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MEMORANDUM FOR: Division of High-Level Waste Management Staff

FROM: B. J. Youngblood, Director
Division of High-Level Waste Management
Office of Nuclear Material Safety

and Safeguards

SUBJECT: IMPLEMENTATION OF OBSERVATION OF DESIGN REVIEWS PROCEDURE

This Policy Memorandum provides specific guidance to the Division of High-
Level Waste Management (HLWM) staff on the process to be used within the
Division for observation of U.S. Department of Energy design reviews.

It is anticipated that revisions will be made to the enclosed procedure based
on future experience in design reviews. You are invited to provide comments
on the use of this procedure to Ken Hooks (504-2447). The procedure will be
reissued as a chapter in the HLWM Manual in fiscal year 1994.

Every staff member is responsible for the effective implementation of this
procedure. Staff members should read the procedure carefully and follow the
guidance contained within. Questions regarding the implementation of this
procedure should be raised with Ken Hooks or your Branch Chief.

B. J. Yo n ood, Director
Division of High-Level Waste Management
Office of Nuclear Material Safety

and Safeguards

Enclosure: Observation of Design Reviews
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OBSERVATION OF DESIGN REVIEWS

XXXX-01 PURPOSE

The purpose of this procedure is to provide guidance to the NRC's Division of
High-Level Waste Management (HLWM) staff on how to conduct observations of
design reviews performed by the U.S. Department of Energy (DOE), its
contractors, and its subcontractors.

Design reviews are critical evaluations of design packages by personnel with
expertise in the technical areas applicable to the development of the package.
Design packages contain design information such as inputs, assumptions,
analyses, calculations, interfaces, drawings, and specifications that are
specific to a separable portion of the overall design. The purpose of design
reviews is to assist DOE in assessing whether the design package is
technically correct and complies with project objectives.

XXXX-02 OBJECTIVE

021 General

The objective of the NRC's observation of reviews of design packages is
to gain confidence that appropriate controls are implemented in the
design review process, that the design package is technically adequate,
and that the design review is effective.

Each NRC observer 1) reviews a portion (or sample) of the design package,
depending on the expertise of the individual observer; 2) interacts to a
limited extent with the design reviewers; and 3) participates in meetings
during which reviewer and observer comments and questions pertaining to
the design package are discussed.

NRC staff agreement with the results of the review of a design package
implies that, within the areas of expertise of the NRC observers, no
"fatal flaw" is present in the design package. It does not imply final
acceptance or approval of either the design or the design review process.

022 Secific

a. Evaluate the effectiveness of the design review team in identifying
and correcting deficiencies in the design and design process by:

1. Attending review team meetings.

2. Observing the activities (planning, preparation, interactions,
meeting participation) of the design review team members.

3. Assessing the qualifications of the design review team members
individually and collectively.
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4. Assessing the conclusions of design review team concerning the
design package being reviewed.

5. Determining the acceptability and effectiveness of the design
review process.

b. Evaluate the technical aspects of the design package being reviewed
by:

1. Reviewing the work products (specifications, drawings, design
studies, calculations, etc.) in the design package;

2. Meeting with the designer, when necessary, to understand and
evaluate the design adequacy; and

3. Asking appropriate questions related to regulatory requirements
and raising concerns.

c. Based on Section 022 a and b, establish by inference a degree of
confidence in the design review process and the design control process
for the high-level radioactive waste geologic repository.

XXXX-03 DEFINITIONS

031 Design Review

An in-depth technical review of a design package to ensure that the
design is correct and conforms to requirements.

032 Desiin Review Package

A separable portion of an overall design.

033 Concern

A perceived weakness relating to the adequacy of the design or the design
process.

034 Observation of Design Review

The process of overviewing and evaluating a design review and the design
review package to identify potential concerns regarding the design
specifications, design requirements, design products, and the design
process.

035 Observer

One who observes a design review.
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036 Request for Information

A question concerning an activity or item for which the NRC requires
further explanation in order to judge its acceptability.

XXXX-04 RESPONSIBILITIES

041 Director. Renositorv Licensing and ualitv Assurance Project
Directorate (HLPD)

a. Consult with appropriate HLWM Technical Branch Chief(s) on conducting
observation.

b. Designate an observation design review team leader.

042 Technical Branch Chief(s)

a. Approve the need to observe the design review based on the scope of
the design review package.

b. Consult with the Director, HLPD.

043 HLWM Section Leaders

a. Assist in selecting the design reviews to be observed.

b. Select the NRC staff observers.

c. Assure that the observers are given sufficient time free from other
duties to adequately prepare for the observation.

d. Assure that observers are adequately trained for the observation in
accordance with Section 052.

044 Observation Team Leader

a. Coordinate the arrangements for the observation of the design review.

b. Distribute design review documents received from DOE prior to the
design review to the team members and resolve any questions raised by
the team members concerning the documents.

c. Lead observation team during the design review.

d. Act as the principal spokesperson for the NRC during the design
review. (The team leader may rely on observation team members to
explain their concerns or discuss other topics within their
disciplines.)

e. Ensure that the activities of the observation team members are
consistent with NRC and HLM policies and procedures.
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f. Integrate evaluations by NRC observers of the design review team
performance and the technical adequacy of the design review package.

g. Attend design review team meetings.

h. Arrange to enter into the NRC Open Items Tracking System items that
require response from DOE.

i. Coordinate preparation of the Design Review Observation Report.

045 Observers

a. Prepare for the observation in accordance with Section 063b.

b. Evaluate the design review process in accordance with Section 064.

c. Evaluate the design package in accordance with Section 065.

d. Categorize concerns in accordance with Section 066.

e. Explain concerns to observation team leader.

f. Attend design review team meetings.

g. Prepare input for the Design Review Observation Report (for area of
responsibility) in accordance with Section 068.

Quality Assurance observers will be primarily responsible for evaluating
the design review process. Technical observers will be primarily
responsible for evaluating the review of design packages and the design
in their areas of expertise. Because these areas overlap and because
observers may possess qualifications in areas outside their specific
responsibilities, technical and QA observers shall coordinate and
integrate their review.

XXXX-05 QUALIFICATION OF OBSERVERS

051 Observers shall have education/experience/training commensurate with
the scope, complexity, or special nature of the design review
package. For example, technical-observers shall be selected based
on their education and experience in the technical areas important
to the design being reviewed.

052 Observers will be familiar with the following topics prior to the
observation:

a. Requirements ofthis procedure;

b. DOE/contractor design review process;

c. The scope and level of effort involved in the observation; and

d. Protocol for and conduct of observers. (See Section 067)
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XXXX-06 GUIDANCE FOR OBSERVATION OF DESIGN REVIEW

061 Criteria for Selection of DesiQn Reviews for Observation

The selection of design reviews for observation should be based on the
following:

a. The importance to radiological health and safety and/or waste
isolation of the design package being reviewed;

b. The time since the last observation of a design review;

c. The results of previous observations of design reviews, particularly
those which identified major concerns; and

d. The existence of a Key Technical Uncertainty (KTU) in the License
Application Review Plan (LARP) which is related to the design
package.

062 Areas to be Observed

NRC observers are necessarily constrained in the activities and work
products which they can observe by the scope and conduct of the design
review. However, within these constraints, there are two major areas to
be observed. These are 1) the activities and comments of the design
review team and 2) the work products included in the design package. The
primary focus of observers should be on items and activities that are
important to radiological health and safety and waste isolation.

The observation team will normally hold daily team meetings to review the
observers' findings, and the team leader will normally hold daily
meetings with the DOE/contractor observer coordinator. The observation
team members should report their concerns during these meetings.

063 Preparation for the Observation

a. DOE has agreed to provide the following information prior to design
reviews:

1. A letter specifying the time, place, and scope of the design
review; and

2. The design review package.

b. Observers shall accomplish the following prior to the design review:

1. Review the scope of the design review and applicable design
review procedures;

2. Determine areas in which observations should be focused based on
KTUs, past design review activities, status reports, etc.;

3. Review past reports of observations of design reviews; and
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4. Review applicable portions of the LARP.

064 Evaluation of the Design Review Process

Observers should evaluate, to the extent consistent with the sample
observed, DOE/contractor design review performance, compliance with
DOE/contractor design review procedures, and whether the design review
team verified that the design is technically adequate.

a. Observers should evaluate the effectiveness of the design review in
verifying the technical adequacy of the design. For example:

1. Was the significance and effect on radiological health and
safety and waste isolation of the design being reviewed clear?
If not, did comments/question by the design review team result
in clarification?

2. Was the technical correctness of the design verified?

3. Was compliance with project objectives verified?

4. Did the design review result in meaningful, substantive, and
valid comments?

5. Were the design review team members appropriately qualified?

b. Observers should evaluate whether the design review team determined
the adequacy of implementation of the design process.

065 Evaluation of the Design

Observers should evaluate the technical adequacy of issues related to
health and safety and waste isolation of the design package based on the
comments by the design review team and on their own concerns.

a. Observers should evaluate the design based on the following criteria:

1. Do comments by the design review team or the observers
significantly affect activities and items important to
radiological health and safety or waste isolation?

2. Are the comments related to singular events or are they
indicative of a programmatic problem?

3. Are the comments identical or similar to comments made
previously?

4. Are field and laboratory data adequate?

'5. Is the source of design input identified and acceptable?

6. Is the design input to the level of detail necessary to permit
the design activities to be carried out correctly?
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7. Are the assumptions documented?

8. Are the calculational techniques and mathematical models
acceptable?

9. Were conclusions reviewed for consistency with the input data?

10. Are designs adequately reviewed to ensure that the designed
items will meet their design criteria?

11. Are the design requirements derived from appropriate
regulations?

12. Can a given design requirement be traced to a regulatory
requirement?

13. Does the design information meet the acceptance criteria in the
applicable portion of the LARP?

14. Have the related KTUs been appropriately considered in the
design?

066 Significance of Concerns

Some of the questions that should be considered by observers in
determining the significance of their concerns are:

a. Is the basis of the concern a procedural deficiency or an individual
error?

b. Is the basis of the concern a recurring, programmatic problem or an
isolated event?

c. Does the concern indicate an inability of the design review team or
the design organization to identify or correct problems?

d. Can the NRC gain confidence in the overall adequacy of the design
review and of the design in light of the design review team comments
and the observers' concerns?

067 Protocol During the Observation

a. General

Observers should conduct themselves in accordance with the guidelines
given in Chapters 0150, 0310, and 0320 of the HLWM Manual. (These
chapters are being developed. Until they are available, observers should
follow the M Policy Memoranda referenced in Sections 082 and 083).

b. Specific

During the design review, observers shall conduct themselves in a
professional and cooperative manner. They shall coordinate with the
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design review team leader to ensure that the effectiveness of the design
review team is not decreased.

All concerns should be communicated to the observation team leader in a
clear and timely manner. Observers should consider any new information
to determine if concerns are still valid. All concerns should be based
on facts. Personal opinions should be avoided to the extent practical.
If personal opinions are solicited and expressed in an informal setting,
it should be emphasized that they are personal opinions and not official
NRC positions.

The observation team leader shall report any concerns to the design
review team leader prior to leaving the design review site.

068 Reporting Reauirements

A report of the observation of the design review will be prepared in
accordance with the requirements of the HLWM procedure 'Preparation of
Trip Reports," issued by B. J. Youngblood's memorandum of October 21,
1992. A sample observation report of a design review is provided as an
exhibit.

XXXX-07 FOLLOW-UP

Concerns identified by the observation team which are not resolved during
the course of the design review will require NRC follow-up action.
Unresolved concerns will be entered in the NRC Open Item Tracking System.

XXXX-08 REFERENCES

081 DOE Memo on Observer Protocol, July 14, 1987

082 WM Policy Memorandum #43, July 18, 1988, "Staff Guidance for
Interfacing with the Department of Energy"

083 WM Policy Memorandum #45, September 8, 1988, Staff Guidance for the
Conduct of Site Visits and Audits'

084 NRC License Application Review Plan (NUREG 1323)

XXXX-09 EXHIBIT

091 Sample Observation Report
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U.S. NUCLEAR REGULATORY COMMISSION
DESIGN REVIEW OBSERVATION REPORT 93-01

FOR THE 90% DESIGN REVIEW OF DESIGN PACKAGE 2A
FOR THE EXPLORATORY STUDIES FACILITY

Is/ 9/22/93
William J. Boyle
Geology and Engineering Branch
Division of High-Level Waste Management

Reviewed and approved by: /s/ 9/27/93
Mysore N. Nataraja
Geology and Engineering Branch
Division of High-Level Waste Management

Reviewed and approved by: /s/
Kenneth R.
Repository

Assurance
Division ol

-
9/28/93

Hooks
Licensing and Quality
e Project Directorate
' High-Level Waste Management
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1.0 INTRODUCTION

During July 19-22, 1993, members of the staff of the U.S. Nuclear Regulatory
Commission Division of High-Level Waste Management observed a 90% design
review for the Exploratory Studies Facility (ESF) Title II Design, Subsurface
Facilities, Design Package 2A. The observation was conducted at the U.S.
Department of Energy (DOE) offices at 101 Convention Center Drive in Las
Vegas. In addition, after the observation a visit was made with an NRC On-
site Representative to the Field Operations Center and the ESF construction
site to obtain more information about the site for the observation of the
design package. Participation as an observer of the design review was part of
NRC's prelicensing activity, and concerns raised during the observation are
documented in this report. Observation of a design review by NRC staff does
not constitute an in-depth design review or imply NRC acceptance of the
design.

2.0 OBJECTIVES

The objectives of the DOE-design review are stated in Section 2, 'Purpose' of
the Project Milestone Review Plan, ESF Title II Design, Subsurface Design
Package 2A (PMRP): The general purpose of this review is to help M&O and DOE
managers and other interested parties assess whether the ESF design is
technically correct and if t is in compliance with the project objectives."
(TRW Environmental Safety Systems is the management and operating (&O)
contractor to DOE's Office of Civilian Radioactive Waste Management.)

The objectives of NRC staff observations of design reviews are to gain
confidence that the designs are technically acceptable, the DOE's design
review is effective, and by inference rather than direct observation, that DOE
and its contractors and subcontractors are implementing appropriate controls
in the design process.

3.0 SUMMARY AND CONCLUSIONS

For this design review, the NRC staff concentrated on the technical aspects of
the design and made limited observations of the design control process and the
conduct of the review. Based on these limited observations, it appears that
the process used for this review was effective. Controlled documents were
used in the review, and the PMRP, which is attached to this report, utilizes
procedures for review and disposition of comments.

Little can be said about the conduct of the review because after distribution
of the design package documents, reviewers and observers dispersed. The
meetings that were scheduled for each afternoon for the observers to meet with
DOE and M&O personnel were useful to the NRC staff because of the opportunity
for discussion of areas of interest. Other potentially useful interactions
were the meetings on comment resolution scheduled for August 4 through 6, but
they were not attended by the NRC staff.

The NRC staff based its evaluation of the technical adequacy on the criteria
of the Project Milestone Review Checklist which is Attachment 5 of the PMRP.
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When an item was identified by NRC staff that did not seem to meet the
criteria, discussions were held with appropriate DOE and MO personnel.
The meetings with DOE personnel, the M&O liaison, and other M&O personnel
clarified some technical issues raised during the observation. Based on the
sample of the design package reviewed during the time available, NRC staff did
not identify any major design flaws. However, partly because of the limited
time, some concerns were not completely addressed, and have been grouped into
the following five general concerns of the NRC staff that are described more
fully in Section 5.0 of this report:

* The Determination of Importance Evaluation (DIE) seems to rely upon
Judgment more than it relies upon data and analyses. For those cases for
which data can be acquired and analyses performed, NRC staff is generally
more comfortable with demonstrations and determinations based on data and
analyses rather than those based on judgment alone.

* There is a recognition in the design package that Yucca Mountain is a
jointed and faulted rock mass, and the response of the rock mass is
affected by the discontinuities such as Joints and faults. However, it
is not clear that the models used in the analyses in the design package
sufficiently represent the possible effects of the discontinuities.

* It is not clearly explained in the design package what is an appropriate
level of conservatism to be used in the design to account for
uncertainties, and therefore it is not clear that an appropriate level
has been used.

* The wording of some of the stipulations in the design package may be
sufficiently vague to prevent their implementation during construction.

* The presentation of some calculations may not meet all the requirements
of the procedure for performing engineering calculations and analyses.

The main conclusions from the observation of ESF Design Package 2A are that
NRC staff should: 1) follow the progress of this design review; 2) observe
future design reviews to monitor whether the concerns described in this report
are limited to this ESF design package, or whether they also exist for other
design packages; and 3) expand its observation to include evaluations of other
ongoing technical review activities of the ESF design and construction. It is
reasonable to expect that a design review observation can generate a list of
concerns, because the purpose of a design package review and observation is to
identify possible deficiencies. More important to the NRC staff than the
individual concerns identified during specific design reviews would be
recurrent deficiencies in future design reviews or the lack of corrective
action to address the individual concerns that might be indicative of flaws in
the design process. -

Another conclusion is that future design reviews could be enhanced by making
the documents to be reviewed available as early as possible before the review.
This would be particularly beneficial for those reviewers who do not work with
the design on a daily basis.
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It should also be noted that the five general concerns are not statements that
the design is flawed or incorrect. Instead, the concerns can be linked by a
common thread that there may have been insufficient information presented
and/or sampled in the design package.

4.0 PARTICIPANTS

William J. Boyle was the observer for the NRC and Phil S. Justus attended some
of meetings of the design review for the NRC. The list of other attendees,
with their affiliations and titles, from the first day of the review is
attached. The list of review team members is given in Section 5.0 of the PMRP.
The following individuals (only two of whom were part of the design review
team) were contacted by NRC staff during the observation of the review:

April Gil
Jaime Gonzalez
Ted Petrie
Peter Hastings
Rick olting
J. Peters
Scott Sinnock
E. Marshall Weaver
Jay Keating
Gerald Heaney

DOE
DOE
DOE
M&O
M&O
M&O
M&O (Review team leader)
M&O (Design reviewer and M&O liaison to the observers)
Reynolds Electrical and Engineering Company, Inc.
Science Applications International Corporation

5.0 OBSERVATION OF THE DESIGN REVIEW

5.1 Scope of the Design Review

The scope of the design review is given in Section 3
defined in part by the Basis for Design (BFD). "The
limited to comments on design output documents, i.e.
specifications, and design analyses produced as part
BFD. Review objectives are limited to assessing the
design documents with applicable sections of the BFD
appendices of the BFD."

of the PMRP and is
scope of this review is
design drawings, design
of Package 2A and the
compliance of the subject
and assessing the

Applicable procedures and checklists fdr the design review were supplied in
the PMRP.

5.2 Conduct of the Design Review

The design package is for the part of the ESF ramp that will be approximately
200 to 500 feet inside Exile Hill from the ramp portal. DOE supplied each of
the reviewers and observers a set of controlled design documents (drawings,
calculations, etc) that compose this design package, including DIEs, the Basis
for Design, and assorted specifications and calculations. A complete list of
the documents that were reviewed is given in Section 6.0 of this report.

As mentioned above in Section 3.0, the NRC staff based its technical
evaluation of the design package on the checklist criteria of Attachment 5 of
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the PMRP. For those parts of the design package for which the NRC staff had
comments, the observers did not submit written comments related to the design
package directly to the design review secretary, but concerns were
communicated to a liaison with the M&O. When possible, the liaison provided
information to immediately address concerns. For those cases when it was not
possible to address the concerns, the liaison submitted written comments to
the design review secretary reflecting the concerns of the observer. Although
the NRC staff feels that the liaison accurately reflected the concerns of the
observers with written comments, this report contains a more detailed
description of the concerns of the NRC staff.

It is possible to group the concerns about the design package into the
following five general topics which are described more fully below:

* Content of the DIE
* Modeling
* Conservatism of the design
* Implementation of the design
* Presentation of some calculations

Each of these topics, except that related to implementation of the design, was
discussed, either generally or specifically, with DOE personnel and M&O
personnel. The ESF construction site was visited following the observation,
and concerns about implementation of the design were communicated to REECo and
SAIC personnel, who said they would take the concerns into account when they
examined the design package.

Concern 1: CONTENT OF THE DIE

The DIE included as part of Design Review Package 2A is the first DIE
evaluated by one NRC observer. The initial reaction was that the DIE did not
appear to have many data or analyses, but seemed to rely upon judgment
instead. This impression was reinforced by inclusion in the DIE of a November
1992 letter from Tom Blejwas of Sandia National Laboratories (SNL) to Dick
Bullock of Raytheon Services of Nevada. The letter states, "However, it must
be emphasized that the recommendations that particular items or activities
should or should not be considered as important to waste isolation are based
primarily on judgment. Therefore, in ome cases, it may not be possible to
cite applicable references or data to support a particular recommendation;
only that based on past experience and current knowledge of the site, a
recommendation is tendered." It was explained by an NRC observer in meetings
with DOE personnel and M&O personnel that NRC staff are generally more
comfortable with data and analyses, rather than judgments, whenever data can
be obtained and analyses can be performed.

The staff concern is not about the DIE for safety, because in the absence of
analyses and data it has been conservatively assumed that the tunnel support
is important to safety. The concern relates to the limitations put on
activities and materials as a result of the determination of the importance to
waste isolation (ITWI). On page of 13 of the Waste Isolation Evaluation, it
is stated During the construction of the tunnel, rock is removed that
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contains water in the matrix. If the total volume introduced to the host rock
as a consequence of the drilling and blasting is less than the volume of water
removed by the excavation, then the effects on waste isolation due to the
extension of the starter tunnel are expected to be insignificant." It may
prove to be true that the construction water used for Design Package 2A may be
insignificant to waste isolation, but the reasoning in the DIE, presented
above, may be flawed. The reasoning does not seem to acknowledge that the
matrix water may be essentially immobile, while the construction water that is
introduced is probably not immobile. It is preferable to NRC staff if test
data (lab or field) and analyses are used to demonstrate that the construction
water that will be used is insignificant to waste isolation.

Another specific example, from the DIE, that is related to the lack of data or
analyses, and the use of judgment instead, occurs on page 13 of 27. In the
last paragraph it is stated that drill and blast excavation will not cause
sufficient damage to create preferential pathways. The statement does not
seem to be based on data or analyses, and appropriately qualified people might
take exception to the statement, because of the lack of supporting data and
analyses.

Concern 2: MODELING

The second general concern of the NRC staff that was discussed with DOE
personnel and M&O personnel relates to modeling a fractured rock mass such as
Yucca Mountain with computer codes that are based on the assumption that what
is being modeled is a continuum. For some phenomena, a continuum model cannot
permit the inclusion of some modes of response that are known to exist for a
fractured rock mass. For some of the phenomena, some of the non-represented
modes of response may be important, but these modes are not being analyzed
because they cannot be represented in a continuum code. Therefore, there may
be modes of response at Yucca Mountain that could be important, but which may
not be analyzed sufficiently.

One specific example, modeling fluid flow, is related to the concern about the
DIE given above. In the ITWI determination, the volume of water in the rock
is determined by calculating the volume of water in the matrix continuum.
Yet, on page 5 of 13 of the evaluation.it is stated, "The only plausible
mechanism for significant water movement in 10,000 years ... is through
fracture flow." Yet, the design package did not present analyses that
represent fluid flow as occurring in fractures.

A second specific example discussed with DOE personnel and M&O personnel is
the stability of the ramp roof. In Volume 2 of the Mining Calculations, it is
acknowledged that blocks of rock could be a source of instability by falling
from the roof, yet analyses are not presented to examine such discrete rock
block failures. Instead, the analyses presented for ramp stability utilize a
continuum code that cannot model a block fall. When this example was
discussed with an M&O engineer, the observation was welcomed and it was said
that it wuld be conveyed to others in the M&O about the possible need to
conduct additional analyses that do permit discontinuous behavior of rock
blocks.
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Another specific concern that was discussed with DOE and M&O personnel is that
no dynamic analyses concerning ramp stability are presented, but conservative
static analyses are used instead. It is not clear whether this is sufficient.
As with the concern about using continuum codes to represent the behavior of
discontinuous rock, it is possible that some conservative, static analyses may
not sufficiently represent some dynamic aspects, and static analyses alone may
not be sufficient. The observation was acknowledged, and M&O personnel said
that additional modeling needs would be investigated.

Concern 3: CONSERVATISM OF THE DESIGN

It was mentioned to DOE personnel and M&O personnel that a staff concern about
the conservatism of the design identified in an earlier design review
observation for a different design package can also be made for Design Package
2A. In some of the calculations for Design Package 2A, it appears that the
designers are relying upon prior experience with mines or tunnels, yet there
does not seem to be an acknowledgement that the ESF/repository is neither a
mine nor a highway tunnel, and that greater conservatism may be warranted.
Even if greater conservatism is not warranted, the design package does not
make clear what is an appropriate level of conservatism necessary to
compensate for the uncertainties in the design.

A specific example related to conservatism is the issue of dynamic versus
static analyses for the ramp, described in Concern 2 above. On page 13 of 153
of Volume 2 of the Mining Calculations, it is stated that dynamic analyses are
not generally done for the design of underground facilities. While this may
generally be true for mines and highway tunnels, dynamic analyses are not
unprecedented and have been performed for underground designs, in particular
for designs of structures that might be subjected to the effects of weapons.
Furthermore, there are precedents of performing dynamic geomechanical analyses
for those structures, the failures of which could be potential threats to
public health and safety, with dams being one example. The design package
does not seem to acknowledge that the design methods used for other
underground structures, although of interest, may not be sufficient for the
ESF/repository because the requirements of the potential repository at Yucca
Mountain are different from the requirements of a mine or tunnel.

Another example related to conservatism is the design of the support for the
ramp. As part of the design method for determining the support for the ramp
roof and walls, a parameter called the Excavation Support Ratio (ESR) must be
chosen. The smaller the value chosen for the ESR, the more support that has
to be supplied for the ramp. If all other parameters in the support
determination are kept the same, making the ESR smaller should make the ramp
safer because more support will be added. It is stated in the Rock Mass
Classification Analysis of Volume 1 of the Mining Calculations that an ESR of
1.3 is used. Yet it is also acknowledged in the calculation that major
highway tunnels typically use an ESR of 1.0. This can be taken to suggest
that a typical highway tunnel would have a more conservative roof support
system than the ESF excavation, everything else being equal. While this may
be appropriate, the design package does not explain the basis for the
appropriateness of this ESR.
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Concern 4: IMPLEMENTATION OF THE DESIGN

The fourth general concern of the NRC staff is related to the implementation
of the design in construction, and the stipulations in the DIE that will
require monitoring of materials and/or activities in construction. While it
is impossible to find fault with the implementation of Design Package 2A
because it is not being constructed yet, those parts of the first 200 feet of
the starter tunnel that have been constructed give an indication of whether it
will be possible to comply with some of the stipulations of the DIE.

One stipulation of the DIE is in a February 2, 1993 memo from Les Shepherd of
SNL to Russ Dyer of DOE that states ".. no pressure grouting be done within 50
feet of the two contacts that is, the contacts between the upper Tiva Canyon
Member and the vitric, non-welded Pah' Canyon member, and between the Pah
Canyon Member and the Topopah Spring Member] during ramp construction."
Furthermore it is recommended that no pressure grouting be done within 100
feet of a fault zone. When the ESF construction site, was visited by NRC
staff, a discussion with a REECo engineer led to the observation that without
a clear definition of "pressure grouting", it is unclear to the construction
crew what the stipulation means.

A second stipulation of the DIE is that less than 325,000 gallons of water be
used in construction of Design Package 2A, not counting the water used in the
shotcrete and grout, because it is believed that shotcrete and grout water is
bound in the cement. In a discussion with an SAIC engineer, it was determined
that although water use is being metered presently, there is only one water
meter and there may not be a method to separate the water used in construction
(not counting that used in shotcrete and grout) from the total amount used,
which presently does include that used for shotcrete and grout.

Concern 5: PRESENTATION OF SOME CALCULATIONS

The fifth general concern of the NRC staff is about the presentation of some
of the calculations. This was not discussed in detail with DOE personnel and
M&O personnel, but it was mentioned to them that the presentation of the
calculations is variable in the level of detail used.

A specific example is related to requirement 5.1.3-I in the M&O's QAP-3-9 for
Engineering Calculations and Analyses. This requires, "Complete presentation
of the calculation such that anyone appropriately qualified could review the
calculation without recourse to the originator." The design package document
titled "Structural Calculations" has calculations that may not meet
requirement 5.1.3-I because of insufficient text to explain the assumptions,
methods of analysis, and variables that are used.

Another specific observation is related to the dates of the calculations, some
of which were only days before the design review. It is possible that if some
calculations are being done at the last moment, and are rushed, an uneven, and
perhaps insufficient level of detail might result in the calculations.
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6.0 LISTING OF DOCUMENTS AVAILABLE FOR REVIEW

The following documents were examined as part of the observation of Design
Package 2A:

Determination of Importance Evaluation
Basis for Design
General Requirements Specification Sections
Sitework Specification Sections
Concrete Specification Sections
Conveying Systems Specification Sections
Mechanical Specification Sections
Electrical Specification Sections
Study (this concerned the justification for a flatter ramp slope)
Structural Calculations
Mechanical Calculations
Mining Calculations Volume 1
Mining Calculations Volume 2


