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Subject: U.S. Department of Energy Comniments on the Yucca Mou'nt~ain Review Plan 

(NUREG-1 804, Draft Revision 2) 

Dear Mr. Lesar: 

Enclosed are the DepartmIent of Energy's (DOE) comments on the Yucca Mountain 
Review Plan (YMRP), NUREG-1 804, Draft Revision 2. -As the future applicant, DOE 
places great importance on the YMRP for guiding preparation of the license application 
and providing the Nuclear Regulatory Commission (NRC) staff an efficient and-effective 
method for reviewiing the license application. 

Although the YMRP states that it provides guidance rather than new requirements, review 
planis generally set the standard for NRC staff review of a license application. As such, the 
applicant may deviate from the guidance as it deems appropriate but with the expectation 
the deviation should be justified. With this observation in mind, DOE has the following 
five general comments on the YMRP.  

Risk-Informed, Performance-Based Principles 

A risk-informed, performance-based rule, such as 10 CFR Part 63, relies on the 
applicant's technical analyses to determine those structures, systems, and c6mponents 
that are imp6rtant to safety and natural and engineered barriers'that are importafit to 
waste isolation. The YMRP should provide sufficient information'to guide the reviewer 
whfile not presupposing design solutions or the items that affect perfdririare.Key 
sections of the YMRP presuppose what is important to performance, and donot give' 
NRC staff clear guidance for conducting a risk-informed, p'erformande-based review.  

Information Required for Each Licensing Step 

The NRC recognizes in 10 CFR Part 63.3 and Part 63.102(c) that repository licensing will 
occur in ste s'and that the level of detail in support of proceeding .'ith ea~hlicensifi-g step 
would increase as the repository progressed through constructioh anid 6pcriti6n. In' 
developing its'apjroach to repository licensing, the NRC drew upon decades bf experience 
licensing nuclear reactors in discrete steps under its Part 50 regulations. Ai stat6d in 10' 
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CFR 6 3.21(a), the initial license application for CA "must be as complete as possible in light of information that is reasonably available at the time of docketing." 

The YMRP should clearly acknowledge the stepwise licensing process that is applicable to the repository. The fundamental principle for the licensing process, and the associated NRC review process, should be that adequate information has been provided to the NRC to allow DOE to proceed into the next licensing step with confidence. The YMRP does not clearly and consistently "differentiate" the information needed for these different steps and does not delineate how the application of Areas of Review, Review Methods, and Acceptance Criteria should vary by step. The YMRP should explicitly recognize that at the time of application for CA, the repository design and associated safety analyses will be at the preliminary phase of development, in contrast to the essentially complete nature of the design and analyses (and increased level of detail) that will be available at the time of application for the license to receive and possess.  

Organization and Structure 

Traditionally, Safety Analysis Reports accompanying license applications for reactors are organized in terms of structures; systems, and 6omponents (SSC). Iuses sare addressed in the context of their relevance to thosi SSCs. The YMRP is organized with primary emphasis on issues rather than SSCs- In DOE's judgement, thle YMRP would benefit from a reorganization to more closely model the apprbachiuis&i for reactor Safety Analysis Reports. Such reorganization would ease preparation, maintenance, and review of the' license application by providing a more recognizable format and a technical presentation, that facilitates the presentation of structures, systems, and'cficiponerits'important to safeiy 
and barriers important to waste isolation.  

Consistency with Regulations.  

The requirements set forth in 10 CFR Part 63 define the content of any license application and form the basis for the associated guidance in the YMRP. In many instances, DOE notes that the YMRP guidance extends beyond or is otherwise inconsistent with the applicable regulations. One example used throughout the YMRP is the term "safety case".  Safety case is not defined in the YMRP nor described in 10 CFR Part 63.' This term generally addresses more than a compliance demonstration and it is likely}to have different meanings. The inconsistent use of this term is subject to cofifusion by jreplarers and reviewers of DOE's license application; To maintain consistency between the regulations and the review plan, a direct reference to appropriateregulationi should be made in the YMRP when possible, rather than paraphrasing the regulatory text.  

Quality Assurance Program 

In DOE's judgment, the YMRP unnecessarily goes beyond theý statement of performance objectives for the quality assurance programn by prescribing specific techniques and methodologies, effectively reducing the DOE's flexibility t6 mieeret gulatoi .  requirements, but'providing no commensurate increase i n pri6teý6tion for worker and public health and safety. The acceptance criteria for the quality assurance program go



-beyond the regulatory requirements of 10 CFR 63.142 and exteed the accepted 
precedents from consensus standards, such as NQA-1, other nuclear facility review plans, 
and standard nuclear industry practice, as implemented under,10 CFR Parts 50, 70,;and 
72.  

The general comments provided above are expanded in Enclosure 1. Enclosure 2 provides 
161 detailed comments, which should be given full consideration in the next revision to the 
YMRP. The detailed comments are largely examples of the general comments in Enclosure 1 
and include specific changes that DOE proposes for the YMRP. In addition, there are35"-
editorial comments for your consideration. DOE's comments are intended to improve the 
effectiveness and efficiency of the review of a license application.  

In closing, DOE requests that the final YMRP reflect our comments and be issued as 
expeditiously as possible to ensure that an application responsive to the YMRP can be 
completed by the end of 2004. DOE notes that the YMRP mentions the role of the NRC Project 
Manager in the licensing process and anticipates'th'at appointment of this individual will, 
facilitate this process. If you have any questions on DOE's comments, please contact Nancy 
Slater-Thompson at 202-586-9322 or Joseph Ziegler at 702-794-5567.  

Sincerely, 

Dr. Margaret S.Y. Chu, Director% , 
Office of Civilian Radioactive 

Waste Management 

Enclosures (2): 
Department of Energy's General Comments on the Yucca Mountain Review Plan 
Department of Energy's Detailed Comments on the Yucca Mountain Review Plan
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Enclosure I 
Department of Energy's General Comments on the Yucca'Mountain Review Plan 

Risk-Informed, Performance-Based Principles 

A risk-informed, performance-based (RIPB) nile,-such asi 10 CFR Part 63, relies on the 
applicant's technical analyses to determitie'those structures, systems, 'and cbmponefits 
that are important to safety and natural and engiineered barriers that are important to 
waste isolation. A review plan for a licinie applikati6n (LA) based on a RIPB rule 
should provide sufficient information and guidance for the reviewer to perform'a review 
while not presupposing what items contribute to performance. *The following examples 
are provided to illustrate areas of the draft Yucca Mounrtain Review'Plan (YMRP) that 
deviate from a risk-informed, perfortmance-based alpproach for the review.  

(1) The degree of specification in review methods varies substantially across the 
sections of the YMRP. In some sectiofis, pieshmptions are made as to whit is 
important to safety or waste isolation by including discussion of specific design 
solutions (e.g., backfill). Thesý •presumnptions 'arenot consistent with the risk
informed, perforimance-based approach for review o6f the p'reclosure and postclosure 
evaluations as discussed in the introduciions to Sectionis 4.1 and 4.2 of the.YMRP.  
It is, therefore, recommended that the YMRP be revised to clarify that the applicant 
will specify structures, systems, and components important to safety and natural and 
engineered barriers important to waste isolation, compatible with the risk-informed, 
performance-based approach emnb6died in lOCFR Part 63 and the intent of the' 
YMRP. As these presumptions occurithroiighout the document, a general discussion 
in the introductory sections could addres~sthis issue.' 

(2) The YNMP states that each subsection of Section 4.2.1.3 provides enough review 
methods and acceptance criteria'to allow for a detailedrexview of each model 
"-abstraction, but the actual level of 'detail to'be employed will depend on the risk 
significance of a model. However, thire is no clear guidance to reviewers on how to 
reduce the scope of their review based oni risk- significan[ce (other than to employ "a 
simplified review focusing on th6 bounding assumptions" if the model has a minor 
impact on risk). It is recommended that *the YMRP include additional'guidAnce for 
how the scope of the review for those models having a mirnor impact on risk could 
be reduced (e.g., less confirmatory analyses, fewer audits of calculations, etc.).  
Further, it is recommended that qualitative guidance regarding the definition of 
"minor irmpact" be included. Previously, a10 percent change was considered to be 
the'threshold between •minorand sipi"ificant..  

(3) In Section 4.4, Performance Confirmation Program, the YMRP often prescribes 
specific tdsting,'m6nitoring, and procedufal #'re'-quirernments'that'are to be included in 
the performance confirmation program that are either not identified in the 
regulations or pertain to'design bises° ah'dassumptions rather than tlhe performance 
confirmation program. It is also prescriptive with regard to requirements for 
particular barriers, niakifig it more in line with the appiroach in 10 CFR Part 60 than with the RIPB ipproach in 10 CFR Part 63, Subpprt F. It is recommenmed that 
acceptance criteria be revised to reflect the regulatiory r'equtiremen'ts' for-performance 
confirmation to allow verification of the performance assessment and that olher 
specifications imposed in the YMRP be deleted. The applicant will determine the
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Enclosure 1 Department of Energy's General Comments on the Yucca Mountain Review Plan 

parameters, measurements, and observations that are appropriate for inclusion in the performance confirmation program based on their importance to confirming 
repository performaince and to the uncertiainties in that performance. It is also 
recommended that Sectidn 4.4 be revised to allow flexibility for the applicant to 
determine appropi'iatie procedures needed for the performance confirmation program 
based on these determinations.  

(4) The discussion in Section 4.2.1.2.2.2 (Review Methods 2 and 3 for Identification of 
Events with Probabilities Greater than 10"s Per Year) specifies details of the inputs 
to the probability models and is based on preconceived ideas of what is important to 
the probability estimates. For example, time periods of past igneous activity, 
distances from the sit'e for which igneous activity is to be considered, and the types of data to be input to ihe probability assessments are specified. These issues are 
subject to expert iechnical evaluation, and should not be prescribed in the YMRP. It 
is recommended that the YYMRP generalize the discussion to allow the applicant 
flexibility to develop technical arguments that support its own probability models and that the YMRP be mrodified to focus the review on the submitted technical 
evaluations.  

(5) Section,4.2.1.2.2.2 advocates the use of independent models to estimate the 
probabilities of igieeo us activities (Review Method 3, 2 p-agraph, 2nd sentence).  
It should be noted thai the rev'iews of other disruptive processes, such as seismicity 
and criticality, do not specify the use of independent models. The general concern is that NRC reviewers will conduct independent work that focuses on conservatisms 
and then use the'resulis bf this work, rather than the risk-informed, performance
based approach, as criteriea for the acceptability of DOE's work., In addition, there is no guidance to the rteviewer on how to use independent models to determine whether 
DOE's probabilities are acceptable. Although reviewers may have independently 
developed models as part of developing regulatory expertise, the review should 
determine whethe'r DOE has . considered an acceptable range of models using an 
appropriate process. It is recommended that the sentence advocating the use of 
independent models be deleted.  

"(6) The review methods and acceptance criteria provided in the draft YMRP Section 
4.1.1.8 presuppose designi features needed to implement the ALARA principles.  
Thus, they create excessive expectations for features the reviewer should find regardless of any explanation by the Applicant. This approach is also a disincentive 
for consideration of alternative "designs t'at might further reduce doses.  

DOE recommends an approach similar to NUREG-0800. This approach would 
permit reviewers to determine if the applicant is usihg, "....to the extent practical, 
procedures and eingi'neering contiols ba'sed upon sound radiation protection 
principles to achieve occipational'doses and doses to members of the public that 
are... ALARA." (10 CFR 20.1101 (b))
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Enclosure I 
Department of Energy's General Comments o thte Yu&ca Mountain Review Plan 

(7) The YMRP, in many instances, refers tc'codes and standards that are not compatible 
with the risks of a geologic repository facility. It is recommended that the YMRP be 
revised to clarify the applicant's flexibility in implementing a RIPB approach for the 
preclosure safety analysis. Not only should the applicant have the flexibility to use 

-any codes, stafidards, and inethodilcgiesiit demonstrates to be applicable and 
"appropriate, but alsk the flexibility to grade the level of applicability and detail (e.g., 
depending on Quality Lievel) in any -regula tory guide, code, standard, methodology 
or other regulatory guidance identified in ihe YMRP.
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Enclosure 1 Department of Energy's General Comments on the Yucca Mountain Review Plan 
Information Required for Each Licensing Step 

The NRC recognizes in 10 CFR Part 63.3 and Part 63.102(c) thaf repository licensing 
will occur in steps'and that the level of deiail in support of proceeding with each licensing 
step would increase as the're'lository* progressed through constituction'and operation. In 
developing its stepwise app3roach to repository licensing, the NRC drew' upon decades of 
experience licensing of nuclear reactors in' discrie'te steps under its Pant 50 regulations (10 
CFR Part 50.35(a)), which'piovide that reactor'c6nitruc'ion 'may proceed even though design information is insufficient to complete a safety analysis of the reactor, and further 
research may be needed for safety-related systems.  

As stated in 10 CFR 63.21(a), the initial license application for CA "must be as complete 
as possible in the light of information that is reasonably available at the time of 
docketing." The YMRP should clearly acknowledge the stepwise licensing process that 
is applicable to the repository. It should be stated that the license application not only 
includes a description of the robustness of the system and an assessment of performance, 
but also an acknowledgement that additional information will continue to be developed as 
appropriate. The fundamental principle for the licensing process, and the associated NRC 
review process, should be that adequate information has been provided to the NRC to 
allow DOE to proceed into the next licensing step with confidence.  

Although the YMRP appears to address information needed at different steps of the licensing process, likely to occur over a period exceeding 100 years (e.g., Construction 
Authorization (CA), a license to receive and possess source, special nuclear, or by
product material (LR&P), and an amendment for permanent closure), the YMRP does not 
clearly and consistently "differentiate" the information needed for these different steps.  
The YMRP does not delineate how the application of Areas of Review, Review Methods, 
and Acccptance Criteria should vary by step. Other NRC review plans, such as NUREG
0800, utilize the concept of differentiation to inform the applicant and reviewer of the 
information expected to be submitted and available for each licensing step. This 
differentiation is critical for both preparation and review of the LA.  

The YMRP should explicitly recognize that at the time of application for CA, the 
repository design and associated safety analyses will be at the preliminary stage of 
development, in contrast to the essentially complete nature of the design and analyses 
(and increased level of detail) that will be available at the time of application for LR&P.  

It is recommended that the YMRP explicitly recognize this distinction in level of detail 
(several of the specific DOE comments in Enclosure 2 address this distinction) and note 
that DOE will propose and justify the level of detail appropriate for each step. There 
should be a general statement added on how the Areas of Review, Review Methods, and 
Acceptance Criteria will be applied for CA versus for LR&P.  

- For preclosure design, the level of detail in the LA for CA describing structures, 
systems, and components important to safety, identifying potential hazards, and 
analyzing initiating events and event sequences and their consequences nieeds to
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Enclosure 1 
Depart m-ent of Energy?,s General Comments on the Yucca Mountain Review Plan 

Xfe.  
be sufficient to demionstrate reasonable assurance of compliance with the 
regulations, taking into consideration the CA stage of licensing. The level of 
detail necessary for different licensing steps can be based on a graded a0proach 
and licensing precedent. .

- For the postclosure evaluation, the description in the LA for CA of the nitural and 
engineered barriers important to waste isolation and their capabilities and the total 
system performance assessment needs to be sufficient to demonstrite reasonable' 
expectation of compliance withthe regulations, taking into consideration the CA' 
step of licensing. Data and analyses obtained through the performance 
confirmation and research and development programs will provide additional 
information appropriate for inclusion in documents supporting later steps of 
licensing.' 

The discussion in the YMP of plans and programs oriented towards operations/such as 
those specified in the General Information section and the Administrative and 
Programtiaiic'seciion, -acknowledges, in only some sections, that there is information" 
relIated t0ihese plans and programs that ii neither expected noriiecessary to be avatilable 
at the time of LA for CA. However, the associated Review Methods and Acceptance''-' 
Criteria are, in some cases, very detailed, and because of this detail, reviewers could 
interpret that the LA would need to address each element. It is recommended that for 
information not required to be available at the time of submittal of the LA for CA, the 
introduction to these Review Methods and Acceptance Criteria acknowledge in all 
appropriate sections that the detailed program descriptions are not necessary for'CA- By 
differentiating what the license application should contain at the CA step, the applicant 
and reviewer can understand the expectations for the initial review and not focus 
resources on details of plans and programs that are potentially several years away..For 
example, the Department of Energy (DOE) will describe monitoring plans in the initial 
license application, but specific activities will be covered in a hierarchy of plans,' 
procedures, and work instructions that will be developed and submitted at appropriate 
steps in the licensing process.  

DOE is expected to develop a sufficiently robust and well-documented license 
application that would permit the NRC to independently determine whether DOE can 
develop a geologic repository at Yucca Mountain without undue risk to public healthi and 
safety. However, DOE is not expectedto have resolved all design and long-term 
repository performance issues at the construction authorization step. The'distinction in 
level of detail needed at each licensing step should be emphasized in the YMRP to the 
greatest extent possible to avoid confusion during the licensing proceedings.'

5



Enclosure I 
Department of Energy's General Comments on the Yucca Mountain Review Plan 

Organization and Structure 

The YMRP will be used by NRC reviewers to evaluate any' license application submitted 
for Yucca Mountain, so having the license application structure' crrespbnd to the review 
methods identified in the YMRP is important. However, an additional consideration is 
that the Safety Analysis Report (SAR) will be used by th6 DOE to present and maintain 
the safety case throughout the lifetime of the facility,'so the SAR having a'structure and 
organization that, in DOE's judgment, is the! most efficient way to present this 
information is also important. The reorganizatido of some'of the YMRP sections to be 
more consistent with reactor license applications'could facilitate ease of license 
application preparation for DOE, review of thie license application by NRC staff, and 
DOE's maintenance of the SAR during the reposiiory lifetime., DOE also believes that 
some structural changes in the YMRP, such as in the area of performance assessment, 
would enhance transparency and traceability to DOE's supporting technical 
documentation. The following paragraphs illustrate some areas of the YMRP where 
restructuring would allow more effective preparation and review of the LA. DOE 
recommendations are included with each example. Regardlesss'of whether the final 
YMRP adopts this restructuring, the DOE'suggests that the NRC iecognize in the YMRP 
that the DOE can use a format different from that given in the YMRP in its license 
application.  

(1) In DOE's judgment, a logical format of the LA for the preclosure safety assessment 
would present design information followed by the preclosure safety analysis. This 
format would allow the design information relevant to'each structure, system, and 
component for surface and subsurface design and for waste paekdge design areas to 
be presented in its own subsection, rather than being split into several areas as in the YMIRP . .. .  

(2) The model abstraction structure provided in the YMRP for the postclosure 
performance assessment (Section 4.2.1.3) differs from that used previously by DOE 
(e.g., in Site Recommendation documents) and could make it difficult to tell a 
cohesive story regarding the total system performance assessment while at the same 
time clearly demonstrating compliance with the five acceptance'criteria for each 
model abstraction. DOE recognizes that the YMRP mnay-rieed to be comprehensive, 
in terms of types of models, to provide insiruction to reviewers for whatever models 
DOE may propose. To address this difficulty, however, it is recommended that 
Section 4.2.1.3 be rewritten to generally state that the five review methods are to 
apply to the model abstractions as DOE chooses t6 disIcr etize them. DOE can then 
present descriptions of the model components as used in its total system 
performance assessment and described in the documents supporting the safety case.  
In previous documents, the project has communicated its postclosure safety 
approach in terms of describing the movement of water from the surface through the 
mountain to the accessible environment, which differs from the structure currently 
presented in the YMRP.
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Enclosure 1 
Depariinent of Energy'sGeneral Comments on the Yucca ,Mountain Review Plan 

(3) Maintaining operational radiation exposures as low as is reasonably- achievable 
(ALARA) is typically addressed as a design requirement for normal operations and 
is not addressed as a consequence of haza'ds. It is recommended that the ALARA 
review methods and acceptance criteria, currently included in Section 4.1.1.8 of the 
YMRP, be addressed in a new subsection of YMRP Section-4.5 that would provide a 
comprehensive review of the Radiation Protectioni Program. The review should 
cover the ALARA design aspects as Well is the commitment to ALARA principles 
during operations. This approach is consistent with othei NRC rkvie% plans such as 
Chapter 12 in NUREG-0800 aind Chapter 9 inNUREG-1718.  

(4) General Information, as discussed in Section 3.1.1, is presented in the YMRP as 
being at a level of detail similar to that in an "executive summary." However, in 
later subsections (e.g., Section 3.5.1), the YMRP appears to request more detail thin 
would typically be expected in an executive summary-type document, such as the 
inclusion of site characterization results which are more appropriate for discussion 
in the SAR. DOE proposes that YMRP Section 3.5.1 be revised to only include 
Aescriptive information to avoid the need to present and review the same' 
information in separate parts of the LA.  

- r , I
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Enclosure I Department of Energy's General Comments on the Yucca Mountain Review Plan 

Consistency with Regulations 

The regulations define the content requirements of a license application and, therefore, 
form the basis for any associated guidance in the YMRP. DOE is concerned with the use 
of terms, concepts,'or methods that are inconsistent with the applicable regulations 
governing the licensing process. Where inconsistent, it is recommended that the 
language in thee YMRP be revised to reflect the applicable regulations. To maintain 
consistency between the regulations and the review plan, a direct reference to appropriate 
regulations should be made in the YMRP when possible. 'this would serve to minimize 
questions of interpretation, as opposed to paraphrasing the regulations, which has 
introduced minor discrepancies in the YMRP text.  

The following paragraphs provide some examples illustrating areas where the YMRP has 
either been inconsistent with applicable regulations or is internally inconsistent. Other 
specific examples are provided in Enclosure 2.  

(1) Section 4.2.1.3.12 appears to inappropriately mix concepts of water demand for the 
Postclosure Individual Protection Standard (IPS) and representative volume for the 
Ground-Water Protection Standards (GPS). The regulatory language for IPS in 10 
CFR 63.312 regarding the reasonably maximally exposed individual (RMEI) 
specifies an annual water demand for the RMEI as 3,000 acre-feet. The 
requirements for demonstration of compliance with the IPS do not use the term "representative volume" and do not use the slice-of-the-plume or well-capture 
methods that are specified for demonstrating compliance with the GPS. DOE 
suggests that this section be divided into a review relevant to the IPS and a review 
relevant to the GPS since the concepts for IPS and GPS on the amount of water to be 
used can be applied independently. For these reviews, the Review Methods and 
Acceptance Criteria should be clarified to reflect the requirements of 10 CFR 
63.312(c) for water demand in the discussion of individual protection and 10 CFR 
63.332 for representative volume in the discussion of groundwater protection. The 
section also needs to be revised to ensure that the term "representative volume" is 
used consistently with the definition in 10 CFR 63.332(a).  

(2) One example used throughout the YMRP is the term "safety case". Safety case is 
not defined in the YMRP nor described in 10 CFR Part 63. This term generally 
addresses more than a compliance demonstration and it is likely to have different 
meanings. The inconsistent use of this term is subject to confusion by preparers and 
reviewers of DOE's license application.  

(3) In some cases, terms used in the review plan were confused with common industry 
terms. For example, Section 1.1.2, uses the term "technical specifications," which is 
a common industry term, but elsewhere in the text, the term "license specifications" 
is used. The term "license specifications" is used and defined in 10 CFR Part 63 and 
the use of this term in the YMRP should be consistent with the regulation. In 
another example, the review plan.(e.g., Section 4.5. 10. 1) sometimes uses the term 
"license conditions" interchangeably with the term "license specifications."' In 10 
CFR 63.43, license specification is defined in terms of license conditions, but the

8



Enclosure I 
Department of Energy's General Comments on the YuccaMountain Review Plan 

YMRP does not provide sufficient distinction between the two terms-to -understand 
the difference. It is recommended that this section be revised to clarify the use of 
these two terms with respect to what is to be-included in th6e LA: for CA (see 
Enclosure 2 for additional background information on this). It is DOE's 
understanding that license cofiditions-are high level "conditions" on the license 
based on commitmerits made by DOE and accep-ted by NRC. License '' 
specificationson the other hand, would be'proposed by DOE, baised on the 
assumptions of the safety analysis; lnd would be'maintainied in a sepa.r'at'e document.  

paat ocuet
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Enclosure 1 Department of Energy's General Comments on the Yucca Mountain Review Plan 
Quality Assurance Program 

Consistency with Regulations and Precedent 

The Yucca Mountain Review Plan (YMRP) applies acceptance criteria that seem to exceed or certainly expand the requirements in 10 CFR Part 63 and relevant regulatory 
guidance such as NRC-enddrsed consensus standards, American Society of Mechanical 
Engineers Staridard NQA,- 1, "eQuality Assurance Requirements for Nuclear Facility 
Applications, " other nuclear'facility review plans, and standard industry practice as 
implemented under 10 CFR Parts 50, 70, and 72.  

It is DOE's judgment that the YMRP, as currently written, unnecessarily constrains the DOE's ability to determine quality assurance (QA) program implementation methods by 
setting expectations for specific compliance or implementation methods that are quite rigid and differ significantly from or, in some cases, exceed those of other nuclear facilities regulated by the NRC. This approach reduces the DOE's available options in applying appropriate methods to meet regulatory requirements, while providing no 
commensurate increase in protection to worker and public health and safety.  

In particular, the application of detailed Acceptance Criteria 19 through 22 to activities associated with software, control of physical samples, scientific investigations, and field surveys can be adequately captured within the first 18 acceptance criteria developed 
pursuant to the regulatory requirements of 10 CFR Part 63, Subpart G. In analogous 
regulatory programs, these details are implemented by either commitment in the QA program document to NQA-1 or other appropriate consensus standards or regulatory 
guidance documents that are further developed in implementing procedures and 
instructions that are evaluated as part of the NRC's inspection program. The activities 
addressed by the additional acceptance criteria are activities that are routinely conducted 
throughout the nuclear industry under the criteria set out in NQA-1 and that have been successfully implemented over many years. Elimination of the additional, detailed acceptance criteria would result in a QA format and level of detail that is consistent with 
the regulation, NQA-1, and existing regulatory guides.  

Activities related to software, Acceptance Criterion 19, are performed by other nuclear facilities under the requirements analogous to 10 CFR 63.142 and regulatory 
guidance analogous to NQA-1. Examples would include analytical and process 
control software for commercial nuclear power plants. The QA criteria from 10 CFR Part 63 provide a sufficient and comprehensive framework for software development, 
documentation, control, and verification/validation over its life cycle.  
Furthermore, the YMRP provides a broad definition of software that appears to 
extend its requirements beyond software used for scientific or engineering analyses, 
digital process controls, and other similar applications that directly affect or support 
items important to safety or waste isolation. To assure comprehensive control of 
software consistent with NQA-1 criteria, the YMRP should allow the DOE to 
differentiate among the various types of software (e.g. off-the-shelf programs, 
project-developed analytical models, business management software), their 
complexity, and their intended uses.

10
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Similarly, activities relatedto ithe control of physical sanriples covered in Acceptance 
Criterion 20 'are rouitinely conducted by nuclear facilities. For example, nticlear 
power plant site suitability evaluations;en~vironmental and radiological monitoring, 
radioch'emic'l analyses, and related activities aie directly analogous to the Yucca 
Mountain activities and aie adequatiely managed under the fundamental QA criteria.  

Acceptance Criterion 21 is inconsistent with the-regulation's risk-informed approach, 
does not appear to permit application of QA grading principles endorsed by the 
YMRP, and does not adequately- distinguish between *generally a-ccepted engineering 
and s~ientific models and those which are first-of-a-kind and uniqtely site-specific.  
Further, activities related to scientific investigation (e.g., site characterization 
activities, in'cuding field and laboratory testing, data acquisition and r'edu'ction, and 
scientifi6c .fndiegineering modeling and analysis, such as accident analysis, nuclear 
core management, and dynamic piping and structural analyses) have been 
successfully conducted at other NRC-licensed facilities in accoidance -with concise 
programmatic requirements in the QA program description and applicant/licensee 
commitment to more detailed implementation guidance.  

Acceptance Criterion 22, which is related to field surveys, is another example of other 
licensed activities that have been adequately managed under the basic NQA-l criteria 
by other licensed nuclear facilities. Field surveys, similar to surveys for the geologic 
repository, are used at commercial nuclear plants to locate and establish records 
regarding boreholes, trenches, and geologic formations during site characterization.  
In addition, design documents specify locations that survey teams locate in the field 
for construction for placement of structures, systems, and components. These field 
survey data are also included as a part of as-built data just as will be done for the 
geologic repository facilities.  

Risk-Informed, Performance-Based Principles 

Throughout the introduction to Section 4.5.1, the YMRP states that the review plan 
guidance is based on risk-informed, performance-based principles. However, many of 
the individual review methods and acceptance criteria prescribe the QA program features 
more narrowly than is consistent with risk-informed, performance-based principles. For 
example, the YMRP section for graded QA programs prescribes a single, detailed 
approach and process for developing and implementing a graded QA program. This 
approach limits the DOE to a program that is not based on common nuclear industry 
practice and would place an unnecessary burden on the DOE to justify any deviation 
from the specified approach. Also, the YMRP provides a similarly prescriptive approach 
to statistical sampling that does not provide the ability to apply sound alternatives to 
accommodate realistically expected situations.  

Some of the Acceptance Criteria of Section 4.5.1 require the QA program to meet explicit 
and prescriptive criteria that exceed NPKC regulations in Subpart G and that are not 
consistent with available regulatory guidance. This approach would result in a

11
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description of implementation details in the QA program description that may be more 
appropriate for inclusi6n' in the detailed implementing procedures.. Many of the more 
prescriptive acceptance criteria alppearito be di&rect or modified excerpts from references 
that could be more'simply identified as NRC-endorsed sources, allowing DOE to 
maintain :ome' deree of flexibility in its implementation method, consistent with risk
informed, performance-based principles. Specific examples are included in Enclosure 2.  
DOE's general recommendation is that the inclusion of acceptance criteria, such as those 
in NTUREG-O800, co bined with appropriate references io applicable NRC regulations 
(such as 10 CFR Part 21 and commercial grade item d1d6cation), other applicable 
regulatory guidance, 'or NRC-endorsed industry consensus standards, should be sufficient 
to address Subpart G while remainiing faithful to risk-informed, performance-based 
principles. The YMRP c6uld be further revisedio specify, that the. QA program 
description include general provisions for implementation of specific commitments or 
requirements, but that specific implementation methods and'deia'ils can be included in 
program procedures and instructions that are subject to NRC inspection.
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Enclosure 2 - Department of Energy's Detailed Comments on Draft Yucca Mountain Review Plan

Siie YMI-' siiouic recognize mat at tne ume o0 appuication ior a uA, me repository oestgn ana associaiea saiety anaiyses win oe at me 
preliminary stage of development, in contrast to the essentially complete nature of the design and analyses (and increased level of detail) that will 
be available at the time of application for a license to Receive and Possess (LR&P). This two-stage process for construction authorization and 
license to receive and possess reflects 10 CFR 63.3 and is described in 10 CFR 63.102(c). As stated in 10 CFR 63.21(a), the initial license 
application for CA "must be as complete as possible in the light of information that is reasonably available at the time of docketing." 
DOE recommends that the YMRP explicitly recognize this distinction in level of detail (several of the specific DOE comments address this 
distinction) and note that DOE will propose and justify the level of detail appropriate for each stage. There should be a general statement added 
on how the Areas of Review, Review Methods, and Acceptance Criterion will be applied for CA versus LR&P.  
For preclosure design the level of detail in the LA for CA describing structures, systems, and components important to safety, identifying potential 
hazards, and analyzing initiating events and event sequences and their consequences needs to be sufficient to demonstrate reasonable assurance of 
compliance with the regulations. The level of detail necessary for CA can be based on a graded QA approach and licensing precedent.  
For postclosure the description in the LA for CA of the engineered and natural barriers important to waste isolation, their capabilities, and 
performance assessment needs to be sufficient to demonstrate reasonable expectation of compliance with the regulations, taking into consideration 
the CA stage of licensing., Data and analyses obtained through the performance confirmation and research and development programs willlr 

Drovide additiofial informati6ri anpropriate for later stages of licensing., . , .I. , .. I....-
2. General - all sections - The use of bullets and dashes in listings of review methods and acceptance criteria make use of these listings in LA preparation and review 

difficult. DOE suggests that bullets be replaced with numbers and that alphabetic designators be used for sublists. . ....  
3. General - sections 3 & Many of the ,'Evaluation Findings" sections in the YMRP contain the wvords ',The staff has reviewed the. [specific information in the LA] and other 

4 docketed material....". This statement could imply that any material not on thie docket cannot satisfy any review needs_...., .. 1 -.  

Howver, there are some areas where it appears that the detailed information required b), the re•,iew methods and/or acceptance cntena wvould 
only appear in analyses, calculations, procedures, etc., which would not typically be docketed but which would be available in the Project records.  

... .. .. ...... Therefore, DOE suggests that the "other dockeied material" to be reviewed be changed to just "other material." .  

I ........................ ............ . . . . . . . . .... *... ..*. . . . . . .  

4. Page 1-2, 1st full TheYMRP states this information is to include a final environmental impact statement for the Yucca Mountain site, together with anyU.S.-, 
paragiaph - Nuclear Regulatory Commission confiments on such statement.- 10 CFR 63.21 (a) states an environmental impact statement must be prepared in 

accordance with the Nuclear Waste Policy Act of 1982, as amended, and must accompany the application. DOE recommends that the statement in 
the YMRP be nmodifi~d to clarify iha the EIS being discussed is the EIS prepared in accordance with the NWPA. Also, DOE recommends.  
claiifyitig that the NRC comments being discussed are those comfiments required under NWPA S~ction 114 .... .. , 

--- Als6,-the discussion of the EIS seems to be beyond the scope of the YMRP and inconsistent with the explanation in the prior paragraph that "The 
Yucca Mo jihtain Review Plan is not'a staff guidance document for ari environmental evahliation."., 
To avoid this confusion, DOE recommends tailoring the EIS discussion by deleting the seco'nd and third sentences in the second full paragraph on 
page 1-2; that is, DOE recommends deleting "This information is to include a final environmental impact statement...' through "...with the 

______ issuance of a construction aijthorizationi and license for a geologic repo'sit6ry." 

5. Pagel-2, 2nd full This paragraph states that "use of this Yucca Mountain Review Plan will begin in the prelicensing consultative phase of the program." 
paragraph• While DOE agrees with this statement, DOE suggests that the following clarifying sentence be added: .....  : " '"' ]-t•'ve,ý tny requets for information made during the pre-license application consultation phase are not part of the acceptance review and 

related RAI's discussed in Section 1.1.2 of this Review Plan. Any, failurd't6 fully respond to such prelicensing consultative requests within the 
recommended time frame would not be considered as grounds for denial of the future application." 

6. Page 1-6, Sectiofi The paragraph following the last bullet (describing a request for additional information) should explain that requested information needs to be 
_ 1.1.2. 2hd paragraph ieas'onably'availabIle to be coniistent'Niitlithe'boncept in 10 CFR 63.21 (a). -. - ."-. .- - . -

7. Page 1-8, Section The YMRP appears to distinguish between the licensing terminology of open and confirmatory items and the prelicensing designations for KTIs 
1.2.2 of 6en, closed, and closed pending: DOE suggests that footn6te V(pagel1-9) clearlystate this distinction DOE also recommends that the YMRP 

state that the KTI nomenclature or status will not be applicable to or during the license application process... ..
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8. Page 1-15, Section To be consistent with tihe NRC regulations concerning postclosure, thle sentence should be revised to read, "Thre performance assessment 
1i.3.3, 1st paragraph, "" ""_ ' quantifies repository performance to denmonstrate reasonable expectation of compliance with thle postclosure public health and enviromnental •l 2ndsentence . standards...". -.- ...  

9. Page 1-15w Section To clarify how' the language in thle triplet of risk questions relates to the regulation, DOE suggests that a sentence be added stating that the focus of 
1.3.3,. Ist pain, 3rd performance assessment and analyses is on thle range of dcfensible and reasonable par ameter distributions,' as stated in 10 CFR'63.304(4). ... sen t ...... ..., .....  

10. Page 1-18, Section DOE recommends replacing the phrase "thousands of years" with "10,000 years" to be consistent witiftlergltyco lanepidseiid 1.3.5, 3rd sentence in10 CFR 63. . .... reg compliance pi spcf 

11. Page 2-1, Section 2.1, The YMRP states that the letter to DOE on the LA acceptance review "wvill also provide a request for additional information to make the
3rd para application complete." DOE suggests changing "will also provide"I to "may also provide" since the need for a request for additional information Ie....s not been established...... .... . . .... ..  

12. Page 2-1, Section 2.2, To reflect 10 CFR 63.21 (a), the concept of "reasonably available" information needs to be included in the acceptance review. DOE recommends 
2nd para adding "in lisht of reasonably available information" to th• end of the 5th sentence, stecond paragraph.  

13. Page 2-2, Section 2.2 Tlere should be a general acknowledgement in Section 2.2 that some of the requested information may not be available at submittal of the License 
Application for CA, similar" to the statenments at Sections 4.5.2, 4.5.3, 4.5.5, 4.5.6, and4er5.7 for didmiistmtive and progranunatic requirements.  
For exam~ple, detailed pr~ocedures for the physical pr~otection anid m.ateril control and accounting plans will not be needed at the time of t~he " 

__________License Application for CA. "- , 14. Page 2-5, Section 2.2, We recommend replacing the plhase "for the period after permanent closure" with "1o,000 years after o be consistent withe 10 CFR 63.  
last bullet on page 15. Page 2-6, Section 2:2, This bullet conceri'ng human intrusion is inconsistent with the regulations at 10 CFR 63.321 because the assessment of dose is not necessarily 
second bullet on page required in the LeA. The regulation provides taat DOE must determine te earliest time aftersdisposal that the waste package would degrade 

sufficientlyethat human intrusion could occur without recognition by the drillers. If complete waste ptackage penetration could occur at or beforen 
2 10,000 years after disonaly thenbDOE mustishowy that there is a reasonable expectation that the RMEIwould not receive an annual dose exceeding 
15 mrem w2i t2lin e 10,0 00-year regulatoiy compliance period. DOE recommends adding to the beginning of the bullet: "A determination of the 
earliest time after disposal tiat the waste package would degrade sufficiently that a human intrusion could occur without recognition by the 
drillers, and, if complete waste package penetration is projected tosoccur at or before 10,000 years after disposal,".  

16. Page 2-8, Section 2.2, The wording in thc e acceptance review criterion is inconsistent with th e regulatory requirement at 10 CFR 63.211(c)(22). We recommend deleting 
second bullet on page e ord "cluinng" at thfhe endlo ebullet anid inserting Ietfloine g" at the beginning of the bullet.
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General 
Secti6n 3.5

uuc agrees wiLi uime1N4K%. uiscussion m ui eC mirouucuon o11o01 0=10I . .3 uMt Me _ucteras juormnauon secuon snout preseuit a ieveu u1 uc•un 
similar to that of an "executive summary". However, it appears that the'current version of the YMIRP requests more detail than would be typically 
a'ssociated with an executive sum'mary type document.  
10 CFR'63.21(b)(5) requires a description of the work done to characterize the site in the general information, which is the subject of this section 
of the YMRP. Howvever, the review methods describe the results of th6 activities rather than the iýork activities themselves. The results will be 
described in tie Safety Analysis Report (SAR) as outlined in Section 4 of the YMRP and as required by 10 CFR 63.2 l(c)(1). DOE recommends 
avoiding duplication between the general description and the SAR by limiting the information in the general information to a description of the 
work and not the results.  
For example, Review Method 2 (Page 3m30, Section 3.5.2) includes an item addressing "the extent to which uncertainty in'geologic data, models, 
or system states affects the compliance with performance objectives." This same element addressing uncertainty is found throughout this section 
(last'dash of each bullet). DOE recommends that this bullet be'deleted. The uncertainties that'affect compliance will be discussed in the SAR and 
are incl uded in Section 4' . ," , ' - ' ' I II

18. Page 3-2, Section DOE recommends adding "should retrieval be necessary" at the end of the sentence (before the parenthetical) to clarify that retrieval may not be 
3.1.2, RM 2, 5th bullet iiec6ssa',.  
(retrieval) ' 

-19. Page 3-2, Section The level-of-detail described in this review method is sometimes inconsistent with "summary description" or is beyond the regulatory 
3.1.2, RM 2 requirements. DOE notes that Section 4.1.3 acknowledges that "plans submitted at the time of initial licensing will be prospýctiVe in nature and 

will not reflect knowledge gaified over the 'ourse of facility operation..'.". Examples- ' 
"- '" ' 1"I:'DOE suggests clhhging "Plans" to "Descrij~tion of plans" in the 3id, 5th, 7th, and 9th bullet.. ' '',"' 

2. DOE'suggests deleting the 4th bullet on inventory within sealed containers. This information belongs in Section 3.4.2 (MC&A plan).  
3: DOE suggests deleting bullet 6 on'criteria for deciding when, and under what'conditions, waste'retiieVal ivould b6 necessary.' This bulle't 
exceeds regulatory requirements con'cerning retrieval in 10 CFR 63.. ', ' ' . .. .  
4. DOE suggests adding "If proposed," to the 8th bullet (other possible uses of thni GROA) since'bther uses may not be proposed.  

20. Page 3-3, Section Mitigation of environmental impacts (such as a Mitigation Action Plan under NEPA) and environmental monitoring other than for radiological 
3.1.2, 7th bullet effects are outside the'scope of 10 CFR Part 63 anid are not part'of the general information required by 10 CFR 63.21(b). DOE iecommends 

deleting these aspects of the review method.  
21. Page 3-3, last bullet of The YMRP states that the general description of the geologic repository operations area includes several items, including "information thatis 

Sicti6n 3.1.2, RM1 consistent with the U.S. Department of Energy Final Environmental Impact Statement for Yucca Mountain." DOE recommends that this 
, I I : reference be modified by adding at the end of the bullet: ", and relevant updated information, if any." 

22. Page 3-4, Sectn 3.1.2,' The YMRP goes beyond tie applicable 10 CFR Part 63 requirement by asking for a listing of applicable regulations and an affirmation that none 
RM3; also pake 3-5, have been left off the list. 10 CFR 63.21(b)(1) requires that the General Information include, among other things, "... the basis for the exercise of 
AC 3 the Coinmissioh's licensing'autliority." DOE recommends deleting the portio'n bf RM3 and AC3tlhat requires confirmtioff that n6 regulatory 

citations have been omitted.  
23. Page 3-7, Section' The review of Proposed Schedules for Construction, Receipt, and Emplacement of Waste at Subsection 3.2 of the General Information should be 

3.2.2,1st bullet' limited i6 c66rdination of the NRC staff's'review and licensing activities with the proposed activities related to engineering, procurement and 
consthictionb'of the repository. Verifying the adeqtuacy of the applicant's planninig t6ols and Confirming that they are complete' consistent, reflect 
a logical seiltefice, or allocate sufficient time for c6ropletion is inapproipriate foi a RIPB NRC review. DOE suggests changing this bullet to 
"Verif'ifig'that the schedules, time-scaled charts, or work progress fl6w chhflts'are prdvided."' ! "' ' '' I I , I , -•, - ' 

24. General In Section 3.3. 1, the second sentence states, "Although the U.S. Department of Energy is not expected to submit a physical protection plan with 
Section 3.3 the license application, the U.S. Department of Energy should commit to developing and implementing a physical protection system that meets or 

exceeds the accepiance' criteria, in Section 3.3.3, before receipt of waste at the geologic repository operations area." 
DOE agrc&'s"that the details'of the phy'sical pr6tection system needinot be a•tailable at th' tiriie of the LA for CA. DOE suggests that th1 YMRP 
clarify how the review methods and acceptance criteria will be'used in the evaliation of information appropriate f& the LA for CA, rather than' 

_focus 6h the detailed'criteria for the physical iirotection'sy ,siem . f ' ' .... . . - I I I
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Section 3.3

25.

26. Section 3.3-all; also, The level of detail required in the YMRP for the Physical Protection Plan should not be provided in the license application, but should be 
page 1-12, Section submitted under separate cover and withheld from public disclosure. This metho'd of submittal is for security reasons aInd is provided for in 
1.3.1, ref to Section applicable NRC regulations. DOE suggests that the YMRP explicitly state that this plan will be submitted under separate cover.  
3.3____ 3 

27. Page 3-15, Section For consistency %%ith the cited regulation, DOE suggests adding "or designated response force" after "local law enforcement authority." 
3.3.2, RM 8,, 1st and r ., .  
2nd bullets; page 3-20, ..  
Section 3.3.3, AC 8, ,. .  

lstbullet . .  
28. Page 3-21, Section The statement "the reviewer shouldconsider that emplaced waste is stored until the repository is closed" implies (because of requirements in 10 

3.4, 3rd para CFR 72.72) that physical inventory will be required at least yearly for waste packages in the subsurface. DOE suggests deleting this statement.  
10 CFR 63.2 defines disposal as meaning "the emplacement of radioactive waste in a geologic repository with the intent of leavihig it there 
permanently," which distinguishes disposal from storage operations (as defined in 10 CFR 63.2).  
DOE believes that the intent of the inventory aspect of the MC&A program would be met by controlling access to the subsurface, in conjunction 
with the use of Material Status Reports and the requirements in 10 CFR 63.71 (b) for a record of movement of wastes within the Geologic 
Repository Operations Area. Physical inventory (even by item accounting) of emplaced wastes would not be necessary or may not be feasible as 
part of normal subsurface operations.  

29. Page 3-10, Sectn Review Method 2 includes the statement, "This verification should be conducted on-site by the reviewer before plan approval." On-site 
3.3.2, pam 4 verifications cannot be performed at the licensing stage for construction authorization. This statement is inconsistent with Acceptance Criterion 2, 

which addresses only how the system "will be designed, tested, and maintained..." DOE recommends that this statement be deleted.  
30. General Similar to the Physical Security Plan, the detailed procedures of the Material Control and Accounting Plan will, appropriately, not be submitted at 

Section 3.4 the time of the license application for CA. The license application should descnbe the program and contain the commitment to have a program 
that meets the requirements of 10 CFR 63.78. DOE recommends that the YMRP clarify that the NRC expects the license application to describe 
dte program and contain these commitments, buit not include the detailed MC&A' Program.  
This approach is consistent with the physical protection plan requirements in Section 3.3 and with the Commission statement regarding the 
physical protection plan published in 66 FR 55738-9 to provide "sufficient information at each stage of the licensing process to support that 
stage .. " 

31. Page 3-30, Section To be consistent %Nith the regulatory language, "Receptor" should be changed to "reasonably maximally exposed individual."' 
3.5.2. RM 2, 1st 
bullet (hydrology), 1st 
dash 

32. Page 3-31, Section The concept in this dash (concerning possible measures "necessary" to prevent future development of ground-water resources) is not included in 
3.5.2, RM 2, 7th dash 10 CFR Part 63 and is contrary to 10 CFR 63 305 (b), which provides that DOE should not project changes in society or the biosphere, but rather 
Ion page (hydrology) must assume that all such factors remain constant as they are at the time of license application. DOE recommends deleting this statement
Page 3-32, Section 
3.5.2, RM 2, 2nd 
bullet (climatology)
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33. The reference to the Environmental Impact Statement is inappropriate and unnecessary in this context. The reference should be deleted or, at a 
minimuni, preceded by the phrase "such as that [found in the U.S. Department of Energy Final Environmental Impact Statement]"-

4

In several Review Methods, referenced requirements have been supplemented with, additional requirements. For example, in Section 3.3.2: 
(1) 10 CFR 73"5 l(d)(4) requires daily random patrols for the protected area. The YMRP goes beyond the requirement and adds that a' minimum 
of two patrols per security duty work shift should be conducted, unless the facility is in a remote area where more patrols may be necessary:.'
(2) 10 CFR 73.51 (d)(8) requires redundant communications capability. The YMRP adds that diverse systems should be used to ensure 
conmnunications. " ,.. " ... ' .  
Reference to these previously established regulatory requirements should not be supplemented with additional 'requirements. DOE recommends 
that the YMRP simply state that the DOE should commit to implementing the requirements of 10 CFR 73.5 1. The detailed acceptance criteria for 
dte Mlan itself can be located in an inspection manual or other aoorowriate document.



........ . .. ................. .. .. ... .. ...... ...... . ...... ....... ........ ..... ............. .......... ... ........ .. ..  

34. Page 3-34, Section The Plan calls for a general description of limitations that would qualify the descriptions of the Yucca Mountain site and its environs, including 
/3.5.3, AC 3 infonmition on: "features' and process that fiiay e~cist, but not be detected" (3'rd bullet) and "additional site characterization work necessary to 

incre'ase b'asid scieiitific understanding of any significant feature, event and process."' (4th bullet) 
These sta'temfents go be);ond the 10 CFR 63.21(1b)(5) requirement for a des~riptibn of site clharacterization work: DO• 'recofi~mends deleting these 

....... ................... . .................. ... ... .. . .. .... .. ............. ............... ........... .......  

~I 4~ i4 . 4................. . ............................. . ..... ........ .... ......... ............. . . .... .......E ,.................. . . . ........I....!!ii ............. .. . ..................... . .. . . ... . ..  

' ' statements.  

35. General - Section 4 Maintaining operational radiation exposures as low as is reasonably achievable (ALARA) is typically addressed as a design requirement for 
Snorm~al operations and is not addressed as a consequence of hazards. It is recommended that the ALARA review methods and acceptance criteria 
curi'entl irncluded in Section 4.1.1.8 of the YMRP, be aiddressed mna newv subsection ofjYMRP Section 4.5 that would prov~ide a'compr'ehensive, 
review of the Radia~tion Protection Programa. The review shouild cover the ALARA desigxi aspects a; wvell as the commitment to ALARA ,' 

iprinciples duringol~ertions. This app~roach• is consistent with oilher NRC reviewv plans such as Chiapter 12 in NUREG-0800 and Chapter 9 in 
_________NUREG-1718.  

36. General - Section 4 ,The YMIRP in many instances refers to outdated codes and standards or to codes and standards that are not compatible with the risks of a MGR 
",facility._ DOE recomm'ends that the •YMRP cl~uify DOE's flexibility in implementing a risk-informed, performance based (RIPB) apprioach for 

Spreclosure. DOE suggests that after the sentence "The DOE has flexibility to use any codes, standards, and methodologies it demonstrates'to be 
apphicable and appropriate" (Page 4.1I-3 Section 4.1.1.1), the following should be added: "This flexibility is necessary when implementinga risk
i•nformed,' performance-based approach. DOE, therefore, has the flexibility to grade the level of applicability and detail (e.g, depending on Q~

-'level) using any regulatory'guiide, code, standard, methodology or other regulatory gtidanice identified in the YMRP.", 
Further, DOE recommends that the YMRP st'ate that DOE should not have to defend not using the YMRP's guidance on codes aind standards in 

.the L.A.." .....  

•E~xanijles'wvhere DOE b~elieves ihat the 'cited codes anid stanidards are not app~licable: -•.. '•"'' 
i ,• '(1) Pgs 4.1-60 anfd 4.1-.71,' Sd'ctions'41. 1.7.2:3;" I, RM1 aind 4.1.1.7.2.3 III, RMl. Specific reference 'o' 1993 versioji for applicability of ASME.  

, . !B&PV. 'Th~is is ~ifiifiteit wild 10 CF'321()2)and (3) which allows U. S Depairtnilent'of• Enlergy to propo'se the use of codes and staiidards 

'~~~~~~~~~~~~~~~. ....uin ...os oapyt dsg n osrcin. • .••.. .  

(2) In RM 1, the second bullet recommends the use of ACT 359. AC! 359 is inappropriate since it is a code specifically developed for concrete 
ireactor vessels and containments at nuclear powefplarnts? The M~GR will not have a str'ucture thifit requires the kind of conitainmenit found at 

.nuclear.powe'plants. .. .... . . .  
(3) Pg 4.5-65, Section 4.5.3.3.5, paa 1 - tho e YMRP refers to an out of dateversion of ANSI/A NS 3i (1981 version). Regulatory Gruide 1.8 

invokes reaision 3 of ANSI/ANS 3.1; this paragraph should be consistent with the intent tf ANSIANS 3.1, Revision 3; a criteria 
(4) Pg 4.5-65, Section 4.5.3.3.5, 6th item Reference for Regulatory Guide 8.8, "Information Relevant to Ensuring that Occupational Radiation 
Exposures at Nuclear Power Stations Will Be As Low As is Reasonably Achievable (ALARA)" is a df - Draft OP--'618--4. Second Proptsed 

__ _ _ _ _ _ _ _ _ _ _ Revision 4.' , , , , 2- .' ,......, , "... :, " 
37. General - Section 4 The meaning of the term "safety related" is ambiguous. DOE suggests substituting the terms "important tomsafety," and "important to waste 

i~olation " as appropriate. This suggestion a 4plies to the whole YM sRP 'dbcument.' a : " s n " e r 
(1) 4.160Examples:_Pgs 4.1-60 tl'ough'4. 1-82, Sections 4.1.1.7.2.3 1,I1; III aA'd 4.1.1.7.3.31 ,applicability.. . S...

I ,
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uenieral 
Section 4.1.1

many reierences nave ucen mare to systems utiat are important to salety based on the current DOE Q-List (e.g. in sec. 4.1.1.6 and 4.1.1.7). This 
prescriptiveness is inconsistent with the statement on 4.1-2 that says "No prescriptive design criteria are imposed in the Yucca Mountain Review 
Plan, because 10 CFR Part 63 allows the U.S. Department of Energy to develop the design criteria and demonstrate their appropriateness." The 
current, preliminary DOE Q-List and SSC Classification will be evolving as the design matures and may change. Such changes to the SSC 
Classification are inherent in the exercise of flexibility by DOE in selecting applicable codes, standards, and methodologies that are commensurate 
with the relative safety significance of the SSC.  
DOE recommends that references to specific important to safety systems (such as fire protection, ventilation, etc.) be deleted. Examples: 
(1) Page 4.1-68, Sectn 4.1.1.7.2.3, RM 7 - RM 7 implies that the design of tie subsurface ventilation system shall be based on design criteria, 
codes and standards that are consistent with that used-by underground nmining industry or with those specifically developed by DOE.  
However, the remaining portion of the RM is inconsistent since it requires compliance with Regulatory Guide 3.32 and other nuclear-related 
standards and equipment: The RM and its compamon AC should be revised to indicate that the design of subsurface ventilation is based on the 
QA classification and the selection of appropriate codes and standards that are commensurate with tie safety'classification of the ventilation 
system.,This methodology is truly representative of the risk-informed, performance-based approach in embodied in 10 CFR 63.  
(2) Page 4.1-69; Sectn 4.1.1.7.2.3, II, RM 7, 3rd paragraph - Thie statement "confirm that subsurface ventilation equipment important to safety has 
backup or standby equivalents" seems to prejudge the design criteria and is not risk-informed. ,' -. I.. , 
(3) Page 4.1-70, Sectn 4.1.1.7.2.3, 11; RM 8 and Page 4.1-80, Sectn 4.l1. 1.7.3.1,11, AC 7 -The statement "ensure that the design has sufficient 
emergency backup power..." seems to prejudge the design criteria and is not risk-informed., \ I I, "I I....

39. Page 4.1-3, Section The NRC states that demographic information is based on current census data and should be projected for the operational period. DOE suggests 
4.1.1.1, RM 2 clarifying that changes to current demographics are'to be projected only for the emplacement period, to avoid speculation about future 

demographics after the emplacement period.  
40. Page 4.1-4, Section The level of detail contained in these review methods of geologic and hydrologic parameters is too prescriptive. Also, some of the parameters do 

4.1.1.1.2, RM 4 & RM not apply to the environment at and around Yucca Mountain. Further, the RMs do not allow for non-standard testing (e.g., in situ compression 
5, bulleted items tests) that are needed to determine certain rock properties such as strength and deformability properties. DOE believes that it should propose what 

specific features and tests are important to the analysis of preclosure safety. DOE suggests that tie RMs should contain more general language, 
such'as in the associated AC4.  

41. Page 4.1-6, Section The references to "capable faults" should be replaced by "Type I faults." The former terminology is specific to 10 CFR Part 100, Appendix A; 
4.1.1.1.2, 3rd para which is not applicable to a repository.' The latter terminology is consistent with NUREG-145 1,' Stal, Technical Position on Investigations to 
from bottom and 4.1- Identify Fault Displacement Hazards and Seismic Hazards at a Geologic Repository.: '" , .  
9, Section 4.1.1, AC 5, 
6th bullet • 

42. Page 4.1-12, Section DOE suggests adding after "...using tie review methods and acceptance criteria in Sections 4.1.1.2.2 and 4.1.1.2.3," the plhase ",' with the review 
4.1.1.2.1, para 2 focused on the design of the SSCs important to safety in the context of the design's ability to meet the performance objectives." This revision is 

more consistent wvith a risk-informed, performance-based approach.

Sections 4.I.1.2 and 
4.1.1.7

lie DOE believes that a logical format of the LA would present design information with tie safety analysis following. This format would allow 
all design information relevant to each system, structure , and component for surface and subsurface design and for waste package design areas to 
be presented in its own subsection, rather than split into several areas, as in the Y`MRP. DOE suggests that the YMRP recognize that DOE can use 
a format different than that in the YMRP and that DOE need not defend 'using a format different than that provided in tie YMRP.  
TheI YMRP outline in Section 4.1 and its subsections is problematic for DOE in ensuring'that the design information presented is complete, in 
accordance with the regulations.  
For example, design information is expected to be provided in Sections 4.1.1.2 and 4.1.1.7. That is, this design information would be presented 
before and after the information related to the preclosure'safety analysis that is to be provided in 'Sections 4.1.1.3, 4.1.1.4 and 4.1.1.5. " 
Additionally,'the information in Section 4.1.1.7,' t6rough a series of Review Methods an'd Acceptance Criterion, addresses all aspects of repository 
design, which is duplicative of some information called for earlier in the plan.' I . ..  
The YMRP structure would require duplication of information:' In addition, it may require more staff review time.
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44. Page 4.1-15, Section The meaning of and need for "cask type" in this RM (wlhich deals with spent fuel and waste characteristics) is unclear. DOE suggests deleting this 
4.1.1.2.2, RM 4, 2nd bullet.  
bullet 

45. Page 4.1-16, section The requirement to provide the results of nondestructive examination and inspection of the waste package in Section 4.1.1.2.2 should not be in the 
4.1.1.2 2, RM 5; page LA or YMRP. These results will not be available when the LA for construction authorization is submitted. These results for WPs will be 
4.1-71, sectiofi ' available starting NVith the'first fabricatioh And continuing until well'after a license is gi-anted to receive waste. Similarly, the requirement to assess 
4:1.1.7.2.3 III" kM 1 deficiencies or viriatiofis in wiste f•a•kages in Section 4.1.1.7.2.3 and the'correspohding AC ini Section 4.1.1.7.3.3 is also'fin inspection activity 

that will continue through waste package fabrication. .. ..  

46. Page 4.1-22, Section The use of only bounding values for probabilities of occurrence is too prescriptive; other methods may be appropriate. DOE suggests replacing 
4.1.1.3.2, PM 3, 3rd first two'sentences oi6 'ead as follows: "If relevant freqieficy or probability data are insiifficiefit-r not ivailable, verify that ppropriate probability 
para, 1st & 2nd ienft e-timatds he're\sied ahd defensible teclnical bhses are provided. Also, evaluate'the adequacy'of the asgociated probability estimation method (e.g.  

"__ _ bounding, Bayesian, expert elicitation)." 
47. Page 4.1-26 & 27, The sentence "To the extent practical, ... (ATHEANA) .. can be used to assist the review" is too prescriptive. Other techniques are available, 

Section 4.1.1.4.2, RM arid DOE'suggests bhangifig the language to: "Ensure that the ialysis hai'alplied methods for humiah reliability aralysis-such as those that have 
2, 2nd par been shown to b6'ac6eptable in reviews of other facilities, e.g., methods such as ATHEANA and THERP."" 

48. Pages 4.1-31, 39, & The YMRP lists the 1977 version of ANSI Standard on Neutron and Gamma Ray Flux-to-Dose Rate factors on pages 4-1.32 and 39 and the 1991 
63, Sections ' version 6hipiige 4.1-63.' The NRC has accepted the 1977 version (the calculated values of rem/hr per neutron /cm2-sec in ANSI-1977 have been 
4.1.1.5.1.2,' ...... used for Table'1004(b).2 in 10 CFR Part 20). DOE recomminds that the reference to ANSI-1991 on pag-4. 1-63 be changed to ANSF1977.  
4.1.1.522,4.1.1.7.2.3 ' ,, - ...... " ' I' I I .. ...  

49. Page 4.1-48, Section Under Acceptance Criterion 3, the Plan specifies elements of review of the methodology for categorization of structures, systems, and components 
4.1A.6.2, RM 3 impdrtaht to iafety, incluiding a iisk significance categorization that is "ý6nsistent with regulatory framewyork," and the identification of structures, 

systims,"and components importantOt6 safety are "c6nsistent with the governing regulation and applicable policy and guidance" and the 
S; ~ca't~gdrizktiofi ffiethi6d d6Iil'cdnsiders unfcertainty find sensitivity analyses in a manner consistent with "applicable portions" of existing NRC 

policy and guidani6e.' 
DOE suggests that "applicable" should be clianged to "'appropriate" in these and other'similar luhrases in the YMRP. This'change would recognize 
DOE's responsibility to select and defend its selection of appropriate policy and guidance.  

50. Page 4.1-56, Section The requirement to determine that design criteria are adequately developed so that designs "...do not result in any degradation of the capabilities 
4.1.1.7.2.1, RM 1, 1 st of the geologicieeosit6i~y'boterations area to 'rotect radiological health and sfifety" is very prescriptive and likely iimpossible to meet. Designs 
full pare on page' _ could deg'dd'somewhat betw'eenh mainteniance/replacement periods, but this would be considered in the design so that the design futhctiohs related 

to radiological health and safety would be assured at all times.  
This aspect ig-caotured in the 3rd bullet of this paragraph anid, therefore, DOE suggests that the quoted phiase be deleted. Similarly, tlhett'and 
2nd bullets should be re'vi'sed by adding "Design basis" at the beginning of each bullet 

51. Page 4.1-57, Section The RM states "Confirm that'designs for fixed-area radiation monitors and..are consistent with references..." DOE suggests that "designs" be 
4.1.1.7.2.1, RM 1 clhiied't6 "desikh°rit~rii" to a:vbid beiig pifescriptie in how to inipleiieht desigii bases rind criteria.,'" 

52. Page 4.1-59 & 4.1-63, Section 4.1.1.7.2.2 states "If the design methodologies depend on site-specific test data, confirm that such data are available", "ensure that any 
Section 4.1.1.7.2.2, analytical or nuie'richl rfi6dels used to support the design methodologies have been verified, calibrated,'and validated", and "Verify that-6ixiy 
RM 1 & 4.1.1.7.2 3 I assumptionss...and that their implications...hav6e beei' ..docimented." This wobuld involve inspection of actual data sets; model verification, 
RM 4 calibratioh, and validati'ofdocumentation; 'ahd'diigiicalculatiohs and analykes. A'similar sitiatiofiiexistsi in 4.1.1.7.2.3 with the-requirement for 

all analyses ,to validate models and document models, data; assumptions, hnd results. Iteexists in other se&ic'ts of the YMRP as well. _ 

A summary or rdference to such information would be in the SAR, but the actual data sets and documentation would be available in the project 
recordS. "" .. . . . . ..' .. . . .. .  

53. Page 4.1-61, Section Codes and standards for cranes include NUREG-0554. NUREG-0554's deterministic methodology is not appropriate guidance to use in the 

4.1.1.7.2.3 I, RM 1, cbnte-t of the risk-inforiimed, pffornmnce-based 10 CFR Part 63. The selection of an apprbpriite code and standard is DOE's responsibility.  

S1st dash
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54. Page 4.1-62, Section DOE suggests adding language to Review Method 2 that will clarify how margin (related to fracture mechanics) can be applied to stress limits.  
4.1.1.7.2.3 I, RM 2, DOE suggest revising tihe fourth paragraph by adding, after .to perform their safety function," the language: ", as appropriate. For components 
para 4- governed by ASME BP&VC, inclusion of only margin to stress limits may be appropriate." 

55. Page 4.1-64, Section The issue of application of burnup credit for criticality margin detennination is not addressed. DOE suggest adding a 4th dash as follows: 
4.1.1.7.2.3 I, RM 4, "Burnup" credit may be applied for cnticality margin determination, as appropriate." . . W 
1st bullet DOE also suggests adding "as appropriate" after "Analyses are consistent with those for similar facilities" in the 3rd dash, since all design issues at 

similar facilities may not be applicable.  
56. Page 4.1-68 through The 3rd paragraph essentially places prescriptive requirements for ventilation of surface fuel reprocessing facilities on a subsurface waste disposal 

70, Section 4.1.1.7.2.3 facility. These are very different situations as fuel reprocessing not only handles, but mechanically and chemically processes bare fuel, and 
II, RM 7 subsurface waste disposal operations involve waste in a robust, sealed container.  

Paragraph 7 specifically calls out high-efficiency particulate air filters for the geologic repository operations area exhaust shafts, ramps, or other 
lhigh radiation areas (in that it requires that inspection, test, and.maintenance programs include replacement of these filters). This is overly 
prescriptive in that the Yucca Mountain repository design may not require HEPAs to meet preclosure performance objectives.  
Also; most of the par4graplhs of this reviewv method apply to "subsurface ventilation equipmLent important to safety.". However, this term is not 
included in all the paragraphs. , 

DOE recommends that die prescriptive requirements be deleted and that RM.7 be clarified to state that it applies, in total, only to subsurface 
ventilation systems, structures, and components that are important to safety.  

57. Page 4.1-70, Section This paragraph says reviewers will "verify that the waste package design has considered the potential effects of unavailability of subsurface 
4.1.1.7.7.3, subsection ventilatiohn because of failure of the system on both preclosure and postclosure performance, if any." DOE suggests that this statement should be 
II, RM 7, next-to-last moved to subsection III, Review Method 1, on page 4.1-71.  
_ para 

58. Page 4.1-72, Section Some of the designs discussed in bullets in RMI and ACI do not reflect a risk-informed, performance-based approach and should not be 
4.1.1.7.2.3 III, RM1; discussed in this section. Examples: 
& page 4.1-82, (1) Cladding. DOE suggests deleting bullet 6 on page 4.1-82.  
Section 4.1.1.7.3.3 III, (2) Drip shields. DOE suggests deleting first sentence of bullet 8 on page 4.1-82.  
ACI (3) Bullet 9 on page 4.1-82 and the 1st bullet on page 4.1-83 make reference to water contacting the waste package, backfill, and sorptive layers.  

__DOE suggests that these references should be deleted. I I 

59. Page 4.1-77, Section - DOE's Seismic Topical Report #2 ("Preclosure Seismic Design Methodology for a Geologic Repository at Yucca Mountain", Revision 2, August 
4.1.1.7.3.3 (subsection 1997, U. S. Department of Energy, Office of Civilian Radioactive Waste Management, Las Vegas, NV), Section 3.3.2.2 establishes that 
II), AC4, 5th bullet, consideration of repetitive seismic- loading is not required for preclosure seismic design.' 
2nd line Seismic Topical Report #2, has been reviewed- by NRC and accepted as the preclosure seismic design methodology that will be implemented for 

_...._the proposed geologic repository at Yucca Mountain. DOE recommends that this portion of the bullet be removed.  
60. Page 4.1-78, Section Thi's bullet on rock mass degradation may not be applicable if test data indicate that rock mass degradation during the preclosure period is not 

4.1.1.7.3.3, AC 5, credible under anticipated environmiental conditions. DOE suggests that "if applicable" be added to the front of this bulletL 
bullet 8 1 1 1 

61. Page 4.1-80, Section This bullet (vent systems continue to function under Cat I and 2 event sequences) is not consistent with die 3rd and the 5th bullets, which 
4.1.1.7.3.3 II AC 7, 1 st recognize tiat the continued functionality of a system and its power source may be determined not to be required by the PSA to meet the 
bullet on page performance requirements. Suggest deleting the 2nd bullet and revising the 5th bullet to "...continue operating under Category I and 2 event 

sequences and in case of a main subsurface power outage, if necessary." 
62. Page 4.1-80, Section In AC 7, bullet 9 refers to the need for an analysis to assess the impact of lack of subsurface ventilation on waste package design. DOE suggests 

4.1.1.7.3.3, subsection that this AC should be moved to the Waste Package/Engineered Barrier System section in Subsection III, Section 4.1.1.7.3.3, ACI on page 4.1-81.  
II, AC 7, bullet 9 1 , .... . I
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.63. Pages 4.1-88to90, Te review methods and acceptance criteria provided in the draft YMRP Section 4.1.1.8 presuppose design features needed to implement the 

Section 4.1.1 8.2, all ALARA principles. Thus, they create excessive expectations for features the reviewer should find regardless of any explanation by the Applicant.  
RMs and AC This approach is also a disincentive for consideration of alternative designs that might further reduce doses.  

DOE recommends an approach similar to NUREG-0800. This approach would permit reviewers to determine if the applicant is using, "...to the 
extent practical, procedures and engineering controls based upon sound radiation protection principles to achieve occupational doses and doses to 

members of the public thant are... ALARA." (10 CFR 20.1101(b)) 

64. Pages 4.1-88 to 90, If the rccommcndations in thle previous comment are not accepted, the current draft Review Method and Acceptance Criterion for two of the fthree 
Section 4.1.1.8.2, RMs parts of meeting ALARA contained in Section 4.1.1.8 of the draft YMRP should be carefully reconsidered. DOE recommends these chtanges: 
2 & 3 and AC 2 & 3 (1) In Review Method 2 and Acceptance Criterion 2, Considerations of As Low As Is Reasonably Achievable Principles in the Geologic 

Repository Operations Area Design, the following changes are recommended: 
(a) at the beginning of the list of bullets in Review Method 2 and at the beginning of the list of dashes in Acceptance Criterion 2, revise "...to the 
extent possible..." to read "...to the extent practical..." 

This change is necessary to correctly reflect the ALARA approach and to be consistent with the wvording in 10 CIR. 20.1101(b). Excessive 
expectations would be included if the listed items must be performed to the extent "possible." 
(o) delete the third bullet in the Review Method on possible blockage of cooling air and in the corresponding item in the Acceptance Cril~erion.  
This item is at an inappropriate level of specificity for thifs facility. "' 
(c) delete the fourth bullet in the Review Method and the corresponding item in the Acceptance Criterion. Expecting the design' to permit remote 
control placement of temporary shielding and equipment, is an excessive expectation. Tlhis is especially so when it would be required in any 
application "where possible." 
(d) delete the sixth bullet in the Review Method and the corresponding item in the Acceptance Criterion. This review item concentrates on 
distance from radiation sources as the sole method for accomplishing ALARA in the specified facilities and areas.  
(e) in the seventh bullet in the Review Method and the corresponding item in the Acceptance Criterion, the first sentence should be deleted. This 
portion of the review item concentrates on distance as the sole method for accomplishing ALARA in the specified facilities.  
(fn delete the eighth bullet in the Review Method and the corresponding item in the Acceptance Criterion. Tis review item concentrates on 
distance as tOe sole method for accomplishing AtLARA in the specified area. a " p r , .... .  
(g).reword the 4ii8ith bhllmt in the Review Method and the corresponding item in the Acceptance Criterion. As stated in the draft, "multiple" 

restricted areas is undefined and could create excessive expectations. Reword to match 10 CFR 20 by stating "Restricted areas, that is, high 
radiation areas and very high radiation areas, within the controlled area provide control of access..,"- . ' -

I '-
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0. ......... .... *************...  

64 (2) In Review Method 3 and Acceptance Criterion 3, Incorporation of As Low As Is Reasonably Achievable Principles into Proposed Operations 
(cont.) at the Geologic Repository Operations Area, the following changes are recommended: 

(a) at the beginning of the list of bullets in Review Method 3 and the list of dashes in Acceptance Criterion 3, delete the words "...including the 
consideration of items such as". This language may lead to open-ended expectations that would hinder review for demonstration of compliance.  
This third part of the review should use a closed end list of appropriate expectations, as is the case for the other two parts reviewed in Section 
4.1.1.8.  
(b) the first bullet specifies implementation of the broad operations ALARA program. The remaining bullets specify selected portions of the 
operations ALARA program. These bullets seem to be partially redundant to the first (broader) specification, and the rationale for selecting these 
portions and not others for partially redundant treatment is unclear.  
This approach, that is, a broad bullet followed by redundant portions, is not used in Review Methods I and 2 and Acceptance Criteria I and 2.  
Removal of this redundancy should be considered. DOE's previous comment proposes the approach of using broad expectations only and 
removing expectations that are redundant and vary in level of specificity.  
(c) delete the third bullet in the Review Method and the corresponding item in the Acceptance Criterion. This item is at an inappropriate level of 
specificity for this facility and creates an excessive expectation. This sequencing of emplacement to maximize shielding may not be compatible 
with facility operation and may result in placing the hottest packages in the center of each emplacement drift. Tihis expectation would deny the 
DOE the flexibility it needs to operate the facility.  
(d) change the sixth bullet in the Review Method and the corresponding item in the Acceptance Criterion. This review item prescribes facilities 
whose experience is to be used for ALARA operational alternatives. This is excessively detailed. Recommend rewording to "Operational 
alternatives to support achieving doses that are ALARA should include pertinent experience at relevant facilities, for example, fuel storage 
installations." 
(e) bullets 2 and 5 on GROA operational procedures in Acceptance Criterion 3 are redundant. Delete Bullet 2.
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4.2.1.3

The current YMRP structure makes it ditlicult to tell a cohesive 'lTFA story wlule at the same time clearly aemonstraung comptiance wuvm me 
fi,e'acceptance criteria for each model abstraction. DOE recommends that Section 4.2.1.3 be rewritten to generally state that the five review 
nfiethods are to apply to all model abstractions as DOE chooses to discretize them. ' t 
DOE may modify the YMRP discretization to more closely resemble the division of model components used in the Site Recommendation'suite of 
documents. In these documents, the project has communicated its postclosure safety approach in terms of describing the movement of water from 
the surface'through tie mbtoiiain to the accessible envirotirenti. DOE suggests ,that the YMRP recognize that DOE can iuse a format in the LA 
diffei"ent than' that in the YMRP without obligation to defend its choice. ' ' 1 , I 

Frrexample, DOE may make the following modifications to the _YMR discretization to more closely resemble the division' of model components 
used iri'the SR suite of documents:" ''' ' 

The firstdmodel abstraction ivould combine in the first'Model Abstracti on the YMRP's "Clim',eand Infiltration"an "'loPa n 
UZ" and call it "UZ Flow".'The second Model Abstraction section would stay as the YMRP calls for it, as "Quantity and Chemistry of Water".  
The third Model Abstrac�ion'would merge two of the YMRP's Model Abstractions "Degradation of EBS" and "Mechahical Disruption 6fEBS" 
ahd 66 ýalled "Degirdation' ofEBS anid the Waste Package"' ', 

The fouih't Model Abstraction would be whai tiis YMRP calls "Radionuclide Release Rates", but ivould be called "Waste Form Degradation and 
RNRkieleike": The fiftlh'Mddel Abstraction would be what the YMRP calls "RN Transport iri the UZ", and would be 
chtled "UZ Thinsport". ' .  
Th 'siith M6del Absirtiifi would merge two' dft 'IYMRP Model Abstracions "Flowv Paths in'the SZ" and "RN Transp6rt in the'SZ", 
and would be balled "SZ Flow and Transport". The'seventh M6del Abstiactiouiwould meirge tiv6 of the YMRP Model Abstractions 
"Volcanic Disniption" and "AirbormiTransp6rt", ahd would b 6called "Diiniptiv' Events (Volcainiic' Disruption)".  
The eighth anid final Model Abstraction i'ould merge the YMRP's Model Abstrations "Representative Volume", "Redistribution of RNs 
ini Soil" Hid "Bi6spheie",'6ind would be called "Biosphere".. ... ' ' ".

66. Section 4.2 '-General The word "conservative" has been used in the Review Methods and Acceptance Criteria of Section 4.2, Repository Safety after Permanent 
Closure.'In aRIPB evaluation,' this word tends to be'subjective in its implementationanid does not support the spirit of a performance analysis.' 
The reviewer should check for adequacies of models and their input parameters and compare the results of performance assessments with 
regulat6ry limits..  
As examples, "conservatively" or "conservative limit" - page 4.2-68, Acceptance Criterionf 5, second bullet; page 4.2-115, Acceptance Criterion 3, 

, thiud bullet, page 4.2-123,Acceptance Criterion 3, 4th bullets" DOE suggests that the'words "appiopriately" or "appropriate limlit" be substituted.  
67. Section 4.2.1.3 -all The YMRP states that each section provides enough review methods and acceptance criteria to allow for a detailed review of each model"Z'" 

abstfaction, but the adttial level of detail to be employed will depend on the risk significance of any particular model. However, there is no clear 
guidance to reviewvers on how to reduce the scope of their review based on risk significance (other than to employ "a simplified review focusing 
on the bounding aisumpti6ris" if the model has a minor impact on risk): . ... .. . t 

DOE fecomm'ends that the YMRP include additional guidance for how the scolpe of review could be reduced when risk 'significance is shown to 
be 16w, e.g., less confirmatory analyses, fewer audits of calculations, etc.  

68. Page 4 2-2, Section These paragraphs discuss the issue of uncertainty in the context of the "risk-informed process for performance assessment." This discussion only 
4.2.1, para 2 through 4 conc&ns the issue of risk'dihition and the use'of congervatism to address; uncertainties. However, througliout the subsequent guidfince for Midel 

Abstiactioif (4.2.1.3), th'e'issues of data, parameter,'and model uhcertainties are raised repeatedly.  
DOE suggests that the discussioni of unicertainty should be expanded beyond that of risk dilution to include uncertainties in models, parameters, 
and scenarios., Also, thi term "risk dilution" is not clearly defined and is riot part of common usage in performnifice assessm&nt, DOE stggest that 
this-term be replaced with "inajplrpriate iepresentation of uncertainty." ' '.. .. , , , " I ; ý I ý I I 

69. Page 4.24, Sections These sections describe barrier capability in terms of preventing or delaying the movement of water or radioactive materials. The rest of the 
4.2.1.1.2 & 4.2.1.1 2.3 definition of a bairier in'10 CFR 63.2, the cipability to prevent the'release orfsub~tantially reduic 'the release rate'of radionuclides from the waste, 

should be-added to the'descrij~tioh of barrir capability. ' ."'

Draft YMRP R2 Comments 89 doc I1I



... ______.........___________j___._ .......... :c:c:.*:*: . ............. . .......;:.....:x < S. ..:.:.:.~~~~~:.:..:.:.:~. . *...........***.......*...***..*... . . .. *....***

rage.,•.-U LU 't.'
16, Section 4.2.1.2.2

IU.

71. Pages 4.2-7 to 10, To more closely reflect the regulatory language of 10 CFR 63.114(e), DOE suggests the following changes: 
Section 4.2.1.2.1, RM (1) from "their limited effect on the magnitude and time of the average annual dose." to "having no significant change on the magnitude and time 
2 & 4 and AC 4 of the radiological exposures to the reasonably maximally exposed individual, or radionuclide releases to the accessible environment." (RM 2, last 

para) 1 , '1. ý " 
(2) from "tie magnitude nor time of tie average annual dose" to "the magnitude and time of the radiological exposures to the reasonably 
maximally exposed individual, or radionuclide releases to tie accessible environment." (RM 4, first para) 
(3) from "of the average annual dose." to "of the radiological exposures to the reasonably maximally exposed individual, or radionuclide releases 
to the accessible environment." (AC 4; 5th bullet) ..... . .  

72. Page 4.2-10, Section To more closely reflect the regulatory language of 10 CFR Part 63, DOE suggests changing the words "10W per year" to "one chance in 10,000 of 
4.2.1.2.2, Title and occurring over, 10,000 years" in the three cited places on this page and all other places where it is used. This language comes from 10 CFR 
Section 4.2.1.2.2. 1, 63.114(d), which DOE recommends citing in the first paragraph of 4.2.1.2.2.1.  
first & second para 

73. General, Page 4.2-10, DOE believes that the discussion in this section on probabilities and associated models is overly prescriptive in its specification of the details of 
Section 4.2.1.2.2 the inputs to the probability models and assumes aspects that are important to the probability estimates. For example, time periods of past igneous 

activity are specified, distances from the site for consideration of igneous activity are specified, and the types of data to be input to tie probability 
assessments are specified. DOE recommends that NRC generalize the discussion to allow the applicant flexibility to develop technical arguments 
that support its own probability models. Specific reconmmendations are included in other DOE comments.  
DOE believes that all of these inputs will be determined through expert technical evaluation and should not be prescribed in tie YMRP.  

74. Page 4.2-11, Section To avoid overly prescribing how probabilities are estimated, DOE suggests replacing the sentence with "Evaluate the adequacy of the teclutical 
4.2.1.2.2.2, RM 2, 1st basis for the probability estimates for events applicable to Yucca Mountain, such as the relation to past patterns of natural events in the Yucca 
_ para, 1st sent Mountain region and to analogous areas." This revision is more in line with the associated AC2.  

75. Page 4.2-11, Section The second paragraph on reviewing igneous activity is too prescriptive. DOE suggests replacing the paragraph with the following: 
4.2.1.2.2.2, RM 2, 2nd "Verify that probability estimates for future igneous events have adequately considered past patterns of igneous events in the Yucca Mountain 
para region. Evaluate the adequacy and sufficiency of the U.S. Department of Energy characterization a'd documentation of past igneous'ictivity 'to 

the extent that it is important to estimates of future activity.  
This should include uncertainties about the distribution, timing, and characteristics of past igneous activity. Confirm that the documentation 
includes a discussion of the applicable time periods of past igneous activity and the applicable region that is considered.  
Give particular attention to the documentation of the key observations and interpretations important to the DOE's probability models, including 
such features as the locations, ages, volumes, geochemistry, and geologic settings of basaltic igneous features, such as cinder cones, lava flows, 
igneous dikes, and sills. Verify that the U.S. Department of Energy considered geological and geophysical information relevant to past igneous 
activity contained in the literature." 

76. Page 4.2-1 l& 12, To avoid being overly prescriptive in specifying how seismicity and cnticality are studied, DOE suggests replacing "are based on" with "have 
Section 4.2.1.2.2.2, considered" in die first sentence of both paragraphs. Also, in second sentence of the third paragraph, replace "since 2 million yearsago" with 
RM2, 3rd & 4th para "over applicable time periods, such as the Quaternary period." " . years ago" •vith 

77. Page 4.2-12, Section The review criterion carries the assumption that igneous activity is related to other geologic processes (seismicity, groundwater flow) by certain 
4.2.1.2.2.2., RM3, tectonic processes. This is not necessarily true. These processes may not be linked by any common tectonic process. DOE suggests adding ",if 

1para 2, last sentence appropriate," between "assess" and "'%hether."- ... .. ...

I I
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There is no mention of the concept of a risk-informed, performance-based (RIPB) review in this section on event probability. DOE recommends 
that tifs section should follow the RIPB approach discussed in Sections 4.2.1, 4.2.1.2.1, and 4.2.1.3. Also, this section should recognize that 
events need not be considered if they have limited effect on the radiological exposures to the reasonably maximally exposed individual or 
radionuclide releases to the environment. Further, DOE suggests that this section could logically be combined with Section 4.2.1.2.1' on scenario 
analyses. .  
DOE understands that tie identification of scenarios (Section 4.2.1.2.1) is comprehensive and not RIPB. But once events/scenarios have been 
identified with probabilities greater than one chance in 10,000 in 10,000 years, the degree of consideration of these events by DOE and review by 
NRC should follow the RIPB approach.



______ _____ __ _. .........  

No..... ...__...._ 

78. Page 4.2-12, Section To avoid being overly prescriptive in specifying how igneous activity is studied, DOE suggests, in first and third sentences, replacing "are 
4.2.1.2.2.2,'RM3, 2nd consistent with" with "haVe considered." Alsb, delete "less titan 12-fillion-yeai-old" ifid replace "magmatic systemn" i•itli "region" 
para, lstand2nd .. , , , . . - - . .  
sentences ,. ' -.. , .. . .. ,. " 

79. Page 4.2-12, Section The last sentences (on consistency of probability and tectonic models) in the subject paragraphs are overly prescriptive, as the probability models 
4.2.1.2.2.2 RM 3, last for igneous and seismic activity are based bn expert elicitationrs.7,It wis left to the expeits in each"C'ise to det6rinine to what-extent different 
sentence of the 2nd tectonic models were important in the determination of their probability moi6dels .  
paragraph and Page DOE recommends that the sentence that begifis "Assess whether igheous-activity probability inodels .. " be deleted, and that the subbiillt in AC 3 
4.2-15, Section b6 reieritten as follows: "The U.S. Department of Energy probability mrodels for natral events, lo the extent appropriate, use underlying geologic 
4.2.1.2.2.3 AC 3, 3rd bdses'(e.g., tectonic models) that are consistent With other releVant features, events, and processes evaluated, using S~ctioh 4.2.1.2.1." ' 
subbullet " 1. '. - .  

80. Page 4.2-12, Section In the second sentence, replace "all fuel types to be disposed of" with "the various fuel types to be disposed." The word "all" in this sentence 
4.2.1.2.252, Ist full could preclud&',h-i6us bounding analyses that may be conducted on fuel where detailed characterization of certain waste forms may be unrealistic 
pIara on page' arid fibf iidiessary to assess criticality: . .. ..1 

81. Page 4.2-13, Section To avoid overly prescribing how comparable non-YM volcanic systems are considered, DOE suggests inserting ", if appropriate," before'confirm 
4.2.1.2.2.2, RM4, 2nd that" and "comparable." 
para , 

82. Page 4.2-14, Section This paragraph provides guidance to the staff on independent assessments that they plan to conduct, but does not provide guidance on what the 
4.2.1.2.2.2, RM5, 2nd iml~licatiorns might be to thW uhcertaimti . .submitted by the applicanit, which is the focu's of this 'review'methdd.' That'is, there is n6 guidance to the 
para, last seni NRC revieiveis 6n hiow todu'seind6pendent models to determine whether DOE's probabilities are acceptable. 

"DOE's general oticdm is that NRC reviewers will'conduct independent work that focuses on conservatisms and then use the results of this work, 
rither thtan fensk-lnformied, performance-based aiproach, as criteria f ac t6ei.ceptability 6f DOE's work.- Althouglreaýtateers may•ihave 

recmmnd'taith tMhcaern t~tate that the redie process 

. ,". independently deloped models as part of deýeloping regulatory'expertise, DOE recommendstlai the YMRP 
should focus on determining whether DOE has considered aif acceptable range of models in an appropriate process. ýThe discussion on 
independent assessments should be deleted." ..  
Afitexample of thii cdncel'i is in the first sentence of paragraph 2 of RM 5, Section 4.2.1.2.2.2, page 4.2-14, which states that assessments of 
probability values will be developed by considering the range of valiids availabld ir the literatuie' forfthe Yu6ca M6untain'regidn and comparable 
volcanic fields outside of the Yucca Mountain region., It is not clear how these aissessinents'will be usedt'tr6vahi6fe the applicant's assessment of 
uncertainty.",.','.  
Another example is in the second sentence of RM3, 2nd paragraph, which states that indepenfdeht'evaluations of probability iifodels xiillte 
conducted "to confirm that 15fobabilitý models are sufficiently robust." These independefnt eValuations will "test thP6 sensitivity to uhcictainties 

about past distribution of volcanic vents, recurrence rates of volcanism, and relationships between igneous activity and tectonism." It is unclear 
how these evaluations will be conducted, what data they will be based on, or how the results will be used to evaluate the adequacy of the 
applicant's uncertainty in event probability.. ... .. .  
Als6' DOE beliees thit'tlie direct relationsliil betweuii tectonism and igneous activity implied in this section are speculative and were not 

. ,considered significant by experts in the PVHA expert elicitation. DOE recommends deleting the phrase on this relationship.  
, , Further, DOE believes that this concern is also reflected in Review Method 3 on probability model support (page 4.2-12, section 4.2.1.2.2.2., 

.. � paragraph 4 ) with the statement: "Use independent models to estimate the probabilities of igneous activities." DOE suggests deleting this 
- sentence. The reviews of other disruptive processes such as seismicity and criticality do not specify the use of independent models., 

83. Page 4.2-14, Section To avoid prescribing how probabilities are'determined, DOE suggests replacing "are based on" with "have considered, as appropriate,".* 

4.2.1.2.2;3,aAC 2,t 1sst

*." i/ "
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84. Page 4.2-15, Section Replace "to the extent possible" with "to the extent appropriate" to avoid being overly prescriptive in how much analog systems should be used.  
4.2.1.2.2.3, AC3, 1st 
bullet, 1st dash, 1st 
sent and 2nd dash, 1st 

"- sent 
85. Page 4.2-15, Section This sentence in RM 3 presumes that, when events are infrequent, there are always insufficient numbers of events in tie "Yucca Mountain 

4.2.1.2.2.3, AC3, 1st system" to de% elop technically-defensible probability models. This sentence in AC 3 states that analog systems should contain significantly more 
bullet,' 1st dash, 2nd events than tie YM system. These statements are overly prescriptive and not necessarily accurate. DOE recommends deleting or, at a minimun, 
sent and Page 4 2-13, qualifying these statements.  
Section 4.2.1.2.2.2, 
RM3, last para, 1st 
sent '., ,. .  

86. Page 4.2-15, Section To aoid being overly prescriptive in how models reproduce characteristics of past events, DOE recommends that NRC change "reproduce" to 
4.2.1.2 2 3, AC 3, 2nd "'produce results consistent with." ....  
dash . , 

87. Page 4.2-18, Section Tlus statement says that modeling uncertainty and its effects will be propagated through the total system performance assessment model 
4.2.1.3.1.1, 4th bullet abstraction. This implies that alternative conceptual models will be included in the TSPA: However, in discussing model uncertainty in Review 

Method 4 (Page 4.2-2 1), it is stated that the staff will "examine and evaluate the bases for excluding alternative conceptual models." 
Acceptance Criterion 4 (Page 4.2-24) calls for alternatives to be "considered" and for conceptual model uncertainties to be "defined and 
documented.". This implies that alternative models be defined, evaluated relative to available data, and one-or more models selected for 
propagation through the TSPA. 1 - ,1, 
DOE suggests that the YMRP resolve this inconsistency by stating that a risk-informed, perfornance-based approach should be used to determine 
where alternative models should be included. DOE also suggests inserting ", if appropriate," between "and" and "propagate." 

88. Page 4.2-41, Section This sentence says "data are adequate to constrain the probability for microbially influenced corrosion and microbial effects." Tlhis wording 
4.2.1.3.3.3, 3rd bullet implies a pre-determined conclusion as to the role of microbes.' DOE'recommends NRC substitute this language: "...data are adeq'uate'to support 
on page, 2nd sent determination of the probability for inicrobially-induced. :." I I .... .  

89. Page 4.2-80, Section This portion of Review Method'4 states that reviewers should "Confirm that the U.S. DOE has adequately addressed comments from external 
4.2.1.3.8.2, RM 4, 1st reviews of the model abstraction".'It unclear what type of external reviews are being referred to (e.g., only formal peer reviews) or how adequacy 
para, last sent; also pg is deternined.. Further, it is unclear how. this review of DOE responses is part of the regulatory requirements. DOE recommends that this ' 
4.2-106, Section sentence should be deleted or, at a minimum, qualified in both sections.  
4.2.1.3.12.2, RM4,.lst 

. para; last sentence 
90. Page 4.2-103, Section This section appears to inappropriately mix concepts of water demand for the individual protection standard (IPS) and representative volume for 

4.2.1.3.12, entire tie groundwater protection standard (GPS).  
section DOE suggests that this section be divided into a review relevant to the individual protection standard and a review relevant to the groundwater 

protection standard. The concepts for IPS and GPS on amount of water can be applied independently. The reasonably maximally exposed 
individual (RMEI) regulatory language (in 63.312) specifies the annual water demand for the RMEI as 3000 acre-feet, does not use the term 
representative volume, and does not use the slice-of-the-plume or well-capture methods that specified for groundwater protection.  
For these reviews, the RMs and ACs should be clarified to reflect to requirements in 63.312(c) for water demand in individual protection and 
63.332 for representative volume in groundwater protection. The section also needs to be revised to ensure that die term "representative volume" 
is used consistently with the definition of "represehtative volume" in 10 CFR 63.332(a). DOE currently eniploys ai simplified approach' foi" using 
the output from the saturated zone mode! to determine the concentration of radionuclides in 3000 acre-feet. The YMRP shotild recognize that a% 
simphfied approach may not require the use of the YMRP's review methods and acceptance criteria.  

91. Page 4.2-125, Section In the fifth bullet, the regulatory citation should be changed to 10 CFR 63.305(d); and die seventh bullet should be changed to read: "Society, die 
4.2.1.3.14.4, 5th and biosphere (other than climate), human biology, and the state of human knowledge and technology are assumed constant from the time of the 
7th bullets on page", license application onward,' consistent wvith 10 CFR 63.305(b)".^' .
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92. Page 4.2-126, Section 
4.2.1.4.1.1, 1st para

93. Page 4.2-127, Section To clarify how the dose curve is calculated, DOE recommends adding to the first sentence, "consistent with the probability of each scenario 
4.2.1.4.1.2, 2nd class." For comparison to the individual protection standard, Section 4.4.1 of the Issue Resolution Status Report Key Technical Issue: Total 
paragraph System Performance Assessment and Integration, Rev. 3, has provided guidance on the method for combining the expected annual doses from the 

nominal and disruptive scenarios to the reasonably maximally exposed individual.  
That guidance states that the dose for each scenario is weighted by the scenario probability, so the summed expected annual dose includes both 
consequence and probability and, therefore, represents the expected risk for the repository.  

94. Page 4.2-131, Section The YMRP calls for analyses of the time to which the engineered barrier system has degraded to the point at which a driller can intercept the 
4.2.1.4.2.2, RM1 Irepository but not recognize it. This statement differs from regulatory language. 10 CFR 63.321 requires that "DOE must determine the earliest 

time after disposal that the waste package would degrade sufficiently that a human intrusion could occur without recognition by the drillers." 
10 CFR Part 63 defines human intrusion in terms of drilling through a waste package without driller's recognition, while the YMRP defiffes 
huifiman'infrusion'intteirts'of iniercepting the repositor without driller's recognition. These twvo'events are quite different, and could happen at 
very diffe6rent times. It is'estimated that the waste package wvill not deg-rade to the point that it c6ixld be drilled through without the driller's' 
recoghition for tens' bf th6usands of years after closure.  
DOE recommefids'that NRC change the language to read more like the regulation. The paragiphi should read: 
"Verifyj . human ininisiohi (by drilling thriough a degrade-dwastie'ýckage without'irco'gnition by the drillers) are adequate 
and appropriaite., F61ex7imiple, :. .degraded to the point at which a driller could drill through a degraded waste package but 
not iecognize it." '-1 ý 4 -." ,. .. V ,. . . ...  

95. Pages 4.2-131 to 133, Contrary to the statement in AC 2, the TSPA done for evaluation of the Individual Protection Standard and the TSPA done for evaluating the 
Section 4.2.1.4.2, Hunman Intrusion Sc66nirio"are not identical, atbo•,e and beyoutd the HI stylized scenario issue. 10 CFR Part 63.114(d) requires that the TSPA done.  
AC2, 2nd bullet for evaluatitný postclosure compliance with the Individual Piotjciion Siandaid consider'only FEPs that hive at least one chance in 10,000 of 

occurring over 10,000 yeais 'This would include "unlikely" events (as defined 13y the Commission).: ' ' ''" 

Oiitlhe othi lhiand, '10 CFR'63.343 requiries that Iunlikely FEPS shall be excluded from the assessmentis foi the human intirusion and groundwvater 
proiection st~iidirds. Therefore, the two 'scenarios are not identical. The TSPA dboie for evaluating postclosure compliance with the Individual 
Protectioh'Standard will include all FEPS with-a probability of occurrence of greater than 1 in 10,000 in 10,000 years. ' !
The TSPA done for evaluating postcld6sure con•pliance with ihe Gr6iiid-Water Protection'Sindard ýnd the Ifidividual Prot"tiofi Standard iith a 
human ititrusiohNwill zio include unlikely FEPS. DOE requests that NRC add to the end of the bullet "aind exciudes the consideratiori of unlikely 

.. (ai'd'fined by the C6nimissibh) natural features,'eents and pr6oesses." ' .  

Another difference between the TSPAs done for evaluating the Human Intrusion scenario and that for evaluating compliance with the Individual 
Protection Stahdard is that, for Human Intrusion; only releases attributable to the human intrusion need to be considered, whereas all releases must 
lie included inthe calculation of dose for c6mhparison tothe IPS.. . .' I ' - / . I _1' -" ;, I I . 1 " 

96. Page 4.2-135, sec. The words "no more than", should be deleted from the phrase "no more than 3,000 acre-feet" for representative volume (here and elsewhere in this 
4.2.1.4.3.2, RM3, Ist section). Part 63.332(a)(3) specifies 3,000 acre-feet 6f iater for the representative volume, and the YMRP should be consistent with the 
para regulatory language.' -. .. ' ' , ' - ' I I I

I'
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Section 4.2.1.4.1.1 is for review of the analysis of repository performance that will demonstrate compliance with the postclosure individual 
protection standard, but inappropriately cites reviews required for ground-water protection. This section directs that the information required by 
10 CFR 63.21( c)(l 1) and (12) will be evaluated 
However, while 10 CFR 63.21( c)(1 1) does address the individual protection standard, 10 CFR 63.21 ( c)(12) does not; it addresses ground-water 
protection standards, and in the next sentence, the YMRP states that standard will be reviewed using Section 4.2.1.4.3.  
DOE suggests moving the requirement to evaluate the information required by 10 CFR 63.21( c)(12) to Section 4.2.1.4.3.1, which discusses 
ornimd-wtvetr nrnbcf inn •tnnd,•rd•

I f , , .:

15



The activities in Section 4.3 (Research and Development Program to Resolve Safety Questions) and Section 4.4 (Perfornance Confinuation 
Program) overlap to some extent because both address ensuring the adequacy of structures, systems, and components important to safety and 
natural barriers important to waste isolation. DOE believes that items in the Performance Confirmation program are confirmatory in nature, i.e.  
die testing and monitoring is-confirming the expected performance. Tihe items in the Research and Development program are generally 
understood, but still have open questions or issues and further research is needed to fully understand or quantify their behavior. DOE recommends that these sections reflect thifs ulhilosonhv to clarifv in wvhiich nro~rmm a nartictilar item •lhnild he

98. Page 4.3-1, Section For consistency with 10 CFR Part 63, DOE suggests changing "adequacy of site characterization, design or natural barriers" to "adequacy of 
4.3.1, 1st para, last design." The basis for this YMRP section (10 CFR 63.21(c )(16)) requires an R&D program to resolve safety questions pertaining to engineered 
sent and natural barriers, and does not pertain to site characterization, per se. I - . ' ,•',. ' 

ii i iiiiiiii~ii ii i ':........" ................ ... : :: : :•: : "* ........................................................................ "..... .. .................... ..... ................. ... ............ ............. ........... ... .... ... .... ... .... .... ... .... ... .... ... .... .... ... .. .. ... .... ..  
99. Section 4.4 - General The 'vYMRP text goes beyond the requirements of 10 CFR 63.131 through 63.134. Section 4.4, Performance Confirmation Program, is very 

prescriptive with regard to requirements for particular bairriers and is more in line with the approach in 10 CFR Part 60 than with the RIPB'.  
approach and health-based regulations in 10 CFR Part 63. DOE will use a RIPB 'approach to determine specific PC tests, in accordance with' 
earlier sections of the YMIRP.' Examples of the YMRP being prescriptive: " 

(1) DOE recommends NRC'delete bullet 1 dash 2 ("Verify that experimenis K.") and bullet 2 ("Verify adequate testing of fabrication..;.") on p'age 
4.4-10, and also delete dash 2 ("Experiments will incoiporate ...") aind bullet I ("An adequate testing of fabrication ... ") on page 4.4-19.' In a 
RIPB-based regulation, Section 4.4 activities would be tied directly to the LA development described in Sections 4.1, 4.2, and 4.3.  
(2) In Section 4.4.3, 1st bullet on page 4.4-16, the wording should be changed to "...used in the design are considered in the design testing' 
program." The RIPB process will select appropriate effects to test.  

100. Section 4.4 - General 10 CFR 63.132 (Performance Confinnation Program) uses the terms "design bases and assumptions". Therefore, DOE recommends the term 
"perfornance limits" be replaced with "design bases" when pertaining to engineered systems and "natural system PA assumptions and inputs" 
when pertaining to natural barrier systems.  
For example; see Page 4.44, 10th dash; Page 4.4-6, 10th dash; Page 4.4-8, 3rd & 7th dashes; Page 4.4-9, 3rd & 7th dashes; Page 4.4-9, 1st bullet, 
4th dash; Page 4.4-12, 1st dash; Page 4.4-13, 3rd, 4th and 6th dashes; Page 4.4-14, 1st bullet, 3rd, 4th and 6th dashes; Page 4.4-14, 2nd dash; Page 
4.4-16, 1st dash; 4.4-17, 4th dash; and Page 4.4-18, 1st dash.  
DOE also recommends changing "baseline value(s)" to "baseline." The term "baseline" is all-inclusive in that it includes parameters with single 
values and others with acceptable ranges of values. For e6ample, see page 4.4-6, dash 4, page 4.4-13, dashes 3 & 4, and page 4.4-14, dailhes 3 and 

1_ _ _ _ _ 4. f" - 1' 1,..- 1
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Section 4.4 - General
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101.

102. Page 4.4-8, Section The regulation 10 CFR 63.133(a) makes no reference to chemical interaction." DOE recommends that NRC delete the phrase "and chemical 
4.4.2, lstbulleton interaction.". ...... .. "............. ,..  

p__age I 

103. Page 4.4-15, Section Second dash, second sentence. DOE recommends adding the word "significant" before "adverse impact." As written, the sentence goes beyond 

4.4.3, AC 2, 4th bullet the regulation at 10 CFR 63.132..  
on page (surveillance , 
of subsurface ' ,*, 

conditions) . . .  

104. Pages 4.4-10 & 4 4- The requirement that the environment for monitoring and testing waste packages include "variations in environmental factors that encompass the 

18, Section 4.4.2, RM range of expected uncertainties" is not required by 10 CFR 63.134, and DOE recommends deleting it.  
4 and Section 4.4.3 10 CFR 63.134(a) requires that the environment be representative of the environment in which the waste packages will be emplaced, notto cover 

AC 4 tie full tange of iricertainities foi all parameters. I I I " I, ' 

,105. Page 4.4-10, section The 10 CFR 63.134 requirements for monitoring and testing waste packages do not include the gathering of "data needed to design the waste 

4.4.2, RM 4 and page package.' Wasie lOackag d~sigh activities •an begin before thu6 perfonrmance confirinatioh testing. DOE recommends deleting this aspect of the 
4.4-19, section 4.4.3, "review method" and "acceptance criteria" or clarifying that such data would be used to confirm the adequacy of design of the waste package.  
AC 4, and Page 4.4- Also, there is no requirement in the regulations indicating that design testing is a7prerequisite for d6sign. Testing is only required to start "during 
16, Section 4.4.3, 2nd the early or develpinmehtal stages of constiuction" [10 CFR 63.133(a)], DOE recommends deleting the Sentence ifi this bulleto6i'page 4.4-16 that 
bu llet, 2nd sentence link s testing to design '., .' , ; ' , -' - , ', ' I "= , I I -I ".> ' ' , . . . . .. . . .  

106. Page 4.4-16 and 17, Second dash, both bullets. The last sentence states that "An acceptable justification factor is the certainty that the backfill and compaction can 

Section 4.4.3, AC 3, perform its intended function." The use of the word "certainty" seems inconsistent with "reasonable assurance" and "reasonable expectation" 

4th and 5th bullets concepts. DOE recommends that the sentence be deleted for this reason, and also because backfill should only be addressed if it is important to 

(backfill, design safety or waste isolation, and then only in terms of its importance to safety and waste isolation.  
testing program).
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The YMRP is more prescriptive than 10 CFR Part 63 regarding procedures supporting the Performance Confirmation Plan. DOE should have the 
flexibility to determine the context in which confirmation procedures need to be developed. Such procedures may be developed after an LA for 
Construction Authorization is submitted, and activities will be covered in a hierarchy of plans, procedures, and work instructions, some of which 
may apply Project-wide.  
- DOE recommends deleting Section 4.4. 1, bullet 1, dash 4 ("Administrative procedures") as a general requirement.  
- DOE recommends changing Section 4.4.2, RMI, bullet 3, dash i-to read "Provisions ..." rather than "Procedures ...", to permit DOE the 
flexibility to document its methods in the plan or in cited procedures. , .

- DOE recommends changing the last bullet in Section 4.4.2, RMI to read "Verify that the U.S: DOE's Performance Confirmation Plan cites 
administrative procedures related to records, reports, deficiencies, and tests". , 
-DOE recomimends changing Section 4.4.2, RM2, bullet 4, 
all three dashes to read "Verify. :.includes provisions to :.." 

-DOE recommends changing Section 4.4.3, AC1, last bullet, to read 
"Tlie Performance Confirmation Plan cites procedures to meet the requirements for records and reports, 
reports of deficiencies, and tests, as specified at 10 CFR 63.71, 63.73, and 63.74."', 
- DOE recommends changing Section 4.4.3 AC2 similarly: 

Dash 1: "It includes comparison of measurements ..." instead of "It includes procedures ......  
Dash 2: "It includes provisions to ..." instead of"It includes procedures for ...".  

Dash 3: 'It includes reporting significant differences -.. These provisions meet the requirements ..." instead of "It includes procedures to report 
significant differences ... These procedures meet the requirements .

17



107. Page 4.4-19, Section The last sentence states that "Monitoring and testing will continue up to the time of permanent closure." As written, the sentence is not consistent 
4.4.3, AC 4, 4th bullet with 10 CFR 63.134(d). The sentence should be revised by inserting "as long as practical," after "continue." 
(waste packaging) and 
Page 4.4-21, Section 
4.4.4 j 

108. Section 4.4.4 - DOE suggests that NRC change the term "reasonable assurance" to "reasonable expectation" in this section. 66 FR 55375, III-1-4, established 
General that "reasonable expectation" will be used for postclosure performance, and Section 4.4.4. addresses confirmation of anticipated postclosure 

performance.  
_____~~ý ..*...:'R...  

109. Section 4.5.1.3, DOE recommends revising the YMRP to be consistent with the 18 acceptance criteria prescribed in 10 CFR Part 63. In addition, the 
Acceptance Criteria, YMRP should be consistent with industry practice, which allows the applicant/licensee to adopt and implement QA-related guidance 
general comment (e.g., Regulatory Guides, NQA-I) to ensure that quality-affecting activities are adequately identified, controlled, and documented.' 

109 ' The folloiwing are examples of areas that could be affected if the above general comment were adopted: 
(cont.) ." 

- AC-6, 1st bullet, 2nd sentence, page 4.5-18 - qualify the term "computer software" by changing it to read "quality-affecting analytical and 
process control computer software.": Use this terminology throughout when addressing "computer software." . 1 " , I ....  
- AC-8, 2nd bullet, page 4.5-23 - delete the word "software" from this bullet. The identification and control of software is accomplished under 
AC-3. AC-8 may apply to an SSC that may contain control software, but the software itself will be controlled under AC-3.  
- AC-I 1, 1st bullet, 2nd sentence, page 4.5-26 - this bullet is requiring that software be tested under the controls of 
AC- 11. The Yucca Mountain Project (YMP) controls software operability and qualification testing under AC-3; this is also done at most 
conmnercial power plants. When software is a part of an SSC, the SSC testing will include the process control attributes of the associated 
software, and such testing is accomplished under the controls of AC-I I.  
- AC-I 1, last bullet, page 4.5-26 - delete the statement "including computer software and supporting data." Computer 
software "acceptability" (if used in testing) should not be determined during the review of test results. The software 
used should be identified in the test plan and its appropriateness detemiined at that time. The software used should be 
from the software configuration management system and must be qualified prior to its use (AC-3). , The term "and 
supporting data" need not be included because test results usually include "data." It appears that an assumption is made 
that site investigation activities are accomplished under the controls of AC- 11. At.YMP, these activities have been and 
w ill b e c o n tr o lle d u n d e r A C -3 . , . , . I .. ,, % . 1-' 0 . . . . . . - i .  
- AC-14, 1st, 2nd, & 3rd bullets, page 4.5-28 - delete the words,"and software" from these bullets. The only way that 
software iwould fall under AC-14 controls is as an integral part of an SSC (i.e., process control such as a part of 
installed instrumentation or control devices). The qualification status and version control of quality-affecting analytical 
and process control computer software is accomplished as part of the software configuration management system 
under the requirements of AC-3.  
- AC-15, 1st bullet, page 4.5-29 - delete the words "including computer software." Similar to AC-14, AC-15 
would not apply to computer software unless it were an integral part of an SSC. Incomplete or defective software will be 
controlled as a part of the software configuration management system as a part of AC-3.  
- AC-16, 2nd bullet, page 4.5-30 - delete the words "or samples" from the first sentence. Deficient or incorrect samples 
are documented and dispositioned according to AC-15; only sample processing or use issues are handled according to 
_AC-16.
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Since there are no "general" QA requirements identified in 10 CFR Part 21 and 10 CFR 63.21(c)(20), 63.44, 63.73, or 63.141-144 as they relate to 
the quality assurance program, it is inappropriate to have general acceptance criteria In most cases, no specific correlation to these parts of the 
regulation can be determined that aren't already covered in specific acceptance criteria. Some of the discussion contained in this section could be 
retained, but moved to Section 4.5.1.1 when discussing areas of review and could be subdivided, as in NUREG-0800, into pre-docketing and post
docketing topics. Where there is correlation to the regulations, it is difficult to distinguish whether the acceptance criteria to be met should be that 
identified in the general acceptance criteria or that identified in other specific acceptance criteria that appear to cover the same subject.  

For example, the second sentence in the fifth paragraph in this section beginning at the bottom of page 4.5-4 sets forth a requirement to pass the 
DOE's QA program requirements on to principal contractors, as appropriate, to their respective scopes of work. AC-4 requires the same thing in 
the first bullet, but is done using different wording. Therefore, coverage of this in the general acceptance criteria area seems redundant and 
unnecessary. Those topics that shouldn't be moved to Section 4.5.1.1 should be deleted along with the heading for the General Acceptance 
Criteria.  
There are a number of instances in the Specific Acceptance Criteria where criteria are included that are not found within 10 CFR Part 21,or 10 
CFR 63.21 (c)(20), 63.44, 63.73, and 63.141-144; not found in the NUREG-0800 Review Plan applicable to power plants for the same activities; 
not found in industry consensus standards; or not found in other regulatory precedence. Inclusion of these criteria should be reconsidered. It is 
suggested that most of these be deleted from the Review Plan, as listed below, for the above reasons. Some of the criteria should also be relocated 
to different, more appropriate acceptance criteria while others should remain where they are, as they are important to ensuring an adequate QA 
program due to one or more'of the unique attributes of the geologic repository program. Those criteria that DOE suggests relocating are identified 
in individual comments that follow.
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111 Those that DOE suggests deleting are as follows: 
(cont.) - AC-1, 10 th bullet, page 4.5-7 - delete the words "procedures for reporting are descnbed;" this is not contained in NUREG-0800.  

- AC-2, 8th bullet, page 4.5-10 - with the exception of the first paragraph, the entire bullet and its subelement dashed items should be deleted; this 
is not industry consensus nor is it based on regulatory precedence.  
- AC-2, 1 th bullet, page 4.5-12 - delete the words "and observations,"as this is a non-standard and undefined term. Suggest the use of the term 
"surveillance" instead.  
- AC-2, 17th bullet, bottom of page 4.5-13 - delete the entire bullet on readiness reviews. This is not contained in NUREG-0800, regulatory 
guidance, NQA-l, or other regulatory precedence.  
- AC-3, 2nd bullet, page 4.5-14 - delete the entire bullet that provides details for design definition or scope. This is not in NUREG-0800, 
regulatory guidance, NQA-1, or other regulatory precedence. Some of the words are found in NQA-1, but the bullet goes beyond NQA-I.  
- AC-3, 18th bullet, top of page 4.5-17 - delete the entire bullet on sampling. This is not contained in NUREG-0800, 
regulatory guidance, NQA-l, or other regulatory precedence. While the 95/5 scenario may be adequate in some cases, it 
may also be inadequate in others.  
- AC-18AC-5, 3rd bullet, page 4.5-18 - delete the entire bullet. This item is redundant with other items in AC-5 and AC-6 
and contains a requirement for procedures to be "verified" that does not appear in NUREG-0800, regulatory guidance, NQA-1, or other regulatory 
precedence.  
- AC-8, 3rd bullet, page 4.5-23 - delete all words that were added to the original NUREG-0800 language. Traceability of structures, systems, and 
components (SSCs) to tecluical reports (assuming these are intended to be scientific investigation teclmical reports), drilling locations and logs, 
and test records (assuming these are field tests in support of scientific investigations) will most likely not be necessary as all of these documents 
will likely not be used directly in the design of SSCs, with the possible exception of some technical reports that may be cited as design input 
sources.  
- AC-9, 6th bullet, page 4.5-24 - delete the entire bullet. Prior practice on this project (with NRC concurrence of the QARD) has been that this 
criterion did not apply to scientific investigation and has no other regulatory precedence. These are deemed to be AC-3 activities.  
- AC- 1l, 1st bullet, pages 4.5-25 & 26 - delete the language that is not found in NUREG-0800. Prior practice on this project (with NRC 
concurrence of the QARD) has been that this criterion did not apply to acquiring data from samples nor other site characterization work and has 
no other regulatory precedence These are deemed to be AC-3 activities.  
- AC-16, 5th (last) bullet, page 4.5-30 - delete entire bullet as this is not found in NUREG-0800, NQA-1, or other 
regulatory precedence..  
- AC-18, 6th bullet, 2nd sentence (and all of the following dashes), pages 4.5-33 & 34 - delete the entire element as this 
is copied incorrectly from NIJREG-0800 and is no longer true in the industry. These items are no longer omitted or 
not emphasized within the industry.
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Section 4.5.1.3, 
Specific Acceptance 
Criteria, general 
comment

112.

113. Page 4.5-1, Section 10 CFR 63.141 provides a definition of quality assurance. This review plan provides a slightly different definition. Revise the Review Plan to be 
4.5.1, 1st para. consistent with the 10 CFR 63.141 definition.  

114. Page 4.5-3, Section DOE suggests changing the 1st sentence to read "... has been acceptably addressed (by the quality assurance program describing in a summary 
4.5.1.2, Ist bullet form, how the applicable criteria are satisfied or by a commitment to comply with the NRC's quality assurance requirements along with 

identification of the responsible organizational element or position)...", to clarify how the criteria may be addressed. Delete the entire 2nd 
sentence as it is redundant with the 1st sentence.  

115. Page 4 5-5, Section , This comment applies only if the "General Acceptance Criteria" is retained (see earlier comment on this). Graded quality assurance controls are., 
4'5.113, top para, next more appropriately controlled in the implementing procedures based upon the potential variability in both the activities and items being controlled 
t6 last sent." and the control measures available. DOE recommends that the identified text be revised to indicate that the requirements and a generaL4 

description of the procedures to be used for implementing graded quality assurance controls be specified in the quality assurance program 
descniption. The metlp6d described in this bullet is one method that could be used, but there are other methods that could be used as well.• There is 
no industry consensus standard on graded QA.  

116. Page 4.5-8, Section While the program implementation principles represented by this criterion are appropriate, the criterion as stated would provide inappropriate 
4.5.1.3, AC-1, 14th implementation'detail in the'quality Assurance program docftnuent. DOE recommends i'evision of the criterion to read: "The quality assurance 
bullet program description provides for policies that result in day-to-day involvement of quality assuirance staff in'facility activities important to safety or 

,waste isolation . . ... ....  
117. Page 4.5-13, Section Suggest this review criterion be revised to better reflect wording of 10 CFR 63.142(s). The criterion should also differentiate the 

4.5.1.3, AC-2, 16tli qualification/capability requirements for those that are "verifying" by performing such activities as design verification or independent design 
bullet . ' reviews from those that "verify" by performing oversight and acceptance activities such as audit, surveillance, or inspection. The criterion should 

require the identification of those positions/functions that require certification of qualifications. The seventh and eighth dashed subelements 
______ should be deleted. These items are not contained in NUREG-0800, and no other regulatory precedence can be found for these items.  

118. Page 4.5-18; Section The criterion as written does not provide for the multi-organizational aspects of the Yucca Mountain Project with respect to development and use 
4.5.1.3, AC-6, 3rd of controlled documents Change to'read as follows: "Procedures are established to assure that changes to controlled doctiunients are reviewed by 
bullet affected organizations and are approved by the same authority that approved the original document or by other qualified organizations designated 

and approved by the U.S. Department of Energy."
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There are a number of instances in the Specific Acceptance Criteria where criteria are included that are found verbatim (or nearly verbatim) in 
referenced CFRs, Regulatory Guides, or consensus standards. A number of examples are found throughout 4.5.1.3. The source documents for 
each of these examples are listed in the references in Section 4.5.1.5. This provides a level of prescriptiveness that has not been found in power 
plant regulatory precedence and is not appropriate in the YMRP. Each of these documents, if committed to by DOE in total or in part (or 
alternatives are provided and found acceptable to NRC), will be implemented within the DOE QA program implementing procedures. The 
Review Plan should only reference these documents (if they are an acceptable means to implement NRC's QA regulations) and should not include 
specifics from any of them.  
Specific examples include: 
- AC-7, 8th bullet, pages 4.5-20, 21, and top of 22 - delete all but a reference to 10 CFR Part 21. These words are all repeated from Part 21 and 
are not needed.  
- AC-7, 11 th, 12th, & 13th bullets, page 4.5-22 - delete all three of these bullets and make a reference to U.S. Nuclear Regulatory Commission 
Information Notice 86-21. All other aspects of these bullets are contained in NQA-1.  
- AC-8, last four bullets of criterion - delete the last four bullets as this provides details covered in NQA-1.  
- AC-12, 11 th (last) bullet - delete the last bullet of this criterion as this provides details covered in NQA-1.  
- AC-13, last two bullets of this criterion - delete these two bullets as this provides details covered in NQA-1.  
- AC-16, 4th bullet, page 4.5-30 - delete the entire bullet as this provides details covered in NQA-I.  
- AC-17, 1st, 4th, 5th, 7th, 8th, 10th, 12th, & 13th bullets, pages 4.5-30, 3 1, & 32 - except for making references to NQA-1-1983/9 and NQA-1
2000 for electronic media records, all of these review elements should be deleted as they are either contained/covered in NQA-1 or Reg Guide 
1.28. In addition, the use of the words from Reg Guide 1.28 is not consistent with DOE and industry practice. The only element of Reg Guide 
1.28 that should be included is Table 1.



...... ... oa ......................  
119. Page 4.5-29, Section Delete the entire bullet as this is covered in the other review elements.  

4.5.1.3, AC-14, 7th 
(last) bullet 

120. Page 4.5-29, Section Delete the words "and services (as applicable)". "Services", as such, cannot be controlled the way nonconforming items are; non-hardware work 
4.5.1.3, AC-15, 1st , products from services may not meet requirements, but this is usully documented and controlled under criterion 7, 8, 14, and/or 16, as 
bullet appropriate.  

121. Page 4.5-29, Section Delete the entire bullet as this is redundant with the 5th bullet.  
4.5.1.3, AC-15, 7ti 
(last) bullet 

122. Page 4.5-30, Section Procedures are required to be established to implement all quality assurance program requirements in AC-5; there is no need to repeat the 
4.5.1.3, AC-16, 2nd requirement here. Records are also required to be established to document the performance of quahty-affecting activities, including corrective 
bullet actions. The earlier part of this sentence already requires those quality-affecting activities to be documented.  

123. Page 4.5-33, Section This bullet should be deleted as all of these items are covered in the other review elements that follow.  
4.5.1.3,AC-18, 1st ... '. 
bullet 

124. Page 4.5-35, Section The last three bullets become unnecessary if reference is made to the requirements of AC-15 and AC-16 for documenting, correcting, trending, 
4.5.1.3, AC-18, last 3 and following up on deficiencies (including nonconforming items) identified during-audits.  
bullets (10th, I lth, & 
12th)

r,
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...... ...................  ... ........ .......... ...............
Pages. 4.5-41 & 42, 
Section 4.5.1.3, AC21

125.

126. Pages 4.545, 46, & This section on tie review of DOE's proposed QA program makes a distinction between LA reference documents with guidance on subjects that 
47, Section 4.5.1.5 DOE's QA program description is expected to make "commitments" on and other "noncommitments" documents on subjects that the program 

descriptionsli6iild consider as"ftofncommitmerit'." The ratibnle for this distinction is not clear, fno is theoregulat6iy authority for requiring DOE 
QA "commitments" outside tie scope of 10 CFR Part 63 presented. If DOE is expected to make "commitments" to some QA guidance 
documents, DOE recommends that the YMRP state the rationale and authority. Otherwise, the reference documents should be listed together in a 
single set of QA-related LA reference documents. -....  

127. Page 4.545, Section Throughout Section 4.5.1.5 text, revise the reference to NQA-1-1 983 to NQA-I-1989, which is the version used by DOE., In addition, revise other 
4.5.1.5, 3rd para , subsections of 4.5.1, as appropriate, where the presentation is influenced by substantive differences between these two editions 

128. Page 4.5-46, Section The two references to Regulatory Guide 1.8 (May 2000) differ from the reference to Regulatory Guide 1.8 (1996) specified in Section 4.5.3.3.2, 
4.5.1.5, 4th & 6th - Review Method 2. The current version should be cited,.  
paragraphs, pages 4.5- , .,, ., , .  

45 & 46 . ......

9�
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The data and model criteria in 4.5.1.3 AC21 appear to be redundant to the technical requirements in 4.2.1.3, Model Abstractions. The 
requirements for these activities are-adequately addressed in the technidal rcquirenidnts of Sectibn 4.2.1.3and are sufficient to allow for 
detailed review of data and models that support model abstractions. With the exception of NUREG-1636, applicable guidance associated 
with peer reviews, expert elicitations, and qualification of data (i.e., NUREG-1297, NUREG- 1563 and NUREG-1298, respectively) are' 
referenced in Section 4.2.1.3. For consistency, DOE recommends adding NUREG-1636 for Model Validation to Section 4.2.1.3.15,
References. DOE recommends deletion of the following model, data, and expert elicitation requirements of AC21: -. . .  
• Data are identified in a manner that facilitates traceability to: (i) associated documentation and (ii) qualification status of data 
* Requirements for data reduction are described in sufficient detail to permit independent reproducibility by another qualified - , 

•individual.. . . , -,. , -: , .. . .,, . .. , , , , " " ., 

* Data that are directly relied on to address safety or waste-isolation issues must be qualified from origin or classified as accepted data..  
Procedures are established describing methods of reviewing and qualifying data that were collected without a fully implemented 10 
CFR Part 63 quality assurance program [NUREG-1298 (U.S. Nuclear Regulatory Commission, 1988)] 

* Unqualified data directly relied on to address safety or waste-isolation issues must be qualified or it cannot be used in the license 
application " ' ", " 

* Model development and approaches to validation are planned, controlled, and documented. Procedures are established for'model 
,validation [NUREG-1636 (U.S.,Nuclear Regulatory Commission, 1999)] . , .", 

In addition,,AC21 seems to be inconsistent in that: , .  
. In Section 4.2.1.3; the NRC acknowledges that all model abstractions do not have the same risk significance and therefore, the 

degree of technical support needed for data and models should be commnfisurate with their contribution to risk: Specific criteria are 
2 included in Section 4.2.1.3 that ensure the data and models used have adequate technical bases and that the uncertaintiesare.  

appropriately captured, the outputs of models are supported by objective comparisons, and procedures are in place to construct and 

' . Section 4.5.1.3 AC2 allows for'a graded QA program for activities imporiant td gafet, arid important'tdvaste iEolation., The Section 
"acknowledges a range of tiality controls (e.g., full application vs. reduced quality controls) based upon the safety-risk-significance 
"of the act iity.2 As written, AC21 would require adherence to the data and model requirements specified without consideration of a 

, graded QA approach which could be less strihgeiht for activities that have minimal contribution to risk. - ' ', , - , : "" " 

* The validation strategy in NUREG-1636 acknowledges that many physical processes have been previously modeled, Validated and 
are av~iilable. Thus, consideratiiii is iWii ihdi the validation straieg3to the-degre6 that additional validation is needed, if any. The 
NUREG specifies conditions under which additional validation would be required when using generally accepted scientific and 
technical models. As written, AC21 does not seem to differentiate between models that are generally accepted in industry •bd 
models that are first-of-a-kind. I"-__7t _
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il uui buubLLiu1 un iuius, repurts, tests, ariu wnspectlons, only tevlew fvielnoa I ana tile associatea acceptance criteria are required by IU UFR 
63.21. DOE recommends deleting Review Methods 2, 3, and 4 and tie associated acceptance criteria, as they do not relate to the LA. If kept, the YMvRP should clarify that they refer to aetivities• that are not nzar of fihe re~view of thie T .A

130. Page 4.5-51 & 52, Acceptance Criterion 2 is addressing 10 CFR 63.73. If retained, change 10 CFR 50.55 (e) to 10 CFR 63.73, consistent with Evaluation Findings 
Section 4.5.2.3, AC 2 (Sectn 4.5.2.4).  

131. Page 4.5-52, Section Acceptance Criterion 3 is addressing 10 CFR 63.74. If retained, change 10 CFR Part 63 to 10 CFR 63.74 consistent with Evaluation Findings 
4.5.2.3, AC 3 (Sectn 4.5.2.4).  

132. Page 4.5-53, Section Acceptance Criterion 4 is addressing 10 CFR 63.75. If retained, change 10 CFR Part 63 to 10 CFR 63.75, consistent with Evaluation Findings 4.5.2.3, A C 4 (S ectn 4.5.2.4).... .. , 
"--" --.- .- ----- . . . ......  

133. Page 4.5-59 & -62, These sections address NRC review of the training program and its procedures. This review is an example of where the YMRP should 
Section 4.5.3.3.2, RM differentiate what is to be reviewed for the license application and what will be reviewed later. In this case, the review of the training program 
2 and Page 4.5-62, may be part of inspection activities.  
Section 4.5.3.3.3, AC , ... . . , . , . , ; . ,.  

134. Page 4.5-65, Section Section 4.5.4 calls for DOE's justification/explanation of how it used expert elicitation in a separate section of the LA, but DOE suggests that 
4.5.4, also Figure 1-2, providing this justification/explanation is more appropriate in the relevant technical LA sections where DOE has chosen to use expert elicitation, 
page 1-11 which are covered by Sections 4.1 and 4.2 of the YMRP. Therefore, DOE suggests that Section 4.5.4 is redundant and should be deleted.  

,...,..............,. . .... ..jjb 4 :::::::::::::::::::::::::::::::::::::::::: .:::::::::::::::::::::::::::::.. . .:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::. . .................... .::::::::::::::::::::::.. . . . .::::::.  

135. General - Section In Section 4.5.10; License Specifications, the term license condition is used repeatedly when referring to license specifications., 10 CFR` 
4.5.10 63.21 (c)(1 8) requires that variables; conditions, or other items that are probable license specifications (not license conditions) be included in the 

LA. 1 -1, 
Part of the confusion results from the definition in 10 CFR 63.43, License Specifications, that states "(a) A license issued under this part includes 
license conditions derived from the analyses and evaluations included in the application,' including amendments made before a license is issued, 
together with any additional conditions the Commission finds appropriate." ,, ' !; . . ...... . .  
Similar language can be found in 10 CFR 50 but it uses the term technical specifications. 10 CFR 50.36(b) states "...The technical specifications 
will be derived from the analyses and evaluation included in the safety analysis report, and amendments thereto, submitted pursuant to 10 CFR 
50 34. j DOE believes that license specifications are the equivalent of technical specifications in the context of both being defined in ternms of being 
based on safety analysis evaluations. In fact NRC used the term "teclmical specifications" on page 1-9 in section 1.2.2. However, DOE believes 
the terminology should,be consistent throughout the YMRP and since license specifications are defined in the regulations, the term license 
specifications should replace 'teclnical specifications." -. , 
If further breakdown is needed when referring to license specifications, DOE recommends that the NRC model in 10 CFR 50.36 be adopted For 
example, individual items within the technical specifications are called limiting conditions for operations (LCO). An individual assumption of the 
safety analysis is an LCO. In fact 10 CFR 50.36(c)(2)(ii) provides criteria for techiucal specification limiting conditions of operations Perhaps 
license conditions were intended to be tie equivalent of limiting conditions for operations. However, to avoid confusion with the Conditions of 
License defined in 10 CFR 63.42, which are high level conditions placed on the license, DOE believes that the use of the term,"license conditions" 
in Section 4.5. 10,should be replaced with "license specifications.", If a subset of license specifications is being discussed DOE recommends the 
term_ limiting condition for operation be used rather than license condition.  

... . ........  

136. Page 5-2 The definiion of "breach" should also include condition of loss of confinement of radionuclides so as to permit airborne releases., Further, add 
__________ "mav'! to the current definition as follows" . environment and may eventually permit radioactive release"
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137.- Page 5-2 The definition of "calibration" should add "(3) In operations, ensure accuracy of instruments and any setpoints for automatic actuations of items 
important to safety." 

138. Page 5-3 " , The definition of"carbon steel" and a few other definitions refer to the "current waste package..", These definitions should modified to "a waste 
- - - -ackage." - ' -.-- -- -- ----- - - -I .  

139. Page 5-3 Add: cask - A large, shielded container for shipping or storing spent nuclear fuel and/or high-level radioactive waste that meets all applicable 
____ '__________ regulatorycequiremenits. ' . ,. .  

140. Page 5-3 - The definition of "chain reaction" should be modified to include all potential locations/conditions where fission might occur, i.e., not only "within 
____________ ile fuel of a nuclear reactor." - .....  

141. Page 5-4 Add: confinement (confinement barrier) [see also containment] - The containment of radioactive waste to prevent the release of radioactive 
"substances from areas containing radioactive substances to areas not containing radioactive substances and, ultimately, to the environment.  
"[NUREG-1567, p. xxviii] 

142. Page 5-4 The definition of "consequence" should be changed to "a measurable or calculated outcome of an event or process." 
143. Page 5-4 Add: Containment -Thie confinement of radioactive waste within a designated boundary. [10 CFR 63.2 definition] 
144. Page 5-4 ., The second definition of "criticality" definition (4th line) should replace "nuclear fuel" with "a fissile material." .  

145. Page 5-6 The definition of "enrichment" should include other fissile isotopes in addition to U-235. , , - .... -".  
146. Page 5-6 The definition of"events" addresses only postclosure performance assessment. A new definition for "event sequence" froml0 CFR 63.2 as used 

____________________ in preclosure safety analysis should be provided. - .  

147. Page 5-8 The term "frequency" should include a second definition "(2) the annual probability of occurrence of an initiating event or an event sequence." 
148. Page 5-9 The terms "inner barrier" and "outer barrier" refer to the "current design of the waste package." These definitions should be modified, as' 

appropriate, to "a •waste packli-ke." Also, these definiti6n's refer to -ecific naterials a§ "i'eferred" by DOE; tliessentehices should be deleted. 
149. Page 5-9 ,7The definition of "mean (arithmetic)" should include a second definition or a companion definition such as "mean, or mean value: The first .. , 

,., ______,____,_,__. moment (or expectation value) of a probability distribution function of a random variable.`" '.' .' 

150. Page 5-9 The definition of "median" should include a second definition: "(2) The value of a cumulative distribution function of a random variable at which 
the probability is 0.5." . -- .... .......- .,"' .' - .  

151. Page 5-12 : The definition of "probabilistic risk assessment", should be expanded to include preclosure safety applications, and should be consistent with 
definiti6fisuised iifsulch-d'cunie-tgsaReguldf6ryGuide 1.174did NUREG2300. " eae.apiainadsol.ecnitn wit 2-• 

152. Page 5-12 In the definition of probability, the term "exact probability" seems inappropriate. Suggest replacing "knowing the exact probability" with 
4_- "knowledge of the probability.". , 

153. Page 5-13 Add: radiochemical characteristics - A description of the isotopic composition and chemical and physical form of a radioactive:substance.  
154. Page 5-13 Add a definition of "risk-informed, performance-based" that is consistent with the NRC usage (e g., in Regulatory Guide 1.174,Rev.2)."' 
155. Page 5-13 ' Regarding the term "risk", while the product of probability time consequence is often used as one expression of risk, it is not the only definition:-

____ _ ...._ The-definition should bie revised to be consistent with-that used in such documents as Regulatory Guide 1.174.  
156. Page 5-14 r Add: shipping cask, also transport cask - Rugged confinement barriers used to transport spent nuclear fuel or other radioactive substances from 

sites where the radioactive substances are generated to sites where they are processed or disposed. Shipping casks received at the MGR are 
licezised in cc6rdaii6ce •iili I0CFR 71.  

157. Page 5-15 -;, Add: thermal characteristics - A description of the heat generation rate of a radioactive substance such as spent nuclear fuel.  
158. Page 5-15 Add: transient criticality -: a critical condition attained through some relatively rapid (seconds to hours) shift in the geometric arrangement that 

... increases die fissionable mass participating in-a reaction to a critical size, decrease' nieutrdn.absobeir efficiehc,, or alterg niutron refleciibni..  
7, - Traisienit criiicality indludes both slow and relatively rapid reactivity insertion mechanisms. -The reactivityinsertion rate is determined by sudden 

.iititiih ,,ents lffectiiig the w•isfe packa-e." Such event& may include, but are not limited to, seismic shaking, rock fall, r volcanism.  
159. Page 5-16 The definition of "uncertainty" should be more precisely defined., It should address both qualitative and quantitative means of expressing and 

dealing with uncertainties, and should include uncertainties in modeling as well as uncertainties in "calculated or measured values." Both aleatory 
and epistemic uncertainties should be addressed. - -T ' W , , -, - .....  

160. Page 5-16 The definition of "variability" should be expanded to-address randomness (aleatory uncertainty) in measured or calculated parameters.  
161. Page 5-16 Add: waste package -: The waste form and any containers; shielding, packing, and other absorbent materials immediately surrounding an 

______ ___________________ individual waste c6ntain-erf 10 CFRP63.2'definitifi. -
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162. General There are numerous places within the document where reference citations are incoimplete. For example: 
- Page 1-2 1, Section 1.5. The final reference is incomplete. , ..  

- Page 3-21;- Section 3.3.5 Z'Tihe final reference is incomplete.',- -. ': 
- Page 3-27, Section 3.4.5. The second and third references are incomplete.  
- Page 4.1-11, Section 4.1.1.1.5.ý, The third reference is incomplete.', -.. I " , 
- Page 4.1-25, Section 4.1.1.3.5., The second through fifth references are incomplete.  
Sections with references should be checked for completeness aiind the iifi.ising infornation should be added.  

163. Page xvi, ES, para 4 Rephrase the sentence "A performance confirmation program ... results-frern addresses uncertainties 
164. Page 1-1, 2nd para, Rephrase the text that states that the Energy Policy Act of 1992 refers to a 1995 report by the National Academy of Science. The report could not 

3rd sent. post date the Energy Policy Act and yet be referenced within it.' 
165. Page 1-10, Section Change "five major Yucca Mountain Review Plan sections" to "five major Yucca Mountain Review Plan subsections found in Section 4." 

1.3, lstpara, 1st sent.  
166. Page 4.1-2, Section "Performance based" should be "risk-informed,'perfonnance-based." 

4.1.1, 1st full para, 
line 8 

167. Page 4.1-10, Section The geologic terminology is inaccurate as stated 'DOE suggests substituting: "the license application adequately considers 0.he extent of erosion of 
4.1.1.1.3, AC 7 the land surface and the likelihood that mass wasting, such as landslides or rock avalanches, or rapid fluvial degradation in clhmaels or interfluves, 

168. Page 4.1-13, Section Revise "building and facility structure floor plans and drawings" to read "General arrangement drawings of buildings" to generalize the 
4.1.1.2 2, RM2, bullet information to be provided.  
2 2 1 

169. Page 4.1-13, Section. The term "transportation system", should be qualified to include only systems that are part of ftle repository; per se, and to specifically exclude 
4.1.1.2.2, RM2, bullet. descriptions of rail or truck systems that haul transport casks, except for those features or dimensions that come into play in on-site interfaces and 
12 cask unloading. Revise bullet to read "on-site transportation systems." I 

170. Page4.1-15, Section - Delete,"and number" since fuel assembly serial numbers are not expected to be available during the License Application process.  
4.1.1.2.2, RM4, bullet 
3 3 

171. Page 4.1-28, Section Revise the bullet to read "Category 1 event sequences are identified on the basis that they could will occur one or more times ... " Except for 
4, 4.1..4.3, AC 2,4th nonnal operations, there is no certainty that theyoccur, only probability." 
bullet- .  

172. Pages 4.1-30,-33, 38, DOE suggests modifying the, phrase ',as well as factors that allow an event sequence to propagate" to "and description of controls that are relied 
and 40, Section upon to prevent or mitigate event sequences" in the titles of the two Review Methods and the two Acceptance Criteria . The current phraseology 
4.1.1.5.1.2, RM 1;- implies that event sequences will be allowed to propagate. The suggested modification is more in agreement with the bullets in the respective 
Section 4.1.1.5.1.3 AC Review Methods and the Acceptance Criteria.  
1; pg 4.1-37, Section 
4.1.1.5.2.2, RMI, & 
Section 4.1.1.5.2.3 
AC 1 

173. various pages, Throughout the text, the terms "Safety Related" and "Safety-Related" (in the italicized titles I, II, etc.) should be replaced with "Important to 
4.1.1.7 x.x Safety." ..  

174. Page 4.1-57, Section Review Method 1 refers to Regulatory Guide 1. 120 for fire protection. This guide was withdrawn by the NRC in 8/01 and replaced by Regulatory 
4.1.1.7.2. 1, RM I Guide 1.189. Thecite needs to be updated in this section, page 4.1-87, and in other places where Reglatory Guide 1.120 was referedcd for fire 

__ --_ - protectionsystems... " - .... -- " .. .  
175. Page 4.1-63, Section Assumptions are not necessarily conservative in risk-informed, performance-based analyses.. Change dash to read "Assumptions have adequate 

4.1.1.7.2.3, RM 4, 4th tecluiical justifications or bases are provided." .. c" a na..  
_ dash

I
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176. Page 4.1-64, Section Delete ", and are properly benchmarked" since methods and models are not necessarily benchmarked.  
4.1.1.7.2.3, 3rd para 
after bullets 

177. Page 4.1-65, Section DOE recommends that "the design thermal load" be changed to "satisfies the design thermal criteria", since there may not be a single, fixed 
4.1.1.7.2 3, RM 2, thermal load.  
_ ara 4 

178. Page 4.1-66, Section This section requires that emplacement drifts must withstand the effects of "sudden blast cooling." If "blast cooling" is utilized to cool a drift 
4.1.1.7.2.3, II, Review down to allow access for equipment or human entry into a drift, it will not be "sudden" but will take several weeks of higher than normal air flow 
Method 3, last para. rates to cool the drifts 10 or 20 degrees C to achieve temperatures below 50TC for access.  

DOE recommends that RM3 be amended to delete the word "sudden." 
179. Page 4.1-71, Section The use of the term "discrepancies" in "discrepancies or uncertainties related to fihe corrosion..." is unnecessary and confusing. DOE recommends 

4.1.1.7.2.3, III, RM 1, deleting "discrepancies or" from the sentence.  
par 3, 3rd sent; also, 
Pg 4.1-81, Section 
4.1.1.7.3.1, III AC I, 
3rd bullet 

180. Page 4.1-74, Section Insert "and preclosure design criteria" following "hazard assessment", since both topics are addressed.  
4.1.1.7.3.2, AC 1, 
bullet 4, line 2 

181. Page 4.1-78, Section The fifth bullet regarding discontinuum rock-mass modeling states that the modeling results should adequately consider the "effects of 
4.1.1.7.3, AC 5, 5th simplification" of the characteristics of the modeled fracture network, compared with those of the in situ fracture network. DOE suggests that 
bullet "representativeness" is a more appropriate term rather than "effects of simplification."

182.

183.

Page 4.1-82, Section 
4.1.1.7.3.1. Ill AC I
Page 4.1-83, Section 
4.1.1.7.5 ....

In second bullet, delete "that may lead to premature failures;" all failures are included without prescribing consideration of premature failures.

NUREG-1567, Standard Review Plan for Dry Storage Facilities, should be added to the list of references.

184. Page 4:1-93, Section Bullets I and 4 on this page 3 are effectively redundant. Delete one of these bullets.  
4.1.18 3,'AC 3 

185. Page 4.1-96, Section The time to retrieve should be about the same time duration as to construct and emplace and not -"consistent with" this period. Specifically, per 
4.1.2.2, RM4; see also 10IFR63II(e)(3): 
pg 4.1-97, AC 4 "For purposes of paragraph (e) of this section, a reasonable schedule for retrieval is one that ivould permit retrieval in about thesame time' as that 

. required to 6onstruct the geologic'repository operations area and emplace waste." ' 9. 1 -

"Request that NRC replace "consistent with tliat" with "that is about equal to the time required." 
186. Pages 4.2-7 and 4.2- The review methods and acceptance criteria refer to an initial FEP list. However, the subsequent text indicates that the list should be 

14, Section.."..' .comprehensive and complete. "Initial" implies that the list is incomplete and would be finalized at a later time. The DOE recommends that the 
4 2.1.2:1.2; RMs 1 and NRC delete "initial" when referring to the FEPs list.  
2, ACsl and 2 "" 

187. Page 4.2-9, Section The first sentence in the second bullet of Acceptance Criterion 2 should be changed. It currently states "The U.S. Department of Energy has 
4.2.1.2.1.3, AC 2 justified excluding each feature, event, and process." It is recommended that the wording be changed to "The U.S. Department of Energy has 

______ ____provided justification for those features events, or processes that have been excluded." 
188. Page 4.2-12, Section "Seismic;" is used here and elsewhere in the YMPP to be synonymous with "ground motion.". When the term "seismic" is used, it should include 

4.2.1.2.2.2, RM 3, 3rd ground mriotion fault displacement and other hazards. Thierefore, at this and other appropriate locations, NRC should replace "seismic" with 
para, 5th lieie "groun inotion." '.

1 89.- Page 4.2-14, Section 
4.2.1.2.2.3, AC 2, 1st 
para, 1st sent

Draft YMRP R2 Comments 8_9 doc

4..'---

Replace "are based on" with "have considered, as appropriate," since the probabilities may be based on additional considerations.
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190. Page 4.2-41, Section The wording "data are adequate to constrain the probability for mnicrobially influenced corrosion and microbial effects" implies a pre-determined 
4.2.1.3.3.3, AC 2, 3rd conclusion on the role of microbes. DOE recommends NRC substitute this language with "...data are adequate to support determination of the 
bullet on page, 2nd probability for microbially-induced..." 
sent 

191. Page 4.2-125, Section In the ffth bullet, the regulation citation should be changed to 10 CFR 63.305(d). The seventh bullet should be changed to read: "Society, the 
4.2.1.3.14.4, 5th and biosphere (other than climate), human biology, and the state of human knowledge and technology are assumed constant from the time of the 
701 bullet on page license application onward, consistent i'vith 10 CFR 63.305(b)." The' current wording is subject to misinterpretation.  

192. Page 4.5-14, Section The words "compatibility of materials" is used twice in this bullet. Delete one of the uses of the tenr.  
4.5.1.3, AC-3, 1st 
bullet 

193. Page 4.5-14, Section These three bullets on design control are redundant with the first bullet and should be deleted.  
4.5.1.3, AC-3 ,3rd, 

14th, & 5th bullets* 
194. Page 4.5-33,Section The bracketed NOTE should be removed because it is redundant with the second bullet's lead-in and the following bullet.  

4.5.1.3, AC-18,'2nd ' . . " .. ...  
bullet, 2nd dash 

195. Page 4.5-85, Section Acceptance Criterial, 2, and3 all require that: "Appropriate industry or U.S. Nuclear Regulatory Commission standards are used as the basis ......  
4.5.6.3 DOE suggests substituting "Appropriate industry standards or U.S. Nuclear Regulatory Commissionguidance are used as the basis ... ". since 
I I NRC does not issue "standards." 

196. Pages 4.5-100 through Throughout these pages, "...Master Title Plan..." should be replaced with"...Master Title Plat..." 
104, Sections 4.5.8.2 
& 4.5.8.3
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