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1.0 INTRODUCTION

During January 5-7, 1994, in Las Vegas, Nevada, members of the staff of the
U.S. Nuclear Regulatory Commission, Division of High-Level Waste Management
observed a U.S. Department of Energy (DOE), Office of Civilian Radioactive
Waste Management 90 percent design review of the Exploratory Studies Facility
(ESF) Title II Design, Subsurface Facilities, Package 2B, "North Ramp Studies,
Analyses and Specifications.® Package 2B included North Ramp procurement
studies for muck storage, excavation methods, ESF ventilation, surface
conveyor system, drawings and specifications for precast concrete invert
segments, rail haulage systems specifications, tunnel boring machine (TBM)
platform specifications, and communication specifications.

2.0 OBJECTIVES

The scope and objectives of the DOE design review are stated in Attachment 2,
"80% Design Review Package 2B Presentation Material." The general purpose of
this review is to help the Civilian Radioactive Waste Management System
Management and Operating Contractor (M&0) and 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 design reviews are to gain confidence that designs are
technically acceptable, DOE’s 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
goe§ not constitute an in-depth design review or imply NRC acceptance of the
esign.

3.0 SUMMARY AND CONCLUSIONS

For this review, the NRC staff provided verbal and documented comments on the
programmatic and technical aspects of the design, design control process,
Determination of Importance Evaluation (DIE), and conduct of the design
review. The NRC staff also provided comments related to Package 2B based on
the sample of the preliminary predecisional design package reviewed during the
time available and the technical expertise of the NRC staff members. KNRC
staff programmatic and technical comments are summarized in Section 5.2 below.

The design review was enhanced by receiving a preliminary predecisional copy
of the design package two weeks in advance which allowed time for review and
to prepare meaningful comments. The designers presented detailed overviews to
the reviewers and observers during a three day meeting. During most of the
presentations numerous questions were asked, which at times led to lengthy
discussions. Consequently, little time remained to meet with DOE and M&0
personnel for discussion and possible resolution of comments in their
resgective areas of interest until late in the afternoon the last 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
predecisional design package. For programmatic adequacy, the NRC staff based
its evaluation on the requirements of the DOE Quality Assurance Requirements
and Description document (DOE/RW-033P, Revision O, December 18, 1992). When
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an item or activity was identified by the NRC staff that did not appear to
meet programmatic or technical criteria, it was presented (as established
during the opening remarks on the first day of the design review) to the
designated M&0 point of contact for the observers.

Some of the programmatic and technical issues raised were resolved during the
particular presentation. However, because of the limited time, it was not
possible to address some NRC staff comments. 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
point of contact early on the second day of the design review and the
finalized technical comments on the last day of the review. Representatives
of the Nuclear Waste Technical Review Board and the State of Nevada indicated
they did not have any problems with the NRC staff comments. Based on the
sample of the design package reviewed during the time available, NRC staff did
not identify any major design flaws.

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

The design package presentation process was also improved. The DOE/M&0
presentations broke the design package into many design items. Each design
item had a detailed written report. The level of detail for design package
presentation was adequate; however, there was no discussion to address how the
design items tie into a design system. For example, DOE should provide a
brief integration summary to address which design items are included in a
design system. The rationale, flow chart, and studies that lead to the final
selection for the design items should also be discussed. Without an
integration overview, 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 Mikko Ahola
(Center for Nuclear Waste Regulatory Analyses) served as observers for the
NRC. The attendees, affiliations, and titles, from the first day of the
review are listed in Attachment 1 to this report.

5.0 OBSERVATION OF THE DESIGN REVIEW
5.1 Scope of the Design Review

The scope of the design review is defined in Section 3 of MITRP. The scope of
this review is limited to design output documents, i.e., design drawings,
design specifications, and design analyses produced as part of Package 2B.
Review objectives were to ensure technical adequacy, and compliance with
project requirements, federal, and state regulations. Applicable procedures
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and review criteria for the design review were supplied in the MITRP.
5.2 Conduct of Design Review

Package 2B includes the North Ramp studies, analyses, and specifications;
including a muck storage study, excavation methods study, and ESF ventilation
study. The specifications included ESF ventilation system procurement
specifications, subsurface conveyor system concrete drawings and
specifications, rail haulage system procurement specifications, TBM mapping
platform procurement specifications, and communication system specifications.
DOE supplied each reviewer/observer with a set of preliminary predecisional
Package 2B draft material including the MITRP, Reviewer’s Handbook, Basis for
Design, calculations, analysis, DIE, drawings, and specifications. A complete
1ist of the documents included in the Package 2B design review is given in
Section 6.0 of this report.

Most of the comments raised by the reviewers are related to the design of
temporary items, which may not be the main interest of the NRC staff. Many
DIE reports were unavailable. DIE reports address the design impact on the
waste isolation, radiological safety, and obtaining useful site
characterization data, and therefore, are a main interest of the NRC staff.

The reviewers questioned the use of non-standard engineering practices. For
example, a triple braking system was used in the design of rail cars, which is
not an Occupational Safety and Health Administration (OSHA) standard
engineering design. The air quality measurement system designed for the
excavation was too complicated, and again, was not in accordance with standard
engineering practice. Reviewers stated that the M&0 may not understand the
complexity that is being introduced into the design. The above problems may
have an impact on the cost and schedule for the ESF site characterization. It
is not clear whether the NRC staff should have a particular interest in this
issue. However, some of these issues may eventually have an impact on issues
of interest to the NRC staff.

The reviewers also questioned the lack of evaluation of other design options.
For example, the ventilation system was designed to use a 66 inch diameter
duct pipe. The alternative study to use two smaller pipes to provide a
flexible design was not considered. Another example was that the alternative
study of the use of water versus chemicals to be used in the subsurface fire
protection system was not conducted.

General Programmatic Comments

e« At the opening meeting and subsequent meetings during the design review,
there was minimal attendance by DOE representatives other than QA
personnel. Since DOE has ultimate responsibility for the nuclear waste
repository and in view of the concerns expressed in the August 20, 1993,
letter from B. J. Youngblood to D. Shelor, DOE should consider taking a
more active interest and role in the design reviews.



There appeared to be an overall lack of integration and interaction
between the M&0 and the contractors that will be involved in the
construction and other activities associated with the Design Package 2B.
Several of the contractors indicated that they requested early
involvement in the design process instead of 1imiting their involvement
to the 90 percent review stage. Another example appears to be where the
TBM excavation, mapping platform, and ventilation system were designed by
three separate teams, with the level and degree of integration among the
three teams being questioned by the design reviewers. The NRC staff
believes that in the future, the M&0 should involve potential contractors
early enough in the design process to better utilize their expertise and
experience in developing a high quality product.

Based on the content and substance of the questions from the reviewers
and the responses from the presenters/designers, the NRC staff had

the impression that the design team did not totally possess the necessary
background and experience for certain aspects of the design for the
development of Package 2B. It would have been beneficial to have

a brief summary of each designer’s background and experience readily
available to verify the design team’s expertise for this

aspect of the design.

The NRC staff found it particularly confusing that at the 90 percent
design review stage, over 50 percent of the items and activities for
Package 2B are still under evaluation for determining whether they

are important to radiological safety (IRS) or important to waste
isolation (ITWI). When a design is almost completed, it would appear
prudent that designers should have supportive evidence based on
definitive technical evaluations to determine whether the item or
activity is IRS or ITWI. It was explained that Package 2B involves
procurement studies and that the items procured are temporary,

can be purchased as commercial items, and if any quality application is
necessary, the item will be repaired or upgraded. It was further
explained that the final determination will be accomplished in Design
Package 2C scheduled for 90 percent design review in March 1994. The NRC
staff finds this condition to be problematic.

During the presentations, several documents were discussed such as the
ESF Technical Baseline (YMP/CM-0016), ESF Technical Data Base, Reference
Information Base, and DIE. These documents were not previously discussed
or explained at Technical Exchanges/Meetings as to how they fit into the
overall document hierarchy. The document hierarchy issue was raised
during the October 4-5, 1993, DOE/NRC Technical Exchange in Las Vegas,
Nevada, and again at the December 8, 1993 DOE/NRC Technical Meeting in
Washington, D.C. The NRC staff believes that a clearer explanation of
the document hierarchy is necessary in order for the NRC staff to better
understand the design process.



Specific Technical Comments

Lack of DIE analysis report: In Design Package 2B, the ESF excavation
study report concluded that the controlled drilling and blasting method
will be used to excavate the test alcoves. However, the DIE report has
not been completed. The mining calculation report, Volume 2 has a DIE
section, but it only states that a DIE will be performed to evaluate the
impact on waste isolation and radiological safety aspects of ESF
excavation. How the excavation method impacts the test interference was
not clearly addressed. DOE/M&0 stated that excavation effects on tests
will be analyzed and will be included in the "important to waste
isolation® portion of the DIE report. The DIE is prepared by the
performance assessment scientists. The test interference will be
evaluated by the site investigation scientists. It was unclear what
interaction took place between DOE and M&0 to coordinate site
investigation and performance assessment personnel to produce the DIE
report. One DIE report related to a temporary item was mailed late

to the NRC, but there was no time for a review. M&0 stated that DIE
report of ESF excavation study will be included in the Design Package 2C.

Lack of integration among the design packages: For example, rubber

tire transportation was considered in Design Package 1A and rail car

transportation was considered in the Design Package 2B. It was unclear

zggfthe two packages were integrated by the M&0/DOE to reconcile the
erences.

Lack of documented verification for excavation studies: The controlled
drilling and blasting method will be used in secondary excavations

such as test alcoves. The ESF Design Requirements document requires that
blast-induced changes to average in-situ permeability of the rock beyond
one half tunnel diameter shall be no greater than one order of magnitude.
However, the M&0 does not report a method to verify that the controlled
drilling and blasting excavation method meets this requirement.

Other design considerations: 1) BFD states that 0.3g ground acceleration
should be used in the seismic design of temporary items and 0.4g ground
acceleration should be used for permanent items. However, Design Package
2B uses 0.4g for the temporary items. Although, this design might be
conservative, the rationale for the deviation from the BFD should be
provided. 2) The north ramp penetrates through different geologic
formations. A single rock bearing capacity was used for the invert
segment section design calculation. An explanation should be provided if
the chosen value is representative of the different rock conditions.

6.0 LISTING OF DOCUMENTS AVAILABLE FOR REVIEW

The fbllowing documents were available for examination as part of the
observation of Design Package 2B:



General

Determination of Importance Evaluation
Basis For Design

Other Documents (Summary of Work; Submittals; Contractor QA; Material
and Equipment)

Mining

Drawings

Specifications (Subsurface Railroad Trackwork; Subsurface Railroad
Turnouts, Rail Cars; Trolley/Battery Locomotives; Subsurface Diesel
Locomotives)

Calculations (Excavation Methods Study; Muck Storage Study; General
Arrangement - Invert Segment; General Arrangement of Trolley Line
System; Locomotive and Rail Car Analysis)

Structural

Drawings (Bend Tower & Bend #1 Foundation plans; Transfer Tower
Foundation Plan; Rail Placement Invert Segments A, Sections, Plan, and
Details; Rail Placement Invert Segment B, Sections, Plan, and Details)

Specifications (Foundations, Excavation and Backfill - Subsurface;
Drilled Concrete Piers; Concrete Framework - subsurface; Concrete
Reinforcing - Surface; Cast in Place Concrete - Subsurface; Precast
Concrete; Equipment and Structural Support Base Plate - Grout -
Subsurface; Additional Training Floor with Geologic Mapping Gantry)

Specifications (ESF Subsurface Vane Axial Ventilation Phase; ESF
Ventilation Duct and Fittings)

Calculations (Subsurface Ventilation Analysis - Construction Phase;
Subsurface Fire Protection Design Analysis; Subsurface Fire Hazards
Ana}ys:s; Subsurface Wastewater Analysis; Compressed Air Distribution
Analysis)

Electrical

Drawings (Subsurface Electrical Notes & Legend P&ID; Surface Muck
Conveyors P&ID Sheet 1; Surface Muck Conveyor P&ID Sheet 2;
Construction Process and Firewater Chemical Tracer Injection P&ID;
Subsurface Life Safety & Monitoring Equipment P&ID Sheet 1; Subsurface
Life Safety & Monitoring Equipment P&ID Sheet 2; Subsurface Muck
Conveyors P&ID Sheet 1; Subsurface Muck Conveyors P&ID Sheet 2;
Subsurface Ventilation System PXID Sheet 1; Subsurface Ventilation
System P&ID Sheet 2; Subsurface Fire Protection P&ID Sheet 1;
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Subsurface Fire Protection P&ID Sheet 2; Compressed Air Chemical
Tracer Injection System P&ID; Subsurface Security/Communication Flow
Diagram; Subsurface Electrical Notes & Legend Lighting & Power;
Integrated Control System Logic Diagram Sheet; Control & Monitoring
System Block Diagram)

Drawings Submitted only as Reference Material (Subsurface Electrical

Notes & Legend Single Line Diagram; Subsurface Main& North Portal

Switchgear Single Line Diagram; Subsurface TS Tunnel Substations

Single Line Diagram Sheet 1; Subsurface TS Tunnel Substation Single

Line Diagram Sheet 2; Subsurface TS Tunnel Substation Single Line

ggagrag)Sheet 3; Subsurface TS Tunnel Substation Single Line Diagram
eet

Specifications (Subsurface Monitoring and Warning System; Subsurface
Electrical Trolley System; Integrated Control System)

Specifications Submitted only as Reference Material (Package
Mechanical Equipment; Low Voltage Motor Starters)

Calculations (Electrical Subsurface Short Circuit Analysis; Electrical

Subsurface Voltage Drop Analysis; Electrical Subsurface Grounding

ana}ys;s; Electrical Subsurface Load Analysis; Metal Clad Cable Code
eview



Attachment 1
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2B 80% DESIGN REVIEW MEETING AGENDA

Wednesday, January 5, 1994
Holiday Inn, Emerald Room

TIME TOPIC PRESENTER
8:30a WELCOME R.G. VAWTER
8:35 INTRODUCTION W.D. SCHUTT
8:40 OPENING REMARKS J.M. REPLOGLE
9:00 REVIEW AGENDA AND SCOPE W.D. SCHUTT
9:15 REVIEW PROCESS R.J. FOURNIER
9:30 BREAK
9:40 ESF BASELINE AND REQUIREMENTS FLOWDOWN M.S. RINDSKOPF
10:15 BASIS FOR DESIGN DOCUMENT J.W. PETERS
10:30 DETERMINATION OF IMPORTANCE EVALUATIONS P. S. HASTINGS
10:45 ENVIRONMENTAL ISSUES ‘E. W. MCCANN
11:00 TEST FUNCTIONS . R.D. OLIVER
11:15 ESF LAYOUT - CURRENT AND PROPOSED D.G. MCKENZIE
11:30 LUNCH
1:00p SUBSURFACE TECHNICAL PRESENTATIONS P.W. MCKIE
1:18 OVERVIEW - DESIGN PACKAGE 2B J.L. NAAF
1:30 SUBSURFACE PRESENTATION R.S. SAUNDERS
4:30 SUBMIT COMMENTS FOR SUBSURFACE
5:00 ADJOURN '
Thursday, January 6, 1994
Room 450, Bank of America Building
8:00a MECHANICAL PRESENTATION D.F. VANICA
11:00 SUBMIT COMMENTS FOR MECHANICAL
11:30 LUNCH
1:00p ELECTRICAL/ANSTRUMENTS & CONTROLS (1&C) W. REED
4:00 SUBMIT COMMENTS FOR ELECTRICAL/AI&C)
4:30 ADJOURN
Friday, January 7, 1984
Room 450, Bank of America Building
9:00a STRUCTURAL PRESENTATION K.J. HEROLD
10:00 SUBMIT COMMENTS FOR STRUCTURAL
10:30 DIE DISCUSSION AND COMMENTS P.S. HASTINGS
11:30 LUNCH
1:00p BFD/GENERAL TOPICS DISCUSSION J.W. PETERS
3:00 SUBMIT ALL REMAINING COMMENTS

5:00

ADJOURN



SCOPE OF ESF
PROPOSED DESIGN/CONSTRUCTION/TEST PHASES

* 1A. Site preparation and partial portal of North Ramp
1B. Surface facilities at North Portal
2. North Ramp from portal to Topopah Springs (TS) level
3A. Site preparation and partial portal of South Ramp
3B. Surface facllities at South Portal
4. South Ramp from portal to TS level
5. North Ramp from Calico Hills (CH) turnout to CH level
6. South Ramp from CH turnout to CH level |
7. Exploration drifts at CH level
8. Exploration drifts at TS level
9. Main test area at the TS level

10. Shaft at north end: Surface to Té level

* Not necessarily the order of construction

EAEAROANA SANS THU AN ¢
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ESF PACKAGE 2

(CONTINUED)

Design Package 2B

Muck Storage study

Excavation Methods study

ESF Ventilation study

ESF Ventilation System procurement specifications

Surface conveyor system concrete drawings and specifications
Rall Haulage System procurement specifications

TBM Mapping Platform procurement specifications
Communications System specifications

EernnbDont (98 DAtAMS 12 02



ESF PACKAGE 2

e Design has been split into three subsets
(2A, 2B, and 2C)

 Design Package 2A
- North access surface and subsurface conveyor
procurement specifications and general arrangement drawlngs

Electrical switchgear, transformers, and power center
procurement specifications for support of TBM operations

One-line drawings for support oj TBM operations

Drawings and specifications for the TBM launch chamber

Transportation System study

€ESFDRP2B4.126.PM4/12-16-93
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ESF PACKAGE 2

(CONTINUED)

Design Package 2C

- North ramp excavation and ground support design

from TBM launch chamber at the Bow Ridge Fault to the TS level
Utility System Drawings

Electrical System procurement and installation drawing

and specifications

. Instrumentation drawings and specifications

- Utility System procurement specifications

Ventilation System drawings and specifications

Rail Haulage System installation drawings and specifications
Balance of miscellaneous subsurface concrete and
structural steel drawings.and specifications required

for conveyor, ventilation and utility systems

ESFDRP2B6.126.PM4/12-16-93
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PRELIMINARY DESIGN
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SCHEDULE FOR PACKAGE 2C
~ 90% REVIEW

o lssue documents to réviewers - March 1, 1994

* Hold Technical Review Meeting - March 15, 1994

FRENRP2R1.126 PM4/12-16.93 -



- SCOPE OF THIS REVIEW

ESF Design Package 2B - 90% Review

- Muck Storage study

- Excavation Methods study

- ESF Ventilation study

- ESF Ventilation System procurement specifications

- Surface conveyor system concrete drawings and
specifications

- Ralil Haulage System procurement specifications

- TBM Mapping Platform procurement specifications

- Communications System specifications

ESFDRP2812.126 PM4/12-16-93



SUITABLE PRODUCT

Implementation of deéign criteria yields product that:
e Meets mission needs
o Complies with federal and state regulations

e Complies with DOE orders

FRENAPORIS 176 PMA/12-16-93



TYPES OF REVIEWS

Each package undergoes the following reviews:

* 50% Review (conducted by A/E)
- Management and technical review

 90% Review (conducted by A/E)
- Management and technical review)

e Verification (conducted by AIE)
- Technical review

« DOE Acceptance Review (conducted by YMPO)

- Management review

e CCB Review (conducted by YMPO CCB)
- Management review

ESFDRP2B14.126.PM4/12-16-83



ESF DESIGN PROCESS

MONTHLY DESIGN PROGRESS MEETINGS CONDUCTED BY DOE
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BACKGROUND

Where we have been,
Where we are,
And where we intend to go

ESFDRP2B16.126.PM4/12-16-93



ESF BASIS

e Design basis is approved ESF Design presented in
the ESF Technical Baseline, YMP/CM-0016, Rev. 2

ESFDRP2B19.128.PM4/12-16-93



INCREMENTED DEVELOPMENT OF
ESF/REPOSITORY CONFIGURATION

STEPY . o STEP 2
SURFACED- REVISE
BASED AND REPOSITORY

UNDERGROUND . co
TESTING
CURRENT
JCONFIGURA
INFORMATION
EXAMPLES ._j
INCLUDE: e e o cmen
§cPB
AEPOSITORY
ESFDR
SBIFRD CONFIGURATION
ESF m ] F.> mn"‘u
inowueuunouj

s STEP? STEPS®
-
STEP 8N HEHPEOVS'%E.PRY - REPOSITORY
ESF CD BASELINE ACD
INCREMENT
8D A
ACCEPTFOR
CONSTRUCTION > FINAL
ESF TITLEN
A * STEPTN _ DESCRIPTION |
" DOE DOE
APPROVAL APPROVAL

L

L) y4

Discrepancies with respect to
baseline identifled here
Discrepancies with respect to
basesline removed

Advanced Conceptual Design
Baseline Documentation
Change Control Board
Configuration Description
Exploratory Studles Facility
Requirements Document
Surfaced-based Testing Facllity
Requirements Documents
Slte Characterization Plan
Baseline

ESF/MGDS REQUIREMENTS AND
PRIOR DESIGN INPUTS (ESF & REPOSITORY)

| ESFDRP2B18.126.PM4/12-16-93




OBSERVERS INFORMATION

Become familiar with the plan for implementation
of the ESF mission

Become familiar with design status
Become familiar with DOE design phases

Note the potential for future participation and
make your needs known

Request clarification during presentation




ROLE OF REVIEWERS

Perform technical and management reviews in
accordance with criteria provided

Provide assurance to the project participants
that their requirements have been met

Provide assurance that the design is technically
correct and satisfactory

Part of formal process; receive specialized
training; adhere to quality assurance procedures

Assure comments satisfactorily resolved

ESFDRP2020.126.PM4/12-16-93



INFORMATION FOR OVERSIGHT
ORGANIZATION OBSERVERS

Representatives from NRC, NWTRB, State of Nevada,
Nevada counties, others

Point of contact for questiohs regarding the review,
reviewers and designers is Mr. Norman Simms,
CRWMS M&O

Positive and negative concerns may be addressed ;
January 6 and 7, at 4 p.m., with Dennis Williams and
Jim Replogle, DOE/YMP, in the ESF Briefing Room

Comment resolution meeting will be held on
January 24, 1994

ESFDRP2B23.126.PM4/12-16-93



INFORMATION FOR FEDERAL CONSULTING
ORGANIZATION OBSERVERS

* Representatives from DOE/NTSO, DOE/HQ and
DOE/YMP |

¢ Point of contact for comments and clarifications
is Mr. Jaime Gonzalez, DOE/YMP

e Comment resolution meeting will be held on
January 24, 1994

ESFORP2B22.126.PM4/12-16-93
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Management System AL LRD
Management & Operating : TRW Environmental Safety
Contractor

Systems Inc.

REVIEW AGENDA
AND SCOPE

PRESENTED BY

DON SCHUTT

&W Fuel Compan INTERA Inc. Logicon RDA
guke Englneerilt)tg g Services, Inc. JK Research Assoclates, Inc. Morrison Knudsen Corporation



POINTS TO CONSIDER

This review material is only part of Package 2.
Comments should be limited to the scope of this
review material and direct mterfaces with other
parts of the design

Comments should be objective, clear, concise and to
the point as they will become part of the public record

Utilize your designated point of contact to discuss
questions/concerns |

DOE management committed to addressing your
concerns

Welcome!

ESFDAP2B24.126.PM4/12-16-83



SCOPE OF REVIEW

e Design Output Documents
- Design drawings
~ Design specifications
-~ Design analyses/calculations/studies

- Basis for Design (BFD)

~ Determination of Importance Evaluation (DIE)

» Waste Isolation
» Radiological Safety

Civilian Radioactive Waste
Management System

Management & Operating
Contractor P

LV.MG.RJF.1754.001

Y 1)



PURPOSE OF REVIEW

* Provide assurance that the design:
~ Is technically correct
-~ Complies with upper-tier requirements

o Updated approach since last review
- Packages sent out 12/13/93
- Reviewers familiarize themselves with details
- Submit comments throughout the meeting

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.MG.RSF.1/34.001

17484



Name

Organization Area of Expertise
Ashlock, K.J. M&O Requirements
Barreres, D.M. Mao Fire Protection
Baumeister, R.B. DOE Safety
Blaylock, J. DOE Quality Assurance
Brandstetter, A. M&O Performance Assessment
Bui, T.T. M&O Mechanical Design
Bullock, R.L. RSN Geotechnical
Underground Transportation
. Underground Mining
Dresel, R.R. M&O Construction
, Management
Edwards, D.L. USGS Geology
Gomez, M.J. M&O Structural Analysis
Gonzalez, J.A. DOE General Compliance
"Hansmire, W.H. Kiewit/PB Construction
Jacobs, W.R. SAIC ' Environmental
Koss, D.L. REECo Construction
Kovach, R.G. LANL Test Engineering
Law, W. M&O Systems Engineering
Robertson, J.L. M&O Specialty Engineering
Rogers, D.J. M&O Repository
Senderling, M. DOE Systems Engineering
Shane, Y.D. M&O0 Electrical Design
instruments and Controls
Power Distribution
Simms, N.T. M&O Regulatory
Smith, R.E. M&O Test Interference
Verna, B.J. DOE DIE General Compliance
White, R.J. DOE Ventilation
White, J.M. DOE Repository Interface



REVIEW TEAM

* Independent technical reviewers

- Review design in area of technical expertise in accordance
with specific design review criteria

- Submit comments to Rick Fournier
 Management reviewers

- Review design in technical and/or management areas in

accordance with management, general technical, or specific
design criteria

_ - Submit comments to Rick Fournier
e Observers

- Observe review process, request clarification, coordinate
requests with point-of-contact, coordinate comments with
sponsoring reviewers

- Submit comments to Mr. Jaime Gonzalez (federal consulting

organizations) or Mr. Norman Simms (oversight organizations)
or a review team member

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.MG.RJF.134-001 v



Civilian Radioactive Waste | "me
Management System ’ '?

Management & Operaling : TRW Environmental Safety
Contractor Systems Inc.

REVIEW PROCESS

PRESENTED BY

RICK FOURNIER

8W Fuel Compan INTERA Inc. Logicon RDA
B. m E'f. -,---..E.. ! Candrae Ina JK Research Assoclates, Inc. Morrison Knudsen Corporation



2B 90% DESIGN REVIEW MEETING AGENDA

Wednesday, January 5, 1994
Holiday Inn, Emerald Room

5:00

ADJOURN

TIME TOPIC PRESENTER
8:30a WELCOME R.G. VAWTER
8:35 INTRODUCTION W.D, SCHUTT
8:40 OPENING REMARKS J.M. REPLOGLE
" 9:00 REVIEW AGENDA AND SCOPE W.D. SCHUTT
9:15 REVIEW PROCESS R.J. FOURNIER
9:30 BREAK

9:40 ESF BASELINE AND REQUIREMENTS FLOWDOWN M.S. RINDSKOPF
10:15  BASIS FOR DESIGN DOCUMENT _ J.W. PETERS
10:30 DETERMINATION OF IMPORTANCE EVALUATIONS P. S. HASTINGS
10:45 ENVIRONMENTAL ISSUES £. W. MCCANN
11:00 TEST FUNCTIONS R.D. OLIVER
11:15 ESF LAYOUT - CURRENT AND PROPOSED D.G. MCKENZIE
11:30  LUNCH '

1:00p SUBSURFACE TECHNICAL PRESENTATIONS P.W. MCKIE
1:15 OVERVIEW - DESIGN PACKAGE 2B J.L. NAAF

1:30 SUBSURFACE PRESENTATION R.S. SAUNDERS
4:30 SUBMIT COMMENTS FOR SUBSURFACE

5:00 ADJOURN

Thursday, January 6, 1994
, Room 450, Bank of America Building

8:00a MECHANICAL PRESENTATION D.F. VANICA
11:00 SUBMIT COMMENTS FOR MECHANICAL

11:30 LUNCH

1:00p ELECTRICALANSTRUMENTS & CONTROLS (1&C) W. REED

4:00 SUBMIT COMMENTS FOR ELECTRICAL/I&C)

4:30 ADJOURN

Friday, January 7, 1984
Room 450, Bank of America Building

9:00a STRUCTURAL PRESENTATION K.J. HEROLD
10:00 SUBMIT COMMENTS FOR STRUCTURAL

10:30 DIE DISCUSSION AND COMMENTS P.S. HASTINGS
11:30 LUNCH

1:00p BFD/GENERAL TOPICS DISCUSSION J.W. PETERS
3:00 SUBMIT ALL REMAINING COMMENTS



NEW REVIEW PROCESS

continued

* New process remains a six week effort

* Improvements include:
- Reviewers receive packages two weeks prior to meeting
-~ Design review meeting is an in-depth, technical presentation

- Comments are now properly divided into Mandatory and Minor
Change categories

- Reviewers are mailed responses for review
- Only rejected responses at the comment resolution meeting

Civilian Radioactive Waste

Management System LV.MG.RIF.1184.002 PP Y]

Management & Operating
Contractor



NEW REVIEW PROCESS

* Design package is mailed out to reviewers and interested
observers to review the package for two weeks

* A design review meeting is held where the package is
presented by the design organization

-~ During this meeting, comments are verbally made for
discussion

- Comments which cannot be resolved by discussion are
submitted

* The design organization prepares responses to mandatory
comments and forwards them to reviewers for disposition

* Reviewers accept or reject comment responses

o A comment resolution meeting is held to close comments
whose responses were rejected

Cuvilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.MG.RJF.1194002 1484




90% Design Review - Package 2B

ATTACHMENT IV
Document Review Record WBS: 1.2.6
CRWMS/M&O0 (Continued) o oA
. . Page: of:
'DOCUMENT TITLE REVISION | DATE DOCUMENT IDENTIFIER
|
COMMENT | SECTION/ | - ACCEPT/
NO. PARAGRAPH COMMENTS RESPONSE REJECT
REQUIREMENT:
AL VIEWRD BY RESPONSE BY:
Prnted Name & S«gnature Oate Printed Nemse & Signature Date

OAF-3-3

0033 NINIAY



COMMENTS

* Two categories:

- Mandatory comment identifies:
» Conflict/deviation from M&O or OCRWM policy or QA requirement
» Substantial change to existing processes/practices
» Issue that does not meet stated review criteria

- Minor Changes

» Important comments that do not méet requirements for mandatory

» Clarify the document or provide constructive suggestions for
improvement

» Editorial, typos, mistakes, etc.

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.MG.RJF.1/94-002 uana




COMMENT HANDLING

* Mandatory comments:
- Submitted on the Document Review Record (DRR)
- Design organization prepares response and sends to reviewer
— Reviewer accepts or rejects the response, sends back

-~ Rejected responses are reworked and discussed at the
comment resolution meeting

e Minor Change comments:

- Submitted on the Minor Change/Editorial form provided or as
redlines to the documents

- Design organization prepares a response, if applicable
— Responses are handed out at the comment resolution meeting
- Acceptance or rejection of the response is not required

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.MGRIF.1/84-002 L0




Minor Changes/Editorial Comments
| Design Package 2B

Page:

!\ [DOCUMENT TITLE REVISION | DATE DOCUMENT IDENTIFIER
COMMENT BECTION/
NO. PARAGRAPH COMMENTS REBPONSE
i
REVIEWED BY: RESPONSE BY:
Printad Name & Sknature " Date Printod Name & Signature




2B 80% DESIGN REVIEW MEETING AGENDA

Wednesday, January 5, 1984
Holiday Inn, Emerald Room

TIME TOPIC PRESENTER
8:30a WELCOME R.G. VAWTER
8:35 INTRODUCTION W.D. SCHUTT
8:40 OPENING REMARKS J.M. REPLOGLE
9:00 REVIEW AGENDA AND SCOPE W.D. SCHUTT
9:16 REVIEW PROCESS R.J. FOURNIER
9:30 BREAK '
9:40 ESF BASELINE AND REQUIREMENTS FLOWDOWN M.S. RINDSKOPF
10:15 BASIS FOR DESIGN DOCUMENT J.W. PETERS
10:30 DETERMINATION OF IMPORTANCE EVALUATIONS P. S. HASTINGS
10:45 ENVIRONMENTAL ISSUES E. W. MCCANN
11:00 TEST FUNCTIONS R.D. OLIVER
11:15 ESF LAYOUT - CURRENT AND PROPOSED D.G. MCKENZIE
11:30 LUNCH
1:00p SUBSURFACE TECHNICAL PRESENTATIONS P.W. MCKIE
1:15 OVERVIEW - DESIGN PACKAGE 2B J.L. NAAF
1:30 SUBSURFACE PRESENTATION R.S. SAUNDERS
4:30 SUBMIT COMMENTS FOR SUBSURFACE
5:00 ADJOURN
Thursday, January 6, 1994
: Room 450, Bank of America Building
8:00a MECHANICAL PRESENTATION D.F. VANICA
11:00 SUBMIT COMMENTS FOR MECHANICAL
11:30 LUNCH
1:00p ELECTRICAL/INSTRUMENTS & CONTROLS (1&C) W. REED
4:00 SUBMIT COMMENTS FOR ELECTRICAL/(I&C)
4:30 ADJOURN
Friday, January 7, 1984
Room 450, Bank of Amarica Building
9:00a STRUCTURAL PRESENTATION K.J. HEROLD
10:00 = SUBMIT COMMENTS FOR STRUCTURAL
10:30 DIE DISCUSSION AND COMMENTS P.S. HASTINGS
11:30 LUNCH _
1:00p BFD/GENERAL TOPICS DISCUSSION J.W. PETERS
3:00 SUBMIT ALL REMAINING COMMENTS

5:00

ADJOURN



DESIGN REVIEW MEETING

* All reviewers attend the in-depth, technical presentation of
the design package, January 5, 6 & 7, 1994 '

* During the presentation, reviewers should make their
comments verbally

e [f the discussion cannot resolve the comment, the reviewer
will write the comment either as Mandatory or Minor Change

« Comments can be submitted at the end of each discipline’s
presentation

* All comments should be submitted by the end of the three |
day meeting, Friday, January 7, 1994

* On an exception basis, if a reviewer needs to return to their
home office to check an issue which arises during the
presentation, any resulting comments are due by close-of-
business, Monday, January 10, 1994

 Mandatory comments submitted late do not require a
response -

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.MG.RIF.1/94-002 ' 17494




Overview

 Document Hierarchy
« ESF Baseline

« Requirements Traceability

Clvlllan Radloactive Waste
Management System

Management & Operating
Contractor




Civillan Radioactive Waste i lonlod
Management System -  § l?' v
Management & Operating : TRW Environmental Safety
Contractor Systems Inc.

~ ESF Baseline and
Requirements Flowdown

January 5, 1994
Gary M. Teraoka

s L k- Ja—— 25, copr
Ouhe Engineer! Services, Inc. sear stes, Inc. son soh on
Fluor Dmol. ln:? E. R. Johnson Associstes, Inc. Woodward-Clyde Federal Services



Requirements/Design

CRD
MGDS-RD
SD&TRD
» ESFDR
Requirements .
Design | caf=esscsesccccscccccancnaneananaas
Studies & Analysis
ESF BFD < Godls & Sundards
DIEs
Deslgn Calculations
Drawings Data & Info Sources

Civilian Radioactive Waste .
Management System

Management & Operaling

Cantraring




CHANGES TO THE DOCUMENT LIST
ATTACHMENT 1 IN THE REVIEW PLAN

* DIE BABFAD000-01717-2200-00093 was incorrectly added to
the document list for 2B. Please delete it from your list.

* Three documents have previously been reviewed and were
provided for reference only.
-~ Submittals - 01300
- Contractor Quality Control/Quality Assurance - 01400
- Material and Equipment - 01600

=> Please move the three documents from Attachment 1to
Attachment 2, Reference Documents Provided. Comments
may not be submitted against reference material.

 Two typographical errors:

- Muck Storage Study - BABCC0000-AA-12-00008 Rev. 00 should
be Rev. 0A

- Precast Concrete - 03480 Rev. 0A should be 0B
- The correct revisions were shipped in the package

Civilian Radioactive Waste bl
Management System L 81 RUF 34002 v

Management & Operating
Contractor




90% DESIGN REVIEW
DESIGN PACKAGE 2B
NORTH RAMP STUDIES, ANALYSES AND SPECIFICATIONS

SCHEDULE OF EVENTS
Date Time Location Purpose
December 13, 1993 N/A N/A Mail Review Packages
December 14-23, N/A N/A Reviewers examine
1993 package
January §, 1994 8:30a - 4:30p  Holiday Inn Design Review
Wednesday 325 E. Flamingo Rd = Meeting, overview
Las Vegas Nevada
January 6, 1994 8:00a - 5:00p Room 450 Package Presentation
" Thursday
January 7, 1994 9:00a - 5:00p Room 450 Package Preseatation
Friday Comments may be
turned in
Jaouary 10, 1994 5:00p N/A Final Comments due
January 7-14, 1994  N/A N/A Comment response
preparation
January 14, 1994 N/A N/A Responses mailed to
: reviswers
January 17-21, 1994 N/A N/A Reviewers review
responses
January 24, 1994 8:00a - 5:00p Room 450 Comment Resolution

Meeting, if required
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Technical Baseline & Design Phases

CRDCOMP S8RD COMP DRD COMP BFD
RO T SR > RS S B S o B Sy
Functional Technical Design Design “A Bulk”®
Requirements uirements Requirements Configurstion Configurstion ed
aseline aseline Baselined Baseline Baseline As Necessary
Design Conceptual Design Preliminary Design Definitive Design “As Built” Design ' Operation Phase
Phases : I
Conceptual Design Title ! Title Nl Title I
7CMIIan Radioactive Waste .
Management System

Management & Operating

P rntrantse




Composition of a Technical Baseline

+ Initially developed based on Mission needs
(NWPAA, 10CFR60 ...)

« Becomes more detailed as the Project progresses
(iterative process)

« Establishes attainable performance and other
technical requirements prior to design development,
construction, or fabrication |

» Prepared IAW specified standards
. Composed of 5 stages

Civillan Radloactive Waste -
Management System

Management & Operating
Contractor




Requirements Traceability (Cont’d.)

SD&TRD

v

ESFDR
Allocates 10 CFR 60.15(c)(1) to all ESF Subsystems to be
+ addressed in the ESF Basls of Design (ESFDR 3.2.1.M)
ESF Basis for Deslign
Provides detalled deslign criteria for 10 CFR 60.15(c)(1) to

support the design, specifications, calculations, and .
drawings

Civillan Radioactive Waste -
Management System

h_ﬂangggqt_ent&Operating




Requireménts Traceability
Example '
10 CFR 60.15(c)(1)

‘ Conduct Site Characterization investigation in such a manner as to limit

adverse effects on long-term performance of geologic repository to the
extent practical

CRD

‘ Allocates 10 CFR 60 to the MGDS-RD and 10CFR 60.15(c)(1) in CRD 3.7.4.2.K.5
MGDS-RD

‘ Allocates 10 CFR 60.15(c)(1) to SD&TRD in Section 3.7.1.3.8.1 (Table 3-6)

as one of the mandatory 10 CFR 60 requirements for Site Characterization
Facllities

SD&TRD

Allocates 10 CFR 60.15(c)(1) to ESFDR In Section 3.7.1.B (Table 3-8) and In

Section 3.7.2.2.A

Civillan Radloactive Waste ,
Management System

Management & Operating
Contractor




Detailed Traceability Example (Continued)

ESFDR to BFD
BFD
7.6.3.3 Material and Personnel Handling (BABFC000)
A. General
B. Rall System
C. Tulinel invert Segments i
2. An SOF backer rod caulking system shall be used to prevent spilied hydrocarbons (oll and
grease) from reaching the tunnel Invert. The packing seals the space between invert
gsegments. [ESFDR 3.2.1 M5] [ESFDR 3.2.1.1 A] [ESFDR 3.2.1.4 B1a]
D. Locomotives
§.  The operation of the locomotives and ralls cars (rolling stock) in the ESF tunnel introduces a
potential for the release of contaminants that may either adversely impact site
~ characterization data or the capabliity of the site to Isolate waste. The Manufacturer shall
describe a program addressing design features, and maintenance, operation and
administrative programs for preciuding and mitigating such leaks and spills. [ESFDR 3.2.1
M5] [ESFDR 3.2.1.1 A] [ESFDR 3.2.1.4 B1a]
5. Wheels shall have sealed wheel bearing to prevent hydrocarbon leakage. [ESFDR 3.2.1 M5]
[ESFDR 3.2.1.1 A] [ESFDR 3.2.1.4 B1a] ,
Civillan Radloactive Waste
Management System 10

Management & Operating ‘

M antrantnr



ESFDR
3.2.1

Detailed Traceability Example
ESFDR to BFD

M. Isvestigations Lo obuln the roqeired laformation ehall de coaducted in tuch & manner
85 ® Himi adverse effects, o (e exsent practical, on e fong-term performance of the
geologic tepository.

{SDATRD 3.7.2.2.A, 3.7.B.1, 3.7E][10 CFR 60.15(c)1)}

1. Uoderground ESF construction ehall not adversely affect in sit site
characterization.
{SDRTRD 3.72.2A, 3.7.B.1)[10 CFR 60.15(cX1)]

. & AN ESF sctivities shall be monitored frequestly for the purpose of assessing the
effects of those activities on the furare suhability of the site for s poteatial

sepository.
ISDATRD 33224, 3.2.8.1){10 CFR 60.15{cX1)}

3. Al gubstances and tracers lotended (0 be added 10 wier and compressed sie 0o
be wsed woderground for such purposes af driltiag and dust coatrol, ghall first be
seviewsd foc potestial 1o affect sile characierization festing, performance
confinmation testing or monstonng. and waste solation. Tracers muy be wsed
only following review, rpproval and receipt of the appropriate permiy. (TBD)

ISDATRD 3.7.2.2.A, 3.2.B.1}{10 CFR 60.15(cX 1)}

4. Tbe e of hydrocarbons and solvents underground ghall comply with criteria
TBD by performance assessmest. {TBD)
(SDATRD 3.72.2A, 3.7.8.1)(10 CFR 60.15(cX1)}

S.  Precautions shall be taken %0 avold and/or cootrol spills of bydrocartoas,
solvents, and cementitions Giaterials, Spills which do occur shall be clexned up
%0 the extent practicable. Spilled and contaminated material {inctuding soll) shall
be disposed of in accordance with foderal and stawe roquirements. Specifically,

this taeant the following regarding cleanup:
{SD&ATRD 3.7.2.2A, 5.7.8.1](10 CFR 60.15(cX1)]

(a) Liquid spills— all puddies and solls that are pearly saturated with the spilled
material shall be removed
{SDATRD 3.7.2.2.A, 3.7.B.1)[10 CFR 60.15(cX1)}

() Powder spills-- all spiBed material ghall be cemoved. Final cleanup from
solid surfaces hall be by sweeping: foul cletaup from soll surfaces ghall
fnctude resoval of soll i contact with the spilied material.

(SD&TRD 3.72.2.A, 3.7.B.4)(10 CFR 60.15({cX1)]

6. ESF liems and activities shall oot affect ovenll gysiem performance objectives
for the MGDS as required by 10 CFR 60.112.
{SDATRD 3.72.21, 3.7.B.1){10 CFX £0.112)

Civillan Radloactive Waste

Management System

Management & Operating
Contractor
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Detailed Traceability Example (Continued)
ESFDR to BFD

E. Rall Cars

3.  The operation of the locomotives and ralls cars (rolling stock) In the ESF tunnel introduces
a potentlal for the release of contaminants that my either adversely Impact site
“characterization data or the capabllity of the site to Isolate waste. The Manufacturer shall
describe a program addressing design features, and maintenance, operation and _
administrative programs for precluding and mitigating such leaks and spllls. [ESFDR 3.2.1
M5) [ESFDR 3.2.4.1 A] [ESFDR 3.2.1.4 B1A]

Civillan Radloactive Waste .
Management System

Management & Operating
Contractor




- Current Status Of The BFD

« Revision 02 of the BFD is included in the 90% Design
Review for Package 2B.

« The BFD Is prepared accordance with M&O procedure NLP-3-20
DEVELOPMENT OF BASIS FOR DESIGN DOCUMENTS.

« Upon completion of this review and comment resolution the BFD
Revision 02 wiil be:

- Baselined at Level 3 using M&O procedure QAP 3-4,
BASELINE CONTROL.

« Submitted to the DOE for acceptance.

- Available for verification of the specifications and drawings.

Civilian Radioactive Waste
Management Systems
Manaacement & Operating LV.ESSB.JWP.12/83-621 _ January 3,1594 3



Basis For Design Document

« The highest level document in the design document
hierarchy. .

e Defines the criteria for detailed design.

« The BFD constitutes the prime source of
documentation of design traceability from the ESFDR
to the design outputs

- Ultimately becomes a log or record of all the input
criteria used in the design.

« Is a living document which is 'revised as the ESF
design develops.

Civilian Radioactive Waste

Management Systems

WManagement & Operating LV.ESSB.JWP.12/93621 Docember 20, 1993 2
Contractor ,




Organization of the BFD (cont)
7. DESIGN REQUIREMENTS AND METHODS

« Organized by Configuration Item (Cl)
» Cl - System, Structure, or Component oontrolled
by Configuration Management

. DEFINITION OF SYSTEM ELEMENTS - A brief
~description of the Ci

. BOUNDARIES AND INTERFACES - States the limits
- of the CI and its interfaces with other Cls.

lil. APPLICABLE REGULATIONS, CODES, ACCEPTANCE
STANDARDS, AND DOE ORDERS - Those applicable

to the Cl.

Civiliian Radioactive Waste
Management Systems

WManagemenl & Operating ' LV.ESSB.JWP.12/93-621 December 28, 1993 § y



Organization of the BFD

1. INTRODUCTION - A brief description of the BFD and
its purpose.

2. SCOPE - A brief statement of the scope of the BFD

3. DEFINITIONS AND SYMBOLS - A explanation of the
terms, acronyms, and symbols used

4. HESPONSIBILITIES States the responsibilities of
managers, QA, and engineers with regard to the BDF.

5. GOVERNING DESIGN CRITERIA DOCUMENTS AND
REFERENCES - A general list of documents and
references and the order of precedence to applied in
case of conflicts.

6. QUALITY ASSURANCE REQUIREMENTS - The QA
program and requirements applicable to the BFD.

Civilian Radloactive Waste
Management Systems

WManagement & Operating LV.ESSB.JWP.12/93-621 Decomber 29, 1993 4

Contractor



Organization of the BFD (cont)

IV. DESIGN CRITERIA

« ltemized design input statements which quantify and define the
functional and performance requirements set forth in the applicable
Design Requirements Document

« Sources of design criteria include, but are not limited to:

Regulations, Codes, and Acceptance Standards

DOE Orders |

Results of analysis and trade-off studies |
Controls dictated by DIEs and Safety and RAM Analyses
Analyses

Handbooks, manuals, and texts

Other inter-organization communications

Knowledge and experience of the design engineers

REFERENCES - Library or record center listing of the outside
references mentions other than those in Section lil

Civilian Radioactive Waste
Management Systems
ﬂanagemeii & Uﬁaraﬂng LV.ESSB.JWP. 1203621 December 20, 1993 €

Contractor



DESIGN REQUIREMENTS

Data & Information ‘ DOC(::::;NTS
Sources PROJECT DOCUMENTS
Lo ESF S " pEsioNDOocUMENTS 0 ||
‘ Technical Database ¢
' (ESFTE) ' _ inputs To BFD
fosomocemmees ' - Studies & Anslyses BASIS FOR DESIGN
' Reference ‘ [RegeCodes | 1| —— - ----
, Information Base & Standerds
U oo S : [omerneterstie | | | ‘Bomaies
L A Documents & Sources
Specialty Enginesring
3] RAM & Safety
Amlysls pllpndindililindiund
Determinstion of .'"‘c'.""‘"ti‘;n'."'-';
>~ importanoe Evalustions . cu
(W, IT8) : v
I—LSL—I Specifications
|
Evalustion - Drawings

Civiilan Radioactive Waste
Management Systems

Management & Operating
Contractor

LV.ESSBUWP.12/03-821

Decomber 20,1508 7



S
Traceability

The BFD constitutes the prlme source of
documentation of design traceability from the DRD to

the design outputs, ie. Calculations, Specifications, and
Drawings.

« From the ESFDR = BFD Design Criteria (BFDDC) =
Cl |

Shown In VOLUME 2 APPENDIX A

. From Cl = Design Outputs
(Calculations, Specifications, & Drawings)

Shown In VOLUME 2 APPENDIX B

Civillan Radioactive Waste
Management Systems ,
o B Teneahing LV.ESSB.JWP.1203-621 Decomber 20, 1993 ©




Control of Unqualified Input Information

« CONTROL - Design criteria containing unqualified
information or data are flagged with the appropriate
TBD, TBV, or TBS.

* To Be Determined (TBD) - Information to be determined
(or quantified) at a future time.

« To Be Verified (TBV) - Information to be verified (or
qualified) at a future time.

« To Be Specified (TBS) - Design criteria which respond
to requirements emanating from higher tier
requirements documents which contain (TBD)s or
(TBV)s are designated (TBS).

. This transfers open item information to the design
engineers, who then carry it to the design outputs.

Civilian Radloactive Waste

Management Systems

Management & Operafing LV.ESSB.JWP.12/03-621 Decomber 20, 1953 6
Contractor

-
\‘




Traceability Example

-------------------------------------------------------------------------------

. ESFDR Appendix A

. ESFDR Requirement | 3.21.10.0 |  Load Combinafions
. BFD | :
. BFD Design Criteria 7.6.3.2B.1.d Concrete 5000psi, 28 days :
. cwciTie [T BABFCBO0O | | Subsurface Conveyor

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

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

. Drawing  |BABFCB000-01717-2100-41098 | Bend Tower & Bent # 1

Appendix B - Foundation
Civilian Rediocsctive Waste
W‘:‘ Systems LVESSB.IWP.1283-€21 Decerrber 20,1003 10
Meanagement & Operating



e
Scope Of The Review

The scope of Revision 02 and thus the scope of this review is as follows:

Section 1 Through 6 - Minor revisions to fit the new procedure.
« The TBV/TBD/TBS logs and the matrices in Appendices A and B

[ BFD Ci Title cil ~ Comments
| Section
| 7.2.5.2 | Faclility Monltoring and BABBEBO000 | Procurement Only Subsurface |
| Control System Equipment
| 7.4.3.1 | Mapping Gantry BABDCAO000 | Procurement Only |
i 7.6.1.2 | Subsurface Communications | BABFAB00O | Procurement Only |
| 7.6.1.4 | Subsurface Ventilation BAEFADOOD | Procurement Only *

7.6.1.8 | Subsurface Fire Protection BABFAH000 | Procurement Only
( ‘ Sections A&D Only }
| 7.6.1.10 | Subsurface Monitoring and BABFAJ000 | Procurement Only

Warning System

SRiTRRaR SR R R R SR % B AR RS Gk R R B R S R e R S e A B
| 7.6.3.3 aterial and Personnel BABFCC000 | Procurement of Section IV.A, IV.B,
| Handling IV.C, IV.D, IV.E, and V.G Only |

Civilian Radioactive Waste
Management Systems

WManagement & Operatng , LV.ESSB.JWP.12/03-621 January 8, 1994 14



Additional Review Information In Appendix A

ESFDR | BFDDC Comments

Linings and BABEABO0O0 |3.2.2.4..1 |7.51.21V.18 | Out of Current Scope
| Ground Support |
| Subsurface BABFCB000 |3.2.1.J.9 |7.6.3.2.IV.A.32 | Approved
| Conveyor
| Subsurface BABFCB000 |3.2.1.M.3 |7.6.3.2.IV.B.9 | In Review
Conveyor

Out of Current Scope - ESFDR references and design criteria which
beyond the current scope and not approved or applied design outputs.

Approved - Design criteria have been approved and applied design
outputs.

In Review - Deslgn criteria which will be applied to the current design
outputs, but have not been approved. After the review and comment
resolution these will be changed to Approved.

Civilian Radioactive Waste
Management Systems

Managemat & Uperalinig LV.ESSB.JWP.12/93-621 January 3, 1994 12
Contractor
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ENVIRONMENTAL INTERFACES

Presentation Objectives

« Explain how environmental requirements are
incorporated into design

« Explain the environmental review process for
Package 2B facilities

« Summarize the status of permits necessary for
- Package 2B facilities

PKGIBENIEM.1.2.13/8-2-83



ENVIRONMENTAL PROGRAM

« Prerequisite to site characterization activities

~« Driven by regulatory requirements, site
characterization program, and sound scientific

practices

« Environmental/engineering interfaces identified:

- Environmental Management Plan

- Environmental Regulatory Compliance Plan

ESF Design Requirements Document |
Surface-Based Testing Facilities Requirements Document
Participate in design reviews

Environmental compliance/land access approval (AP8.1)

PKGIBENIEM.1.2.13/8-2-93



ENVIRONMENTAL INTERFACES

Envuronmental design, construction and operatlon
requirement categories:

« Air pollution control

« Water appropriation

« Drinking water protection

« Water pollution control

« Solid and hazardous waste management
» Biological/cultural resources protection
« Reclamation/soils

« Radiological health and safety

. Land access |

 Flood plain protection

PKG1BENIEM.1.2.13/8-2-93



AP8.1 ENVIRONMENTAL COMPLIANCE
AND LAND ACCESS APPROVAL

The Design Package activities are reviewed using
the following criteria:

« Compliance with environmental regulatory
requirements

« Compliance with land access requirements
"« EMMP commitments and monitoring programs

« Preactivity surveys for soils (reclamation potential),
archaeological, radiological and biological resources

PKG1BENIEM.1.2.13/8-2.93



PACKAGE 2B ENVIRONMENTAL PERMITS

Air quality pefmit for land disturbance
Nevada determined portal AQ permit not needed
Water appropriation permit

UIC permit for use of tracers
RCRA EPA ID number

Corps of Engineers general permit
Storm water discharge permit
Drinking water system

Sewage treatment system

Concrete batch plant AQ permit
Conveyor system AQ permit
Preactivity surveys

June 91
October 92
March 92
May 92

June 89

July 90

May 93
September 93
on hold
January 94 (E)
October 93
Up-to-date

PKQ1BENIEM.1.2.13/8-2-83



CONCLUSION

« All environmental design requirements have
been identified

- Environmental protection has been incorporated
~ into the design

PKG1BENIEM.1.2.13/8-2.93
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PRELIMINARY DEFINITION OF EXPLORATORY
STUDIES FACILITY (ESF) TESTING PROGRAM

Following completion of ESF Alternatives Study (1989-1990), the

Yucca Mountain Site Characterization Project Office developed
preliminary ESF Test Planning Document, TPP 91-5, "Planned
Exploratory Studies Facility Tests"

- Lead coordination provided by ESF Test Coordination Office
(TCO)
- Input developed and verified by ESF test organizations
-- U.S. Geological Survey
-- Sandia National Laboratories
-- Lawrence Livermore National Laboratory
-- Los Alamos National Laboratory

Initiation of various evaluations to streamline and sequence
subsurface test program

Complete revision of high-level facility design requirements (ESFDR,
Appendix B)

ORIB.NZE 1/5/94



CATEGORIZATION AND PRIORITIZATION
OF ESF TESTS

Initial test planning (TPP 91-5) defined 42 ESF test activities ranging
from design verification and excavation monitoring, through sampling
and small-scale test activities, to large scale in situ testing.

Major Categories of Tests:
o Hydrologic
o Mechanical Properties
o Geologic
o Geochemical
o Thermal (Waste Package Environment) Response

Consolidation of Tests into Integrated Programs Is Ongoing
o Functional Consolidation
o Spatial Consolidation

Prioritization and sequencing

o Deferrability
o Construction Sequence

DR2B.MNZE 15584



TESTING INTEGRATION WITH ESF DESIGN
AND CONSTRUCTION

Development and Documentation of Test-Related Functional |
Requirements, Performance Criteria, Constraints and Controls (ESF
Design Support)

. Revision of ESFDR, Appendix B

. Development of Test-Specific Design Criteria and Test Controls
Development In-Line with Phased Facility Design

. Coordination and Integration of Final Test Planning and Field
implementation with Facility Designers and Construction
Management

DR2BNZE US04



TESTS PLANNED IN ESF RAMPS AND DRIFTS

. GEOLOGIC/IGEOHYDROLOGIC TESTS:
Underground Geologic Mapping
Consolidated Sampling
Intact-Fractures
Percolation *

Radial Boreholes*

Hydrochemistry*

Hydrologic Properties of Major Faults*
Diffusion* |

Tomography/VSP

Perched Water

. GEOMECHANICAL AND ENGINEERING TESTS:
Consolidated Sampling
Excavation Effects*
Demonstration Breakout Room (TSw1 Heater Test)*
Plate Loading*
Excavation Investigations (Convergence, Monitoring, Stability,
Ventilation)
Overcore Stress*

In Situ Testing of Seal Components*
* TESTS REQUIRING ALCOVES

DR28.NIE 1504



'ESF CONSTRUCTION PHASE
(NON-DEFERRABLE) TESTS

. North Ramp Pad Area Construction:

1.

Geological Mapping of Surface Exposures

. North Ramp Starter Tunnel:

1.
2.

Geologic Mapping (Drill/Blast)
Limited Consolidation Sampling
-Mineralogy/Petrology
-Chloride/Chlorine-26

-Matrix Hydrologic Properties
Perched Water (Contingency)
Construction Monitoring Activities

fll. North Ramp and TSw2 Main Drift (TBM Excavation)

N oohowppa

Geologic Mapping

Consolidated Sampling

Perched Water (Contingency)

Upper Tiva Radial Boreholes (Anisotropy)
Hydrochemistry

Hydrologic Properties of Major Fauits (lnltlal Geothermal
Phase)

Construction Monitoring Actlvitles

DR2I8 NIE 1/3/4



CURRENT ESF TESTING STATUS

Two in Situ Test Activities are fully planned for implementation in ESF
North Ramp Alcove #1 (SCP Activities 8.3.1.2.2.3.3; 8.3.1.2.2.4.8)

Hydrochemistry Testing (Ongoing)

Anisotropy Radial Borehole Testing (Scheduled to begin Jan. '94)
Three Construction-Phase tests first appearing in North Ramp at or
beyond the Bow Ridge Fauilt are scheduled for planning completion by the

Summer of 1994 (Package 2C) (SCP Activities 8.3.1.2.2.3.10;
8.3.1.16.1.1,.2,.3,.4; 8.3.1.156.1.6.1).

Hydrologic Properties Major Faults
Laboratory Thermal Properties

Excavation Investigations
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THE PROPOSED ENHANCEMENT WOULD:

Flatten the grades in the Topopah Spring Level (TSL)
access ramps and main drift to below 3%

Eliminate the East and West cross drifts, replacing
them with North and South Ramp extensions

Re-orient the TSL Main Drift to a generally North-South
alignment

Increase the overall excavated length of ESF drifting by
approximately 9% |

2BESFCOM1.PM4.126/1-5-94



REASONS FOR THE CHANGE

* Enhance the safety, constructability, and operability of
the Exploratory Studies Facility

e Preserve flexibility in the design of the potential

repository, specifically:
- Allows emplacement drifts to be farther above the
- saturated zone |
- Allows development of concepts in which emplacement
drifts do not cross the Ghost Dance fault zone

o Allows the use of rail haulage in the ESF upper level
construction and operation, and preserves the rail
option for a potential repository

2BESFCDM2.PM4.126/1-5-94
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Section A-A’

A"

4500 - 200 m below surface topography 45001 =
. f I 8
- P d locatio = -
L a! of 15 Maln Dilft Q3 [ N
40004 2 B e Lower Block Emplacement Drift 40004 =
@ } o i b e
L w £ elev. 3275 L
. O \ O ' | -
- & l &
8 , e
3500l G | 3s00]. &
1o | T
.
W | o L. o
- £l2 [®
. .- " &
o004 ! 15 30004 @
L | \ ypper Block Emplacement Drift 1o -
- g elev. 3506’ ( 18 -
b | 5 |
25004 1 ~X_ ¢+ I . E 25001
- Water Table | \ i
T { ( -~
2000 i 1 ! ! 2000
{ [ f
Note: Plane of section cuts through lowest emplacement drift In step-block layout.

SECTA-AR.CDR.124/8-29-93



STATUS OF CHANGE

* The design analysis describing the change
(B00000000-01717-0200-00089 Rev 1) has been
baselined at Level 3

e A Level 2 Change Request is in preparation

2BESFCDMJ.PMA4.126/1-5-94
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SCOPE OF THIS REVIEW

-« ESF Design Package 2B - 90% Review

- Design studies and procurement specifications for
ventilation system and electrical systems to support
TBM operations.

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.SB.PWM.1/94.001 mne
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PURPOSE OF REVIEW

. _Provide assurance that the design is:

— Technically correct

— Complies with uppér-tier requirements

Civilian Radioactive Waste
Management System

Management & Operating

LV.ESSB.JLN.1/54-001




'SCOPE OF REVIEW

e Design Output Documents:
-~ Design drawings
— Design specifications

— Design analyses/calculations
—~ Basis for Designh (BFD)

Civilian Radioactive Waste
Management System - LVESSE AN 84001

Management & Operating
Contractor

174194
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e
ADMINISTRATIVE REQUIREMENTS

* Design performed in compliance with M&O

QA program and all applicable Quality
Administrative Procedures (QAP).

* Design performed in accordance with FY 1994
ESF Engineering Plan, Revision 0, and the ESF
Design Group Engineering Practices Document,
Revision 0. |

¢ QA classifications are “TBV” on drawings and
specifications pending release of DIE.

Civilian Radioactive Waste

Management System LV.ESSB.ILN.1784.001 - 1 .

Management & Operating
Contractor



TECHNICAL DESIGN REQUIREMENTS

e Basis for Design (BFD) Document
(Includes input from ESFDR, DIEs, and other

sources)

Cwilian Radioactive Waste
Management System LV ESSBILN. 194001 -

Management & Operating
Cantractor



0% DESIGN REVIEW - PACKAGE 2B
| DESIGN TASKS

Subsurface Design - Bob Saunders - 794-1865

* Muck Storage study

e Excavation study

e Subsurface Railroad System

o Subsurface locomotives & rail cars

e Concrete invert segments

Civillan Radioactive Waste

Management System V.EBSBILN U001 -

Management & Operating
. Contractor



90% DESIGN REVIEW - PACKAGE 2B
DESIGN TASKS

Mechanical Design - Don Vanica - 794-1996

e Compressed Air System analysis

e Fire Hazards analysis

* Fire Protéction analysis

« Wastewater Collection System analysis

* Ventilation System

Civilian Radioactive Waste
Management System

. LV.ESSB.ILN. 194001 14
Management & Operating




90% DESIGN REVIEW - PACKAGE 2B
DESIGN TASKS

Electricalllnstrumentation Design -
Bill Reed - 794-7371

e Switchgear

* Metal-clad cable code review analysis

* Subsurface grounding analysis

* Subsurface Trolley System |

. Subsurface Monitoring & Warning System

e Control System

Civilian Radioactive Waste

Management System LV.ESSB.JLN.1/34.001 7484

Managememnt & Operating
Contractor



90% DESIGN REVIEW - PACKAGE 2B
DESIGN TASKS

Structural Desiagn - Ken Herold - 794-5393

 TBM tunnel precast concrete segments
« Conveyor Bend Tower & Bent #1 foundations
 Transfer Tower foundation

 Mapping Gantry

Civilian Radioactive Waste .
Management System LV.ESSBILILYM.001 s
--------- t & Onarating

7



PACKAGE 2B DELIVERABLES

Number
Discipline Drawings | Specs Calc/Analysis
Subsurface 2 6 5
Mechanical - 2 5
Electrical 17 3 6
CIS 4 8’ 3
DIE - - 1
- BFD - - 1
Totals 23 19 21
Management Systom N o

Management & Operaling
Contractor




90% DESIGN REVIEW - PACKAGE 2B
DESIGN TASKS

For Each Design Task:

o Study/analysis
e Calculation
» Specification(s)

 Drawings(s)

Civilian Radioactive Waste
Management System

Management 8 Operating




0% DESIGN REVIEW - PACKAGE 2B
DESIGN TASKS

Design Analysis/Calcs/Studies - QAP-3-9

Address following for each:

1) Design analysis cover sheet
2) Purpose |

3) Quality Assurance

4) Design method

5) Codes & Standards

Civilian Radioactive Waste
Management System Y ESSBILN. 134001 e

Management & Operating
Contractor

1



90% DESIGN REVIEW - PACKAGE 2B
DESIGN TASKS

Design Analysis/Calcs/Studies - QAP-3-9

Address following for each: (continued)
6) Design inputs

7) Criteria

8) Assumptions (basis of, also)

9) Computer programs

10) Design analysis

11) Conclusions

Civillan Radioactive Waste
Management System LV.ESSB.ILN. 134001 v
e cmmamsant B nnﬂfﬂﬁﬂﬂ




90% DESIGN REVIEW - PACKAGE 2B
- DESIGN TASKS

§peciﬁcétions - QAP-3-8
Address following for each:

1) Section includes

2) Quality Assurance

3) System description (if included)
4) Products

5) Execution

6) Submittals and notifications

- Civilian Radioactive Waste

Management System

Management & Operating
Contractor

LV.ESSB.JLN.134.001 1wns

18



90% DESIGN REVIEW - PACKAGE 2B
DESIGN TASKS

DraWings - QAP-3-10

Listing of each drawing by SSC. Point out any
special instructions to Contractor, Design
Features and Design Inputs.

Civilian Radioactive Waste

Management System LV.ESSE.JLN.1/34.001 v

[ESNEY V)

1"



Review Comments

. Resolvé questions and concerns during
presentation so they need not be “comments”
outstanding.

~» Mandatory comments
— Technically incorrect design

—Programmatic or procedure violations

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSBJLN.13400¢ P




Civilian Radioactive Waste
Management System
Management & Operating
Contractor

ESF Package 2B 90 % Design Review
Determination of Importance Evaluations (DIEs)

« Objectives
« Content

~+ Results of Package 2B DIE

Peter Hastings, DIE Manager
TES3/550 794-1946

OdJanBd Page |

h %siohd



Civilian Radioactive Waste
Management System

Management & Operating

Contractor

Objectives
provide indication of a specific item’s or activity’s
potential impact on safety or waste isolation

provide for the application of QA controls
appropriate to the results of that determination

satisfy 10CFR60.151 and 10CFR60.15

04Jan4



Civilian Radioactive Waste
Management System
Management & Operating.
Contractor

DIE Results

« Documentation of permanence

« part of potential pre- or post-closure repository?
* determined by design organization based on ESFDR

 Importance

« important to radiological safety (IRS)
« important to waste isolation (ITWI)
« [TWI as indicated by potential test interference

 Control requirements

« QA controls appropriate to importance of item or activity

O4Jang4 Pags 3 hkiddohd



Civilian Radioactive Waste
Management System
Management & Operating
Contractor

DIE Traceability

» DIEs provide for selection of minimum QA controls to
satisfy 10CFR60.15 (ESFDR 3.2.1.4 B1a)

« Control requirements are transmitted as a design
input to ESF Design via QA procedure (QAP-3-12)

* QA control requirements become part of BFD (Basis
for Design) document

04Jand4 Page 4 h Nurkiohd



" Civilian Radioactive Waste
Management System

Management & Operating

Contractor

ESF Package 2B 90% Design Review DIE

» DIE for Procurement of Temporary ltems

» Conveyor Transfer Tower, currently part of
Package 2B, will be evaluated in a subsequent
DIE following its redesign

O4Jan94

Page 8 h\iddohd



Civilian Radioactive Waste
Management System
Management & Operating
Contractor

TBDs/TBVs
« TBDs (To Be Determined): None
~» TBVs (To Be Verified)

» DIE is preliminary, and refers to Rev. 06 of QAP-
2-3 (Classification of ltems), currently in
review/revision. DIE states that all items
evaluated are temporary, and are therefore not

- subject to the classification requirements of QAP-
2-3. This is noted as (TBYV) in the DIE.

O4Jan94 . Page 8



Civilian Radioactive Waste
Management System
Management & Operating
Contractor

Package 2B Conclusions

+ No IRS items or activities: DIE applies only to
procurement of temporary items

+ No ITWI items or activities: DIE applies only to
procurement of temporary items

« DIE applies only to the procurement of temporary
items, and not to the installation, construction, |
modification, maintenance, or operation of these
or any other items




Civilian Radioactive Waste : ;-’?"."
Management System

Management & Operating . TRW Environmental Safety
Contractor , Systems Inc.

ESF TITLE Il DESIGN - PACKAGE 2B
SUBSURFACE DESIGN

Name: R. S. Saunders

Date: January 5, 1994

B&W Fuel Company INTERA Inc. Logicon RDA
Duke Engineering & Services, Inc. JK Research Assoclates, Inc. Morrison Knudsen Corporation
Fluor Danilel, Inc. E. R. Johnson Assoclates, Inc. Woodward-Clyde Federal Services




Package 2B - Subsurface Design
Design Team: |

Robert Saunders Subsurface Design Lead Engineer

Jeff Steinhoff Muck Storage Study
Subsurface Railroad System
Subsurface Locomotives and Rail Cars
Concrete Invert Segments

Chuck Garrett ESF Secondaryv Excavation Methods
Bob Skorseth Subsurface Locomotives and Rail Cars
Jerry Keifer ~ Subsurface Locomotives and Rail Cars
Civilian Radioactive Waste
Management System

LV.ESSB.RSS.1/94-601 1/6194

Management & Operating
Contractor



Package 2B - Subsurface Design

Package 2B Subsurface Design Elements Include:
® Muck Storage
® . ESF Secondary Excavation Methods
® Subsurface Railroad System
® Subsurface Locomotives and Rail Cars

® Concrete Invert Segments

Civilian Radioactive Waste

Management System wsma

LV.ESSB.RSS.1/94-601

Management & Operating
Contractor
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Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.R3S.1/94-501

15948



Muck Storage (1)
' Section Includes:
® Muck Storage Study, BABCCO0O0O0O-AA-12-00008-00

® This Study Was Revised to Incorporate Comments From The 50%
Design Review

Purpose:

® To Determine Feasibility of Segregating and Storing Excavated Rock By
Type for Eventual Backfill and Sealing Material

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.E€SSB.RSS.1/94-601 17694




Muck Storage (2)
Design Method:
® Compared Tunnel Alignments to Stratigraphic Sections
® Determined Muck Volumes and Tonnages For Each Rock Type
Study Inputs:

e Letter SNL to DOE, Dated Feb 2, 1993, re Separation of Muck for ESF
Backfill and Sealing

Criteria:
® ESFDR
Assumptions:

e Backfill Material Considered Quality Affecting Pending DIE

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-501 ’ 17694




Muck Storage (3)

Conclusions:
® Impossible to Separate Different Rock Types In a TBM Excavated Face
® Not Practical To Separate Welded and Non Welded

-  Non-Welded Tuff Amounts to Less Than 1% of Total
-  Mixed Welded & Non-Welded Amounts To 6.28% of Total

® Two Surface Storage Piles

-  Upper Tiva Canyon (TC) and Topopah Spring (TS) - Welded and
Unwelded

-  Calico Hills (CH) - Welded and Unwelded

Clvilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-6501 115194




ESF Secondary Excavation Methods (1)

Section Includes:
® ESF Excavation Study, BABEOOOOO-01717-6700-00008-00
Purpose:
® To Ildentify Suitable Methods For Secondary ESF Excavations

- Test & Operafional Equipment Alcoves

-  Exploratory Drifts

-  Refuge Station, Traffic Cutouts, & Sumps
Study Method:

® Reviewed Project Requirements Documents and Applicable Mining &
Tunnelling Literature |

® Consulted Equipment Suppliers and Academics

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.R8S.1/94-501 11584




ESF Secondary Excavation Methods (2)

Design Requirements:

® ESFDR - Excavation Methods Shall Limit Potential For Creating
Preferential Pathways For Ground Water

Excavation Overbreak Limitations
Mechanical Excavation Methods
Drill-and-Blast Excavation Methods
Controlled Blasting Methods

® ESF Test Design Requirements
® Regulatory Safety Requirements

® Operational Requirements

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ES8B.RSS.1/94-501 1694




ESF Secondary Excavation Methods (3)
Design Analysis:
¢ Mechanical Properties of Intact Rock
® Excavation Method Perforrﬁance Capabilities

® Excavation Methods M

- TBM ) %0%,

- Roadheader /

-  Alcove Excavator

-  Continuous Miner /M
-  Hydraulic Hammer

-  Penetrating Cone Fracture Excavation

-  Controlled Drill and Blast

-  Mobile Miner /}Z /lM /,7,;4/”’

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94.501

16184
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ESF Secondary Excavation Methods (4)

Conclusions:

Hardness of Welded Tuff Precludes Use of Conventional Continuous
Miners & Roadheaders

TBM Will Be Used Wherever Practicable

Alternative Mechanical Excavator Technologies Are Not Considered
Viable For ESF Excavation At This Time

Controlled Drill and Blast Methods Will be Used For Most ESF Secondary
Excavation

Civilian Radioactive Waste

Management System
9 y LV.ESSB.RSS.1/94-501 1594 1"

Management & Operating
Contractor



Subsurface Railroad System
Package 2B Railroad System Design Covers:

® General Arrangement Of Trolley Line System (Analysis), BABFCCOOO-
01717-0200-00151

Note: The Trolley Line Specification By Electrical Design Group

® Subsurface Railroad Trackwork (Specification), BABFCC000-01717-
6300-02452

® Subsurface Railroad Turnouts (Specification), BABFCC000-01717-
6300-02453

Civillan Radioactive Waste
Management System B "

- LV.ESSB.RSS.1/94-501
Management & Operating
Contractor




Subsurface Railroad System
Trolley System Analysis (1)

Purpose:
« To Define Requirements For The Subsurface Trolley Line System
Quality Assurance:

« Not important To Waste Isolation Or Radiological Safety. Commercial
Grade Materials Acceptable (TBV)

Study Method:
« Evaluated Project Requirements Documents and Applicable Literature
« Evaluated Suppliers Equipment & Material Specificatlons

. Discussions With Construction Contractor & Other project
Participants

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-801 1894 I




Subsurface Railroad System
Trolley System Analysis (2)

Design Inputs:

« Transportation Of People & Supplies, BABFCCO00-01717-6700-00002
Criteria:

« Developed From ESFDR

Assumptions:

« Trolley Line System Not Considered Quality Affecting Pending
Determination of Importance Evaluation

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94.501 15/94 u



Su_bsurface Railroad System
Trolley System Analysis (3)

Conclusions:

® Trolley Line Shall Be Guarded Over Entire Length

® Trolley Line 4039 mm (13 ft-3 in) Above Top Of Rall

® Trolley Wire Sections Maximum of 762 m (2,500 ft)
® Electric Load 600 kw (800 hp) |
¢ Rigid Copper Conductor For Trolley Line

® 250 Volt DC System

Civllian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ES8B.RSS.1/94-501

16194
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Subsurface Railroad System
Subsurface Railroad Trackwork Specification (1)

Section Includes:
® Furnish and Design Track Material To Support The TBM Operation

- Temporary Track To Transport TBM From Portal To The Launch
Chamber Located At End of Starter Tunnel

-  Permanent ESF Track From Portal To End Of Starter Tunnel
-  Permanent ESF Track In TBM Excavated Tunnel
® Railroad Trackwork Specification Based On General Arrangement, Invert

Segment, Rail Welight, and Track Analysis, BABFCC000-01717-0200-
00137

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-501 1/5/94

16



Subsurface Railroad System |
~Subsurface Railroad Trackwork Specification (2)

Quality Assurance:

Not Important To Waste Isolation Or Radiological Safety. (TBV)
Commercial Grade Materials Acceptable

Acceptance - Dimensional/Visual Inspections
Field Verification - Dimensional/Visual Inspections

Products Shall Meet Specified RAM Requirements

Civilian Radioactive Waste

Management System
g y LV.ESSB.ASS. 1/94-601 1/6/94

Management & Operating
Contractor

17



Subsurface Railroad System
Subsurface Railroad Trackwork Specification (3)

System Description:

Temporary Track To Transport TBM and Trailing Gear From Surface
Assembly Pad To Starter Tunnel Face (Contractor Responsible For
Surface Section Of Temporary Track)

TBM Transported On 200 in Gauge Track

TBM Track Consists Of Steel Channels Set in Concrete

36 in Gauge Track For Rail Haulage

Temporary Track Will Be Removed Or Covered By Concrete When
Permanent ESF Track Installed

Civilian Radioactive Waste

Management System :
2 y LV.ESSB.ASS.1/94-501 1/5/04

Management & Operating
Contractor

18



Subsurface Railroad System
Subsurface Railroad Trackwork Specification (4)

System Description (Continued)

® Permanent ESF Track From Portal To Launch Chamber

- Double Track installed in Starter Tunnel On Cast In Place Concrete

- Track Specifications As For Permanent Track
® Permanent ESF Track Installed In The TBM Bored Section Of Tunnel
-  Double Track System Installed As TBM Advances

- 36 in Equal Spacing Between Rails Will Allow Operation on Center
Track

-  TBM Trailing Gear Will Run On The Permanent Track

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-601 1/6/94
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Subsurface Railroad System
Subsurface Railroad Trackwork Specification (5)

Products:

¢ Permanent Track Part Of An Electrified Rail System

® Material Quantities To Be Determined By Constructor From Layout
Drawings

o Temporary Track

-  Steel Channel Section

- 8b Ib Track (New Or Secondhand)
- Ties & Attachments

- Joint Bars

-  Track Bolts

Civilian Radioactive Waste

nagement System
Manag t Sy LV.ESSB.RSS.1/94-501 64

Management & Operating
Contractor

20



Subsurface Railfoad System
Subsurface Railroad Trackwork Specification (6)

Products (Continued)
® Permanent Track

- 85 Ib Track (New Or Secondhand)

- Rall Fixation System (Ties & Attachments)
- Joint Bars

-  Track Bolts

-  Rail Bonding

Execution:

® On-Site Installation Assistance

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS. 1/94-601 1/5/94 21




Subsurface Railroad System
Subsurface Railroad Trackwork Specification (7)

Submittals:
® Technical Proposal With Drawings And Description of Items

® Verification of Material Test Reports For New Rail, or Verification of
Inspection For Used Rail

® Installation Manuals
Notification:

o Supplier To Notify Contractor of Omissions, Discrepancies, and
Requests For Clarification In Writing

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-601 15/84
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Subsurface Railroad System
Subsurface Railroad Turnouts Specification (1)

Section Includes:

® Furnishing Design and Fabrication of Track Turnouts

Quality Assurance:

¢ Not Important To Waste Isolation Or Radiological Safety. (TBV)
Commercial Grade Materials Acceptable

® Acceptance - Dimensional/Visual Inspections
® Field Verification - Dimensional /Visual Inspections

® Products Shall Meet Specified RAM Requirements

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-601 16194




Subsurface Railroad System
Subsurface Railroad Turnouts Specification (2)

System Description:

Turnouts to Switch Trains From One Set Of Tracks To Another

From Inbound To Outbound and Vice Versa
From Inbound To Center Track

From Outbound To Center Track

Left Hand Turnouts To Side Excavations

Right Hand Turnouts To Side Excavations

Civilian Radioactive Waste

Management System

LV.ESSB.RSS.1/94-501 16194

Management & Operating
Contractor

24



Subsurface Railroad System
Subsurface Railroad Turnouts Specification (3)

Products:

® Turnout Panels Will Form Part Of An Electrified Rail System

® New Materials Specified

® Turnouts To Be Supplied In Prefabricated Panels Designed To Fit Flat
Part Of Invert Segments

® Panel Dimensions No More Than 1400 mm x 9144 mm (55 in x 30 ft)

® Rail Attached To Panels With Pandrol "e" Type Clips

°

Electrically Operated Throws,,,.[ M /j;’;/ //; W ,

Civilian Radioactive Waste

Management System
g y LV.ESSB.RSS.1/84-501 116194 25

Management & Operating
Contractor



Subsurface Railroad System
Subsurface Railroad Turnouts Specification (4)

Execution:
® Supplier To Provide Installation Assistance
Submittals:

® Technical Proposal With Drawings And Description of Items To Be
Supplied

® [nstallation Manuals
Notification:

e Supplier To Notify Contractor of Omissions, Discrepancies, and
Requests For Clarification In Writing

Chvilian Radioactive Waste

Management System
g Y LV.ESSE.RSS.1/94-601 16194

Management & Operating
Contractor
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Subsurface Locomoti(les and Rail Cars

Rail Haulage Locomotive & Rolling Stock Analysis, BABFCC000-01717-
0200-00166 |

Rail Cars - Transportation of Muck, Materials & Personnel Specification,
BABFCC000-01717-6300-14960

Trolley/Battery Locomotives Specification, BABFCC000-01717-6300-
14961

Subsurface Diesel Locomotive Specification, BABFCC0O00-01717-6300-
14962

Civllian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ES8SB.RSS.1/84-601 1/5/194
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Subsurface Locomotives and Rail Cars
Rail Haulage Locomotive & Rolling Stock Analysis (1)

Purpose:
® To Determine ESF Requirements For Locomotives and Rail Cars
Quality Assurance:

® Locomotives and Rail Cars Are Not Considered Important To Radiological
Safety Or Waste Isolation (TBV)

Design Method:

® Analytical Method

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.R8S.1/94-501 1/6/94 28




Subsurface Locomotives and Rail Cars
Rail Haulage Locomotive & Rolling Stock Analysis (2)

Design Inputs:
® Transportation Of People & Supplies, BABFCC000-01717-6700-00002
e Subsurface Ventilation Analysis, BABFADOO0OO-01717-0200-00001

® ESF Basis For Design Document, BABOO0O000-01717-6300-00002

Criteria:

® ESF Basis For Design Document, BABOOOOO00-01717-6300-00002

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.R8S.1/94-601 1/6/94 29




Subsurface Locomotives and Rail Cars
Rail Haulage Locomotive & Rolling Stock Analysis (3)

Assumptions:

® Analysis Assumed Non QA Pending Determination of Importance
Evaluation (DIE)

® Requirement #12 From ESF Starter Tunnel DIE Re Limits On
Unrecovered Organics

Civilian Radioactive Waste .
Management System 16104

- LV.ESSB.RSS. 1/94-601
Management & Operating
Contractor




Subsurface Locomotives and Rail Cars
Rail Haulage Locomotive & Rolling Stock Analysis (4)

Analysis:

o Réquirements Applicable To All Rail Cars & Locomotives

All Rail Cars & Locomotives Equipped With Fail Safe Braking System
-  Compatible & Interchangeablé Parts

-  Minimize Potential For Leaks & Spills Of Organic Materials

- Safety Features To Meet Applicable Codes

-  Car Profile Dimensions - Maximum Width 1400 mm (55 in), To Fit
Within 3657 mm X 3657 mm (12 ft x 12 ft) Transportation
Window

-  Nameplates & Markings For Personnel Transportation

Civllian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-501 17604 31




Subéurface Locomotives and Rail Cars
Rail Haulage Locomotive & Rolling Stock Analysis (5)

Analysis (Continued)

Types Of Rail Cars Needed For TBM & ESF Operations Support
i. Supply/Utility Car xi. Drain Water Tank Car
ii. Invert Segment Car xii. Cable Reel Deck/Car
ifli. Vent Tube Car xiii. Rail Mounted Drill Car
iv. Scissor Lift Car Xiv. Muck Car
v. Personnel Car xv. Equipment Car
vi. Maintenance/Lube Car
vii. Explosive Car
viii. Sanitation Car
ix. Vacuum/Clean Up Car
X. Shotcrete Transport

& Placement Car
Civilian Radioactive Waste
Management System

- LV.ESSB.RSS.1/94-501 1/5/94
Management & Operating .

Contractor
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Subsurface Locomotives and Rail Cars
Rail Haulage Locomotive & Rolling Stock Analysis (6)

® Types Of Locomotives Required For TBM & ESF Operations Support
-  Trolley/Battery Locomotive
-  Diesel Locomotive

Conclusions:

® This Analysis Forms Input For Development Of Drawings and
Specifications

Civillan Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.R8S.1/94-501 1594 3




Subsurface Locomotives and Rail Cars

Rail Cars - Transportation of Muck, Materials & Personnel

Specification (1)

Section Includes:

Performance Specification - Supplier To Design, Furnish, and Deliver Rail
Cars In accordance with Specification

Quality Assurance:

Not Important To Waste Isolation Or Radiological Safety. (TBV)
Commercial Grade Materials Acceptable

Acceptance - Dimensional/Visual Inspections
Field Verification - Dimensional/Visual Inspections

Products Shall Meet Specified RAM Requirements

Civilian Radioactive Waste
Management System

- LV.ESSB.RSS.1/94-601 15094
Management & Operating i

Contractor
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Subsurface Locomotives and Rail Cars

Rail Cars - Transportation of Muck, Materials & Personnel

Specification (2)

System Description:

Surface & Subsurface Rail Operations To Support TBM and ESF
Operations

- Two 36 in Gauge Tracks, 85 Ib/yd Track, Maximum 3% Track Gradient

Maximum Car Width 55 in, Transportation Envelope in TBM Excavated
Tunnel = 3657 mm x 3657 mm (12 ft x 12 ft)

TBM Transportation Corridor 1800 mm x 2350 mm (72 in x 93 in)
Corridor on TBM Reduces to 1600 mm (64 in) For Cars 1, 2, & 3

Minimum 150 mm (6 in) Clearances Required

Civilian Radioactive Waste
Management System

- LV.ESSB.RSS. 1/94-501 175194
Management & Operating :

Contractor
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Subsurface Locomotives and Rail Cars
Rail Cars - Transportation of Muck, Materials & Personnel
Specification (3)

System Description (Continued)
® Locomotive Weight 22,700 kg (25 Tons)
® Maximum Train Weight 77,300 kg (85 tons) Including Locomotive

® Provisions For Electric Power, Compressed Air, & Water Throughout
Tunnel

Products:

¢ Commonality Of Components

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RS8S.1/94-801 1694 38




Subsurface Locomotives and Rail Cars

Rail Cars - Transportation of Muck, Materials & Personnel

Specification (4)

Products: {Continued)

Rail Cars - As Identified In Analysis with Exception That Shotcrete Cars
& Drills For Jumbo To Be Specified Later

- Supply/Utility Car -  Sanitation Tank Deck

- Invert Segment Car -  Vacuum Car

- Vent Tube (Fan Line) Car- Water Tank Car

-  Scissor Lift Car - Cable Reel Deck

-  Personnel Car - Rail Mounted Drill Jumbo

-  Maintenance/Lube Car - Muck Car

-  Explosive Box Deck -  Equipment Car*

*  For Large & Heavy Equipment, Runs On Double Track (Four Rails)
Civillan Radioactive Waste

Management System

- LV.ESSB.RSS.1/94-501 116194 37
Management & Operating

Contractor



Subsurface Locomotives and Rail Cars

Rail Cars - Transportation of Muck, Materials & Personnel

Specification (5)

Execution:

Supplier to Assemble Rail Cars Prior To Shipment

Supplier To Provide Checkout Documentation & Verify Final Assembly

| Rail Cars To Be Painted Safety Yellow

Final Inspection & Acceptance By Constructor At Job Site

Submittal and Notification:

Shop Drawings, Inspection Schedules, & Inspection Reports

Supplier To Notify Contractor of Omissions, Discrepancies, or Requests
For Clarification In Writing

Civillan Radioactive Waste

Management System -
9 Y LV.ESSB.RSS.1/94-501 1694 38

Management & Operating
Contractor



~ Subsurface Locomotives and Rail Cars
Trolley/Battery Locomotives Specification (1)

Section Includes:

® Performance Specification

@ Supplier To Design, Furnish, & Deliver Trolley/Battery Locomotives
Quality Assurance:

® Not Important To Waste Isolation Or Radiological Séfety. (TBV)
Commercial Grade Materials Acceptable

® Prevention and Mitigation of Organic Leaks & Spills
e Field Verification - Dimensional/Visual Inspections
System Description:

® As For Rail Cars

Civilian Radioactive Waste

Management System
g Y LV.ESSB.RSS.1/94-601 15194

Management & Operating
Contractor
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Subsurface Locomotives and Rail Cars
Trolley/Battery Locomotives Specification (2)

Products:

Commonality of Components Between Rail Cars & Other Locomotives

Supply Locomotive

22,700 kg (25 Ton)Trolley/Battery Combination - Battery Powered
On Surface and At TBM

- To Haul 77,300 kg (85 Tons) Load (Including Locomotive) On 3%
Gradient

-  Fail Safe Brakes, Parking Brake, & Regenerative Braking
- Air Compressor For Locomotive & Rail Car Brakes

-  "Deadman” Control

Civllian Radioactive Waste

Management System
g Y LV.ESSB.RSS.1/94-501 1594 40

Management & Operating
Contractor



Subsurface Locomoti"ves and Rail Cars
Trolley/Battery Locomotives Specification (3)

® Locomotive Crane

-  Supply Locomotive Equipped With 13,600 kg (15 Ton) Capacity
Crane

Execution:

® Supplier to Assemble Rail Cars Prior To Shipmeht

¢ Supplier Provide Checkout Documentation & Verification of Final
Assembly

® Locomotives To Be Painted Safety Yellow

e Final Inspection & Acceptance By Constructor At Job Site

Civilian Radioactive Waste

Management System
g y LV.ESSB.RSS.1/94-601 15194

Management & Operating
Contractor
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Subsurface Locomotives and Rail Cars
Trolley/Battery Locomotives Specification (4)

Submittals and Notification:
® Shop Drawings; Inspection Schedules, & Inspection Reports

® Supplier To Notify Contractor of Omissions, Discrepancies, or Requests
For Clarification In Writing

Civilian Radioactive Waste
Management System

Management & Opsrating
Contractor

LV.ESSB.R8S.1/94-501 1594 42




Concrete Invert Segments

® General Arrangement, Invert Segment, Rail Weight and Track Analysis,
BABFCC000-01717-0200-00137

® Rail Placement Invert Segment A Drawing, BABFCCOOO-01717-2100-
40178

® Rail Placement Invert Segment B Drawmg, BABFCCO000-01717-2100-
40179

Note: Precast Concrete Specification & Invert Segments Structural
Drawings By Subsurface Structural Design Group

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-601 1504




Concrete Invert Segments
General Arrangement, Invert Segment, Rail Weight and
Track Analysis (1)

Purpose:

® To Determine TBM Tunnel Roadbed General Arrangement (Invert
Segment) & Track Configuration

Quality Assurance:
® Roadbed & Rail Determined To Be Not Quality Affecting (TBV)
Study Method:

e Evaluated ESFDR, Technical Literature, & Manufacturer Equipment
Specifications |

® Discussions With Constructor

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94.501 1/6/94




Concrete Invert Segments
General Arrangement, Invert Segment, Rail Weight and
Track Analysis (2)

Design Inputs:
® Transportation Of People and Supplies Study

® Letters From Construction Subcontractor To Constructor, re Segment
Design and Ground Support (Steel Sets)

® TBM Tunnel Precast Concrete Invert Segment - De;ign Calculations
Criteria:

® Drawn From ESFDR

Assumptions:

e Roadbed and Track Not Considered Quality Affecting Pending
Determination of Importance Evaluation

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-601 1/6/94
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Concrete Invert Segments
General Arrangement, Invert Segment, Rail Weight and
Track Analysis (3)

Sources Of Information:

® AREA Manual for Railway Engineering

¢ Mining Engineers Handbook

e Standard Handbook For Civil Engineers
® Precast-Prestressed Concrete Handbook

® Goodman Equipment Corporation

Civillan Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.RSS. 1/94-501 16/94




Concrete Invert Segments

General Arrangement, Invert Segment, Rail Weight and

Track Analysis (4)

Design Analysis:

Roadbed (Invert Segments) Arrangement

Limit Flow Of Spilled Hydrocarbons To Rock Surface
Compatability With Steel Sets (For Ground Control)
Allowance For TBM Cutter Wea:r ‘
Lifting Anchors For Placement Behind TBM
Accommodate Double Track Arrangement

Minimize Weight To Facilitate Handling

Civillan Radloactive Waste

Management System

Management & Operating

LV.ESSB.RSS.1/94-601 1/6/84

Contractor
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Concrete Invert Segments

General Arrangement, Invert Segment, Rail Weight and

Track Analysis (5)

Design Analysis {Continued)

Track Configuration

Track Gauge 915 mm (36 in)

85 b per yard Track Compatible With Heaviest Axle Load & Ease Of
Handling

Maintain Clearances Within Transportation Envelope
Rail Attachments Selected For Concrete Invert Segment
Electrical Bonding

Special Segment With Blockout For Transferring Pipes Across
Tunnel

Civilian Radioactive Waste

Management System

LV.ESSB.RSS.1/94-501 1/6/94

Management & Operating
Contractor



Concrete Invert Segments
Rail Placement Invert Segment Drawings (1)

Section Includes:

® Rall Placement Invert Segment A Drawing, BABFCC000-01717-2100-
40178 - Standard Segment

@ Rall Placement Invert Segment B Drawing, BABFCC000-01717-2100-
40179 - Segment With Cutout For Pipes

Purpose:
® To Provide Detailed Drawings For Fabrication Of Concrete Invert Blocks

® Separate Structural Drawing Provide Rebar Detalls

Civilian Radloactive Waste -
Management System

Management & Operating
Contractor

LV.ESSB.RSS.1/94-501 116194




Concrete Invert Segments
Rail Placement Invert Segment Drawings (2)

Design Input:
® General Arrangement, Invert Segment, Rail Weight and Track Analysis
Instructions to Contractor:

® Constructor Will Have Option To Fabricate Invert Segments On Site

® Quantity To Be Estimated From Tunnel Layout Drawings

Civillan Radioactive Waste
Management System

Management & Operating
Contractor

LV.ES8B.RSS.1/94-601 17594 60




Package 2B - Subsurface Design
List of Deliverables (1)

Muck Storage Study, BABCCOOOO-AA-12-00008-00
ESF Excavation Study, BABEOOOOO-01717-6700-00008-00

Rail Haulage Locomotive & Rolling Stock Analysis, BABFCCO00-01717-
0200-00166

'Subsurface Railroad Trackwork Specification, BABFCCOOO-01717-
6300-02452

Trolley System Analysis, BABFCCO00-01717-0200-00151

Subsurface Rallroad Turnouts Specification, BABFCC000-01717-6300-
02453

Trolleleattéry Locomotives Specification, BABFCC000-01717-6300-
14961

Civilian Radioactive Waste
Management System —

- LV.ESSB.RSS.1/94-501
Management & Operating
Contractor

61



Civilian Radioactive Waste r7z{7 2
Management System

Management & Operating TRW Environmental Safety

Contractor Systems Inc.

ESF SUBSURFACE DESIGN
90% DESIGN REVIEW

MECHANICAL PRESENTATION
PACKAGE 2B

Name: Donald F. Vanice

Date: January 5, 1994

B&W Fus! Company INTERA Inc. Logicon RDA
Duke Engineering & Services, Inc. JK Research Assoclates, Inc. Morrison Knudsen Corporation
Fluor Daniel, Inc. E. R. Johnson Associates, Inc. Woodward-Clyde Federal Services




90% DESIGN REVIEW

MECHANICAL PACKAGE 2B
DESIGN TEAM
D. F. VANICA 794-1996
A. R. KHAN | 794-5396
R. S. JURANI 794-7774

Civilian Radioactive Waste
Management System LV.ESSB.DFV.1/94-002

Management & Operating
Contractor

16948

1A



90% Design Review
Mechanical - Package 2B
Scope

e Compressed Air System
¢ Fire Protection System
Z\&—z Fire Hazards
z&r ZL} Wastewater Collection System

¢ Ventilation System

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1698



Compressed Air Distribution Design Analysis

e Purpose
~ Define Subsurface Compressed Air Requirements
~ Size Distribution System
¢ Quality Assurance
-~ TBV Pending Completion of I?IE
Desigh Mtethod |
~ Conventional Engineering Practice
e Codes & Standards
- ASME/ANSI B31.3 Chemical Plant and Refinery Piping

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/84-002 1594 3




Compressed Air Distribution Design Analysis
(continued)

e Design Inputi_

~ ESFDR '

— RSN Design Analysis ST-ME-011
e Regulatory Commitment Criteria

~ 29 CFR PART 1926

~ 30 CFR PART 57, SUBPART L
e Assumptions

~ Compressed Air Delivered to Portal at 125 psig and 70°F

Civillan Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1/5/94 4




Compressed Air Distribution Design Analysis
(continued)

e Sources of Information
— TBM Supplier
— Test Community
— Subsurface Design
— Surface Design

e Computer Programs
— None Used

e Analysis

— Flow Rate - 3,000 scfm Demand - 2,500 scfm Design

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.OFV.1/94-002 1/694




Compressed Air Distribution Design Analysis
(continued)

e Analysis (continued)
-~ Equivalent Pipe Length - 28,000 ft
-~ Pipe Sizes/Friction Losses
6 in/0.105 psi/100 ft
8 in/0.026 psi/100 ft
¢ Conclusions
~ 8 in Schedule 10 Pipe Selected

— 118 psig available at most remote location

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 176194




Fire Protection Design Analysis

e Purpose
— Evaluate & Select Fire Protection System
— Size System Components
e Quality Assurance
-~ TBV Pending Completion of DIE
e Method -
— Conventional Engineering Practice
e Codes & Standards
— DOE Orders
— NFPA Standards

Civilian Radioactive Waste

Management System LV.ESSB.DFV.1/94-002 1/6/94

Management & Operating
Contractor



Fire Protection Design Analysis
' (continued) |
¢ Design Input
- ESFDR
e Regulatory Commitment Criteria
- 30 CFR PART 57, SUBPART C
-~ 29 CFR PART 1910, SUBPART L
—~ 29 CFR PART 1926
-~ CCR, Title 8, Div 1, Chapter 4, Subchapter 20, Article 4
¢ Assumptions
~ Single Heading Construction

~ Group 1 Ordinary Hazard Occupancy

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 176194 8




Fire Protection Design Analysis
(continued)

e Assumptions (continued)
— Classified as Underground Facility per 10 CFR 60

— Fire Protection Requirements Specified by DOE Order
5480-7A

e Sources of Information

— Subsurface Fire Hazards Analysis

— TBM Supplier

Civilian Radioactive Waste

ement System
Manag t Sy LV.ESSB.DFV.1/94-002 15m4

Management & Operating
Contractor



Fire Protection Design Analysis
(continued)

e Sources of Information (continued)
— Testing Community
— Crane Technical Paper
— Cameron Hydraulic Data

e Computer Programs

— None Used

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

176194



Fire Protection Water Requirements, GPM

Code/ DOE NFPA 13 NFPA 14 |NFPA 123| ESF
System | 6430.1A |Hydraulic Pipe Design
Calc Schedule
Sprinklers| NFPA 13| 225 NFPA 13 | NFPA 13| 225
Fire Hose 500 250 850 100 150 150
Allowance
Subtotal 725 475 850 325 375 375
Process 100 100 100 100 100 100
Total 825 575 950 425 475 475

Civilian Radloactive Waste
Management System

~ Management & Operating

Contractor

LV.EBSB.DFV.1/84-002

1/5/94
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Fire Protection Design Analysis
(continued)

e Analysis
— Fire Protection Methods
— Water Supply Requirements
— Pipe Sizing
— Pressure
e Conclusions
— 375 gpm Water for Fire Suppression
- 100 gpm Water for Construction

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

1/6/94
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Fire Protection Design Analysis
(continued)

e Conclusions (continued)

65 psig Minimum Pressure

Motor Operated Isolation Valves at 270 m (900 ft)
Intervals

Fire Hose Stations at 90 m (300 ft) Intervals
Wet Pipe Sprinklers at 5 Locations
Boost Pump Required

Civilian Radioactive Waste

Management System

LV.ESSB.DFV.1/94-002 176194

Management & Operating

Contractor
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Subsurface Fire Hazards Analysis

e Purpose
~ Evaluate Risk from Fire
¢ Quality Assurance
— TBV Pending Completion of DIE
o Design Method
— Review Known & Potential Tunneling Activities

— Apply Existing Fire Protection Codes, Standards &
Regulations

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 16194
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Subsurface Fire Hazards Analysis
(continued)

e Codes & Standards
~ DOE Orders
~ NFPA Standards

o Design Input

— Fire Protection Design Analysis

e Regulatory Commitment Criteria
— 29 CFR PART 1910, SUBPART L
- 29 CFR PART 1926
- 30 CFR PART 57, SUBPART C |
- CCR Title 8, Div 1, Chapter 4, Subchapter 20, Article 4

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 16194 16




Subsurface Fire Hazards Analysis
{continued)

e Assumptions

-~ None Used
e Sources of Information

-~ ESFDR

— Reference Information Base
e Computer Programs

- None Used

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

16/94
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Subsurface Fire Hazards Analysis
(continued)

e Analysis
—~ Construction
Noncombustible Materials
~ Fire Protection
Fire Hose Stations
Limited Sprinkler System
Portable Fire Extinguishers

Alarms

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ES8B.DFV.1/94-002

1594



Subsurface Fire Hazards Analysis
(continued)

e Analysis (continued)

~ Fire Protection (continued)
Detectors
Fire Resistant Equipment
Refuge Areas
Regulations

— Potential Hazards.
Fire Sources

Hydraulic Fluids

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.E88B.DFV.1/94-002

16194
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Subsurface Fire Hazards Analysis
(continued)

e Analysis (continued)
- Potential Hazards (continued)
Fire Sources (continued)
- Grease & Oils
Diesel Fuel
Tires

Water & Air Hoses

Electric Insulation

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

176194



Subsurface Fire Hazards Analysis
(continued)

¢ Analysis (continued)
— Potential Hazards (continued)
Ignition Sources
Engine Exhaust
Malfunctioning Brakes, Bearings & Gears
Faulty Electrical Equipment
Welding & Cutting Operations

Civllian Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1694
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Subsurface Fire Hazards Analysis
(continued)

e Conclusions
~ Potential Hazards from Fire Reduced
No Hazard to Human Life
No Release of Hazardous Materials

No Delay to Program Objectives

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1/6/94
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Subsurface Wastewater Analysis

e Purpose
— Establish Requirements for Dewatering System
— Estimate Quantities of Wastewater
— Develop Design Concept
¢ Quality Assurance
— TBV Pending Completion of DIE
e Design Method
— Conventional Engineering Practice
e Codes & Standards
— ASME/ANSI B31.3 Chemical Plant & Refinery Piping

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.E58B.DFV.1/84-002 1594




Subsurface Wastewater Analysis
(continued)

e Design Input
- ESFDR
¢ Regulatory Commitment Criteria
— 10 CFR PART 60
- 30 CFR PART 57
- 29 CFR PART 1926
- 29 CFR PART 1910
- CCR Title 8, Div 1, Chapter 4, Subchapter 20, Article 4

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94.002 1/6/94




Subsurface Wastewater Analysis

(continued)

e Assumptions

~ Sources of Wastewater

Construction

Fire Protection
Water Main Failure
Ground Water

8 in Water Main Size

~ 15 sec Isolation Valve Closure

— Temporary System Capable of Advancing with

Excavation Face

Civilian Radioactive Waste

Management System

LV.ESSB.DFV.1/94-002

Management & Operating

Contractor

1/6/94



Subsurface Wastewater Analysis
(continued)

e Sources of Information
— Reference Information Base
— Subsurface Fire Protection Design Analysis
— Cameron Hydraulic Data
— Crane Technical Paper
e Computer Programs

— None Used

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1/6/94




 Subsurface Wastewater Analysis
(continued)

o Analysis
~ Estimated Wastewater Quantities
Construction - 50 gpm
Fire Protection - 4,500 gal
Water Main Failure - 5,000 gal
Ground Water - Unknown
— Gravity Flow to Tunnel Low Point

— Portable Sump During Construction

Civllian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/84-002 16794
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Subsurface Wastewater Analysis
(continued)

e Conclusions
~ Two Systems Required
~ Skid Mounted 1,000 gal Temporary System

~ 5,000 gal Permanent System in Alcove

~ Compartmentized Sumps

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1594
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Subsurface Ventilation Analysis

e Purpose

Establish Airflow Requirements
Equipment Arrangement

Size Ductwork

Determiné Fan Performance
Evaluate Operation at Reduced Flow

Evaluate Heating & Refrigeration Requirements

e Quality Assurance

— TBV Pending Completion of DIE

Civilian Radioactive Waste

Management System

LV.ESSB.DFV.1/94-002

Management & Operating

Contractor

1/6/94



Subsurface Ventilation Analysis
(continued)

e Design Method

— Analytical Method Using Computer Software
e Codes & Standards

- 10 CFR PART 60

~ 30 CFR PART 57

-~ 29 CFR PART 1910

- 29 CFR PART 57

-~ DOE Order 5483.1A

-~ DOE Order 5480.4

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 15/94




Subsurface Ventilation Analysis
(continued)

e Codes & Standards (continued)
— DOE Order 5480
— Bureau of Reclamation
— State of Nevada
— ACG1H (Industrial Ventilation)
- NFPA
- CCR TTitle 8
- SMACNA

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

176/94



Subsurface Ventilation Analysis
(continued)
e Codes & Standards (continued)
- ASHRAE
— ESFDR
- RIB
e Design Input
— ESFDR
Environmental Controls
Maintainability
15 YR Design Life

Safety Features

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

11594
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Subsurface Ventilation Analysis
(continued)

e Design Input (continued)

~ ESFDR (continued)
Noise Level
Minimize Leakage
Growth Capability
Monitoring & Warning
Standby Power

Uncertainty Allowance

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/93-002

1/6/94
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Subsurface Ventilation Analysis
(continued)

e Regulatory Commitment Criteria
- 29 CFR PART1926
— 30 CFR PART 57
— State of Nevada, Part 1, Title 46, Chapter 512 NRS
— Dept. of Interior, Bureau of Reclamation
e Assumptions
— One Heading
— Duct Friction Factor = 15 x 10-10

— Drift Friction Factor = 75 x 10-10

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1/6/94




Subsurface Ventilation Analysis
(continued)

o Assumptions (continued)
- 10% Length Allowance for Duct Joints & Misalignment
— Must Fit Within Transportation Envelope
e Sources of Information
~ Mine Véntilation and Air Conditioning
~ AMCA Standard 210
~ SME Mining Engineering Handbook
— Proceedings of the 6th U.S. Mine Ventilation Symposium

~ Joy Axivane Fan Catalog

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

" LV.ESSB.DFV.1/94-002 15194 34




Subsurface Ventilation Analysis
(continued)

e Sources of Information (continued)

~ Industrial Ventilation

— A Manual of Ventilation Design Practices

—~ Raytheon Services Nevada Various Title | Reports
e Computer Programs

-~ VNETPC, Version 3.1, Ventilation Simulation with
Gas Distribution Was Used

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1594
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Subsurface Ventilation Analysis
(continued) |

e Analysis
— Used Vaneaxial Fans in Series Operating in Exhaust Mode
~ 150 fpm Maximum Air Velocity in Ramps

- 217 fpm Net Air Velocity Based on 25% Leakage and
20% Uncertainty Allowance

— Design Airflow Rate of 106,800 CFM

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1594 38
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Subsurface Ventilation Analysis
(continued)

¢ Analysis (continued)
— Evaluated:

Air Duct Size
Fan Speed & Spacing
Ventilation Capabilities as Construction Advances
Reduced Air Flow Requirements
Choked Flow
Mechanical Refrigeration

Ramp Heaters

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1/6/94
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Subsurface Ventilation Analysis
(continued)

° Conciusions
— Single Exhaust Duct Supports ESF Construction

— Design Air Velocity of 217 fpm Including
Leakage & Uncertainty Allowance

~ Design Airflow Rate of 110,000 cfm at 11.0 in W.G.
~ Two Stage Vaneaxial Fan with Adjustable Pitch Blades
15 Fans Required at 518 m (1,700 ft) spacing

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002 1/6/84
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Subsurface Ventilation Analysis
(continued)

e Conclusions (continued)
— 66 in Diameter Rigid Duct

— Pressure Release to Avoid Excessive Negative
Pressure

— Mechanical Refrigeration Not Required

— Ramp Air Heaters Not Required

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.E8SB.DFV.1/84-002 17694




Ventilation Fan Specification

* Includes Design, Manufacture and Delivery of 15 Fan Assemblies
e Quality Assurance is TBV Pending Completion of DIE |
e Products

— Vaneaxial Fan

—~ Inlet & Outlet Silencers

~ Inlet & Outlet Cones

~ Inlet Screen

~ Inlet Adapter with Access Door/Drop Box

— Outlet Adapter with Pressure Release Door

— Flexible Connectors

Civillan Radloiactlve Waste
Management System

Management & Operating
Contractor

LV.ES8B.DFV.1/94-002 15194 40
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Civilian Radioactive Waste
Management System

Management & Operating
Contractor
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Ventilation Fan Specification
(continued)

¢ Products (continued)

— Motor Controller

—~ Reversible Starter

— Vibration/Temperature Monitoring
e Execution

— In-Plant Performance Tests

— Assist in Installation & Startup

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

16/84
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Ventilation Fan Specification
(continued)

e Submittals & Notification
— Shop Drawings
— Performance Data

—~ Proof of Compliance

- O&M Manuals

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

156094



Ventilation Duct and Fittings

¢ Includes Design and Fabrication
¢ Quality Assurance is TBV Pending Completion of DIE

e Products

— 18 GA 66 in. Dia x 6.1 m (20 ft) Long Duct
Segments

— Mechanical Clamp Type Couplings
- Fittings

Civilian Radioactive Waste
Management System LV.ES8B.DFV.1/94-002 15194

Management & Operating
Contractor



Ventilation Duct Specification

e Execution
— Fabrication to be at NTS
- Dimensional/Visual Inspection
— Random Leakage/Structural Testing
- Installation by Site Contractor
e Submittals

— Shop Drawings

Civillan Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.DFV.1/94-002

1/65/94
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ESF SUBSURFACE DESIGN
90% DESIGN REVIEW

ELECTRICAL/INSTRUMENTATION PRESENTATION

Name: W. J. Reed
Date: January 5, 199
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Duke Engineering & Services, inc. JK Research Assoclates, Inc. Morrison Knudsen Corporation
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90% DESIGN REVIEW

ELECTRICAL/INSTRUMENTATION - PACKAGE 2B

DESIGN TEAM

BILL REED
EDGAR EBERHARD
LES FERNANDEZ

DENNIS MARKMAN

794-7371

794-7083

794-5354

(208) 386-5579

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 175/94
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90% Design Review
Electrical/Instrumentation - Package 2B

Scope of Package

e Switchgear (Package 2A)
— Electrical Subsurface Short Circuit Anaiysis
— Electrical Subsurface Voltage Drop Analysis
— Electrical S'ulbsurface Load Analysis
— Single Line Diagrams (Reference Only)

e Metal-Clad Cable Code Review Analysis

e Electrical Subsurface Grounding Analysis

e Subsurface Electric Trolley System Specification

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 16194

Management & Operating
Contractor




90% Design Review
Electrical/Instrumentation - Package 2B
Scope of Package

(continued)

e Subsurface Monitoring and Warning System
-~ Subsurface Monitoring and Warning System Specification
~ P&ID Drawings
e Control System
— Control System Analysis
— Integrated Control System Specification
~ Drawings
Logic Diagram
Block Diagram
P&ID Drawings

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 1594

Management & Operating
Contractor




Switchgear (Package 2A)

Electrical Subsurface Short Circuit Analysis
e Purpose
~ Determine Maximum Short Circuit Currents
e Quality Assufance
— TBV Pending Completion of DIE
e Methods

- Analytical' Using Conventional Engineering Practices

Clvilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 1/5/94




Switchgear (Package 2A)

(continued)

Electrical Subsurface Short Circuit Analysis (continued)

e Codes & Standards

Code of Federal Regulations (CFR) |

American National Standards Institute, Inc. (ANSI)
ANSl/Institute of Electrical and Electronic Engineers (IEEE)
ANSI/National Fire Protection Association (NFPA)
Underwriter’s Laboratory, Inc. (UL}

California Code of Regulations (CCR)

U.S. Department of Energy (DOE)

Industry Standard Reference

Civilian Radioactive Waste

Management System

LV.ESSB.WJR.1/94-001 16198

Management & Operating
Contractor



Switchgear (Package 2A)

(continued)

Electrical Subsurface Short Circuit Analysis (continued)
e Design Inputs

— Project Single Line Diagrams

— Nevada Test Site (NTS)

- Raytheon Services Nevada (RSN) Design Analysis
ST-EL-200 North Portal Short Circuit Analysis

- YMP/CM-0019-ESF-Design Requirements (ESFDR)
e Criteria-

- DOE 6430-1A

-~ DOE ESFDR/CM-0019

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 1/5194

Management & Operating
Contractor




Switchgear (Package 2A)

(continued)

Electrical Subsurface Short Circuit Analysis (continued)

- o Assumptions

Installation of a second 138/12.47 kV Transformer
All loads operating at the same time

Primary transformer impedance assumed to be nine
percent, and X/R ratio is assumed 20

Demand factor for the TBM is assumed 100 percent

Other assumptions as listed

Civllian Radloactive Waste
Management System LV.ESSB.WJR.1/94-001 ' 16194

Management & Operating

Contractor



Switchgear (Package 2A)

(continued)

Electrical Subsurface Short Circuit Analysis (continued)
¢ Sources of Information

- DOE 6430.1A

— RSN Design Analysis ST-EL-200

- YMP/CM-0019 - ESF - Design Requirements

-~ YMP/CM-0016 - ESF - Technical Baseline

— RSN BFD-001, Basis for Design

- M&O Basis for Design (BFD)

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.E3SB.WJR.1/94-001 15194




Switchgear (Package 2A)

{continued)

Electrical Subsurface Short Circuit Analysis (continued)
e Sources of Information (continued) |
— Single Line Diagrams

~ Westinghouse Electric Co. - Electric Transmission
and Distribution Ref. Book

— Other listed sources
e Computer Programs

—~ None

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/84-001 _ 1/8/94




Switchgear (Package 2A)

(continued)

Electrical Subsurface Short Circuit Analysis (continued)
e Body -

— Calculations as indicated
¢ Conclusions

— 500 MVA rating for 12.47 switchgear

-~ Depending on location, 480 V circuit breaker shall
have 42000 or 50000 AIC

Civilian Radioactive Waste
Management System LV.ESSB.WJR. 1/94-001 16194

Management & Operating
Contractor
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Switchgear (Package 2A)

{(continued)

Electrical Subsurface Voltage Drop Analysis
e Purpose

—~ Determine the worst case voltage drop for the
Subsurface Electrical Distribution System

e Quality Assurance
— TBV Pending Completion of DIE
e Methods

—~ Analytical Using Conventional Engineering Practices

Civllian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 1/6/94
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Voltage Drop Analysis (continued)
e Codes & Standards
— Code of Federal Regulations (CFR)
— American National Standards Institute, Inc. (ANSI)
— California Administrative Code (CAC)
— California Code of Regulations (CCR)
— California Electrical Code (CEC)

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR. 1/94.001 15194
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Voltage Drop Analysis (continued)
e Codes & Standards (continued)

— American National Standards Institute, Inc./Institute of
Electrical and Electronics Engineers (ANSI/IEEE)

— National Fire Protection Association (NFPA)
— U.S. Department of Energy (DOE)

— Industry Standard Reference

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ES8B.WJR.1/94-001 16194
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Switchgear (Package 2A)

{continued)

Electrical Subsurface Voltage Drop Analysis (continued)
e Design Inputs

— Project Single Line Diagrams

— Nevada Test Site (NTS)

- Raytheon Services Nevada (RSN) Design Analysis
ST-EL-200 North Portal Short Circuit Analysis

- YMP/CM-0019-ESF-Design Requirements (ESFDR)
e Criteria

- DOE 6430-1A

~ DOE ESFDR/CM-0019

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 T mes

Management & Operating
Contractor
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Voltage Drop Analysis (continued)
e Assumptions
- Installation of a second 138/12.47 kV Transformer

—~ All loads operating at the same time

— Primary transformer impedance assumed to be nine
percent, and X/R ratio is assumed 20

— Demand factor for the TBM is assumed 100 percent

— Other assumptions as listed

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 1/5/94

Management & Operating
Contractor
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Voltage Drop Analysis (continued)
¢ Sources of Information |

- DOE 6430.1A

- YMP/CM-0019 - ESF - Design Requirements

- YMPICM-OO16 - ESF - Technical Baseline

- YMP/Raytheon Services Nevada (RSN) RSN-BFD-
001, Basis for Design

— RSN Analysis ST-EL-202
— RSN Analysis ST-EL-200

Civilian Radioactive Waste
Management System LV.ESSB.WJR. 1/94-001 17594

Management & Operating
Contractor
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Voltage Drop Analysis (continued)
e Sources of Information (continued)

— M&O Basis for Design (BFD)

~ Single Line Diagrams

— Westinghouse Electric Co. - Electric Transmission
and Distribution Ref. Book

~ Other listed sources
e Computer Programs

—~ None

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 1594
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Voltage Drop Analysis (continued)
e Body

—~ Calculations as indicated
e Conclusions

- Evaluated feeder cable sizes will not exceed 3
percent

-~ Power Factor correction is required to maintain 85%
or better power factor

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 16194
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Switchgear (Paékage 2A)

(continued)

Electrical Subsurface Load Analysis

¢ Purpose

— To provide load data and supporting documentation
for the electrical design and equipment selection for
the subsurface ESF

e Quality Assurance

~ TBV Pending Completion of DIE

Civillan Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR. 1/94-001 1%/24

10



Switchgear (Package 2A)

(continued)

Electrical Subsurface Load Analysis (continued)

e Methods
- Analytical Using Conventional Engineering Practices
— Vendor data for system and components
- YMP/CM-0019 ESF-Design Requirements (ESFDR)

— Raytheon Services Nevada (RSN) Design Analysis
ST-EL-207 North Portal Bus Loading Analysis

— Others as Listed

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 176m94
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Load Analysis (continued)

e Codes & Standards

American National Standards Institute, Inc./Institute of
Electrical and Electronics Engineers (ANSI/IEEE)

American National Standards Institute/National Fire
Protection Association (ANSI/NFPA)

U.S. Department of Energy (DOE)
California Administrative Code (CAC)
California Electrical Code (CEC)
California Code of Regulations (CCR)

Civilian Radioactive Waste

Management System

LV.ESSB.WJR.1/94-001 15194

Management & Operating
Contractor

2



Switchgear (Package 2A)

(continued)

Electrical Subsurface Load Analysis (continued)
e Design Inputs

— Project Single Line Diagrams |

- YMP/CM-0019-ESF-Design Requirements (ESFDR)
e Criteria

- DOE 6430-1A

— DOE ESFDR/CM-0019

Civllian Radioactive Waste
Management System LV.E8SB.WJR.1/94-001 15084

Management & Operating
Contractor

22



Switchgear (Package 2A)

{(continued)
Electrical Subsurface Load Analysis (continued)
e Assumptions
— Standby Loads
60% ventilation fans
100% lighting distribution
100% electric service distribution
100% electric control power distribution

— Loads are considered for Topopah Spring (TS) tunnel
from north to south portal, and forecasted for Calico
Hills (CH) tunnel and Main Test Area

— Other Assumptions as listed

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR. 1/94-001 ’ Y 1Y




Switchgear (Package 2A)

(continued)

Electrical Subsurface Load Analysis (continued)

e Sources of Information

DOE 6430.1A

YMP/CM-0019 - ESF - Design Requirements
YMP/CM-0016 - ESF - Technical Baseline
Raytheon Services Nevada (RSN) RSN-BFD-001,

 Basis for Design

VI&O ESF Basis for Design (BFD)
Single Line Diagrams

Other Reference Material Listed

Civilian Radioactive Waste

Management System

LV.ES8SB.WJR.1/94-001 1/6/94

Management & Operating

Contractor
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Load Analysis (continued)

e Computer Applications
— Lotus 1-2-3 for load listing only
e Body

~ Calculations as indicated

Civillan Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001

16/94
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Switchgear (Package 2A)

(continued)

Electrical Subsurface Load Analysis (continued)
e Conclusions

- Standby diesel generators shall feed.a standby load
of about 12 MIVA

- Projecte}d Subsurface loads during operation and
- construction is 30 MIVA

Note: This analysis does not take into account
scheduling of construction activities

— Other Conclusions as listed

Civllian Radioactive Waste
Management System

Management & Operating -
Contractor

LV.ES8B.WJR.1/94-001 1594




Switchgear (Package 2A)

(continued)

Single Line Diagrams (Reference Only)

e 44000 - Subsurface Main & North Portal Switchgear Singie Line
Diagram

e 44011 - Subsurface TS Tunnel Substations Single Line Diagram Sht 1
e 44012 - Subsurface TS Tunnel Substations Single Line Diagram Sht 2
e 44013 - Subsurface TS Tunnel Substations Single Line Diagram Sht 3
e 44014 - Subsurface TS Tunnel Substations Single Line Diagram Sht 4
e 44212 - Subsurface Electrical Notes & Legend Single Line Diagram

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 %4 27
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Metal-Clad Cable Code Review Analysis

e Purpose

—~ To determine the code requirements for the use of

Metal-Clad Cable for Medium Voltage application in
the Subsurface Design |

e Quality Assurance
~ TBV Pending Completion of DIE
e Methods

~ Analytical review of the code requirements

Civllian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ES8B.WJR.1/94-001 11594




Metal-Clad Cable Code Review Analysis

{continued)

e Codes & Standards
— Code of Federal Regulations (CFR)

— American National Standards Institute
(ANSI)INational Fire Protection Association (NFPA)

-~ United States Department of Energy (DOE)
— California Code of Regulations (CCR)

e Design Inputs |
~ YMP/CM-0019-ESF-Design Requirements (ESFDR)

Civilian Radloactive Waste
Management System LV.ESSB.WJR.1/94-001 1/5/94

Management & Operating
Contractor
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Metal-Clad Cable Code Review Analysis
(continued)

e Criteria
- Not Applicable
e Assumptions
- Not Applicable
¢ Sources of Information
— Code of Federal Regulations (CFR)

- American National Standards Institute
(ANSI)/National Fire Protection Association (NFPA)

— United States Department of Energy (DOE)
— California Code of Régu’lations (CCR)

Civilian Radioactive Waste
Management System LV.E8SB.WJR. 1/94.001 16194

Management & Operating
Contractor




Vetal-Clad Cable Code Review Analysis

(continued)

e Computer Programs
— Not Applicable
o Analysis

-~ Analysis as indicated

Civilian Radloactive Waste
Management System LV.ESSB.WJR.1/94-001 - 1/5194 31

Management & Operating
Contractor




Metal-Clad Cable Code Review Analysis

(continued)

e Conclusions

- The medium voltage feeder cables are not required by cbde
to be Type MC cable and may be installed in any approved
method

— The mobile substation/TBM feeder cable must be type MC
cable or multiconductor cable approved for the application

- Use Mine Power Cable type MP-GC for permanent and
mobile substation feeders, and use Shovel and Dragline
Cable type SHD-GC for the TBM trailing cable

Note: This will require a change to the ESFDR

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 1/6/84 32




Electrical Subsurface Grounding Analysis

e Purpose

— To determine the grounding requirements for the
ESF Subsurface area |

~ Provide information on lightning protection and
equipment grounding and bonding

e Quality Assurance
~ TBV Pending Completion of DIE
e Methods

- Analytical Using Conventional Engineering Practices

Civillan Radioactive Waste
Managsment System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 1694
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Electrical Subsurface Grounding Analysis
(continued)

e Codes & Standards

Code of Federal Regulations (CFR)

American National Standards Institute (ANSI)

California Electrical Code (CEC)

California Code of Regulations (CCR) |

Institute of Electrical and Electronics Engineers (IEEE)
National Fire Protection Association (NFPA)

U.S. Department of Energy (DOE) |

U.S. Department of Interior/Bureau of Mines (DOI/BOM)

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 17594 33

Management & Operating

Contractor



Electrical Subsurface Grounding Analysis
(continued)

e Criteria
- DOE 6430-1A
- DOE ESFDR/CM-0019
e Design Inputs
- Project Single Line Diagrams

— ESF Basis for Design (BFD)

Civilian Radioactive Waste
Management System LV.ESSB.WJIR. 1/94-001

Management & Operating
Contractor

/594



Electrical Subsurface Grounding Analysis
(continued)

e Assumptions
~ Formulas used are valid for increase of resistivity with depth

-~ Schwarz’s Formula for calculating ground resistance is valid for
existing soil conditions as measured per IEEE Standard 81-83

— The formula in IEEE 80-86 for embedding ground rods in
concrete is valid when using resistivity enhancement back
packing

— The coefficient curves in Figure 18 in IEEE 80 are considered
linear and may be interpolated linearly as required for
calculations

— Other assumptions as listed

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 1594 38

Management & Operating
Contractor




Electrical Subsurface Grounding Analysis
(continued)

o Sources of Information
-~ DOE 6330.1A
- YMP/CM-0019 - ESF - Design Requirements
— YMP/CM-0016 - ESF - Technical Baseline
~ Raytheon Services Nevada (RSN) BFD-601, Basis for Design
~ M&O - ESF - Basis for Design
~ |EEE Publications Listed
— Single Line Diagrams

— Other Listed Material

Civilian Radioactive Waste . |
Management System LV.E888.WIR. 1184001 - -

Management & Operating
Contractor



Electrical Subsurface Grounding Analysis
(continued)

e Computer Applications

- None
e Body

~ Calculations as indicated
e Conclusions

~ Tunnel safety grid resistance will be less than or
equal to 2 ohms

~ Others as listed in Appendix A and Appendix B

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94.001 1598

Management & Operating
Contractor

38



Subsurface Electric Trolley System Specification

¢ Includes Design, Manufacture and Delivery of the
Electric Trolley System

¢ Quality Assurance is TBV Pending Completion of DIE
¢ Products |

- 15,580 m (51,115') of Trolley Conductor

- Disconnect and Section Isolation éwitches

— 1000 kW Rectifier Units

— Main Contactor

— Main DC Switch

- 15 kV 3-Phase Load Break Switch

Civillan Radioactive Waste
Management System - LV.ESSB.WJR.1/94-001 1694

Management & Operating
Contractor

39



Subsurface Electric Trolley System Specification

(continued)

¢ Products (continued)
- 12.47 kV Dry-Type Transformer
—~ Utility and Lighting System (5 kVA)
— Tunnel Center Type Enclosure
e Execution |
~ Installation of system
—~ Provide Technical Assistance and Training

— Field Testing

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001

Management & Operating
Contractor

15194
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Subsurface Electric Trolley System Specification
: (continued)

¢ Submittals & Notification
~ Erection Drawings
— Shop Drawings
— Single Line Diagrams
— Certified Test/Inspection Reports
- O&M Manuals
— Others as Listed

Civilian Radioactive Waste
Management System LV.ESSB.WJR. 1/94-001 116194

Management & Operating
Contractor




Subsurface Monitoring and Warning System

Subsurface Monitoring and Warning System Specification

¢ Provide a PC-based hardware and software data
acquisition system, area gas sensors and transmitters

¢ Quality Assurance is TBV Pending Completion of DIE
e Products

— Personal Computer (PC) system, complete with
monitor and printer

— Microprocessor-based RTU’s

—~ Gas Sensors

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.W.R.1/94-001 1%/94

42



Subsurface Monitoring and Warning System
(continued)

Subsurface Monitoring and Warning System Specification (continued)
¢ Products (continued)

— Radon Monitor

— Noise or Sound Monitoring

— Relative Humidity

~ Dust Monitoring

—~ Redundant System

— Alarm/Event Logger

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 17594 43

Management & Operating
Contractor




Subsurface Monitoring and Warning System
(continued)

Subsurface Monitoring and Warning System Specification (continued)
e Execution

— Acceptance Test

— Operator and Technical Training

— Calibration and Commissioning
e Submittals & Notification |

— Schedule Information

-~ Layout/Interconnection Drawings

— Performance Data

— Others as Indicated

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 17694 44

Management & Operating
Contractor




Subsurface Monitoring and Warning System
(continued)

P&ID Drawings

¢ 43004 - Subsurface Life Safety & Monitoring Equipment
P&ID Sht 1 -

e 43005 - Subsurface Life Safety & Monitoring Equipment
| P&ID Sht 2 '

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 1/6/94 45
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Control System

Control System Analysis
e Purpose

-~ To investigate alternative approaches for the
selection of an integrated control system

¢ Quality Assurance
~ TBV Pending Completion of DIE
¢ Methods

— Review of two industrial control system
technologies

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 16194
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Control System
(continued)

Control System Analysis (continued)
e Codes & Standards
~ American National Standards Institute, Inc. (ANSI)
—~ Instrument Society of America (ISA)
¢ Design lnpufs
— YMP/CM-0019 ESF Design Requirements (ESFDR)
e Assumptions |

— Stand-alone PLC based control packages will be
provided for mechanical equipment

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 17594

Management & Operating
Contractor
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Control System
(continued)

Control System Analysis (continued)
¢ Assumptions (continued)

- Data Collection and Monitoring Systems will
maintain real time communications with the control
system

— Other Assumptions as Listed
e Computer Programs

~ None
e Body

— Analysis as indicated

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 /594

Management & Operating
Contractor
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Control System
(continued)

Control System Analysis (continued)
e Conclusion

— Each Mechanical System will have a network of
individual PLC’s linked to a master PLC that wiill
communicate to a central control system

— All individual and system PLC's share a common data
link and can be sourced from the same manufacturer

— Ventilation System shall have redundant PLC’s in a
“hot-backup” configuration

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/93-001 /6194

Management & Operating
Contractor
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Control System
(continued)

Control System Analysis (continued)

e Conclusion (continued)

— Control System communicates over Ethernet TCP/IP
Protocol to interface with proposed IDS system

— Other conclusions as indicated

Civilian Radioactive Waste ,
Management System LV.ESSB.WJR.1/94-001 176194

Management & Operating
Contractor
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Control System
(continued)

Control System Specification

¢ Includes Design, Supply, Fabrication, and performance of -

the control system. Includes all the necessary hardware
and software for a complete system as indicated

¢ Quality Assurance
— TBV Pending Completion of DIE
¢ Products
~ Master PLC with Ethernet Interface Module
- Two (2) Operator Workstations
— Software (as required)

— LAN for Operator Interface System

Civilian Radioactive Waste
Management Svsten_l LV.ESSB.WJR.1/94-001 R, 7T

Management & Operating
Contractor

61



Control System
(continued)

Control System Specification (continued)
¢ Products (continued) |

- Data Communication System

~ Remote PLC I/O

— Other Products as indicated

e Execution

— Installation by a qualified technician
— Factory Acceptance Test
—~ Site Acceptance Test

— Training

Civilian Radioactive Waste
Management System LV ESSB.WIR.1/94.001

Management & Operating
Contractor

1594



Control System
(continued)

Control System Specification (continued)
e Submittals & Notification

- Drawings

— Ladder Logic program listing

-~ Data Base Listings

- O&M Manuals

Civilian Radioactive Waste
Management System LV.ESSB.WJR.1/94-001 1594

Management & Operating
Contractor




Control System
(continued)

Drawings

¢ 44050 - Integrated Control System Logic Diagram

e 44060 - Control & Monitoring System Block Diagram
e 43000 - Subsurface Electric\al Notes & Legend P&ID
e 43001 - Surface Muck Conveyors P&ID Sht 1

e 43002 - Surface Muck Conveyors P&ID Sht 2

e 43003 - Construction Process and Firewater Chemical
Tracer Injection P&ID

e 43004 - Subsurface Life Safety & Monitoring Equipment
P&ID Sht 1

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 1/6/94




Control System
(continued)

Drawings (continued)

® 43005 - Subsurface Life Safety & Monitoring Equipment

P&ID Sht 2
e 43006 - Subsurface Muck Conveyors P&ID Sht 1
e 43007 - Subsurface Muck Conveyors P&ID Sht 2
e 43008 - Subsurface Ventilation System P&ID Sht 1
e 43009 - Subsurface Ventilation System P&ID Sht 2
e 43010 - Subsurface Fire Protection P&ID Sht 1

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 1694




Control System
(continued)

Drawings (continued)
e 43011 - Subsurface Fire Protection P&ID Sht 2

e 43012 - Compressed Air Chemical Tracer Injection
System P&ID

e 43018 - Subsurface Security/Communication Flow
Diagram

e 44213 - Subsurface Electrical Notes & Legend Lighting
& Power

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.WJR.1/94-001 17604
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Clvilian Radioactive Waste ‘;';?"""
Management System TRW Envi -
Contractor Systems Inc.

ESF Subsurface Design
Package 2B

90% Design Review

CIVIL/STRUCTURAL DESIGN

Kenneth J. Herold
January 7, 1994
B&W Fuel Company INTERA Inc. Logicon RDA
Duke Engineering & Services, Inc. JK Research Assoclates, Inc. Morrison Knudsen Corporation
Fluor Danlel, Inc. ' £. R. Johnson Associates, Inc. Winston & Strawn

- Woodward-Clyde Federal Services



Package 2B - Civil/Structural Design

Civil/Structural Review Participants

Ken Herold 794-5393
Ted Gonzaga 794-5390
Spiro Romanos 794-7053
Walt Golien 794-7931

Civilian Radioactive Waste
Management System LV.ESSB.KJH.1/94-004 e

Management & Operating
Contractor




Package 2B - Civil/Structural Design

List of Deliverables (1)

Analyses:

e BABFCB000-01717-0200-00139
TBM Tunnel Precast Concrete Invert Segment -
Design Calcs

Drawings:

« BABFCC000-01717-2100-41099
Rail Placement Invert Segments - A
Plan, Sections & Details

« BABFCC000-01717-2100-41100
Rail Placement Invert Segments -B
Plan & Sections

Civilian Radioactive Waste

Management System LV.ESSB.KJH.1/64-004 1594

Management & Operating
Contractor



Package 2B - Civil/Structural Design

List of Deliverables (2)

Specifications:

« BAB000000-01717-6300-03101
Concrete Formwork - Subsurface

« BAB000000-01717-6300-03201
',Concrete Reinforcement - Subsurface

« BAB000000-01717-6300-03301
Cast-in-Place Concrete - Subsurface

« BAB000000-01717-6300-03480
Precast Concrete

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.XKJH.1/94-004 1594




Package 2B - Civil/Structural Design

List of Deliverables (3)

Specifications: (Continued)

« BAB000000-01717-6300-03600
Equipment & Structural Support & Base Plate Grout
- Subsurface

« BABDCA000-01717-6300-11911
Additional Trailing Floor with Geologic Mapping
Gantry

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004 17894




Package 2B - Civil/Structural Design

Withdrawn From Package 2B

Analyses:
« BABFCB000-01717-0200-00148

ESF Subsurface Design Muck Handling Conveyor
Bend Tower & Bent #1 Support Foundations

« BABFCB000-01717-0200-00149

ESF Subsurface Design Muck Handling, Transfer
Tower Foundation

Drawings:
« BABFCB000-01717-2100-41096

Bend Tower & Bent #1 Foundation - Plan, Sections &
Detalils

e BABFCB000-01717-2100-41097
Transfer Tower Foundation - Plan, Sections & Detalils

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004 18/84




Package 2B - Civil/Structural Design

Withdrawn From Package 2B - (Continued)

Specifications:

« BAB000000-01717-6300-02221
Foundations, Excavation & Backfill -
Subsurface

« BAB000000-01717-6300-02380
Drilled Concrete Piers

Civilian Radioactive Waste
Management System LVESS 4154004

Management & Operating
Contractor

17em4

7



I 7/ \

oS
s,

-
\\/
AL}
~J:

sV

v
v

= N ATl

L0 R

[R) ﬁ\\\ TR
1t

totuninies!

/ 1 g}

1
g
.W.::

7,0t
:::.W.: \

\
"\ ,L
Dy \

MY
St
\ N RUIIE
20
ser00f§ld

JW\E::::

Nl rner
XY e

S ALETITIL J

L/
A

’ -
MUCK STORAGE AREAN 7
-
4

~
I
-
e,
-

r
/,
4, CYRBENT

=
[
-

W\t

1 T
"
‘! .Z/”/; Wit

1 -: ___s:
o

AN\t iy
Copmmntfpda ¥ ¢

i
A :/’..__\\::t g\.ﬁq

A ¢_\::Z~M..\~ »nl -
\ .

7
]

-~ PRe
__-

il g

///z

Hire 7
1"zt

“ATION OF
S

>R
/
L}

)

A

‘"
’"
/

! .r-—

(

S

A
\

OR w-501

\

AR,
e N =
\

\

OF /CONVE:

\ \

« '
. 3

4
]

-

[
{ (3
\

A

-

PRPPOSED ROUTE

~

A

i

PROPOSED-MJICK STORAGE AR

L TRV L D :

M TTIRE IS



N 764989.13
E 570452. 71

: . \\\\\\ g TRANSFER TOWER
| "~~~ PROPOSED CONVEYOR—/,/ Y /~

! : i ~~ _ROUTING b Y
] .\u \l ' '\ -
| \\ /’ ‘ ) % N\
. \,\ ’, ‘ 3
= \
! CURRENT CONVEYOR . \

. ROUTING .
/ \

7~

04-JAN-1994 16:20 /projsesf_ss/stru/dgn/utilpin.dgn .-



Package 2B - Civil/Structural Design

Structural Design Elements Included in
Package 2B

* TBM tunnel precast concrete invert segments

» Additional trailing floor with Geologic Mapping
Gantry

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004 178194
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Package 2B - Civil/Structural Design

TBM Tunnel Precast Concrete
Invert Segments Design Covers

 TBM Tunnel Precast Concrete Invert Segment -
Design Calcs

* Rail Placement Invert Segments - A
Plan, Sections & Details
* Rail Placement Invert Segments - B
Plan, Sections & Details
* Precast Concrete Specification
 Concrete Reinforcement - Subsurface Specification
e Concrete Formwork - Subsurface Speciﬁcation
e Cast-in-Place Concrete - Subsurface Specification

Civilian Radioactive Waste .
Management System LV.ESSB.KIH.194.008 .

Management & Operating
Contractor

1



Package 2B - Civil/Structural Design

 TBM Tunnel Precast Concrete Invert Segments

- Design Calcs (1)
Purpose:

-~ Design TBM Tunnel Precast Concrete Invert

Segments for locomotive loads and for lifting
loads

— Design lifting anchors to be used for rigging
during installation

- Design miscellaneous items for rails adjustment
required to meet tolerances

— Two types
Segment A - Typical

Segment B - Required for pipe crossing from left
rib to right rib

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004 16/94

12



Package 2B - Civil/Structural Design

* TBM Tunnel Precast Concrete Invert Segments

- Design Calcs (2)

Quality Assurance:

— To be determined by Determination of Importance
Evaluation. Expected to be non-QA item because
segments are designed to be removable.

Design Method: |

-~ Hand calculations

Codes and Standards:

- CFR 30, CFR 29, California Code of Regulations,
Military Standard 1472D, AISC, ASCE, ASTM, AWS,

ACI

Civilian Radloactive Waste ,
Management swtem LV.ESSB.KJH.1/84-004 41894

Management & Operating
Contractor




Package 2B - Civil/Structural Design

* TBM Tunnel Precast Concrete Invert Segments
- Design Calcs (3)

Design Inputs:

- Dimensions for precast concrete invert from TS
North Ramp Invert Concrete Segment Plan,
Section & Details - BAB000000-01717-2100-40179

~ General Arrangement, invert segment rail weight &
track - BABFCC000-01717-0200-00137

— Rails loadings and dynamic factor

-~ Commercial product - lifting anchor structural
properties

- Allowable bearing capacity for North Ramp rock

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004 15794




Package 2B - Civil/Structural Design

* TBM Tunnel Precast Concrete Invert Segments
- Design Calcs (4)

Criteria:
- BFD
Assumptions:
— Dimensions and sizes of the precast concrete
invert segment are compatible with Contractor’s

rigging scheme. This assumption will be verified
against the Contractor’s final rigging scheme.

— The location, number and sizes of lifting anchor is
based on Contractor’s preliminary
recommendations and comments. This
assumption will be verified against the
Contractor’s final rigging scheme.

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004 1/8/94

18



Package 2B - Civil/Structural Design

* TBM Tunnel Precast Concrete Invert Segments
- Design Calcs (5)

Computer programs:
—~ None
Conclusions:

- Use concrete sections and reinforcement as
shown on drawings.

Civilian Radioactive Waste

Management System LV.ESSB.KJH.194.004 18594

Management & Operating
Contractor

18



Package 2B - Civil/Structural Design

» Concrete Formwork - Subsurface Specification (1)

Section includes:

- Furnishing, erecting, bracing and removal of
subsurface formwork for concrete

Quality Assurance:

— Considered not important to waste isolation or
radiological safety. Decision still not determined.

- Dimensionall/visual inspection

~ Written criteria for design and construction
Products:

- Forms

Civilian Radioactive Waste
Management System = LV.ESSB.KJH.1/94-004 1894 17

Management & Operating
Contractor




Package 2B - Civil/Structural Design

« Concrete Formwork - Subsurface Specification (2)

Execution:
- Examine form foundation
- Fabricate and erect forms

- Provide construction joints, contract|on jolnts and
isolation joints

~ Provide forms to produce smooth, pléasing
surfaces for exposed concrete

Submittals and notification:

- Shop drawings, calculations & schedules in
accordance with “Submittal and Notification
Requirements”

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/84.004 176/84 18




Package 2B - Civil/Structural Design

« Concrete Reinforcement - Subsurface Specification (1)

- Section includes:

— Furnishing reinforcing steel bars, welded wire
fabric and accessories

Quality Assurance:

— Specification to be used for both QA and non-QA
items as directed by Determination of Importance
Evaluation

- Material dedication required when determined to
be quality affecting

- Tensile testing required .
- Dimensional/visual inspection of products
- [dentification of products

Civilian Radioactive Waste
Management System

Management & Operatir;g
Contractor

LV.ESSB.KJH.1/94-004 7wee 19




Package 2B - Civil/Structural Design

« Concrete Reinforcement - Subsurface Specification (2)

Products:
-~ Reinforcing bars
~ Welded wire fabric
— Accessories
Execution:
- Cleaning

— Placement in accordance with drawings and this
specification

Submittals and notification:

— Shop drawings and notification in accordance with
“Submittal and Notification Requirements”

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LVESSB.KJH.1/84-004 17594 20




Package 2B - Civil/Structural Design

« Cast-in-Place Concrete - Subsurface Specification (1)

Section includes:

—~ Furnishing all materials, tools, equipment, and
labor necessary to mix, transport, place, finish,
and cure concrete for foundations, tunnel and
alcove crown, walls, ramp invert, equipment
bases, and other concrete as specified herein and
indicated on subsurface drawings.

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/84-004 178194 21




Package 2B - Civil/Structural Design

+ Cast-in-Place Concrete - Subsurface Specification (2)

Quality Assurance:

— Specification to be used for both QA and non-QA
items as directed by Determination of Importance
Evaluation

— Material dedication required when determined to
be quality affecting

— Compressive strength testing

— Dimensionallvisual inspection of products and
containers

— Field verification per specification

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/84-004 1894 2




Package 2B - Civil/Structural Design

« Cast-in-Place Concrete - Subsurface Specification (3)

Products:
— Aggregates
- Water
— Admixtures
— Cement
- Design Mix

- Curing Materials

Chvilian Radioactive Waste
Management SYStem LV.ESSB.KJH.1/94.004 1594 2

Management & Operating
Contractor



Package 2B - Civil/Structural Désign

 Cast-in-Place Concrete - Subsurface Specification (4)

Execution:
- Surface preparation
- Field Quality Control
— Production
- Conveying and placement
-~ Finishing

- Curing

Civilian Radioactive Waste
Management System LV.ESSB.KJH.1/94.004 4894 2%

Management & Operating
Contractor




Package 2B - Civil/Structural Design

Cast-in-Place Concrete - Subsurface Specification (5)

Submittals and Notification:

— Shop drawings, placement logs, design mix and
other information as required in “Submittals and
Notification Requirements”

Civilian Radioactive Waste
Management System

LV.ESSB.KJH.1/94.004 178094 28
Management & Operating

Contractor



Package 2B - Civil/Structural Design

« Precast Concrete Specification (1)

Section includes:

- Furnishing all materials, tools, equipment, and
labor necessary to fabricate, cure concrete, and
transport precast concrete members.

Quality Assurance:

— Considered not important to waste isolation or
radiological safety because units are designed to
be removed. However, Determination of
Importance Evaluation has not heen completed.

— Construction to conform to drawings.

- Receipt verification and field verification to
conform to this specification.

Civillan Radioactive Waste

Management System LV.ESSB.KJH.1/84.004 8194

Management & Operating
Contractor



Package 2B - Civil/Structural Design

« Precast Concrete Specification (2)

Products:
— Aggregates
- Water
— Admixtures
— Cement
- Reinforcement
- Mix

— Curing Materials

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004

1me



Package 2B - Civil/Structural Design

« Precast Concrete Specification (3)

Execution:
— Fabrication tolerances
— Curing
- = Sampling and testing
— Casting
— Delivery

Civilian Radioactive Waste

Management System LV.ESSB.KJH.1/84.004 1894 2%

Management & Operating
Contractor



Package 2B - Civil/Structural Design
. Precast Concrete Specification (4)

Submittals and Notification:

- Shop drawings, documentation and receipt
notification in accordance with “Submittals and
Notification Requirements”

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94 004 1584




Package 2B - Civil/Structural Design

« Equipment and Structural Support Base Plate -
Grout - Subsurface (1)

Section includes:

-~ Furnishing all labor, materials, tools, equipment,
and performing all work required for installation of
group in accordance with the requirements of this
section and as shown on the drawings.

Quality Assurance:

— Considered not important to waste isolation or
radiological safety. Determination of Importance
Evaluation not yet completed.

— Recelpt verification and field verification in
accordance with this specification.

Civillan Radioactive Waste

Management System LV.ESSBKIH.194-004 175194

Management & Operating
Contractor



Package 2B - Civil/Structural Design

« Equipment and Structural Support Base Plate -
Grout - Subsurface (2)

Products:
-~ Grout materials and strength
— Portland Cement
- Water
— Fine aggregate
Execution:
— Surface preparation
- Mix design
- Placement
— Curing

Civillan Radioactive Waste
Management System

Management & Operating
Contractor

LV ESSB.XJH.1/84-004 15194 3




Package 2B - Civil/Structural Design

« Equipment and Structural Support Base Plate -
Grout - Subsurface (3)

Submittals and Notification:

— Verifications and Installation Procedures in
accordance with “Submittal and Notification
Requirements”

Civilian Radioactive Waste

Management System LV ESSB.KJH.1/94.004 18594

Management & Operating
Contractor

2



Package 2B - Civil/Structural Design

e Civill Structural Drawings

Rail Placement Invert Segments - A
Plan, Sections & Details
— Typical for length of 7.62m bore
- Designed to accept steel sets if required

— Not cast solid to effect weight reduction for easier
handling

Rail Placement Invert Segments - B
Plan & Sections

- Used only where required for pipe crossmg from
left rib to right rib

— Not designed to accept steel sets
-~ Roughly same weight as Segment A

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004 178/94




Package 2B - Civil/Structural Design

+ Additional Trailing Floor With Geologic Mapping
Gantry Specification (1)

Purpose: '

The mapping deck/gantry will rest upon rail cars
located between the third and fourth cars of the
TBM trailing gear. The main purpose of the deck is
to provide for geologic mapping. The deck will
also provide for the installation of a platform to
enable water spray cleaning of the tunnel rib for
mapping and to support drilling equipment for
horizontal rock bolt placement, and the installation
of a supplemental ground support platform.
Utilities will be continued along the deck, including
the conveyor and ventilation duct. The mapping
gantry will operate over a 150-foot interval of
trailing floor.

Civilian Radioactive Waste :
Management System LV.ESSB.KJH.1/54-004 11894

Management & Operating
Contractor




Package 2B - Civil/Structural Design

« Additional Trailing Floor With Geologic Mapping
Gantry Specification (2)

Development:

Placing the mapping operations in the trailing gear
instead of behind the machine is a change to
previous strategy and does require that additional
equipment be obtained in the form of the trailing
decks. The previous plan required a second utility
jumbo, in addition to the mapping platform, for
crews working behind the mappers relocating the
utilities. Under the current plan, the second jumbo
is not required.

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH. 194004 1/8/34

35



Package 2B - Civil/Structural Design

« Additional Trailing Floor With Geologic Mapping
Gantry Specification (3)

" Development: (Continued)

The biggest advantage of the new location for the
scientific operations is that the tunnel is available
to the scientists sooner in the excavation process
and a larger segment is available for photography.
An added advantage is the labor savings realized
by not needing to relocate utilities around the
scientific operations on the mapping platform.

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94.004 178194 38




Package 2B - Civil/Structural Design

« Additional Trailing Floor With Geologic Mapping
Gantry Specification (4)

Development: (Continued)

- The resulting configuration and specification is the
result of extensive integration and coordination
meetings and discussions between personnel of
the following organizations:

e United States Bureau of Reclamation - Charged
with the photography and mapping required for
site characterization within the tunnel bore.

 Los Alamos National Laboratory - C_harged
with the testing requirements for site
characterization within the tunnel bore.

Civilian Radioactive Waste

Management System LV.ESSB.KIH.184-004 18194

Management & Operating
Contractor

7



Package 2B - Civil/Structural Design

« Additional Trailing Floor With Geologic Mapping
Gantry Specification (5)

Development: (Continued)

e Kiewit/PB - Subcontractor to REECo, charged
with TBM operation and its associated trailing
gear.

e M&O - Charged with preparing a performance
specification for the procurement of the
mapping gantry as described in the
Exploratory Studies Facility Design
Requirements (ESFDR).

Civillan Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.1/94-004 17892




Package 2B - Civil/Structural Design

« Additional Trailing Floor With Geologic Mapping
Gantry Specification (6)

Development: (Continued)

Meetings were scheduled and held on the following
dates:

June 10, 1993

June 15, 1993
August 24, 1993
September 13, 1993
September 24, 1993
September 30, 1993
October 27, 1993

Civilian Radloactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.KJH.194.004 11884 38




Package 2B - Civil/Structural Design

 Additional Trailing Floor With Geologic Mapping
Gantry Specification (7)

Development: (Continued)

Input from Kiewit/PB personnel commenced at the
August 24, 1993 meeting, at which time it was
decided to have the mapping gantry ride a trailing
floor which would be inserted between cars
number 3 and number 4 of the TBM trailing gear.
As stated previously, this was a change from the
original concept of having the mapping gantry
operate independently behind the TBM trailing
gear.

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LVESSB.KJH.1/84-004 17894




Package 2B - Civil/Structural Design
- Additional Trailing Floor With Geologic Mapping
Gantry Specification (8)
Section Includes:

-~ Performance specification for mapping gantry and
supporting trailing floor

Quality Assurance:

—~ Considered not important to waste isolation or
radiological safety. However, decision has not yet
been made for Determination of Importance
Evaluation.

System Description:
— As explained previously under Purpose

— Refer to Figure 11911-A, “Geologic Mapping
Gantry and Trailing Floor”

Civilian Radioactive Waste

Management System LV.ESSB.KJH.1/94.004 1894

Management & Operating
Contractor

41
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Package 2B - Civil/Structural Design

. Additional Trailing Floor With Geologic Mapping
Gantry Specification (9)
Products:

— Eight-car trailing floor with utilities and muck
conveyor

— Mapping gantry independently propelled on rails
mounted on trailing floor

Execution:

— Design, fabricate and deliver trailing floor and
geologic mapping gantry

— Provide assistance to Contractor for field erection

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

LV.ESSB.XJH.1/84-004 1594
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