NRC concluded that the dose level could reasonably be used as the 
basis for deriving waste classification tables (i.e., as a target for identifying measures to reduce 
potential impacts of inadvettent intrusion}, but its use as a regulatory limit was not justified or 
practical. We recommend that the 500 mrem dose limit for intruder protection durmg the 
compliance period be recast as a goal that is used to develop waste acceptance criteria and to 
demonstrate added robustness of the disposal approach. Corresponding changes arc also needed 
in proposed § 6 l .13(b )(3) to reflect that dose-based performance objectives in proposed § 61 42 
are goals (or guidelines) and not strict dose limits. Sec also comments on proposed§ 61.7(c)(4). 

The requirement that the disposal facility must "ensure·· protection is an overstatement of what 
can be demonstrated in performance assessment projections for even the compliance :ime period. 
The language should be revised to more accurately reflect the reasonable assurance concept 
(which is applied through the proposed provision at§ 61 23(b)), to read, "Design. operation and 
closure of the land disposal facility must provide protection of an madvertent intruder ... ."' 
(Suggested language changes are shown underlined.) 

§ 61.42(a)-(b), Protection ofinadvertent intruders during the compliance and protective 
assurance periods 

The treatment of radon should be consistent with that in other rules from NRC and other U.S. 
regulatory agencies. That is, radon should be specifically excluded from consideration in 
assessing compliance with the dose limits and targets in these sections. Instead, :-JRC should 
develop a separate radon performance objective consistent with other NRC, EPA, and DOE rules 
(e.g., the flux limit). All agencies that address uranium related wastes that iead to radon 
generation exclude radon from all pathways and treat it separately re.g., 40 CfR Part 190. l 0, 40 
CFR Part 61 (subpart II), 40 CFR Part 61.192 (subpart Q), 10 CFR Part 40 (Appendix A. 
c1ite11on 6) 10 CFR Part 20.110 J (d), DOE Manual 435. l-1 ], all of which specifically exclude 
radon in the air/all pathways objectives]. A major factor in the update to Part 61 is to address 
DC. so consistency with other EPA and NRC regulations addressing u:-anium is appropriate. 

§ 6J.42(b), Protection of inadvertent intrnders during the protective assurance period 

As noted in our general comments, we r::!commend that the protective assurance period be 
deleted, and that the performance pc1iod be designated to begin at l ,000 years after closure. 
/\ccordingly, we recommend that the proposed provisions of§ 6 l .42(b) be eliminated. 

If the protective assurance period and the associated analyses are retained, then important 
changes and clarifications should be made to align the provision with 1'RC's stated intentions 
The use of the term "minimi?:e" is problematic in this context, as discussed regarding the 
requirements for protection of the general public for the protective assurance period. (See 

<· NlJRCG-09~5 F1oal Environmental hnp:icl Statement on 10 CfR Part 61 "l. 1censmg Rt:qmrcmcr1~s for Lund Disposal of 
Rad1oacl1vc Wa~tc." Vol I - S;1rnmary ancl Vlam Report. Nov. 1982,p. 5-4. 
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Reasonable and prnctical measures shall be taken m the design, operation and closure of the 
land disposal facility to control exposures to an inadvertent intruder duri11g the protective 
assurance period. Effo1ts shall the made to reduce releases to a level that is reasonably 
achievable based on tech~1ical and economic considerations. provided that licensees shall be 
presumed to meet this goal if the annual dose docs not exceed a dose target of 5 milliSicverts 
(500 111ill1rem). Compliance with this paragraph must be demonstrated through analyses that 
meet the rcquire1m:nts specified in§ 6 l. l 3(b). 

Concsponding changes are also needed in proposed § 61.13 to reflect NRC' s stated intention 
that the reference dose is intended as a target and not a limit. In proposed paragraph 6 l. l 3(b)(3), 
the phrase '·doses that exceed the limits set fo1th in§ 61.42'" should be revised to reflect that 
dose-based performance objectives in§ 61 42(a) (sec preceding comment) and§ 61 .42(b) are 
goals (or guidelines) and not strict dose limits. 

Note that we also recommend using the term "practical" rather than "practicable·· in the 
regulatory language. Sec comments on proposed section § 61 44 for further explanation. 

§ 61.42(c), Protection of inadvertent intrnders during the performance period 

The use of the term "minimize" is problematic in this context, as discussed regarding the 
requirements for protection of the general pubhc for the performance period (proposed 
§ 61.41 (c)). For the same reasons, it is suggested to revise the tcquirement to read· "Efforts 
shall be made to reduce exposures to an inadvertent intruder ... :· 

§ 61.44, Stability of the site after closure 

The proposal retains an existing requirement rcgm dmg stability of the site after closure, with 
proposed wording that extends the requirement to cover the compliance period and the protective 
assurance period As noted in our general comments, we recommend thal the protective 
assu1ance period be eliminated Whether or not this is done, the extension of the existing 
requirements out to 10,000 years is unjustified and bmdensome. The value 111 separate 
requirements f'or site stability over thousands of years is questionable It is also inconsistent with 
previous NRC evaluations of stability relevant to disposal of Jong-lived radionuclides In 
considering disposal of DU-contaminated materials in near-surface disposal. NRC accepted that 
design measures and cell construction practices provided a ''technical basis sufficient for 
demonstrating long-term site s~ability''. 7 

Most impo11antly, in a performance-based approach, the performance assessment is the 
appropriate means to account for the relevance of factors sucb as this. If performance objectives 
can be demonstrated to be met with reasonable assurance, even if there are increases in 

mfiltrntion, then "stability .. as a separate and specific criterion or performance objective is not 

7 "Salety [valuation Report Req11~st f'or Alternmc D1~po;~l Appre>val And [x.empt1ons For Specific flemat1tc Dcco:nnu;.51oning. 
l'rojcct W.1stc J\t US 1.:co!ogy·~ klilhO I ac1Jrty. October 28, 201 I. ADAMS ML 1114-41087. p 7 

DOE Comment.~ Propo~ed 10 CFR Pait 6.Z 



Jul241512·15p Christopher Forinash 703 9080796 p 22 

21 

needed A requirement on long-term stability may be very difficult to meet. and at the same time 
may have little impact on the protection of human health (e.g., dose calculation). 

It is recommended that this performance objective be deleted. If it is retained, the language 
should reflect that the requirement is relevant for only a limited, reasonable period of time 
following closure. We suggest that it could be appropriate to demonstrate stability for the pe1 iod 
of300 years over which Class 13 and Class C wastes forms are expected to endure (as discussed 
in the proposed concepts in § 6 l. 7(f)), in order to support continued use of the classification 
tables. Another period may be justifiable, but in no case should stability be evaluated separately 
beyond the compliance period (i.e., 1,000 years). We also recommend changing "practicable·· to 
"practical" in the existing regulatory language; as commonly understood, "practicable'' means 
capable of being put into effoct, ·whereas "practical" refers to something that is al.so sensible or 
worthwhile. 8 The language should also be modified to require that measures "eliminate to the 
extent practical the need for ongoing active maintenance of the disposal site duting the 
institutional control pcri..9.9 so that only surveillance, monitoring, or minor custodial care arc 
required.'' (Suggested language modification arc shown underlined.) See also comment<; on 
p10posed §§ 61.7(f) and 61.13(d). 

§ 61.50 (a)(2), Site suitability for near-surface disposal 

NRC's proposal retains (but reorganizes) detailed site suitability requirements. Jn view of the 
numerom, other site-specific analyses now proposed, the value of specific requirements for site
suitability is questionable, and this section is unduly detailed. More importantly, while such 
provisions were meaningful complementary requirements to the table-based classification 
approach, such criteria arc unnecessary and at odds with a truly risk-informed approach to 
regulation. J\s NRC has stated, "the risk-informed, perfonY1ance-based approach . . eliminates 
arbitrary or prescriptive siting and design criteria, as well as detailed requirements such as 
quantitative subsystem performance objectives" (66 FR 55737). A sound conceptual model of 
the site and a comprehensive performance assessment provide the means to assess the 
significance of site attributes. In a pcrfmmance-b<lscd approach, the appropriate method to 
evaluate t.he site suitability is the site-specific performance assessment. Performance-relevant 
site characteristics and associated disruptive events (and uncertainties) must be considered (as is 
required already by other parts of the proposed regulations); if the performance objectives can be 
shown to be met with reasonable assurance, then additional criteria are not necessary. Such 
restrictions may eliminate potentially viable sites without adding public protection. It is 
recommended that the detailed site suitability criteria in proposed § 6 l. l 3(a)(s) be eliminated. 

§ 61.58, Waste acceptance criteria exceptions 

NRC's proposed approach allows that the WAC may be established based on sitc-spec1:ic 
analyses that account for the site and facility perfo1mance, or based on the pre-existing 
classification tables. Once the WAC is established, the provisions of proposed § 61.52(12) 
prohibit the disposal of any waste that does not meet the acceptance criteria. According to the 
proposed rnle, any adjustments to the WAC would require a license modification [proposed 
§ 6 l.58(g)J. 

"See, e.g .. 1Vebste1 's If NL'W R1ve1s1de Un1vers11y D1ct1rJ1ia1J'. ! 984 
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There is no provision for considering exceptions from WAC. Under the proposed regulation, a 
rcquc~t for a license amendment would be required in order to accept waste with characteristics 
that were not adclre~~ed in the PA and WAC. However, as NRC acknowledges throughout 1ts 
regulatory discussion, small amounts of waste falling outside the PA assumptions (z.e., small -
amounts of DU or other long-lived waste) may be accommodated in a disposal facility without 
affecting its protectiveness. Given this, it would be useful to provide a means for exceptions by 
a less onerous method than submitting a license amendment. An appropriate mechanism might 
be by special analyses as a supplement to the PA, which shows reasonable assurance that the 
performance objectives can still be met Alternatively. ;-.JRC may consider an alternative 
approach that docs not incorporate the W /\C directly into the license. 

DOE responses to NRC's specific requests for comments in the Federal Register notice 

~RC is seel<lng feedback on the proposed approach, especially with regard to whether a 
5 miHiSicvert (500 mrcm) annual dose target is appropriate for the protective as<;urancc 
period and whether it is appropriate to require licensees or license applicants to consider 
alternative levels to minimize exposures to an inadvertent intruder. (80 FR 16090-16091) 

As discussed in our general comments (above), we recommend that the protective assurance 
period be eliminated. The imposition of an intermediate '·protective assurance'' period (from 
1,000 to 10,000 years after closu1 e) docs not appropriately accommodate the uncertainties and 
limitations of modeling over very long timcframes. It establishes defac10 requirements over 
very long timeframes without adding materially to an understanding of the relevant behavior of 
long-lived nuclides· -depleted uranium, in particular. We recommend that a two-tiered approach 
be adopted that retains the proposed J ,000-ycar compliance period (and a5sociatcd dose limit), 
eliminates the protective assurance period (and associated reference dose), and applies the 
qualitative performance period approach to modeling assessments beginning at 1,000 years after 
closure. 

If the protective assurance period is retained, we support the use of 500 mrcm as a dose goal for 
the hypothetical inadvc11ent intruder (and the hypothetical future member of the public) because 
it reflects, better thm1 lower dose levels would, the uncertainty and speculative nature of 
calculations extending into timeframes beyond 1,000 years. A target dose of 500 mrem/yr is 
below the average annual dose for people living in :he United States toda/ and is on the same 
order as risks considered acceptable resulting from radon exposure in residences, for example. 

10 

Internationally, there is good acceptance that exposures on the order of naturnl background are 
reasonable reference pomts for very long term assessments. TAEA suggests that "In very long 
time frmnes ... unccrtamties could become much larger and calculated doses may exceed the 

-------~--

q The "-ational Council on Rad1at•on Protection nnd :V1ca;uremcnts ('\lCRP) estrn1:11cs that the average annual c'<posmc 111 th.: 
US is 620 1nrcm/yr Approximately hal!"that amount is due to natural bncl,ground rnd1allon. Sec NCRP Report No 160· lom;ing 
Rad1a11011 Exporn1·e of 1h1: Populotron of the Urured States (2009). as cited al 
http'l/w'''"' cpn.g.ov/rad1at1onfundcrstand/perspcct1ve h••nl 
10 The EPA's rndon act1on level-the level below which tl1c Agency doc; not recommend ;;ction~ to further n:d;_ic~ radon 
lcvcls----1s 4 pClfL. Al that level of exposure over a Jilclimc. the i•1c1cascd risJ, of lung cancer·~ up to 62 in 1000. Sec A 
Crll::en s Grutle to Radon~V-3 C!'Y..'I!2L1J.!1Cntal Prnl!;£!!.9l1-l'.-fil<W::Z..11!!J2//www.mu,£QY/i:£\do11fpubs/citguids.h!ml 
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dose constramt f of I 00 mrcm] Comparison of the doses with doses from nalura\ly OCC'clrring 
radionuclides may provide a useful indication of the significance of such cases. " 11 

In addition. several changes to the proposed regulatory language would also be needed to align 
the requirements with NRC"s stated intentions if the protective assurance period is retained 
Importantly, the proposed regulatory language does not set fo11h 500 mrcm as a ·'goal,., but 
rather imposes requirements. As such, it is inconsistent with NRC's stated intent in the p1 camble 
and with the Commission's direction in its February 12, 2014 Memorandum. which calls for a 
"goal of keeping doses below a 500 mrcm/yr analyticai threshold". The use of the tenn 
"minim11.c" rs also problematic and can be mterprcted to be more stringent than the dose limits 
applied during the compliance period. See comments on §§ 61.41 (b), 61.41 (c). 6 l .42(b), and 
61.42(c). 

If the 500 mrem annual dose is properly conveyed as a target, then consideration of alternative 
levels is inherently included; that is, a goal allows some flexibility, especially in view of 
appropriate qualifying terms such as "reasonably achievable". Beyond 1,000 years after closure, 
measures lo further reduce doses below the target level arc not justifiable, because they may 
entail laige costs for little change in modeled doses to a hypothetical future member of the public 
and a hypothetical foture inadve1ient intruder: such an approach is inconsistent with ethical 
principles that state that emphasis for the very long term should be on avc1ting catastrophic 
consequences (NRC's "Technical Analysis Supporting Defi:1ition of Period of Performance:· 
p. I 0). We recommend changes to the proposed regulatory 1 anguagc to eliminate the protective 
assurance period or, in the alternative, to reflect that additional efforts need not be made to 
further reduce doses if the goal of 500 mrcm i5 met. 

As previously stated, NRC is making available the draft guidance document (see Docket ID 
~RC-2015-0003) for public comment concurrent with the publication of this proposed rule 
and is seeking comments on whether the approaches described in the guidance are 
adequate or if further specification for inadvertent intruder scenarios in the proposed rule 
is necessary. (80 FR 16091) 

We recommend that several changes he made to the intruder asscssmenL and inadvertent intruder 
definit10ns m the proposed regulatory language. 1hese recommended changes provide important 
clarification and boundaries that should not be left to guidance. We support the clarification that 
the intruder assessment should consider only activities that are "realistic and consistent with 
expected activities in and around the disposal site at the time of site closure". We also support 
clarification in the inadvertent intruder definition regarding "reasonably foreseeable" pursuits; 
however. we recommend that the phrase "resource exploration or exploitation (e.g., well 
drilling)" be eliminated from the definition of •·inadvertent intruder'·. We IUrther recommend 
that the definition of ''intruder assessment" be revised to clarify that consideration of the 
scenarios used originally in the development of Part 61 is sufficient to comply with the proposed 
requirements for intruder assessment. Refer to our comments on § 61 2, inadve11cnt intruder and 
intruder assessment definitions, for further explanation. 

----- --·---
""Gco!og1cal Disposal ofRad.oactive W;1stc." DSl54. JAE.A. 2005. Section A.7. 
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NRC is seeking feedback on the proposed app1·oach, especially with regard to whether a 
dose limit is needed for the long-term analyses or whether the proposed metric combined 
with barrier analyses is more appropriate. (80 FR 16092) 

No dose limit is needed or apprnpriatc for the timeframe beyond J 0,000 years addressed by the 
performance period. We support the concept of extending performance analysis and intruder 
assessments over periods beyond the compliance tirneframe There is value in consicte1 mg, 
qual.itatively, the results of modeling beyond the time when the results can be assigned 
quantitative meamng. Such an assessment can provide valuable information to guide waste 
acceptance criteria, design optimization, and defense-in-depth measures. We support, in 
principle, the performance period and the approach to use analytical results only qualitatively. 
As noted in our general comments, we recommend that the protective assurance period be 
eliminated and that the pcrfo1ma11cc period, with no dose criteria, begins immediately following 
the compliance period, at 1,000 years after closure. fn any case, the performance period should 
extend no longer than the time of peak dose or impact is reached or the pe:"iod of smfacc 
geologic stability, whichever is sooner. See comments on§ 61.2, performance period definition. 

Regardless of whether a two-tier or three-tier approach is chosen. a dose limit or goal for 
timcframes encompassed by the proposed pe1formance period would not be justified. Advisory 
bodies --including IAEJ\, };EA, ICRP, and ACNW-have cautioned strongly against 
quantitatively interpreting periormancc assessment and modeling results as health indicators for 
timeframes beyond even several hundred years. (Refer to our general comments, above, on the 
three-tiered approacr.. for fu1iher details and citations.) To impose a limit for longer time periods 
1~ unsupportable, and no clear purpose is served by providing a reference dose for the 
performance period, whenever it is designated to begin. To do ~o would imply a degree of 
certainty and reliance on the quantitative modeling results that is unjustified fo1 near-surface 
disposal over such timeframes. The proposed approach, with no dose limit or targel dming the 
performance period, is appropriate and reasonable. 

However, no separate barrier analysis is appropriate as a complementary criterion, separate 
analysis of barriers constitutes sub-system pcrlormance criteria, which is widely discounted as a 
regulatory strategy for waste disposal, in whicb complex interactions between natural and 
engineered systems may be central to the maintenance of safety functions and the overall 
performance of the disposal facility. OECD NE/\ states, for example, '"The detailed specification 
in regulation of requirements on system components is generally avoided; the current view is that 
this would unnecessarily reduce the flexibility of the implementer to adapt system components to 
the specific characteristics of the waste and the geological environment under consideration, and 
would potentially undermine the need for the implementer to take full responsibility for the 
safoty case."' 1 

Furthermore, retaming a separate barrier analysis would be inconsistent with a si:c-specific. 
performance-based approach. As NRC itself has said. "'The Commission is confident that 
evidence for the resilience or lack of resilience, of a multiple-ball'icr system will be found by 
examming a comprehensive and properly documented performance assessment of the behavior 

•: N[A 2009 Timescales l?eport. p. 39 
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NRC is seeking feedback on the proposed approach, especially with regard to whether a 5 
mHU:Sievert (500 mrem) annual dose goal is approprinte for the protective assunrnce period 
and whether it is appropriate to consider alternative, higher levels based on technological 
and economic considerations. (80 FR 16098) 

As discussed in our general comments (above), we recommend that the protective assurance 
period be eliminated The imposition of an intermediate "protective assurance'' period (from 
LOOO to 10,000 years after closure) does not appropriately accommodate the uncertainties and 
limitations of modeling over very long timeframes. It e~tablishes de facto requirements over 
very long timcframes without adding materially to an understanding of the relevant behavior of 
long-lived nuclidcs -depleted uranium. in particular. We recommend that a two-tiered approach 
be adopted that retains the proposed l ,000-year compliance period (and associated dose limit), 
eliminates the protective assurance period (and associated reference dose), and applies the 
qualitative performance period approach to modeling assessments beginning at 1.000 years after 
closure. 

If the protective assurnncc period is retained, we support the use of 500 mrem as a dose target 
because it reflects. better than lower dose levels would. the uncertainty and speculative nature or 
calculations.extending into timcframes beyond 1,000 years. A target dose of 500 mrem/yr is 
below the average annual dose for people living in the United States today and is on the same 
order as risks considered acceptable resulting from radon exposure in residences, for example.'' 

In addition, :;everal changes to the proposed regulatory language-in both proµosed § 61.41 (b) 
and proposed§ 61.42(b)-would be needed to align the proposed 1cgulations with NRC's stated 
intentions, 1f the protective assurance period is retained. Importantly, the proposed regulatory 
language does not set forth 500 mrem as a "goal," but rather imposes requirements in both 
proposed§ 61.4 l(b) and proposed§ 61.42(b). As such, it is inconsistent with NRC's stated 
intent in the preamble and with the Commission's direction in its Pebnmry i 2, 2014 
Memorandum, which calls for a ''goal of keeping doses below a 500 1111 cm/yr threshold". 
The use of the term "minimize" is al.;;o problematic and can be inte1vrcted to be more stringent 
than the dose limits applied during the compliance period Sec comments on§§ 61.41 (b). 
61.4l(c), 61.42(b), and 6l .42(c). 

If lhe protective assurance pcnod is retamed, 1t is entirely appropriate to consider alternative, 
higher potential exposures that are reasonably achievable based on technological and cconomi<.: 
considerations. Indeed, these factors are central to the concept of a target dose. If cons1dcration 
of alternative, higher dose levels is excluded, the "target" becomes a de facto limit. Similarly. 
technological and economic considerations arc essential components of an evaluation of wha~ is 
··reasonably achievable". Measures to fmther reduce doses below the target level beyond 
1.000 years are not justifiable, because they may entail large costs fo1 little change in modeled 
doses to a hypothetical future member of the public and a hypothetical future inadvertent 
intrnder: such an approach is inconsistent with ethical principles that state that emphasis for the 

"See. as before. NCR P Report "<o 160 and A C1/l::cn s Gurde 10 Radon 
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very long term should be on averting catastrophic consequences CTechnical Analysis 
Supporting Definition of Period of Performance, .. p. 10). If the protective assurance period is 
retained, we recommend changes to the proposed regulatory language to reflect a goal dose level 
that is reasonably achievable based on technical and economic considerations, and that additional 
efforts need not be made to further reduce doses if a goal of 500 mrem per year is met. 

Is the proposed three-tiered approach (a compliance period, followed by a protective 
assurance period, followed by a performance period, if applicable} appropriate? 
(80 FR 16106) 

A three-tiered approach is not appropriate. /\s described in our general comments, we 
recommend that the protective assurance penod be eliminated and that the performance period 
begin at 1,000 years after closure, ending once peak dose or impact is reached or the period of 
surface geologic stability. whichever is soonest We fu1ther note that the proposed regulations 
are inconsistent with the request for comment concerning the performance period; the request for 
comment includes the qualifier ''if applicable" for the performance period, whereas the proposed 
rcgulatrons are written such that "performance period" is always applicable, with requirements 
that "effort shall be made to minimize ... to the extent reasonably achievabie" f emphasis added]. 
See proposed§ 61.41(c) (releases to general population),§ 61.42(c) (protection of inadvertent 
intruders). 

Is 500 rnrcm/yr an appropriate analytical threshold for the protective assurance period'? 
(80 FR 16106) 

As described in preceding comments, we support a 500 mrem/yr analytical threshold for the 
protective assurance period, if that period is rctai:1ed. The 500 mrem/yr threshold should 
function as a dose target or goal--not a limit-and changes to the proposed rule language arc 
needed to appropriately convey that intent. 

Should thcr·e be a quantitative goal or dose limit associated with the performance period 
analysis, and if so, what should that goal or dose limit be? (80 FR 16Hl6) 

As described in preceding comments, no quantitative goal or dose limit should be established for 
the performance period. /\quantitative, or even sem1-quant1tativc, interpretation ofmodcling 
results for such timcframes is unjustified, unsupportable for near-surface disposal, and 
inconsistent with international guidance ("Techmcal Analysis Supporting Definition of Penod of 
Per formancc,'' p. 10). Refer to our general comments on the three-tiered approach for further 
details. 

NRC requests comment on the propoc;;cd rule with respect to the clarity and effectiveness of 
the language used. (80 FR 16114) 

The proposed rule language merits signific<mt attention to improve it5 clarity and effectiveness 
In our view, the proposed regulation is unnecessarily complex and difficult to understand. For 
example, requirements are found in multiple sections, with difficult-to-follow cross-referencing. 
In our view, sections such as '"concepts" arc excessively detailed (with much information that 
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would be more appropriately included in guid<mct;) and contain some discussion5 that imply 
P°"~1hlc requirement"; 1.1t the same rime, the discussions omit clarifying details essential to bound 
the regulatory analyses and prevent unlettered discret1011 111 implementation. The complexity and 
confusion throughout the proposed regulation are due in large part ro a failure to folly implement 
a site-specific, performance-ha~ed ap11r0nch. The proposed regulation would require new 
analyses while retaming (and even adding to) detailed criteria on aspects that would be addressed 
more appropriately by site-specific P J\ and intrndcr assessment analyses. Mnny of the analyses 
previously reqi..iircd to complement the table-based classification approach arc unnecessary and 
burdensome in light of the new site-specific analyses. and should be eliminated We note such 
cases in our specific comments above. 

Another source of conJUsion is that the proposed regulation would add new definitions for 
several terms, which do not follow well-established, internationally accepted concepts described 
clearly in published documentat1on. This leaves open questions about whether or not NRCs 
proposed definitions signify a meaningful depaiturc from the accepted concepts. and for what 
reasons. It is suggested that NRC be consistent with established definitions as much as possible. 
We note specific instances on our detaiied comments regarding definitions in§ 61.2 
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