
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

ADVISORY COMMITTEE ON NUCLEAR WASTE 
WASHINGTON. D.C. 20566 

July 3. 1989 

The Honorable Kenneth M. Carr 
Chairman 
U.S. Nuclear Regulatory Commission 
Washington. D.C. 20555 

Dear Chairman Carr: 

SUBJECT: ACNW REVIEW OF NRC COMMENTS ON DOE SITE CHARACTERIZATION PLAN 

During its twelfth meeting, June 28-30, 1989, the Advisory Committee on 
Nuclear Waste (ACNW) completed its review of the Site Characterization 
Analysis (SCA) being prepared by the NRC staff on the Site Charac
terization Plan (SCP) developed by the U.S. Department of Energy (DOE) 
for the proposed high-level waste (HLW) repository at Yucca Mountain. 
During this meeting. the Committee had the benefit of discussions with 
staff members from the NRC and DOE. This matter was also a subject for 
discussion during the sixth through eleventh meetings of the ACNW, as 
well as during an ACNW Working Group meeting on April 19, 1989. During 
the seventh meeting, February 21-23. 1989, we had discussions and 
interactions with representatives from the State of Nevada I s Nuclear 
Waste Project Office. The Committee also had the benefit of the docu
ments referenced. 

In approaching this task. the Co~ittee assigned the responsibility for 
reviewing specific subject categories in the SCA to individua 1 ACNW 
consultants. These consultants 11ft with members of the NRC staff for 
in-depth di scuss ions and then served as leaders for reviews of the 
assigned subject categories during the eleventh and twelfth meetings of 
the Committee. Throughout our reviews, we have interacted with the NRC 
staff on a continuing basis, and many of our comments are the culmina
tion of this iterative process. 

As a result of our review, we have reached certain conclusions and want 
to offer specific recoRlllendations concerning the SCP and/or the SCA. 
Our more significant comments deal with: 

the absence in the SCP of statements addressing the systematic 
and early identification and evaluation of potentially dis
qualifying features at the Yucca Mountain Site; 

the apparent lack of sufficient attention to the limitations 
and uncertainties in the Yucca Mountain data bases, and the 
associated difficu Hies in demonstrating that the repos itor~ 
will comply with the Environmental Protection Agency (EPA)
standard (40 CFR Part 191, -Environmental Radiation Protection 
Standards for Management and Disposal of Spent Nuclear Fuel, 
High-Level and Transuranic Radioactive Wastes·); and 
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De lays by DOE in implementing satisfactory qua 1ity assurance 
(QA) programs. 

Our specific comments follow: 

L	 Although the SCP is an action plan for site characterization, we 
believe that a much stronger focus should be placed on early
detection of potentially disqualifying features. The SeA is not 
sufficiently emphatic in its critique of the lack of such a focus. 
We believe that the SCA should point out the need in the SCP for an 
integrated section of the plan that explicitly addresses the activ
ities leading to an evaluation of characteristics of the site 
directly related to disqualifying features (e.g., groundwater
travel time) as stated in the regulations. 

2.	 Uncertainties and limitations in the data used to justify con
clusions will be the center of most contentions. Since the ability 
to resolve these uncertainties experimentally may well be beyond 
the practicality of the program, planning for their management is 
required. We recommend that the NRC staff strengthen its treatment 
of this topic in the SCA. 

As was briefly discussed with the Commission during our meeting on 
April 27, 1989, we believe that the NRC staff should encourage DOE 
to develop a scoping Level 2 (Release Estimate) probabilistic risk 
assessment (PRA) for the proposed Yucca Mountain repository. Such 
a PRA should be useful in defining those parameters that are 
critical to the adequate performance of the proposed facility, and 
would help to set priorities for the accompanying investigations. 

Subsequent to our discussions with the Commission, we were pleased 
to learn that DOE plans to begin conducting in 1990 or 1991 proba
bil i st ic system performance assessments for the proposed reposi
tory. We recommend that the NRC allocate resources sufficient to 
develop the expertise necessary to conduct an adequate, independent 
evaluation of the probabilistic system performance assessments that 
will be submitted by DOE as part of its application for a construc
tion permit for the proposed repository. 

The Committee was told by the NRC staff (and this view was sup
ported by one of our consultants) that the DOE staff may have 
considerable difficulties in generating a complementary cumulative 
distribution function (CCOF) for the site and, if this is the case, 
they may not be able to demonstrate the required compliance with 
the EPA standard. This difficulty in demonstrating compliance
could represent a disqualifying feature for the proposed repository
location. We urge that this concern be addressed in the SCA. 

3.	 We believe that the NRC staff has been extremely tolerant of the 
delays by DOE in establishing a satisfactory QA process by the 
Office of Civilian Radioactive Waste Management (OCRWM) for 
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the Yucca Mountain project. Although one of the Objections in the 
SCA being prepared by the NRC staff addresses this matter, we 
believe that this troublesome issue should be promptly resolved 
since continued absence of approvable QA systems will increase the 
burden on the participants in licensing processes when qualifica
tion of data is at issue. 

4.	 Additional comments on selected topics include: 

a.	 Because the Calico Hills formation is intended to serve as a 
barrier between the radioactive waste and the underlying
saturated zone, some form of compromise must be reached 
between maintaining this formation as a barrier and drilling
into or exploring within it to determine its critical charac
teristics. The NRC staff should include in the SCA a recom
mendation that DOE be definitive on how they will obtain the 
data necessary to determine the characteristics of the Calico 
Hills formation. 

b.	 Because of the significance of the waste pacJcage in the 
containment of the associated radionuclides, it is important 
that decisions be made soon on the materials to be used in 
fabricating the waste packages and the manner in which they 
are to be sealed. Such information is essential in consider
ing possible interactions between the packages and the repos
itory materials with which they will be in contact. Consid
eration of these interactions will require determination of 
the specific chemical composition of the repository water, and 
the SCA should reflect this concern. 

c.	 One of the key parameters in determining the adequacy of the 
proposed site is the rate of groundwater flow. In this 
regard, the NRC staff should emphasize in the SCA the need to 
obtain information on whether matrix or fracture flow (or a 
combination of the two) will.govern water movement. 

d.	 Current concerns with the location of the Exploratory Shaft 
Facility (ESF) pertain to its distance from faults and the 
appropriateness of the samples it will yield in providing data 
that are representative of the proposed repository location. 
We believe the SCA should emphasize the need for the applica
tion of a comprehensive range of techniques (e.g., subsurface 
mapping, geophysical surveys) to the study of this problem. 

In the development of the Title I design for the ESF, the DOE 
staff was supposed to have provided a conceptual approach for 
construction of the facility. Reviews by the NRC staff (and
ACNW consultants) indicate that this was not the case. The 
staff should ensure that the SCA states that before DOE 
proceeds further with the Title II design, which will provide 

45
 



The Honorable Kenneth M. Carr - 4 -	 July 3. 1989 

additional details on the prop<lsed ESF. DOE should promptly
address the errors and defic~encies in the Title I design. 

e.	 We believe that consideration should be given to extending the 
geoscience (hydrology. geology. geophysics) investigations to 
a distance sufficient to provide data on conditions within the 
region surrounding the site. _"me of the existing investiga
tions appear to be too limited in their geographical coverage.
For example. because of the importance of the potential of 
volcanism. such an extension would appear mandatory to ensure 
that these studies have the potential for uncovering any 
disqualifying features. 

f.	 A range of alternative ccriceptual models will be used in 
conducting performance assessments for the repository. In our 
opinion. there are two problems associated with these models. 
name 1y. they are incomplete and they are not integrated. The 
SCP should be constructed so as to provide data that identi 
fies the correct model. rather than merely confirming the pre
ferred model. Since modeling is essential in determining the 
performance of the proposed repository and for uncovering 
potentia 1 disqua 1ifying features. these deficiencies must be 
corrected. Such determinations should be scheduled as early 
as possible in the site characterization process. and this 
should be reflected in the SeA. 

g.	 The potential for natural resources in the area and the 
scenarios that are to be considered relative to possible human 
intrusion (some of which are related to exploration for such 
resources) need to be given more attention. A much more 
thorough assessment of potential mineral resources. including
petroleum. should be required in the SCP. and the SCA should 
indicate this need. 

With respect to human intrusion. the Committee notes that 
guidance on this matter· is provided in EPA standard 40 CFR 
Part 191. We support the NRC staff recommendation that the 
DOE staff should consider this guidance in the development of 
the CCOF for the site. 

h.	 The NRC staff has apparently accepted the lack of details in 
the SCP on test procedures and schedules for various site 
analyses since these are to be provided in the Study Plans 
being prepared by DOE. This places an increased burden for 
reviewing the Study Plans on the NRC staff. We recommend that 
the NRC staff note this problem in the SCA and that enhanced 
details of the characterization program be included in the 
periodic progress reports that wi 11 be submitted by DOE to 
supplement the SCPo 
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5.	 The SeA ~ethodology and its basis are sharply focused on the indi
vidual sections of the SCPo Nevertheless. it might be useful if 
the NRC staff would produce an addendum that, among other items. 
contains those comments related to global or generic matters. For 
example, we believe that a useful comment in such a section would 
be to urge DOE to recognize that the licensing process and any
decisional activities connected with it are adversarial. We also 
believe that this characteristic of the licensing proceedings
should encourage DOE to ensure that its technical arguments are as 
much beyond challenge by responsible scientists as reasonable. The 
context of the SeA should be responsive to this need. 

We trust these comments will be helpful in the development of the Site 
Characterization Analysis. In closing, we want to acknowledge and thank 
staff members of both the NRC and DOE for their cooperation and support
during our review. All the people with whom we have interacted have 
been helpful and responsive to our questions. 

9:2-;y;9l1~ 
Dade W. Moeller 
Chairman 

References: 
1.	 O. S. Department of Energy. DOE/RW-0199, ·S ite Characterization 

Plan - Yucca Mountain Site,· December 1988 
2.	 U. S. Nuclear Regulatory COIllll15sion draft Site Characterization 

Ana lys is f Sections I, 2, and 3, received June 27, 1989 (Prede
cisiona 1J 

3.	 U. S. Department of Energy, DOE/RW-0206, ·Site Characterization 
Plan - Public Handbook, Yucca Mountain, Nevada,· January 1989 

4.	 U. S. Department of Energy, DOE/RW-198, ·Site Characterization Plan 
Overview, Yucca Mountain Site,· December 1988 

5.	 U. S. Nuclear Regulatory Commission, ·Administrative Plan and 
Procedures for NRC Staff Review of DOE's Consultation Draft Site 
Characterization Plan,- December 18, 1987 

6.	 U. S. Nuclear Regulatory Commission, ·Draft Technical Review Plan 
for NRC Staff Review of DOE's Site Characterization Plans,' Decem
ber 18, 1987 

7.	 U. S. Nuclear Regulatory COlllllission, -Review Plan for NRC Staff 
Review of DOE's Site Characterization Plan,· December 12, 1988 

8.	 U. S. Nuclear Regulatory Commission, Regulatory Guide 4.17, ·Stan
dard Format and Content of Site Characterization Plans for 
High-level-Waste Geologic Repositories,· March 1987 

9.	 Ross, B., Disposal Safety Incorporated, Prepared for Sandia Na
tional Laboratories, SAND 85-7117, ·A First Survey of Disruption
Scenarios for a High-Level-Waste Repository at Yucca Mountain, 
Nevada,- December 1987 

47
 



The Honorable Kenneth M. Carr - 6 -� Ju ly 3, 1989 

10.� Letter dated June I, 1989 from John J. Kearney. Edison Electric 
Institute, to C. P. Gertz, Yucca Mountain Project Office, DOE. 
regarding DOE Site Characterization Plan 

11.� letter dated May 3. 1989 from R. loux. Nevada Agency for Nuclear 
Projects, Waste Project Affairs, to C. Gertz, , DOE Yucca Mountain 
Project Office, Subject: State of Nevada Preliminary COlllllents on 
the Site Characterization Plan for the Yucca Mountain Candida+-:. 
High-Level Nuclear Waste Repository Site 

48� 


