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1.0 INTRODUCTION

During May 16-20, 1994, in Las Vegas, Nevada, members of the staff of the U.S.
Nuclear Regulatory Commission Division of Waste Management observed a U.S.
Department of Energy (DOE), Office of Civilian Radioactive Waste Management
(OCRWM) 90 percent design review for the Exploratory Studies Facility (ESF)
Title II Design, Subsurface Facilities, Design Package 2C, "Topopah Spring
North Ramps.* The DOE design review for Design Package 2C involves structural
analysis, mining analysis, mechanical analysis, electrical design, basis for
design, designs, specifications, drawings, and determination of importance
evaluations (DIE) of the North Ramp excavation and support facility from
starter tunnel to the Topopah Spring Main Drift. It also includes the mining
analysis for five test alcoves, four electrical switchgear alcoves, and two
refuge chamber alcoves.

2.0 OBJECTIVES

The scope of the DOE design review was limited to design output documents
(drawings, specifications, analyses) produced as part of Design Package 2C.
The review objective was to ensure 1) compliance with project requirements, 2)
technical adequacy, 3) minimized interferences and discrepancies, and 4)
compliance with project requirements, and federal and state regulations. The
general purpose of this review was to help the OCRWM Management and Operating
Contractor (M&O), DOE managers, and other interested parties assess whether
the ESF design is technically correct and if it is in compliance with the
project objectives. The objectives of NRC staff observations of DOE design
reviews are to gain confidence that designs are technically acceptable, that
the DOE design review is effective, and that DOE and its contractors and
subcontractors are implementing appropriate controls in the design process.
Observation of the 90 percent design review by the NRC staff does not
constitute an in-depth design review or imply NRC acceptance of the design.

3.0 SUMMARY AND CONCLUSIONS

For this DOE design review, the NRC staff concentrated on the technical-
aspects of the design, ramp excavations and supports, DIE, implementation of
the design control process, and the conduct of the review. The DOE design
review process for Design Package 2C is the same as for Design Package 2B.
The review process consists of the following:

3.1 The design package is mailed to the reviewers and interested observers at
least ten days prior to the design review meeting.

3.2 The design review meeting is held at which the design is described by the
design organization.

3.3 The design organization prepares responses to mandatory comments and
forwards them to reviewers for resolution/disposition.

3.4 Reviewers accept or reject comment responses.

3.5 A comment resolution meeting is held to close any outstanding comments.
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For this review, the NRC staff provided verbal and documented comments on the
programmatic and technical aspects of the design, design control process, the
DIE, and the conduct of the design review. The NRC staff had also provided
comments related to Design Package 2B based on the sample of the preliminary
predecisional design package reviewed during the time available. The NRC
staff programmatic and technical comments are summarized in Section 5.2 below.

The DOE design review was enhanced by providing a preliminary copy of the
design package two weeks in advance to the reviewers and the observers. This
allowed sufficient time for the review and the development of meaningful
comments. The designers presented three days of detailed overviews to the
reviewers and observers. During most of the presentations, numerous questions
were asked. This sometimes led to lengthy discussions between the presenter
and the reviewer or observer. Consequently, little time was left for the
reviewers and observers to meet with DOE and M&O personnel for discussion and
possible resolution of comments in their respective areas of interest until
late in the afternoon of the last (third) day of the review.

The NRC staff based its evaluation of the technical adequacy on the
Review Criteria in Section 9 of the Management and Independent Technical
Review Plan (MITRP) which was included as part of the preliminary design
package received two weeks prior to the 90 percent design review. For
programmatic adequacy, the NRC staff based its evaluation on the requirements
of the DOE Quality Assurance Requirements and Description document (DOE/RW-
0333P, Revision 0, December 18, 1992). When an item or activity was
identified by the NRC staff that did not appear to meet programmatic or
technical criteria, it was (as established during the opening remarks on the
first day of the design review) presented to the designated M&O observer point
of contact. Some of the programmatic and technical issues raised during the
observation of the DOE design review were resolved during the particular
presentation. However, because of the limited time, some NRC staff comments
were not completely addressed. These comments are listed below in Section 5.2
of this report, classified as General Programmatic or Specific Technical
Comments. The General Comments were provided to the designated M&O observer
point of contact early on the second day of the DOE design review and the
finalized technical comments on the last day of the review. The
representatives of the Nuclear Waste Technical Review Board and the State of
Nevada indicated they had no problem with the NRC staff comments. Based on
the sample of the design package reviewed during the time available, the NRC
staff did not identify any major design flaws.

The new DOE design review process is a definite improvement over the previous
process. Reviewers and observers have two weeks to review the design document
and provide comments. Observers also have the opportunity to discuss the
review comments with reviewers and oversee the DOE design review process.
Many minor and editorial comments and other misunderstandings were resolved
relatively easily. However, there was insufficient time for the reviewers and
observers to discuss their comments with the actual designers.

The design package presentation process has improved. The DOE/M&O
presentations divide the design package into many design items. Each design
item has a detailed written report. The level of detail for design package
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presentation was adequate. However, there was no document that described how
the design items tie into a design system. For example, a brief integration
document to summarize which design items are included in a design system such
as the subsurface transportation system could have been provided. The
rationale, flow chart, and studies that lead to the final selection for the
design items should also have been discussed. Without an integration
document, the NRC staff observers could not Judge how the design integration
was performed.

4.0 PARTICIPANTS

William Belke, Shiann-Jang Chern, John Gilray (part time) and ikko Ahola
(Center for Nuclear Waste Regulatory Analyses) served as observers for the
NRC. The attendees, their affiliations, and their titles, from the first day
of the review are listed in Attachment I to this report.

5.0 OBSERVATION OF THE DOE DESIGN REVIEW

5.1 Scope of the DOE Design Review

The scope of the DOE design review is defined in Section 3 of the MITRP. The
scope of this review is limited to design output documents, that is, design
drawings, design specifications, and design analyses produced as part of
Design Package 2C. The review objective was to ensure 1) compliance with
project requirements, 2) technical adequacy, 3) minimized nterferences and
discrepancies, and 4) compliance with project requirements, and federal and
state regulations. The MITRP also contains applicable procedures and review
criteria for the DOE design review.

5.2 Conduct of the DOE Design Review

Design Package 2C includes the North Ramp excavation, support, and utilities
studies. The structural design analysis includes subsurface steel set
analysis, walkway design, piping supports, ventilation supports, cable tray
supports, utility supports, and miscellaneous concrete structures design
calculations. Mining analysis includes North Ramp and utilities alcove
analysis, blast design analysis, layout calculation, stability analysis,
ventilation flexibility analysis, rock mass classification analysis, ground
supports, scoping analysis, geology design analysis, emission and dispersion
of dust analysis, and rail haulage system analysis. Mechanical analysis
includes subsurface fire protection design, fire hazard analysis, muck
handling systems flexibility analysis. Basis for design includes ESF design
requirements and traceability of the design. DIE includes waste isolation
evaluation; comparing drill-and-blast with mechanical excavation techniques;
tracers, fluids, and materials for use in ESF; construction water for ESF
construction; test interference evaluation for tunnel boring machine
operation; support for North Ramp construction; and support for surface and
subsurface conveyor belt system.

A list of the documents included in the Design Package 2C is given in section
6.0 of this report.
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Most of the comments raised by the reviewers did not address test interference
evaluation and/or waste isolation evaluation and, therefore, were not of major
interest to the NRC staff. Eighteen comments were submitted by the NRC staff
observers. The comments are listed in the Attachment 3. Based on a limited
review and participation in DOE's review of Design Package 2C, NRC staff
comments and observations related to the design review are summarized below.

5.2.1 NRC Staff Comments and Observations

* Improvement of integration among M&O disciplines - Design team integration
has improved over that observed during the Design Package 2B 90 percent
design review meeting. Fewer questions and comments were raised during
this 90 percent design review meeting than were raised in the 90 percent
review for Design Package 2B. Most comments on Design Package 2C were
resolved during the 50 percent and pre-90 percent design reviews.

* Improper use of response spectrum in seismic design - In Design Package 2C,
an improper scaling of seismic design response spectrum was used. This
resulted in a significant underestimation of seismic load used in the
design of some permanent and temporary structures. It should be noted that
seismic loading may not be a controlling factor in Design Package 2C for
structural design and, therefore, this error does not seem to have a major
effect on the overall adequacy of the design. Three meetings were held
between the NRC staff and the &O structural design team-to resolve this
issue. Based on the M&O's recalculations, the seismic loading will only
have an impact on the ventilation duct support. The ventilation duct
support system design needs a minor change.

* Apparent lack of attention to detail - A peak ground acceleration of 0.37g
was used in the seismic design. This value is less than the guideline
requirement of 0.40g for steel sets structural design (permanent subsurface
structure). Although the design value of 0.37g may not result in any
design changes, it seems appropriate to follow the recommendations in the
guideline document.

* Lack of appropriate degree of conservatism - The intact rock material
properties were used for the stability analysis rather than the mass rock
material properties. Perfect bonding between rock bolts and surrounding
rock was assumed for the rock support analysis. The M&O stated that a
qualified individual will be in charge of the roof support during ESF
construction and will determine what type of support will be used. The
mining analysis only provides the guideline for the field support
applications. Therefore, installation of rock supports will depend on the
Judgement of the individual in charge. Still, the NRC staff believes that
M&O should have selected a conservative value for the mining analysis.

* Other NRC staff observations - The presentation of DIE has improved. Five
analyses were presented in the DIE report. In future design review, M&O
should include the assumptions and provide the rationale for analysis
parameters in the reports. This will eliminate many unnecessary comments.
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5.2.2 Summary Comments Provided by Other Reviewers

* Lack of integration of design packages - The reviewers recommended that the
ventilation system should be designed as a total system instead of being
divided into three Design Packages. Because the complete ventilation
system for the Topopah Spring Level; which includes the North Ramp (Design
Package 2), the main drift (Design Package 8), and the South Ramp (Design
Package 4); will be five miles long, there will be a substantial head loss
in the ventilation system. The total head loss of the ventilation system
should be considered in Design Package 2.

6.0 DOCUMENTS AVAILABLE FOR REVIEW

The design documents and references that were available for examination as
part of the observation of Design Package 2C are listed in Attachment 3.
Handouts provided at the design review are listed in Attachment 4.
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SUBSURFACE CNVR W-T3 LTG/POWERAND PLAN
SURFACE CONVEYOR W.S01 LTG/POWER/GND PLAN
CONVEYOR LTGPOWERRaD STANDARD DETAILS SHEET I
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MUCK CONVEYORS CONDUIT & CABLE SCHEDULE
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SUBSURFACE ELECTRICAL EQUIPMENT LAYOUT DIAGRAM
NORTH PORTAL 0000 POWER UGHiNO GROUNDING PLAN AND DETAIL
TS NORTH RAM 0000-0300 POWER UGHTN GROUNDING PLAN AND DETAIL
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TS NORTH RAMP 1500-1100 POWER UGHTING GROUNDING PLAN AND DETAIL
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TS NORTH RAP CABLE TRAY SUPPORTS ELEV, DETAILS. SECT
TS NORTH RAMP VENTILATON BRACKETS ELEVAONS, DETAILS
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STEEL SETS AND ACCESSORIES SUBSURFACE
*SUBSURFACE RAILROAD TURNOUT
'CONCRETE FORMWORK. SUBSURFACE
*CONCRETE REINFORCEMENT- SUBSURFACE
QA-CONTROL CONCRETE RENFORCEMENT
'CAST-IN-PLACE CONCRETE SUBSURFACE
CAST-IN-PLACE QA-CONTROL CONCRETE
*PRECAST CONCRETE
*EQUIPMENT AND STRUCTURAL SUPPORT BASE PLATE GROUT -SUBSURFACE
STRUCTURAL STEEL AND MSCELLANEOUS METAL
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SUBSURFACE FIRE PROnlfON P&WD
SUBSURFACE WATER DISTRIBUTION P&ID
SUBSURFACE WASTEWATER HANDUNG SYSTEM P&ID
NORTH PORTAL 0000 SD CONTROL & INSTRUMENTATiON PLAN

TS NORTH RAM 0000 n - 0300 m CONTROL & NSTRUMENTA1ON PLAN

TS NORTH RAW 0300 - 0600 m CONTROL A PrU ON PLAN

13 NORTH RAMP 0600 - 0900 mCON1ROL & SN AniON PLAN

13 NORTH RAM 0900 - 1200 w CONTROL & INSRUENON PLAN

TS NORTH RAM 1200 - 1500 CONTROL & INSTRUMETATION PLAN

TS NORTH RAMP 1500- 1300 m CONTROL & INSR AION PLAN

I1 NORTH RAM 1300- 2100 mCONTROL & INSTRUtMUNTATION PLAN

TS NORTH RAM 2100- 2400 m CONTROL & PISIMlATON PLAN
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SUBSURFACE INSRIJIJENTATION STANDARD DETAILS SHT I
SUBSURFACE INSTRUMENTATiON STANDARD DETAILS SHT 2
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GENERAL DESK3N SPECIFCATIONS FOR INSTRUMENTS
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CONTROLS

FOR INSTRUMENTATiON AND
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BASIC ELECTR1CAL MATERIALS & METHODS
CONDUIT
CABLE TRAYS
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MEDIUM VOLTAGE POWER CABLE
600 V POWER AND CONTROL CABLE
600 V INSTRUMENT CABLE
PULL AND JUNCTION BOXES
OtTlET BOXES
WIRING DEVICES
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ELECTRICAL IDENTIFICATION
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RAIL PlACEMENT INVERT SEGMENTS - A, PlAN, SECflONS & DETAILS
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SUBSURFACE RAILROAD TURNOUT
CONCRETE FORMWORK SUBSURFACE
CONCRETE REINFORCEMENT - SUBSURFACE
CAST-N-PLACE CONCRETE SUBSURFACE
PRECAST CONCRETE
EQUIPMENT AND STRUCTURAL SUPPORT BASE PATE ROU - SUBSURFACE

Any other material deemed necessary by a reviewer may be obtained by contacting the review secretary
at any time during the review process.
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LIST OF HANDOUTS PRESENTED AT DAILY DESIGN REVIEW MEETINGS

* 90% Design
overview)

* Management

* 90% Design

* 90% Design

* 90% Design

* 90% Design

* 90% Design

* 90% Design
Discussion

Review - Package 2C Topopah Spring North Ramp (Agenda and

and Independent

Review Briefing

Review Briefing

Review Briefing

Review Briefing

Review Briefing

Review Briefing

Technical Review Plan

- Subsurface Design

- Subsurface Design Sketches

- Ground Control

- Electrical /Instrumentation

- Mechanical

- Determination of Importance Evaluation

Attachment 4


