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1. INTRODUCTION
1.1 PURPOSE

This Viability Assessment (VA) Design and Review Plan (Plan) will identify and discuss the
organizations and tools (schedules, processes, plans, etc.) that will be used to direct, control, and
monitor progress toward the timely and successful development of design and systems engineering
components of the VA package. It will address the activities and products of the Civilian
Radioactive Waste Management System Management and Operating (M&O) Contractor’s
Engineering and Integration (E&I) Operations area, which has responsibility for the design and
systems engineering of the repository and engineered barrier system, and for interfacing with other
M&O Operations areas. The creation of this Plan will facilitate the identification and organization
of the E&I activities and products required to support the VA milestone. ‘

1.2 SCOPE

As required by the fiscal year (FY) 1997 Energy and Water Appropriations Act, the VA package
will include four components:

“(1) the preliminary design concept for the critical elements for the repository and waste
package;

(2) atotal system performance assessment, based upon the design concept and the scientific
data and analysis available by September 30, 1998, describing the probable behavior of
the repository in the Yucca Mountain geological setting relative to the overall system
performance standards;

(3) a plan and cost estimate for the remaining work required to complete a license
application; and

(4) an estimate of the costs to construct and operate the repository in accordance with the
design concept.”

This Plan will address the scope of the Design and Systems Engineering activities and products
required to support the development of these four components. The VA milestone support addressed
in this Plan will focus on those aspects of waste package and repository design that are important to
post-closure criticality control, and to post-closure waste containment and isolation performance.
The Design and Systems Engineering activities will both support and be supported by the total
system performance assessment for the VA milestone. This Plan will also address those aspects of
repository surface and subsurface operations, and of waste package and repository design required
to support the cost estimates and License Application (LA) planning. The results of these activities
will be documented in a VA package to be developed in accordance with the Viability Assessment
Monitoring Plan (VA Monitoring Plan) (in development).

Those Design and Systems Engineering activities and products required to support the VA milestone
are a subset of the total set of activities to be performed in FY 97/98. For example, FY 97/98
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activities and products that will not be included in this Plan or in the VA package are those related
to planning, the National Environmental Protection Act (NEPA), operational safety, construction
methods, maintenance, and operations not affecting the repository performance.

1.3 OBJECTIVES

Many of the objectives of this Plan will be accomplished by the act of creating and delivering the
Plan. That is, it is the forcing function for organizing the E&I activities required to support the VA
milestone and for developing the management tools required to direct, control, and monitor those
activities. An additional objective is to provide a general understanding of the relationship between
the E&I activities and products and the VA management tools. This Plan will provide guidance on
remaining current on the revisions and evolution of VA management tools, and information on how
to access those tools to obtain the current status of the E&I activities and planning which support the
VA milestone.

Because the VA management tools exist as “living” entities outside of this Plan, there is no intention
of updating this Plan once it has been delivered. One of the primary VA management tools will be
the VA Monitoring Plan, which is described in Subsection 1.2. In addition, there will be a sequel
to this Plan which will address those Design and Systems Engineering related topics and issues that
are important to the Site Recommendation (SR) milestone and to the preparation of an LA. This
draft LA Plan is scheduled to be delivered in September of 1997.
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2. BACKGROUND
2.1 ACTIVITIES LEADING TO LA

In response to Congressional guidance from the 1996 fiscal year appropriation, and the additional
policy decisions made by the U.S. Department of Energy (DOE) during development of the
President’s 1997 fiscal year budget request, the path forward for completing the Yucca Mountain
Site Characterization Project (YMP) has been revised. This revision rescheduled the completion of
major YMP milestones of the Environmental Impact Statement (EIS), SR, and LA to maintain the
DOE’s long-term objective of beginning repository operations in the year 2010. This revised YMP
schedule was provided in the Civilian Radioactive Waste Management Program Plan, Revision 1,
dated May 1996.

Based on the knowledge the DOE has gained through scientific investigations and engineering
design activities conducted to date, as well as streamlining and focusing both technical and
regulatory elements of the YMP, the Yucca Mountain Site Characterization Office (YMSCO) has
defined the following three near-term objectives:

1) complete an update to the YMP regulatory framework (DOE’s siting guidelines in 10 CFR
960, General Guidelines for the Recommendation of Sites for Nuclear Waste Repositories.)
in 1997,

2) complete the VA milestone in 1998;

3)  complete the remaining statutory milestones to issue an EIS in 2000, recommend the repository
site to the President in 2001, and submit an LA to the Nuclear Regulatory Commission (NRC)
in 2002.

This Plan addresses the E&I activities and products which support the near-term VA milestone
objective.

2.2 COMPONENTS OF THE VA MILESTONE

The four components of the VA package, as identified in Subsection 1.2, address the design, total
system performance assessment (TSPA), LA planning, and the Mined Geologic Disposal System
(MGDS) cost estimate.

The first component of the VA package will address those design elements that are critical to
determining the feasibility and performance of the repository and the engineered barrier system. This
effort will evaluate the technological feasibility of the designs but will not yet contain the detail
needed for licensing. The designs will build on existing design work documented in the 1996 MGDS
Advanced Conceptual Design Report, with emphasis placed on the key technical questions that affect
licenseability, criticality control, waste containment and isolation, handling and packaging of waste,
performance, and cost. These questions revolve around design of waste packages, surface and
subsurface facilities, thermal management of the waste-generated heat, corrosion of waste packages,
the role of supplemental engineered barriers, degradation of waste forms, and transport of
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radionuclides. In addition, the effort will address concepts for waste retrieval operations,
performance confirmation requirements, safety systems, and other factors that could significantly
affect repository costs.

The second component of the VA package will be a TSPA based on an updated design and the
analyses of available site and engineering data. The primary objective of the TSPA is to evaluate
the probable behavior of the potential repository. An additional objective is to further refine the
evaluations of repository performance under a range of normal conditions and an initial evaluation
under a selected set of conditions imposed by potentially disruptive events, such as tectonic
movements along geologic faults. The TSPA will also evaluate the possible change in performance
as a consequence of the uncertainty in key factors such as groundwater flow, thermal effects, and
corrosion.

The third component of the VA package is the LA Plan, which, among other functions, will identify
the remaining scientific investigations, engineering information, and estimated costs required to
complete an LA. The preparation of the LA Plan will provide an opportunity to assess the adequacy
of the revised approach to site characterization and design, and the effectiveness of updates to the
Office of Civilian Radioactive Waste Management (OCRWM) Program’s regulatory framework.

The fourth component of the VA package provides cost estimates for the repository system. The cost
estimates are not for the total system life-cycle costs (TSLCC), but will address all relevant costs for
the MGDS. It will provide information for policy decisions regarding the feasibility and rationale
for continuing with licensing and construction of a geologic repository at Yucca Mountain.

2.3 DESIGN AND SYSTEMS ENGINEERING ROLE

The E&I Operations area of the M&O is responsible for the Design and Systems Engineering
organizations’ activities which will directly support the first and fourth VA package components on
design and cost estimates. The E&I Operations area will also be responsible for providing accurate
and timely information required to develop the second and third VA package components on TSPA
and LA planning. This Plan will discuss the role of the E&I organization and its activities and
products. Other organizations, activities and products that are dependent on the products of the E&I
Operations area, and which support the VA milestones, are discussed in the VA Monitoring Plan.

24 QUALITY ASSURANCE (QA)

Based on an evaluation in accordance with QAP-2-0, Conduct of Activities, this Plan was determined
to be a non-Q product.

The quality affecting aspects of the Design and Systems Engineering products required to support
the VA milestone will be determined in accordance with applicable procedures.
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3. ENGINEERING ACTIVITIES
3.1 VA CONCERNS

A list of the Design and Systems Engineering related concerns important to the VA milestone has
been developed and is provided in Appendix A. These concerns are areas of work with relatively
higher risk. Consequently, the concerns list will be used to focus the planning and performance of
activities leading to the VA milestone.

.3.2 VAISSUES

A list of the Design and Systems Engineering related issues important to the VA milestone has been

developed and is provided in Appendix B. These issues are-related to trade-offs or decisions with--- - -------

significant, potential impacts for the OCRWM Program. Consequently, the planning for issue
resolution will help provide timely answers to significant questions and will help manage risk
Jeading to the VA milestone. The method for resolving the issues and keeping the list current is also
provided in the appendix.

3.3 VA DESIGN AND SYSTEMS ENGINEERING PRODUCTS

The Design and Systems Engineering products developed in preparation for the VA milestone are
of two basic types. Some consist of information passed along to other YMP organizations to support
their activities leading to the VA milestone (see Section 6 for a detailed discussion of YMP
integration). Other products consist of the components which make up the MGDS design.
Examples of such components are requirements documents, analysis documents, drawings, technical
reports, etc. The current lists of the specific E&I products are provided in the following appendices:

. Waste Package Development and Materials Products (Appendix C)
. Repository Surface and Subsurface Products (Appendix D)
. Systems Engineering Products (Appendix E)

Descriptions for these products are provided in the M&O earned value guidelines documents that
have been developed by the E&I Operations Area and coordinated with the DOE. These descriptions
provide the standards for the stages of completion for each type of document. The FY97/98
schedules (Appendices I, J and K) identify when the products are expected to be completed. By
comparing the contents and timing of each product with the stage of completion standards contained
in the earned value documents and the timing standards contained in the schedules, management is
able to evaluate the progress accomplished toward the VA milestone. Engineering documents will
represent the most important systems, structures, and components as determined by the binning
process. Those systems which are most important to licensing and capital cost are being given
priority in the planning. Studies, reports, and requirements documents, when delivered in
compliance with the earned value guidelines and the planning schedules, will illustrate that timely
decisions are being made on important issues, and that assumptions are being made as necessary to
facilitate progress in completing engineering for the MGDS.
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4. DESIGN REVIEWS

The products to support the VA milestone need not be completed to a level suitable for construction
release. The level of completion for each product will be as required to support defined objectives
of the VA milestone in accordance with the VA Monitoring Plan..

The process for reviewing the design throughout its development has been proposed by the M&O
to include the following:

1) reviews of each product or deliverable during the design process and in accordance with
applicable QA procedures;

2) informal, in-process product status reviews;

3) formal administrative status reviews of cost, schedule, earned value, and deliverables; and

4) formal high-level management system design reviews.

Together, these reviews provide a comprehensive means for assessing progress and  ensuring
customer confidence throughout the design development.

4.1 QA REVIEWS

When each design product (drawings, analyses, specifications, reports) has been developed to a point
suitable to support the VA milestone, it will be released. The product will be reviewed and released
in accordance with the appropriate M&O QA procedures. The following are examples of some of
those procedures:

QAP-3-5, Development of Technical Documents
QAP-3-8, Specifications

QAP-3-9, Design Analysis

QAP-3-10, Engineering Drawings

At this stage of the preliminary design, nearly all the engineering documents will present concepts
that will be carried forward to LA design. These documents represent decisions affecting layout of
the Yucca Mountain Site and the various facilities, design of the most important systems, structures
and components, and plans for design at a more detailed level. As such, all of these engineering
documents will be distributed to the DOE for review. Documents prepared in accordance with QA
procedures will be submitted during the design review process, thus giving the DOE an opportunity
to comment. Documents that are not prepared in accordance with QA procedures will be provided
to the DOE concurrent with the M&O internal review process. This phase of the design will
establish the direction for all subsequent phases of design development. For this reason, the DOE
must be given the opportunity to participate in the process. A copy of all products both before and
after the M&O review, will be distributed to the DOE.
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4.2 IN-PROCESS REVIEWS

In-process status reviews are key to maintaining an on-going communication between the M&O
engineers and their DOE counterparts throughout the development process. This ongoing interaction
is typically informal, but is frequent and regular. Several forums have been established to facilitate
these interactions in which the progress on products or product sets, or briefings for upcoming
reviews, are discussed. The reviews which address Work Breakdown Structure (WBS) unique topics
are facilitated and controlled by the DOE and M&O WBS Managers. The reviews which address
topics common to two or more WBS areas are facilitated by the M&O'’s MGDS Project Engineering
Office.

4.3 ADMINISTRATIVE STATUS REVIEWS

A less frequent but regularly scheduled review of cost, schedules, earned value, and deliverable
status has also been established. This more formal, higher level management review provides an
assessment of how efficiently and timely the design is being developed and provides an opportunity
to identify problems or to pursue specific issues. This review is controlled by the E&I Manager and
DOE counterparts, and is facilitated by the M&O’s MGDS Project Engineering Office.

4.4 MANAGEMENT REVIEWS

The purpose of the management reviews is to provide a high-level review of how all elements of the
design work together to complete the overall mission of safely disposing radioactive waste. During
these reviews, design information provided to other YMP organizations is validated, course
corrections are made, and an assessment performed on the soundness of the overall design. A series
of three management reviews are planned en route to the VA milestone: the June Design Review,
‘the Phase I Design Review, and the MGDS VA Review. These reviews will be structured, where
appropriate, to also meet the VA monitoring requirements as identified in the VA Monitoring Plan.

4.4.1 June Design Review

The purpose of this June 1997 review is to assess the overall engineering approach and obtain high-
level management concurrence. It will address the major issues, topics, risks, concerns and progress
within the E&I area of responsibility. It will not get into a review of the design details nor the
contents of the information being provided to the other YMP organizations to support their VA
milestone activities. These topics will be covered in the Phase I Design Review. A discussion of
this review and a description of the planning for this review are provided in Appendix F.

4.4.2 Phase I Design Review

The purpose of the Phase I Design Review is two-fold. The first purpose is to review all the
information exchanged between Design and Systems Engineering and the interface organizations
such as Performance Assessment (PA), Site, NEPA, etc., to ensure completion. The second purpose
is to compare those activities completed to date, with the planned progress of activities in order to
identify and refocus efforts toward a successful VA milestone. It will be a review of the design and

operational concepts at a more detailed level than covered at the June Design Review. A discussion
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of the Phase I Design Review and a description of the planning for this review are provided in
Appendix G.

4.4.3 MGDS VA Review

The focus of the MGDS VA Review is to ensure that all relevant design information has been
completed and summarized in VA supporting documentation or in the Project Integrated Safety
Assessment. A discussion of this review and a description of the planning for this review are
provided in Appendix H.
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5. SCHEDULES

The FY 97/98 schedules are being developed as part of the current planning activity. Planning is
continuing and the schedules are expected to be completed in March 1997. The current versions of
the E&I schedules are:

. Systems Engineering Schedule (Appendix I)
. Waste Package Development and Materials Schedule (Appendix 1)
. Repository Surface and Subsurface Schedule (Appendix K)

All activities identified in the schedules support the VA milestone except those that are completely
outside the scope of the VA package (see Subsection 1.2). These schedules are used with the other
management tools identified in this Plan to allocated resources and monitor progress toward the VA
milestone.
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6. INTERFACES

The interfaces of the Design and Systems Engineering organizations with other YMP and OCRWM
areas involve both data needs (input) and data deliveries (products). These data needs and deliveries
and their associated dates are captured in the schedules listed in Section 5. These schedules were
used to create a point of departure checklist of the interactions and exchanges of information planned
between the E&I Operations area and other YMP and Program areas both within the M&O and
external to it. This checklist is provided in Appendix L. Some anticipated interfaces are not yet
funded and included in the planning; however, it is expected that when funding and guidance is
provided, the planning will address these Program level interfaces. Specifically, these Program
interfaces will include DOE/EM for the DOE-SNF and other waste, RSAs for waste receipt
characteristics, and potential interfaces for co-located, government directed, federal receiving
' facilities. Additionally, there are plans for various organizations to provide support to E&I activities, -
with budget provided for that support. These interactions with other organizations are captured
within the Basis of Estimates for these specific activities. Numerous organizations are invited to
participate during review of E&I documents. Some participation is required by procedures, but most
of the participation is administratively controlled in the review process.

The design organization will request qualified input in accordance with the QA process. When
qualified input is not available, unqualified input will be used and will be labeled as such.

Design and engineering products (i.e., functional and design analyses, drawings, specifications, etc.)
that address major features and parameters of the developed design and operations will be provided
to support the TSPA-VA and the planning to the LA. Some of this output may be preliminary or be
considered a work in progress (i.e., some products may not be fully reviewed and approved). Such
engineering products will be identified as preliminary and released for a specific purpose.
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7. SUMMARY OF M&O VA MANAGEMENT TOOLS

The M&O VA management tools identified and discussed in this Plan are summarized in the
following Table. A brief description is provided, along with a reference to the corresponding
Appendix which provides a version of the tool that was available at the time this Plan was
developed. These tools are kept current and controlled by the individuals identified in the Table.

Summary Table - M&O VA Management Tools

M&O M&O Keeper | Appen-
Title Description Controller dix
VA Concerns A list of concerns used to focus the | J. Bailey C. Hastings A
planning and performance of
activities leading to the VA
milestone.
VA Issues Issues are identified and the plans to | J. Bailey C. Hastings B
resolve them are provided. The
resolutions of these issues are used
to provide direction and manage risk
leading to the VA milestone.
Waste Package | A list of products to be developed A. Segrest | C. Chagnon C
Development by the Waste Package Development
and Materials and Materials group in FY 97.
Products
Repository A list of products to be developed A. Segrest | B. Stanley D
Surface and by the Repository Surface and
Subsurface Subsurface group in FY 97.
Products
Systems A list of products to be developed A. Segrest | F. VanDerLaan E
Engineering by the Systems Engineering group in
Products FY 97.
June Design Description and planning for the R. Snell M. Sellers F
Review June Review used to integrate the
E&I activities required to support
the review.
Phase I Design | Description and planning for the R. Snell J. Clouet G
Review Phase I Review used to integrate the
E&I activities required to support
the review.
B00000000-01717-4600-00070 REV 00 11 12/15/96




M&O M&O Keeper | Appen-

Title Description Controller dix
MGDS VA Description and planning for the R. Snell J. Clouet H
Review MGDS VA Review used to integrate

the E&I activities required to

support the review.
Systems FY 97/98 schedule of Systems R. Wagner | F. VanDerLaan I
Engineering Engineering tasks and milestones
Schedule used to monitor and control its

activities and products.
Waste Package | FY 97/98 schedule of Waste A. Segrest | C. Chagnon J
Development Package Development and Materials
and Materials tasks and milestones used to monitor
Schedule and control its activities and

products.
Repository FY 97/98 schedule of Repository A. Segrest | B. Stanley K
Surface and Surface and Subsurface tasks and
Subsurface milestones used to monitor and
Schedule control its activities and products.
E&I Interfaces | A point of departure checklist of the |R. Wagner | M. Sellers L

FY 97/98 Planning summary

accounts which involve interfaces

with other YMP and Program areas.
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APPENDIX A

VA CONCERNS

The data contained in this appendix reflects the status of the Yucca Mountain Site
Characterization Project as of 12/16/96. Because of the evolving conditions of the Yucca
Mountain Site Characterization Project, data in this appendix is changed or updated as
necessary. However, this VA Design and Review Plan will not be revised or reissued as a result
of data updates. For a current status of the data in this appendix and/or a copy of the current
version, contact C. Hastings. For suggested changes to the contents, contact J. Bailey.
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VA CONCERNS

A list of concerns has been developed to help focus the planning and performance of the E&I
activities leading to a successful VA milestone. The list includes a title and the organization that is
primarily responsible for addressing the concern in their planning. Sometimes, a short description
of the concern is provided with the title.
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APPENDIX B

VA ISSUES

The data contained in this appendix reflects the status of the Yucca Mountain Site
Characterization Project as of 3/7/97. Because of the evolving conditions of the Yucca
Mountain Site Characterization Project, data in this appendix is changed or updated as
necessary. However, this VA Design and Review Plan will not be revised or reissued as a result
of data updates. For a current status of the data in this appendix and/or a copy of the current
version, contact C. Hastings. For suggested changes to the contents, contact J. Bailey.
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Viability Assessment Design Concerns

=
P4
E
]
g
8 E&I Org. of Primary
L Concern Title o ) Responsibility
C-1 Waste package emplacement concept for thermal management (point load vs line load) B MGDS PE
Subsurface ventilation concept, feasibllity & operation (continuous emplacement drift, preclosure ventitation vs during emplacement only)
C-2  |(concepts for dust control); includes subsurface ventilation redundancy. ) Repository Design
C-3  |Waste package materials Waste Package Development
C-4  |Waste stream characteristics and throughput requirements from receipt to emplacement o L Systems Engineering
C-5__ |Lag storage capacity requirements and concept i R - _ Systems Engineering
C-6 Updated Q-list . Systems Engineering
C7 [Closure & decommissioning concepts for equipment, facilities & operations procedures B Repository Design
C-8__ |Remote welding and NDE of loaded disposal containers - B Repository Design
C-9 |Determine the appropriate and necessary levels of geologic fault characterization i Repository Design
C-10 |ldentify constralnts (standards) from EPA & NRC on waste package loading relative to normal and off-normal operations Repository Design
C-11 |Uist of prohibited and limited use materlals - Systems Engineering
C-12 |Wasle package fabrication method Waste Package Development
C-13 |[Asfrategyfor DOESNF o Waste Package Development
C-14__|Design basis waste characteristics Waste Package Development
C-15 |Safeguards and security requirements and concepts; includes IAEA Inspection requirements and concepts. Systems Engineering
C-16 |SNF burnup measurement requirements and concepts Waste Package Development
C-17 |Surface facilities requirements and concepts o Repository Design
C-18 |Restricted area requirements and concepts ~ Systems Engineering
C-19  |Selsmic design requirements Repository Design
C-20 |Subsurface fault standoff requirements Repository Design
C-21 |OSHA and MSHA code compliance requirements Systems Enginesring
C-22 |Design basis rock fall characteristics - Post Closure ) Repository Design
C-23 |Waste package contalnment requirements B - Waste Package Development
C-24 |Near flald environment design basis Repository Design
C-25 |Nevada transportation routes and modes o System Engineering
C-26 |Off site utility requirements and concepts ~ B Repository Design
C-27 |Subsurface drainage requirements and concepts o Repository Design
C-28 [Number of HLW glass canisters per disposal container . o Waste Package Development
Design development of englneered features that demonstrate licensability of unprecedented systems, structures, components or activitles
C-29 |(SSCA) L o ) MGDS Development
Design development of engineered features that while using existing technology are unique to the MGDS operations and havae little or no
C-30 |design precedence MGDS Development
Design development of englneered features that have significant impact on cost and schedule estimates for MGDS construction, operation,
C-31__ jand closure MGDS Development




8

VA ISSUES

A list of key VA issues has been developed, the resolution of which will provide direction and
reduce risk to the Program. The following steps will be used to track progress of resolving the issues
and for updating the list as required:

« An M&O and a DOE Responsible Individual (RI) is identified for each key VA issue as given in
the table below.

o For each key VA issue, the M&O RI will prepare a resolution plan in accordance with the
guidance given in attachment 1.

« Each resolution plan will be coordinated within M&O and DOE.
« Each resolution plan will be implemented and tracked to the conclusion of the key VA issue.

« On aregular basis, the list of key VA issues and the resolution plans will be reviewed and updated
as required.

The latest version of these resolution plans are provided in Attachment 2. Status of activities
addressed in these resolution plans wiil be monitored in accordance with the VA Monitoring Plan.
E&I management will direct remedial actions and provide necessary resources if progress toward
resolution is not in accordance with the resolution plan.
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Attachment 1 - Resolution Plan Form and Instructions
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Viability Assessment Deslign Issues

*]

f’ VA Issue VA Issue

g POC - DOE | POC - M&O

= Issue Title

1 |Thermal loading range (high, medium, low) (reference values) Harrington Blink

2 |EBS performance enhancements (backfill, drip shislds, etc.) Haught Balady
Criticality control: NRC strategy (probabillistic vs. deterministic) and concepts (filler, control rods, partially filled WP, use Russell Benton

3 |of DU) (assuming burn up credit) .

4 |Emplacement drift ground support concept (steel vs cast in place concrete vs precast concrete) Gonzalez Nolting

5 |Performance Confiration concept (moniforing system, sampling approach, sampling rate, etc.) Boyle Memory

6 [Relrevabllity concept (instant & continuous vs develop when required) Harrington Saunders

7 |Confirmation of high volume and long perod waste handling capability and DBE consequences (dry vs pool) Vema Meyers

8 |Disposal of site generated waste (on site vs off site) Verna Memory

9 |Strategy for mapping repository subsurface Boyle Memory

10 [Post closure perffomance standards Van Lulk Kalla

11 |Viabllity of underground, remote control concepts Harrington McAffee

12 [Bumup credit limits (none vs principal Isotopes) Russaell P. Hastings

13 |Repository seals requirements and concepts Harrington Memory




:‘.1
v {

8. wvescribe the steps in a process that the project will use to briny closure on this issue

!

No.| Title Description Summary Account #

1 | Assign Tasks

2 | Gather Data

3 | Document Resolution

4 | Report Conclusions

9. Provide a rough scheduile of when this issue will be resolved for VA

| FY97 I FY98 |

No. | POC (Name/Phone) Date o|n|D|lU|F|m|A|M}V|J]|A|S|O|N|D[J|FIM|AM]|J]|J]A]S
1 John/x55555 10/1/96 X

2 Joe/x66666 11/12/96 - 4/30/98 Xl-1-1<1-1-1-}-t-1-t-V-01-1-1-1-1-1X

3 John/55555 8/1/98 - 9/1/98 ‘ X|x
4 John/x55555 9/30/98 ' . X

10. Describe a process that will be used to measure performance towards closure. Performance will be measured in accordance with the
process documented in the VA Monitoring Plan.

11. Describe how status will be reported during the process of closing this issue. Status will be reported in accordance with the process
documented in the VA Monitoring Plan.

Coordination:
DOE RIL: M&O RI:
DOE Manager: M&O Manager:

File: varespin.wpd 2 December 16, 1996




Key VA Issue
Resolution Plan

1.  Issue Title: Date: Rev. #

2. Issue Description:

3.  Responsible Individuals: DOE: Phone:
M&O: Phone:

4. Describe the current status and the significance of the issue.

5. Indicate its importance and what effects it will have on a VA.

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning.

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA.

(Continued on next page)
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Key VA Issue
Resolution Plan
Continuation Page for Paragraph 8
No. | Title Description Summary Account

#

File: varespln.wpd

December 16, 1996
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Key VA Issue
‘Resolution Plan

Continuation Page for Paragraphs 4 through 7

Continuvation for Paragraph Number ___:

Filas varsenln wnd




Issue Title:
Date:

Rev. #:

Issue Description:

'y

Key VA Issue
Resolution Plan

Guidance
Taken from list of Key VA Issues.
Date the form was completed sans the coordination signatures.
1st version submitted for coordination signature is Rev. # 00.
After all coordination signatures on Rev. # 00, the 1st modified version submitted for coordination signatures is Rev. #

01. Etc. for other modified versions.

A description of the issue including scope, constraints and specific examples.

Responsible Individuals: Taken from list of Key VA Issues.

For Paragraphs 4 - 7, confine oration to the space provided on the form. However, if additional space is necessary to communicate the full
extent of the planning, use the appropriate continuation page. :

Paragraph 4:

Paragraph S:

Paragraph 6:

Paragraph 7:

Paragraph 8:

Paragraph 9:

File: varespln.wpd

Address what has been done and what is currently being done. Describe the work scope(s) that it is a part of. Identify
groups outside of E&I that are key players. Discuss why it is significant for the OCRWM Program.

Address the importance to VA design of resolving this issue. Identify the impact if it is not resolved by VA,

Describe the products and their contents (if any) that will be used to communicate the resolution of this issue to those
working on TSPA-VA, VA cost estimate, and/or LA planning.

Describe the VA closure criteria for this issue and the general strategy for achieving closure.
Identify and describe the major tasks required to resolve the issue. Type over the examples given in the form. Try to
confine the description to the space provided on the form. Use the appropriate continuation page for additional space

for the major tasks and for any sub-tasks.

For each of the major tasks of paragraph 8, provide the point of contact (POC), dates and schedule notation. Type over

the examples given in the form. Use the appropriate continuation page for additional space for major tasks and for any
sub-tasks. ‘

6 December 16, 1996
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Key VA Issue
‘Resolution Plan

Continuation Page for Paragraph 9

FY98

| FY97

No.

POC (Name/Phone)

Date_

o|n[plslrlmlalmlyls

=

|>
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Attachment 2 - Resolution Plans for Key VA Issues

The following resolution plans for the VA issues have been reviewed by E&I management, but
have not yet been coordinated with the DOE. The M&O is currently working to complete the
coordination with the DOE.

The resolution plans will be updated as necessary during progress toward the VA milestone. C.
Hastings is responsible for maintaining the plans based on input from the DOE and M&O
Responsible Individuals. J. Bailey is responsible for controlling the content of the plans. Any
changes to the plans will require rolling the "Rev" number and obtaining the appropriate DOE and
M&O coordination signatures.

B00000000-01717-4600-00070 REV 00 12/19/96
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Key VA Issue
‘Resolution Plan

Plan Coordination Procedure

The M&O RI shall complete the plan and obtain the required coordination signatures in accordance with the following procedure:

1.

2.

Complete Paragraphs 1 through 7.

Submit the partially completed form to your supervisor for a verbal concurrence and direction to proceed with
completing the form. Continue to rework these paragraphs as necessary until verbal direction is received.

Complete Paragraphs 8 and 9, and sign the form as the M&O RIL.

Submit the draft form to your supervisor for a verbal concurrence from your supervisor, E&I OM signature, and
direction to proceed with the DOE coordination process. Continue to rework the form as necessary until the M&O
Manager’s signature is obtained.

Review the contents of the form with your DOE RI counterpart, and obtain his coordination signature. Continue to
rework the form as necessary until the DOE RI counterpart signature is received. If non-editorial, technical changes are
required, repeat step 4 before obtaining the DOE RI signature.

Request assistance from your DOE RI counterpart in obtaining the appropriate DOE Manager’s signature. Continue to
rework the form as necessary until the DOE Manager’s signature is received. If non-cditorial, technical changes are
required, repeat steps 4 and 5 before obtaining the DOE Manager’s signature.

Insure that copies of the completed form have been delivered to the following distribution:
Your Supervisor
E&I OM
DOE RI
DOE Coordinating Manager
E&I Assistant Manager
MGDS PE Office Manager
M&O Systems Engineering Manager
M&O Design Engineering Manager
Others as Appropriate




Key VA Issue
Resolution Plan

Issue #1: Thermal Management March 10, 1997 Rev. #01
Assigned to: M&O Responsible Individual: Jim Blink Phone: 5-4371
DOE Contact: Paul Harrington Phone: 5-5415
< ’ WM
MgLYManag \M&o Responsible Individual

Issue Description:

Determine thermal management techniques that will be used for VA design (and others that will be
reconsidered for LA design), and then develop design solutions to implement them. Candidate
techniques include overall areal mass loading, line vs. point loading, edge loading, active ventilation,
passive ventilation, the use of backfill or other EBS components, WP sequencing within the
repository, SNF assembly sequencing within individual WPs, and the degree of lag storage required
to implement WP or SNF assembly sequencing. Evaluations to select thermal management
techniques will use as criteria the existing thermal goals stated in the CDA for protection of cladding,
limiting the drift wall mechanical loading, protection of zeolites, limitation of surface temperature rise
and uplift, and shear of the TSW/PTn interface. The evaluations will also consider additional goal(s)
to limit the exposure of WPs to moisture and high humidity (for high AML), to limit temperature-
dependent corrosion for low AML, and to allow drainage of mobilized water through the repository
pillars (for high and low AML). Performance assessment types of criteria, including WP failure
history, EBS radionuclide release rate, and accessible environment dose rate will also be used. This
issue is related to issues 2 (EBS Performance Enhancements), 3 & 12 (Criticality), and 7 (Surface
Facility Waste Handling); resolution of these five issues will require coordination and integration.
This issue is also related to issue 18 (Design Basis Modeling) and will be a subset of the design
options modeled in that issue.

Describe the current status and the significance of the issue:

The VA design will use a specific AML within the 80-100 MTU/acre range. The VA design is
currently using point loading at 83 MTU/acre, but may adjust the AML during VA design. The FY96
Thermal Systems Study recommended reducing the upper bound to 90 MTU/acre, but that
recommendation was not accepted by management because of insufficient evidence, and certainty of
the evidence, to support making a change in requirements. Point loading will be used as the reference
case for VA design, but line loading will continue to be evaluated as a PA sensitivity analysis during
VA. Edge loading, active and passive ventilation, and the use of backfill will not be considered for
the VA design, but may be reconsidered for the LA design. The current design does not consider WP
or SNF assembly sequencing, but that situation may need to change, depending on the additional
thermal goal(s). The current design is limited by the zeolite temperature goal, with the drift wall
temperature goal and the cladding temperature goal being nearly limiting for some of the WPs. The
current design (point loading, no WP or SNF assembly sequencing) may not meet the additional
goal(s) to limit exposure of WPs to moisture and high humidity. Ultimately, the overall design will
be evaluated to regulatory requirements (substantially complete containment, controlled release from
the EBS, releases to the accessible environment, criticality control, etc.). TSPA will be the tool to

File: m&o\document\4600\00070\va\l.wpd Page 1



make such evaluations, and aspects of the TSPA tool will be refined using process model
improvements and data from ongoing laboratory and field testing of thermal processes. If the TSPA
evaluations show the current design does not meet the regulatory requirements, the design
organization is retaining flexibility to go toward a low AML as an alternative. Interfaces for this issue
are Subsurface Design, Surface Design, WPD, WP Materials, Systems, PA, SPO, and the EIS
process.

5. Indicate its importance and what effects it will have on a VA:
The performance of the repository and its cost are dependent on thermal management decisions and
associated design solutions. Not making the appropriate design decisions for VA could lead to an
unacceptable performance in the TSPA for VA. To date, the TSPA calculations have not had enough
fidelity to be used as a tool to easily select thermal management options; the ability of PA to make
such sensitivity analyses has improved considerably in the past few years and is expected to improve
much more as part of the TSPA-VA abstraction process.

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning:
The products of resolving this issue will be decisions on thermal management options to be
implemented in the VA and LA designs, and the design solutions implementing these decisions. The
design solutions will be incorporated in cost estimates and the TSPA. It will be important for the
TSPA abstraction process to include the selected thermal options. For thermal management
techniques not used in the VA design, we will need to plan how to evaluate them, and decide whether
to incorporate them, in the LA design; this planning will need to be part of the LA planning which is
one of the four components of the VA.

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA:
The near term focus will be on the line vs. point loading issue and determining the overall AML. For
the intermediate time frame, the additional thermal goal(s) will be formulated and applied to the VA
design; this should be of use to the PA effort as well. It is anticipated that the new thermal goal(s)
will result in some constraints on the WP and SNF assembly sequencing, and thus on the design and
operational concept.

Closure of this issue will be documented by inclusion of the selected thermal design techniques in the

Controlled Design Assumptions document. Closure for VA will be for a limited subset of thermal
management techniques; the issue will not be fully resolved for VA.

Issue #1 Page 2



8. Describe the steps in a process that the project will use to bring closure on this issue:

No. | Title

Description

Summary Account #

1 Line Load Evaluation

Phase |: Follow up to 96 Thermal Loading Study; reconcile three analysts’
results; plan VA activity in area. (2/18 - 5/19/97)

Phase 2: Use temperature & humidity histories in WP degradation PA
models, predict WP failure time distribution for LL vs. PL and for AMLs in
the 80-100 MTU/acre range (5/20 - 6/23/97).

Phase 3: Use WP failure time distribution & NF water flux to predict total
system performance (6/24 - 7/21/97) ( provide fecdback to management).
Phase 4: Compare point and line load from Engineering, SCC, and TSPA
perspectives; evaluate margin and uncertainty; develop T/RH goals to gain
margin and reduce uncertainty (7/22 - 10/13/97).

Phase 5: Apply T/RH goals to simulations of various WP sequences;
develop WP sequence operational rules (10/1 - 12/5/97).

Phase 6: Add T/RH goals and WP sequence operational rules to CDA
(12/6/97 - 4/3/98).

TRI11FB2

TRI11FB2

TRI1FB2

TRI1FB2

TR11FB2

TR11FB2, TR12FB2

2 | TSPA-VA VA scenario development TRS41FB1; SL105AM3, 9/30/97,
SL10SE12, 1/28/98
TSPA-VA (PISA Chapter ), total system calculations TR541FB3; SL230GM3, 1/30/98;
SL230KM3, 6/12/98; SL230M3, 8/20/98
Peer review, and process model improvement due to the review TR541FB8, TR5S7FB3, TR57GB3,
TR57GBS, TR57GB6, TRS7GB7,
TR57GB8; SLSRS00M, 6/20/97
TSPA abstraction process. Four of the ten workshops havc a strong link to
thermal issues. They arc:
WP Degradation (workshop Jan 8-10, 1997) (also, expert clicitation) TR542FB2, TR57FB4; SL208DM, 2/24/97;
SLSX4E1M, 6/30/97; SL20819, 1/30/98
TRS543FB3, TR543GB2, TRS7TFB2;
Thermal Hydrology (workshop Jan 21-23, 1997) (also, expert clicitation) SLX09M, 3/18/97; SL5X41CM, 9/30/97,
SLX09M3, 1/30/98; SLX10M3, 4/14/99
TR542FB1, TR542FB3, TR542GB1,
Waste Form Degradation/Mobilization (workshop Feb 19-21, 1997) TR57GB1; SL210DM, 5/15/97; SL204FX,
(also, expert elicitation) 6/30/97; SL204S3, 12/19/97; SL210M3,
2/27/98; SL206M3, 5/10/99
TR543FB2, TR543GB1; SLX07TMM,
Near Ficld Environment (workshop Mar 5-7, 1997) 6/30/97; SLX07M3, 4/2/98, SLX08M3,
7/19/99
Issue #1 Page 3




No. | Title Description Summary Account #
3 | Corrosion Testing and | Tests and models to determine the critical humidity for candidate materials
Modeling and possible conditions (such as salt on surface). Tests to determine
corrosion rates as a function of environment.
Model development, and abstraction for TSPA TR251FBE, TR251FA2
Long term corrosion tests (large tanks with multiple samples) TR251FBG; WB 60116, 7/8/97, WP 60118,
7/8/97 (don’t know why 2A and 2B tanks
have same date)
Short term thermogravimeltric apparatus tests TR251FB5
Long tern relative humidity chamber corrosion tests TR251FBH; WP61607, 1/13/97
Crack growth tests TR251FBC; WP60703A, 1/16/97
MIC tests: 2 abiotic and 4 biotic MIC tests, CR: 3/31/97. TR251FB1; WP26708, 1/16/97
Screening electrochemical potential tests TR251FB4
Long-term controlled clectrochemical potential tests TR251FBA; WP26402, 2/10/97
Short term electrochemical tests of galvanic corrosion TR251FB7
Long term galvanic corrosion tests TR251FBB; WP6080I1 A, 2/28/97 (7/30/97
in 97AP); WP60121, 9/11/97
Thermal stability (aging) measurements TR251FBK
Issue EMCR, Rev. 1. TR251FB9; WP015A3, 2/28/97
Ceramic testing and modeling TR256FB 1, TR256FB2; WPG0315A,
6/13/97
4 1 Waste Isolation Analyses to detcrmine importance of features and components to waste TRISFB1, TR541FA3; SE440M3, 3/31/97
Requirements Study isolation. Includes resolution of locations of zcolites and performance (4/1in 97AP?)
allocation. Performance allocation will be addressed. This study will follow
up on the FY96 evaluation of backfill and other engineered barrier
components such as drip-shields. These components influence thermal
performance.
5 | Performance Analyses to determine performance confirmation methodology and TRISFB1; SE050BM3, 9/30/97
Confirmation Follow- | consequent requirements imposed on design. The deliverable report will
on Work include drafts of the PC baseline and PC program plan.
6 | WP Size Study This study will develop the rationale for the WP size used in VA and LA TRISEBI; SE460M3, 9/30/97
design. WP sizc is a key factor in thermal performance. The current
rationale is based on an MPC baseline.
Issue #1
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Title

Description

Summary Account #

Waste Quantity, Mix,
& Throughput Study

This study will add definition to expected waste streams and surface facility
requirements. Its results will be used to develop WP and SFA scquencing
scenarios for thermal analyses. Its deliverable will recommend a consistent
approach for utilization of the waste stream, for use in surface, subsurface,
and WP design. Will address temporary storage requirements driven by
thermal loading and/or surges in shipment rate.

TRI5FB2; SE200M3, 3/31/97

Retrievability Study

Analyses to determine constraints placed on design by the regulatory
retrievability design. This could influence thermal performance, depending
on the constraints.

TRI5FB3; SE502M3, 4/30/97

MGDS CONOPS

Develop CONOPS in support of VA. Document in PISA Chapter 11. The
milestone is a review draft

TR12FB3; TR142GB 1, TR12GBS;
SE400BM3, 9/30/97

10

Test & Evaluation
Plan

Develop the Test and Evaluation Plan (T&EP) to support the VA to
integrate Project testing. Emphasis will be on developing test requirements;
identifying test architecture; and allocating requirements to the identified
tests.

TRI3FB1; SE418M3, 9/30/97

11

MGDS RD

MGDS Requirements Document, Rev. 3; includes “in-situ environment
requirements” and “operational requirements”

TR12FB2, TR541FA4, TR12GB2;
SE422M3, 3/3/97

Issue #1
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No. | Title

Description

Summary Account #

12 | Subsurface EBS
Design

Subsurface design is key to thermal performance.

The AML will be determined by evaluating (using ANSYS with initial water
vaporization energy included) temperature at the surface, drift wall, and
zeolite layet (170 m below the repository horizon). The zcolite temperature
is thought to be controlling. Without backfill, the drift wall temperature is
more controlling than the cladding temperature.

Support requirements development

Prepare VA and LA Design and Revicw plans

Support system studies (activities 4-8, 10)
SDD Development

Evaluate NFE impacts on Subsurface Design
Drift stability design

Subsurface layout

Emplagement system design
Radiological design

Ventilation design

Retrieval design

Backfill, invert, and WP support design
Performance Confirmation design

TR42FA3

TR42FA6; RP120MGl, 12/31/96;
RP120MG2, 9/30/97

TR42FB4

TR42FBS; RP120M3H, 9/30/97
TR47FB2

TR47FB3; RP120M3C, 9/30/97
TR47FBS; RP120M3, 7/31/97;
RP120M3A, 7/31/97; RP120M3B, 9/30/97
TR47FB6; RP502M3, 9/30/97
TR47FB7

TR47FB9; RP120M3D, 9/30/97
TR47FBA; RP504M3, 8/29/97
TR47FB1; RP120M3E, 3/31/97
TR47FBJ; RP120M3F, 4/1/97

13 | Surface Design

General arrangements and operating concept of the surface facilities. The
first deliverable is the establishment of the number of operating trains and
capacity of in-process staging arcas for waste handling opcrations. The
second is waste handling and cask flow diagrams. The third are the general
arrangements. Two other deliverables (not listed) concern HVAC and
secondary waste.

Radiological safety design

TR46FB2, TR46FB5; RP243AMA,
1/30/97; RP243AMB, 5/30/97;
RP243AME, 9/30/97; RP243CM, 9/30/97

TR46FB3; RP242AM, 9/30/97

14 | WP Design Develop waste stream scenarios to define the Design Basis WP. TR231FAl
Evaluate internal WP temp. for various WP sequencing scenarios. TR233FB7
Evaluate criticality (flooded WP, flooded degraded WP, and external) to TR233FBE, TR233FB2; WP233755,
develop design basis WP constraints, 09/16/97
Evaluate NFE impacts on WP performance TR22FBS
Evaluate DOE-Owned SNF impacts on WP design TR233FAl
Analyze additional Engineered Barriers such as drip shiclds TR233FB5
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No. | Title

Description

Summary Account #

15 | Site Characterization

3-D Mineralogy Modecl, including locations of zeolitic zones
Mineralogic & Hydrologic Characteristics of the PTn

Coupling Between Mincralogic & Hydro. Char. of the PTn
Thermal Properties of Repository Horizon samples

Percolation Flux at the Repository Horizon

Unsaturated Zone Synthesis & Modeling, incl UZ site flow model
Modeling the influence of heat on UZ Hydrologic Flow

3-D Integ Site Model Ver 2.0

Mineral changes & formation of flow barricrs in the Altered Zone
Near-field geochemistry and hydrology

Near-field thermal:mechanical behavior
Effects of introduced materials on the chemical composition of water
contacting WPs & Waste

Near Field and Altered Zone Report, Vol. 1; and summary reports on models

and processes

Large Block Test

Single Heater Test

Drift Scale Test

TR32111FBB

TR32112FB4

TR32112FB5

TR32711FB1

TR33124FB8

TR33129FBG; SP24BM3, 6/16/97
TR33129FBH

TR395FA1, TR395FB1; SP23BM3,
2/28/97

TR3AIFBI, TR3A2FB2, TR3A2FB6
TR3CIFB1, TR3C2FB2, TR3C2FB3,
TR3C2FB4, TR3C2FBS, TR3C2FB6,
TR3C2FB7, TR3C2FBC

TR3C3FB8

TR3C5FBB

TR3C5FB54, TR3CSFBY, TR3C5FBA4;
SP3000M3, 8/19/97; SP3005M3, 8/29/97;
SP3100M3, 11/17/97

TR3EIFBI, TR3EIFB2, TR3EIFB3;
SP9901C3, 1/27/97; SP9903M3, 8/29/97
TR3E2FB1, TR3E2FB2, TR3E2FB3,
TR3E2FB4; SP9200M3, 5/23/97,
SP23RM3, 8/29/97

TR3E2FB13, TR3E2FB23, TRIE2FB33,
TR3E2FB43; SP3305M3, 7/16/97,
SP3308M3, 8/4/9

8/4/97; SP3320C3, 12/8/97
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9. Provide a rough schedule of when this issue will be resolved for VA:

----------------- 2 7 M [ < '(:}:

No | POC (Name/Phonc) Date J|FIM|[AIM|J|J|A|[S|O|N|D|J|F|M|AM AlS
1 | Jim Blink/5-4371 02/18/97 - 04/13/98
2 | Bob Andrews/5-5549 10/01/96 - 99+
3 | Dave Stahl/5-4383 10/01/96 - 99+
4 | Steve Saterlie/5-4026 16/01/96 - 04/01/97
5 | Brent Thomson/5-4060 19/01/96 - 09/30/97
6 | Ovadia Lev/5-4029 04/01/97 - 09/30/97
7 | Rick Memory/5-3938 10/01/96 - 03/31/97
8 | Rick Memory/5-3938 10/01/96 - 04/30/97
9 | Richard Wagner/5-3935 10/01/96 - 09/30/98
10 | Mark Balady/5-4032 10/01/96 - 09/30/97
11 | Sam Rindskopf/5-3943 10/01/96 - 01/04/99
12 | Dan McKenzie/5-4393 10/01/96 - 99+
13 | Steve Meyers/5-4392 10/01/96 - 99+
14 | Hugh Benton/5-4389 10/01/96 - 99+
15 | Larry Hayes/5-5152 10/01/96 - 99+
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10. Describe a process that will be used to measure performance towards closure:
Performance will be measured in accordance with the process documented in the VA Monitoring
Plan.

11. Describe how status will be reported during the process of closing this issue.
Status will be reported in accordance with the process documented in the VA Monitoring Plan.
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Key VA Issue
Resolution Plan

1. Issue #2: EBS Performance Enhancements February 3, 1997 Rev. #01A
(Backfill, Drip Shields, etc.)
2. Assigned to: M&O Responsible Individual: Mark Balady Phone: 5-4032
DOE Contact: David Haught Phone: 4-5474
M anager M&O Responsible Individfal

3. Issue Description: : _ . o S
The long-term performance of the potential repository must be calculated to be compliant with a long-
term performance standard. Given the possibility that the Performance Assessment “reference case”
results scheduled to be completed in 1/98 may demonstrate that the potential repository modeled
without EBS performance enhancements has insufficient performance margin, what EBS
performance-related work should have already been conducted and subsequently incorporated into the
MGDS design to support VA? Also, given the possibility that the 1/98 PA results will show
sufficient calculated compliance with the performance standard, what EBS performance-related work
should nevertheless have been conducted in support of VA?

4. Describe the current status and the significance of the issue:
A FY 1996 system study entitled “Engineered Barrier System Performance Requirements Systems
Study” was conducted and determined that, based on the information available at the time of the
study, there is no need to impose a requirement to use backfill, drip shields, or any other EBS
performance enhancements outside the waste package. However, since this assessment was based on,
among other things, an assumed post-closure performance standard and an infiltration rate to the
repository horizon that may be of significantly less magnitude than we currently believe to be the
case, the study concluded that we should not preclude the option to backfill at a later time if deemed
necessary. Currently, work is ongoing in Subsurface Design (Summary Account TR47FBI,
“Subsurface EB Segment Design”) to establish that the emplacement system design can accommodate
the use of emplacement drift backfill. This is scheduled to be completed by 4/97. The issue of
postclosure performance standards (Issue #10) has also been identified as a Key VA design issue, and
must be tracked by this issue.

Interfaces:

The Performance Assessment department is a key interface because it is their assessment of total
system performance compared against the assumed performance standard that serves as the technical
basis for stating the current lack of need for additional EBS performance barriers. Scientific Program
Operations is also a key interface since it will be their ongoing characterization of the mountain, and
corresponding abstractions by Performance Assessment, that may cause us to re-evaluate the need for
additional EBS performance barriers. Also important will be any further modeling of the near-field
environment, especially regarding flow and transport through and around the emplacement drifts as
well as through emplacement drift backfill and the invert. Finally, Regulatory Operations is a key
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interface as their support will be required to develop a regulatory compliance strategy for this issue as
part of the overall license strategy conducted in support of VA.

5. Indicate its importance and what effects it will have on a VA:
If we find in the 1/98 time frame that the calculated long-term performance of the potential repository
modeled without any EBS performance enhancements has insufficient performance margin relative to
a long-term performance standard, then not resolving this issue will result in a VA that reflects
insufficient long-term repository performance. This could result in a determination that the site is not
viable.

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning:
Resolution of this issue is only possible with input from TSPA. An assessment of whether additional
EBS performance barriers are required will be possible only when the performance assessment results
of 1/98 are produced. Given the short time remaining to VA once the PA results are available, it is
clear that the TSPA should include long-term performance sensitivities that reflect the use of
emplacement drift backfill and/or a chemically conditioned invert, if appropriate. If it is determined
that these additional EBS performance enhancements are necessary, then there will be an impact to
the MGDS cost estimate. For this reason, cost estimates for emplacement drift backfill and/or a
chemically conditioned invert (if appropriate) should be included as contingencies in the MGDS cost
estimate. With regard to LA planning, it must be emphasized that even if the PA results of 1/98
reflect satisfactory long-term repository performance without the use of EBS performance
enhancements, there is still the possibility that information obtained subsequent to VA (i.e., during
the performance confirmation period) may require a reassessment of repository performance. For this
reason a regulatory compliance strategy for this issue should be adopted in support of LA planning.

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA:
The overall goal of this strategy is to achieve the performance required from the EBS such
that the repository is calculated to meet long-term performance requirements. An integral
element of this strategy is to identify those key assumptions that must be made in order that
this issue can be resolved. Once identified, these key assumptions should be placed into the
Controlled Design Assumptions document. In support of VA, a part of this strategy is to
determine no later than 1/98 whether EBS performance enhancements are required to
achieve the long-term performance criteria. A table depicting the performance
enhancements, their calculated benefit to total system performance, and their associated
costs, will be employed to aid in determining which enhancements, if any, should be
incorporated into the VA design.

Closure sufficient for VA will be achieved when the following criteria are satisfied for each
potential EBS enhancement being addressed:

a preliminary assessment of the total system performance benefits of the EBS
enhancement is determined

design concept is developed that depicts incorporation of the EBS enhancement into the
repository design

a cost estimate is developed for the potential EBS enhancement concept
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8. Describe the steps in a process that the project will use to bring closure on this issue:
No. | Title Description Summary Account #
1 | Repository Performance Determine whether the refercnce case long-term repository performance TRS541FB3
Asscssment assessment shows sufficient performance margin without additional EBS barriers
2 | Infiltration rate determination Determinc the net infiltration rate to be uscd for the TSPA - VA TR543FB2
3 | Backfill Thermohydrology Determine the thermohydrological benefits of backfill at fluxes higher than those TR47FBI
examinced in TSPA-1995
4 | Viability of Backfilling Establish the viability of backfilling emplacement drifts given the current TR255FB1, TR255FB2
emplacement drift envelope : '
5 | Material Interaction of Backfill Determine the long-range material interaction effects of backfill on waste TR2S5FB1, TR255FB2
packages
6 | EBS Enhancements Study Conduct a study that addresses the total system performance benefits of EBS TR15GB4
enhancements (backfill, chemically treated invert) at higher fluxes
7 | EBS Enhancements Decision Usc the previous activity as part of the basis for deciding whether additional EBS | milestone associated with
performance barricrs should be incorporated in the VA Design previous activity
8 Incorporation of EBS Incorporate the recommended additional EBS enhancements, if any, i‘nlo the VA TR47GBD, TR46FBS
Enhancements Design
9 | 'Regulatory Compliance Strategy Decvelop a regulatory compliance strategy for this issuc as part of the overall TR524FBS5, TR524GAS
license strategy conducted in support of VA
10 | Integration and Facilitation of Key Status individual activities identified to help resolve this issue; identify with a plan | preliminary unfunded
VA Design Issuc to resolve any developing problems that may endanger resolution of this issue
11 | Waste Isolation System Study As part of this study, establish the feasibility of conditioning the emplacement TRISFBI
drift invert with sedimentary apatite orc by determining the amount necessary
under a waste package to sorb the *’Np in a waste package
12 | Key Assumptions Identification Develop and document those key assumptions that must be made in order for this | preliminary unfunded
issue to be resolved
13 | Waste Package Support/Invert Address the possibility of chemical additives (sedimentary apatite or) in the invert [ TR233FB6, TR233GBI
Design
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9. Provide a rough schedule of when this issue will be resolved for VA:

No | POC (Name/Phone) Date O |N|D|J|FIM|AIM]I|J]A|S|O|N|D]|]

R. Andrews/5-5549

10/01/96 - 01/30/98

2 | M. Pendleton/5-5550 12/01/96 - 05/30/97
3 | R. Andrews/5-5549 10/01/96 - 01/30/98
4 | D. McKenzie/4-1863 10/01/96 - 03/31/97
5 | D. Stahl/4-7778 10/01/96- 08/29/97
6 | R. Memory/4-7247 10/01/97 - 04/30/98
7 | DOE/M&O Management 02/27/98
8 | A. Segrest/4-1924 10/01/96 - 09/30/98
9 | K. Ashe/5-5563 10/01/96 - 09/29/97
02/03/98 - 08/12/98
10 | M. Balady/5-4032 10/01/96 - 09/30/98
11 | S. Saterlie/5-4026 10/01/96 - 04/01/97
12 | M. Balady/5-4032 10/01/96 - 03/17/97
13 | T. Doering/5-4382 10/01/96 - 08/15/98
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10. Describe a process that will be used to measure performance towards closure:
Performance will be measured in accordance with the process documented in the VA Monitoring
Plan.

11. Describe how status will be reported during the process of closing this issue.
Status will be reported in accordance with the process documented in the VA Monitoring Plan.

Issue #2 Page 5



Al
W

Key VA Issue
Resolution Plan

Issue #3: Criticality Control February, 13, 1997 Rev. #01A
Assigned to: M&O Responsible Individual: Hugh Benton Phone: 5-4389
DOE Contact: Paige Russell Phone: 4-1315
M A M
M anager M&O Responsible Individual

Issue Description: .

Demonstrating to the satisfaction of the NRC that criticality will be controlled during pre- and
postclosure over the time period of regulatory concem (assumed to be at least 10,000 years) is one of
the most important issues in the development of a viable MGDS design. The current 10 CFR
60.131(H) regulation does not recognize a probabilistic risk methodology.

Describe the current status and the significance of the issue:

Criticality control has a major impact on waste package and engineered barrier segment designs and
their licensing. Criticality considerations govern many aspects of design including waste package
capacity for some fuels, basket design, and amount and type of neutron absorbing material. The
methods of validating the codes and models used in predicting long-term performance as it impacts
the probabilities of criticality involve major interdisciplinary effort. Interfaces include: Scientific
Programs, for the environmental conditions; LLNL, for the material confirmation tests; Performance
Assessment, for the consequence evaluation process; Scientific studies, for the data reduction of the
environment. Validating and justifying the amount of credit for burnup of the commercial spent fuel
is an integral part of the overall development and documentation of criticality analysis methodology.
Information on the methodology and the probabilistic approach have been presented to the NRC staff
in the Disposal Criticality Analysis Methodology Technical Report along with examples of the design
controls. Changes to the current deterministic regulations have been proposed, but not yet
incorporated by the NRC.

Indicate its importance and what effects it will have on a VA:

The means of providing and demonstrating disposal criticality control will have important impacts on
the engineered barrier segment and repository designs. The “Disposal Criticality Analysis
Methodology” is being developed to be submitted to the NRC for review in late 1998. In support of
VA, the methodology used for analysis of PWR and BWR SNF needs to be developed sufficiently to
provide an understanding of the general and detailed processes that make up the methodology,
including: PWR and BWR Commercial Reactor Criticals; available chemical assay data evaluation;
risk based processes. This methodology will be used to show the applicability of the waste
packages/engineered barrier segment design concepts.

Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning:

Demonstrating the validity of the criticality control measures incorporated into the designs and the
probabilistic approach will make the MGDS cost estimate significantly lower than it would be
otherwise. Although the issue cannot be fully resolved prior to VA, proceeding as far as time and
budget will allow will reduce the uncertainties attendant to the license application. Evaluations to
date indicate that a small number of criticality events over extended time periods will have little
impact on TSPA. The Disposal Criticality Analysis Methodology Technical and Topical Reports will
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be used to communicate the status of the disposal criticality analysis methodology. Evaluations using
the methodology will provide the status of the design and control features.

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA:
Complete the draft Topical Report by the time of the viability assessment. Resolution of this issue
also requires meeting with the NRC staff to discuss the important details of the methodology and the
design features that are planned to provide criticality control. Specifically:
1) Keeping the NRC staff informed about the planned disposal criticality analysis methodology,
2) Seeking feedback from the NRC staff on the acceptability of the methodology
3) Showing the NRC staff preliminary results using the methodology to analyze the designs.

The specific criteria for determining the sufficiency of the methodology for viability assessment is:

1)  NRC staff has not identified any major technical topic that would preclude acceptance of the
methodology, including risk-based approach.

2) NRC does not indicate that burnup credit is infeasible.
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8. Describe the steps in a process that the project will use to bring closure on this issue:

No. | Title Description Summary Account #

1 | Meetings with NRC staff Technical exchanges and Appendix 7 meetings are being planned to discuss the TR233FB9
issuc

2 | Technical Report, Rev. | Disposal Criticality Analysis Methodology Technical Report, Revision 1 TR233FB9

3 | Criticality Analyses Ongoing analytical work demonstrating the disposal criticality control work with TR233FB2,
the analysis methodology TR233EBOOS,

TR233FBE

4 | Topical Report Disposal Criticality Analysis Mcthodology Draft Topical Report TR233GBD

5 | Topical Report, SER Salety Analysis Report for the Disposal Criticality Analysis Methodology Topical | TR233GB8
report from the NRC

6 | Criticality Design for LA Criticality control design to be licensed evaluated using the disposal criticality TR233(TBD)
analysis methodology
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9. Provide a rough schedule of when this issue will be resolved for VA:

No | POC (Namc/Phone) Date

1} Mike Scotv5-4885 11/01/96 - 10/01/98
2 | Hugh Benton/4-1891 10/01/96 - 09/04/97
3 | Hugh Benton/4-1891 10/01/96 - 2000+

4 | Hugh Benton/4-1891 - 10/01/97 - 09/30/98
5 | Hugh Benton/4-1891 2000+

6 | Hugh Benton/4-1891 2000 +
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10. Describe a process that will be used to measure performance towards closure:

Performance will be measured in accordance with the process documented in the VA Monitoring

Plan.

11. Describe how status will be reported during the process of closing this issue:
Status will be reported in accordance with the process documented in the VA Monitoring Plan.
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Key VA Issue

Resolution Plan
1. Issue #4: Emplacement Drift Ground Support Concept April 21, 1997 Rev. # 02
2. Assigned to: M&O Responsible Individual: Richard Nolting Phone: 5-4450
me Gonzalez Phone: 5-5454
& LA G
M&O Manager M&O Responsible Individual

3. Issue Description:
At issue are the stability and maintenance of emplacement drifts. Constraints on the issue are:

« Construction materials for ground support must be compatible with post-closure performance.

« The ground support method must be compatible with performance confirmation requirements and
the construction method.

« Drifts must be safely useable for a long operational life including a potential retrieval period.

» Emplaced waste packages producing heat and radiation will make access difficult for drift
maintenance.

4. Describe the current status and the significance of the issue:
o A preliminary analysis of emplacement drift stability and support methods is in progress to support
VA and will be completed by 9/30/97. Linings are being designed to be durable and capable of
accommodating thermally-imposed rock deformation, because a robust, long-lived structure is
needed to provide for performance confirmation and for possible retrieval.

« A preliminary assessment has been made of an appropriate pH and mix design for concrete. Work
continues on a concrete formulation suitable for repository construction.

+ A strategy is being developed for geologic mapping of the emplacement area which will largely
determine the permissible method of lining construction. For example, the currently preferred
support method using rapid installation of precast segments does not easily accommodate

mapping.

« As currently planned, drift maintenance will be accomplished by removal of waste packages to
temporary storage drifts to allow access without a radiation hazard.

Significance includes:

« The analysis and design of a robust lining system will increase the safety of preclosure operations
and closure, and support the viability of retrieval, and backfill, if needed.

« Determination of a concrete formulation that meets PA approval for postclosure performance is
needed to support the use of concrete as the most important repository construction material.
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« The emplacement drift support system must meet performance confirmation requirements, be
compatible with construction methods, and achieve efficient installation.

5. Indicate its importance and what effects it will have on a VA: :
The issue affects the following significant aspects of repository design: the ground support system, the
repository layout, and retrievability. Until all aspects of the issue are resolved, alternative, but viable,
methods of ground support will be developed for VA. This approach should not significantly affect VA
if longevity and maintenance aspects are acceptable.

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning:
« Selection of materials suitable for postclosure (e.g., an acceptable concrete formulation) will be
provided to PA for use in the TSPA.

« MGDS cost estimate - determination of types and quantities of construction materials, associated
costs of fabrication, and erection and efficiency of overall construction methods.

« LA planning - resolution of the issue forms the design basis for long-term, maintainable drift design.

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA:
The strategy for VA is to present designs for three ground support options (CDA, DCSS 034). These
options, which will bound the possible range of alternative criteria, are as follows:

Option 1: Precast concrete segmental lining - This is the preferred option because it can be rapidly
installed and can be fabricated under controlled conditions to enhance quality. Assumptions:

(1) concrete allowed by PA (CDA, DCSS 027), (2) geologic mapping strategy based on mapping
selected non-emplacement drifts prior to emplacement drift lining (this is an alternative to be used with
CDA, Key 061, 10a.).

Option 2: Cast-in-place concrete lining - This is the second preference and requires initial installation of
support such as rockbolts. Assumptions: (1) concrete allowed by PA (CDA, DCSS 027), (2) geologic
mapping strategy based on mapping all emplacement drifts (this is an alternative to be used with CDA,
Key 061, 10a.).

Option 3: Steel sets with steel lagging - This is the third preference and allows steel lagging to be
installed in stages at different times. Assumptions: (1) concrete use restricted or not allowed by PA
(this is an alternative to CDA, DCSS 027), (2) geologic mapping strategy can be either mapping of all
emplacement drifts or selected mapping of other drifts to meet CDA, Key 061, 10a.).

Completion of current design analyses and drawings will establish the three alternative ground support
options for VA, thus giving sufficient flexibility to accommodate changes in important aspects of the
issue such as acceptance of the ground support material by PA and the method of support construction
by the performance confirmation group. The alternative ground support methods also demonstrate that
stability and maintenance can be achieved using different materials. Development of a geologic
mapping strategy is necessary to define the final ground support method and develop a position which is
licensable. A reference ground support method will be selected for TSPA based on resolution of the
geologic mapping strategy (late FY97) and the use of cementitious materials (early FY98).
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In summary, closure for VA will be achieved in one of the following three ways:

(1) If concrete is found to be acceptable for postclosure use and the acceptable geologic mapping
strategy is to map nonemplacement drifts, then the reference ground support for VA will be Option
1 - precast concrete segments.

(2) If concrete is found to be acceptable for postclosure use but the only acceptable geologic mapping
strategy is to map all emplacement drifts, then of the remaining available options, Option 2 - cast-
in-place concrete would become the reference ground support for VA.

(3) If concrete is found to be unacceptable for postclosure use, then Option 3 - steel sets and steel

lagging - would be the reference ground support for VA, regardless of the geologic mapping
strategy.
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APPENDIX H

MGDS VA REVIEW
Preliminary

The data contained in this appendix reflects the status of the Yucca Mountain Site
Characterization Project as of 12/16/96. Because of the evolving conditions of the Yucca
Mountain Site Characterization Project, data in this appendix is changed or updated as
necessary. However, this VA Design and Review Plan will not be revised or reissued as a result
of data updates. For a current status of the data in this appendix and/or a copy of the current
version, contact J. Clouet. For suggested changes to the contents, contact R. Snell.
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MGDS VA REVIEW
Preliminary

E&I Section

1.0 PROPOSED CONCEPT

2.0

3.0

3.1

3.2

The proposed concept for the MGDS VA Review will be focused on the YMP. The lead for
this review will be the Regulatory group. The review will cover the four VA products; VA
MGDS Cost Estimate, TSPA-VA, VA Design, and the LA Plan, and will concentrate on the
progress that has been made in the four product areas.

The review will be presented to the Director of the OCRWM with presentations provided by
both YMSCO and M&O Management leads. The target audience will be the OCRWM and
M&O Management.

This MGDS VA Review covers the documentation, support and presentations that will be
provided by E&I on the MGDS VA Design and Cost Estimate.

QUALITY ASSURANCE

Based on an evaluation in accordance with QAP-2-0, Conduct of Activities, the MGDS VA
Review was determined to be a non-QA review.

PRESENTATION OF E&I VA PRODUCTS

VA MGDS Cost Estimate

Details describing cost estimate are to be provided at a later date.
VA Design

The MGDS Design to support the VA milestone will focus on Systems, Structures and
Components which are important to radiological safety, and have no licensing precedence with
the NRC.

The Design Products listed in Appendices C, D and E of the VA Design and Review Plan will
define the MGDS VA design and will be described in the Engineering chapters of the Project
Integrated Safety Assessment. The Design Products include:

 Chapter 3 - Design of Systems, Structures and Components
» Chapter 4 - Repository Design

« Chapter S - Waste Package Design

« Chapter 6 - Engineered Barrier System Design

» Chapter 11 - Conduct of Operations
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4.0

The Project Integrated Safety Assessment chapters will be summarized into a VA Design
Summary, which will be similar to the Director’s Summary.

The presentation of the MGDS Design for VA will be based on the VA Design Summary and
will describe how the system design balances the overall facility. The presentation will also
describe what potential solutions have been developed to resolve unprecedented regulatory
designs with specific emphasis on the key design issues that have been identified as important
to the VA milestone.

The format and flow of the Design Summary will include the concept of operations for the
repository from receipt of waste through emplacement and repository closure or, if necessary,
waste retrieval. The focus of the descriptions will be based on repository operations, surface,
subsurface, waste package design, and waste form testing. Critical design features will be
described as well as the binning methodology related to their selection. The rationale for
selection of the reference design will be summarized. Reference to the Project Integrated Safety
Assessment design chapters will be made to identify supporting design documentation. The
additional work to be performed in each area to support the LA will be summarized. The
document will make liberal use of graphics and illustrations to describe, explain, and emphasize
focus areas.

REVIEW LOGISTICS

A pre-review package consisting of the Design Summary and the Engineering chapters of the
Project Integrated Safety Assessment will be provided to a selected audience after June 30,
1998.

Comments generated from the MGDS VA Review will be applied toward the next phase of LA
design.

The MGDS Cost Estimate will have been published in March of 1998, and updated before its
subrnittal as a VA product. Any comments generated against the MGDS Cost Estimate will be
included in the next cost estimate cycle.
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5.0

6.0

SCHEDULE

The MGDS VA Review will be held July 31, 1998. The key Engineering milestones that lead
to this date are:

* MGDS VA Cost Estimate - June 1998
» Phase I Design Review - September 1997
* Engineering Chapters of the Project Integrated Safety Assessment complete - June 30, 1998

e VA Design Summary - June 30, 1998

'VA DESIGN REVIEW CHECKLIST

The intent of the VA Design Review Checklist is to provide a methodical listing of items to be
evaluated against expectations at the conclusion of the design effort intended to support the VA
milestone. Currently, this point is expected to occur during the initial stages of the Phase II
Design, but prior to the VA milestone itself. The checklist includes a list of engineering
products and their expected level of completion, a list of critical interfaces, expected progress
on issue resolution, expected progress on selected topics and/or items requiring decisions, and
an assessment of cost and schedule variances.
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APPENDIX 1

SYSTEMS ENGINEERING SCHEDULE

The data contained in this appendix reflects the status of the Yucca Mountain Site
Characterization Project as of 12/16/96. Because of the evolving conditions of the Yucca
Mountain Site Characterization Project, data in this appendix is changed or updated as
necessary. However, this VA Design and Review Plan will not be revised or reissued as a result
of data updates. For a current status of the data in this appendix and/or a copy of the current
version, contact F. VanDerLaan. For suggested changes to the contents, contact R. Wagner.
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SYSTEMS ENGINEERING SCHEDULE
The Systems Engineering (WBS 1.2.1) schedule for FY 97/98 is provided. This schedule reflects

the current status of the FY 98 planning activity. All of the Systems Engineering activities are tied
to the VA milestone.
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[SE515806 10 MatTs That Have Significanl Impact iTExcl. - ™~ ~ 19"T7NOV97 'TSDECQ'T T : ;
SE516804 1D Altern. Tor Dealing with fhe lssues 5177NOV§7' TT30JANS8 T T N ‘J' B
[SE5T5808 1D Alférn.Dsgn Concepls/do not Comp.exclud.mat!™ ~ 32 16DECI7 ~~30JANGS T :m
SE515810 ‘Evaluafe The Oplions o 19°02FEB98 ~ "27FEBJ8 'm
SE516806 Evaluate the Alternatives 19°02FEB98 “2TFEB98 B
SE515812 " "Document Results 3 Publish Reporf 23°02MARSE ‘OIAPR98 :
SE516808 "Document & Publish the Results 22 02MARS8 “3I1MARSS - o - o ’iﬁ - T
‘ Y . . Yy . vy
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Actv Activity 0D | Eady Eady | MILE -

'-D"V Description I l_s"" Finish | [ L] lﬁvlglsl NN ILFIY9|7 HEREER Fl?fﬂ L] IYISI
SE516M3 [A Slrategy for DOE SNF -0 JTMARSE ~ P3 J 7 [ 'Y 3K SRR Y
SE50B700 'ConductReseaidh — ' 28'01APRIB" OBMAYSB - |
SE5TSM3  Prohibited Limited Use Mafls Report 0 'DIAPR®S Py ® :
SEST7800 :Conduct Reseaich & DevelopPlan = |~ 11°02APROS  “16APRIE " | | 1y
SE5I7B02 ldentiy thelssies T T © 12 17APROE TAMAYEE T | SRR R R Tt
'SE5T7804 10 Reasonable Alleinative Definiions  ~ 20°05MAY9B D2JUN9B T ' |
SE508705 “Idantify TOCFRE0 Decommissioning Regmis ~ 13 TIMAYSB “ZBMAYSE ~ = | Y ;
SESUBTI0 'Identify Decommissioning Alternatives TYrZOMAYSS T5JUNSE T v
SEST7806 “Evalulale the Allemalives —~  ~* Z303JUNSS ~ UBJULGE a
SE508715 “Foriulate Selection Critéia ~ ~~~  9'T6JUNS8  2BJUNSB T[T o T
SE50B720° ~Evaluate Decommissioning Options ' 22'29JUNGE T 20JUBB T L
SE517808 Docurent & Publish e Resulfs C 7T 27°07JULSB  OSAUGIS | -
'SES508725 Prepaie Reporl & nitiale QAP-3-5 Review ~ ~ 32'30JUL9B  14SEFS8 | 2
SEST7MT~Rusticled Avea Reqiiemenis 8 Concepts™ ~ — ~~ *0' © "0SAUGDE P3 *
'SE508730 Incorp. Changes & 155ue Réport "' 12'15SEP98 30SEPIE - | - e -
'SES0BM3 ' Decornmissioning Study Report SRR 3 30SEPGE T PT *
SRRSO Contus Ress e Davelop Plan — T OTOCTeTSOTTeT o .
SEB30705 ldentify Objectives of U'ground EXC.Dsgn " 21°160CTOTT 14NOVET T -

SEB307T0 ~[dentify Uground Exc. Dsgn Aleraatives ™~~~ 17 03NOVe7™ 2BNOVO7 ~ =

SEBI0715 Formulaté Sefection Crileiia - © 5°01DECY7 ~USDECYH? Y

SEBI0720 ~Eval Uground Exc. Dsgn. Altérnatives '© 23°0BDECI7 TGIANGS T 1a _
SERNOTZS Prapare RepoT K TFiaE QAP35 Review ~  TA'0BDECST “Z6DECST |~ e T S
SEB30730 Compile Dala & 1ssue Report " 7'29DECY7 07JANGE / |
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LONG RANGE PLAN (FY96-FY98)

i owid | G | TS At —_
_SEB?GMTW&E'DesignReq'r‘:'\tsstudyRepori [ ,07JAﬁ96 P3 l I I I I ] l [J Lll 1 I L Al l l I ] 1 H. IJ.lH dl \l] '
TR15GB3; Systems Study Support o FA/RA T o ) o - -
‘Conduct Research & Develop Plan T 227 07TAPRYUBT 30APRIE T . o) ;
'SES00102 ‘Identity the fssues 22 {6APROB* {5MAYSE - 1. '
[SES00104 “ldenlify Reasonable Allernative Dé'ciisibﬁsi o 20 1BMAYSB’ f'1}':JlJF{95 - - '- l ;
'SEG00T0 ~Evaluaté the Allsrnatives T T a318JUNSE 1AUGEE T | -,
ISES00108™ Document & Publish the Results " T3ZI7TAUGYS T 30SEPTSE T - ' ' 'u
SESUOM3 ' Themmal Management Technical Analysis . 0 "01OC"I'98 P3 R ‘ - . T -
- TR15GB4: Waste Isolation / EBS Requirments L o o o - SR T
onduct Researc evelop Plan o10CT9TT 310CT9T | o] .
[SETZ5K20 jidentfy Barmiers , 18'03NOV97 —OIDECOT ~; = |
SET25K30 | Conduct Perormance Assessments .~ " 52'02DECY7" "13FEBYE : — 'l
[SET25A40 iEvaluate Resuls o ' 19'02FEBO8* 27FEBGB | !
[SE125A50 ~Prepare Repod & Review . 19°'17FEB98 ~~ 13MAR98 I;
'SET25A60 Tncorporale Comments & Issue Report ~ ~ 7~ 13" 16MARDS ‘:ompégr‘fi' - - —-4 — —
[SE125AM3 "Waste Isolation /EBS Requirments Reporl 0 "0TAPRYS” P3 ‘ :
YP1XPP033: PPkg - SE125A - MGDS Design SRA - Ph - R Tt o '
SE514 System Sludies Suppori o FA/RA 205 01 OCTQB'_27JUE9§"——‘_.'_—— [ ]
TR16FA1: Interface Management R 1 2
[SE426700 Develop Bin3 Inferfaces 187 01OCT96A " 25JULer ~
ISE328705 ~'Develop BinZ Inferfaces ~~ ~ ~ 187 010CTO6A 25J0L87 ~ ‘
SE326710 Evaluale Inferfaces 187 0TOCTSBA " Z5JULY7 , v
SE326715 Document interface Requirements 46728JUL97  30SEP97
SEAZEMITnterface Managément Piacess Report AR - “J0SEPGTT M3 ¢
TR16GA1; Interface Management - - B ETE vy
e o ] et © YUCCA MOUNTAIN PROJECT PLAN B R R
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Activity Activity
D Description

Start Finish

OD | Eady | Eady | MLE FY06
HERERRREER

ISE532810 Update Bin 3 SSC Interface Requirements
SE532815 ‘iUp'déiE Bin 2 55T Interface Requirements
[SE532820 ~|Evaluate Interfaces T
ISE532AMA Tnierface Management Stalus Report
SESSZSWEIé Interface Requiréments ~ =
I SE532BM4 !Interface Management Stalus Report

TR17FB1: MGDS Cost Analysis

FY97
HERERENE]

187.010CT97* " 30JUNTB
13720100797“ 30JUNGE
187.010CTS7* “30JUNSE —
0 ~JTMARDGE* M4 ]
64°01JUL98 JOSEPB

O 30SEPSE MAT [T T

SET24710 Cost Models Update

SE123715 "Interim MGDS-VA Cost Est. Analysis Updale
'SET24M4 ~ 'PCE Assumptions Approved by RW-1 —
'SET24725 | Prelim. Drat MGDS-VA Cost Est. Nolebook
SET7aMaA 'Update tRW-1 T
SE124720 Preliminary Dralt MGDS-VA Tost Est. Report
SE1234735 Final Draft MGDS-VA Cost Est. Report ™~
SE124740 'Final Drat MGDS-VA Cost Est. Nofebook
"'SE124745 “Final MGDS-VA Cost Estimate Report
SE124M4B 'Final MGDS-VA Cost Est. Commenis Received
'SE124AM3 “Submit Cost Estimate

T Y8TZ0JANGTt TUBMAYSTTT T

95 2T0CTO6A 1OFEBOY
70 18NOVIBA 26FEBI7 ' =
S0 © T {IDECES TME

0 © 1OMAR9TT TM4
% 20MARGTTOBMAYS? | | - -
66 29MAY7*  {20AUGST

33 T6IULO7" [29R0GOT
21702SEPYT™~ TIOSEFY? T
0 ~ ' 09SEPST M4
0o " CIUSEPST M3 .

TR17GB1: MGDS Cost Analysis

!SE124800 Develop VA Case Assumptions

ESE124805 ‘Deévelop 98 TSLCC Assumptions

iSE12IB10 "Tost Models (VA& TSLCC) Update
iSEﬁKHTS “Prepare Draft TSLCC & VA Esfimales ™
|SE124825 ‘Draft TSLTC Documentation for ICE™ ™ ™

23 OIOCTeT TINOVET
28'060CTIT™ —TANOVET——
33,200CTI7* ‘UED!';CQT“ '

37 1ANOVST™ "UGIANDE

55 17NOVOT™ USFEBOB |

-
‘<<l7.
<-l
» .
e

Y
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Aoy oo DL G| oy | MLE FY96 FY97 FY98 1Yo
|SET24830  Update VA Estimales e 55 .09DECT7* mé';;s , AERRRRERER AERNERERI ; l_L_LIjj—H ‘l Ll
'SE124820 ;Draff TSLCC Repod for ICE e 42 1GIANGE® T TOSFEBOS' B % ,
'SE124855 Prépare Final Cost Documentalion “- - {35703FEBOB* "TIAUGHE T ——
'SET24835 "Suppor Ice Review 55 02MAR9B* {5MAYS8 T T | —

'|SET2480 " 'Prepare Final VA Estimate 77'16MARGS* {01JULOB T —
'Fsmm’ 1Updatle TSLICC perICE Tiputs ~ ~ ~ ~ ~ 7 34°0BJULGS* 20AUGHS © T [T T - B
-[SE124880 " 'Siippor YMSCO Review ~ 1 2745)uL98 r20AUGEE T T | -
[SET24850 * ‘Prepare Final VA Cost Report T 20°24JULGB* 20AUGHS T | ! A ]
SET24MT ~ Tssus MGDS Cost Analysis 1o YMSCTO foi Review™ 07"~~~ "ZOAUGIE ¥ !
! ‘ _ e ek
BRI P S STy Do e Ly L
'SE720705 ~Provide SA Supl-Sile Ulil:5y5.Dsgn T 7T 208°010CTO6A 30JULST i |
'SE720710" 'Piovide SA-Underground HVAC Sys.Reqts 251 DTOCTIBA —S0SEPSY + = | | ‘
SE720715 ‘Provide SA-SUbSUuTWP Handling Dsgn 251 ‘mocrm'“sossﬁm T f
SE720730 iProvide SA Supt -Devel of Retiieval Dsgh © 208'01OCTI6A JONULTT™ ]
SE720735 ~SA Supl-DevellDsgn Guide-Radiation Shield-Drifts~ ~ 251 010CT96A “USEP97 = e
'SE720740 "Prov.Dsgn Safely InpubReview Emipl Strategiés-RP ~ 102 010CTS6A ‘28FEB97
[SE720750 "Provide SA-MGDS Concept of Opérations ™~ ~ © 751°0TOCTSBA 30SEP97 ™~~~
SE720752 " Provide SA-Bin3 Sys.Destriplion Documen(s . 251'010CT96A 30SEPY? ~— "~ ,
SETZ0754 Picvide SA To Bin TSRA Design-Phiase 1~ 251 0TOCTI6A J0SEFO7 ~~~ :
SE720758 " Piovide SABin2 System Dascripion Doc's ~~~ " 251 D1OCT96A 30SEPG? S
SE7Z0760 Riw VA Test and Evaluation Plan 251 010CTS6A “30SEF97 ~ "
SE720782 ggwde Analysis Rqmis. To MGDS DRD & CRWMS ™~ 251 010CT98A ‘5GSEP97‘ R -
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Activity Activity
D Description

oD | Early Early
Start Finish

MILE

SE720766 Provide Inputs on the Applic. of Safety Analysis

SE720772 iProvide SA Inpuls to Refrievability ConOps

SE720774 "Provide Safety Anal. Sppt. to Document Rvws
SE720776  ‘Provide SA SupptWaste Isolation Reqgmts Study
[SE720788 ~ Provide Safety Anal. Sppt fo Perf.Confirm.Study
'SE720790 "Provide Safety Anal. Sppt. to DBE Def & Anal.
ISE720795  ‘Rvw In'face Drwg Pkgs Tor Incl.Safly Anal. Rqm't’

[SE720798 ~ Review/CRK Probabilistic Anal -WP Dsgns

SE722712
ISET22714
SE722718
SE722718
SE722724 Provide HFE Tnpuls WP Implacement Concept
ISE722726 Provide HFE Inpuls/Rvw of Perl. Confirmation
ISE722728 Provide HFE Inputs to Off-Normal Retrieval CoO
ISE722730 Prepare Dsgn Guide/Inpufs for HFE Criteria

"Prelim. HFE Anal.Determ. Impact-Dsgn Changes

"Prepare HFE Dsgn Guide/lnputs

SE720764 :Provide Safety AnalInput o Bin 2 SRA/Dsgn Ph-1

SE720770 ~'Provide Safely Anal. Inputs fo Waste Quant.& Mix

"Provide HFE Inputs the Oper. Philosophy Covering

257 OTOCTOGA  30SEPD7
" 251 01OCT96A " "30SEPS7
1247010CT96A "0TAPRY?
133:0TOCTO5A "~ 14APRDY

' 251'01OCTORA “IUSERYY
*124°010CTI6A OTAPROY

:~751°010CTU6A ~I0SEPS7
751 01OCTOBA “J0SEFS7

" 251°010CT96A "30SEP9T
(SE720796 iProvide SATnputs 1p Prelim. EBS Sys. Des. Doc. -

251'0T0CT96A "368&?397

“ T 2511010CTIEA I0SEPO7
SET22700 "Providé Ruran Factors Engr (HFE) Sppt for MGDS | 25110T0CT96A “30SEPST
SE722706 'Prelim. HFE Dsgn Ops & Maintainabilty/Uliities
SET22710 Prefir HFE Osgn npuls Surface Nuclear Faciity -

208 DIOCTORA T30JULTT

1 209'0T0CTI6A 31JULS7
251,010CT96A 30SEPQ7

251 0{OCT98A  305EPY7

"Prov.HFE Inputs to Osgn/Major Sys.& Comp.Dscrip. 251 010CT35A “J0SEPS?

~ 251 010CTI6A " 30SEPS7
124 DTOCTYBA DTAPRSY
"~ 230°01OCTI6A ~20AUGYY
" 251°0T0CT96A “J0SEPST

SETZ2732 "Piovide HFE Inpiits To the Dav. Pol. Emplacement ~ 102 D10CTOSA "ZBFERD?

657 0TOCT965A  '09JAN97

LRPO
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'SE722753 'Provide Inpuls on Applic. of HFE Reg. Guidelines ~ 251 010CT98A “30SEPS?

[SE722778 "Rvw Interface Drwg Pkgs for HFE Rqmits

SE722784 'Provide HFE Inputls to Prelim. EBS Sys. Desc. =~ 25101 'OCTQSF"SUSE#QT
SE724700 RAM Sppl. to SRA/Dsgn o
SE724702 ' Provide RAM Sppt. to Updating/Integration  ~
!SE724704 "Provide RAM Sppt. o Site-Utilities Sys. Dsn ™~
I[SE724708 ' "Provide RAM Sppt. {o Subsurface WP Handling © 251 010CTS6A ‘30SEP97

-Dsgn [
SE724714 Provide RAM Analysis Inpuls to MGDS CoO © 251 010CT96A 30SEPS7

"~ 251 010CT96A "IOSEPS7

SE722758 'Prov. HFE Inpuis/Rvw MGDS Dsgn Assump. Doc _'"251'01OCT96K—’BDSEF"9T' T

'SE722760 "'Provide HFE Inputs o Relrievability CoD T 77 133010CT98A 14APRI7
'SE722762 " iProvide HFE Sppl. Io Document Reviews 251 010CT96A ~30SEPY7
1SE722764 | Provide HFE Tnpuls fo Progress and Adhoc Rpts 251 010CT96A ~30SEPS7
|SE722766 - Provide HFE Inputs to Safely Anal. Act & Rpls. " 251 °010CTg6A TI0SEPI7

n
© ° 251T°010CT96A '30SEPI7
SE722780 Paicipatein Mockup Test to Eval. Welding Proc = 251 010CT36A "305EP37 v
SE722782 'Dev/Eval Proced. for Testing & Exam Closure Wel  ~ 251 0TOCT96A ~30SEPS7

' 251 01OCT96A “3USEPI7 ™

© 208 010CTSBA “30JULT7

Activity Activity oD Elﬂy‘ Early MILE EY96

ID Description Start Finish I ] l l ] l l [ [ I [
SE722734" Provide HFE Inpuls To MGDS CoO 251 VMUCTQBA +30SEPS7 :
'SE722736 " Provide HFE Inpuls to Bin 3 System Desc. Doc. = 251 D1OCT96A '?3OSEIé97
SE722738 'Provide HFE Inputs SRA Dsgn-Bin3Ph-1 =~ = 251'010CT96A "3USEF{97 T
ISE?22742 “'Provide HFE Tnpuls to the Bin' 2 Sys. Descr. Doc. 251j0’1‘0CT967@\_’SUSEf;97 '+"f ]
szm"'!Pm_viEfe’HFE Inputs SRA Dsgn-Bin 2 PFﬂ“ 251'01OCT§6A’TSUSEF#97“" T—"“" T B
[SE722748° 'Rvw VA Test & Eval Plan ) o '251’01UCT§67\“5308EP§7 I
SE722750 “iProvide New/Updaled/Mod. HFE Rgmits. © 251 D1OCT96A T30SEPS7 = :
SE722752 ";PEGVE?HFEIE;')U[& for SSC Interfaces ~~ 251 D1OCTIBA 'BUSEPW"'.“ —

FY97l T FY98 Y9

HENINERARRNENR
1
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Activity Activity oD Eady Early MILE FY96 EYS7 FYo8 Y9
Description Start Finish
SE72':,716 Provide RAM Anal Tnpuls ;n 3 Sys. Des. Doc's 251 0TOCT96A BOSEP:T . : I U l I ' I I I I l I ] l I [ l l T l ! I ll ! ! IT
SE724718 'Prov.RAM Anal.lnputs SRA Dsgn P-1/Bin3 "~~~ 251'5010'CT§6A"SOSEEQ7 ' 1T e I -
SE724722 "Prov. RAM Anal. Inputs Bin 2 Sys.Desc.Doc (SDD) i 251 ‘010CT96A "30SEPS7 ~ '
|SE724724 Prov.RAM Anal.Inpufs SRA/Osgn P-1 forBin2  ~ =~ 251 "01UCT96A 'UUSEF%Q7 T '
SE723728 Rvw the VA Test & Eval. Plan o Ensure RAM © 251°010CT96A T3USEA'97 T ;
SE724730 * Provide New/Update/Mod. RAM . '251UTOCT§6A T305EPOT T , !
|SE724732 Provide Inputs on Applic. of RAM Analysis - 251 010CT96A "305EPT? ’ N - e ;" -
SE724734 Provide RAM Analysis fnputs to Relriev. CoO ~ ~~ 1330TOCTOBA {4APRO7 =@ :
ISE724736 "Provide RAM Analysis Sppt. {o Doc. Rvws ~ 257 010CT96A° '3USE_P§T"' . :
SETZATI8 Provide RAM Analysis IApuls to Progress & Adhoc . 251'010CTO6A™ J0SEPS? ~—— | '
'SE724742 Rvw Intérface Drwg Pkgs for Inclusion RAMARal.  ~ 251 01OCT9BA “30SEPG7 | | :
SE724744 Provide RAM Anal. Inpuls to Prelim. EBSSys.” ~~ ° 251 010CT96A JI0SEPI7 — ' -
SE724746 Prov.RAM Supt.U'ground HVAC Sys.Req'mifs™ = | 251 010CTIBA" EDSEEW___ 1 !
SETZA7S0 "Prv.RAM Sipt. Dével. Rétrieval Dsgn.  ~~ ~" 230 DTOCTORA 20AUGT7 = !
SE722720 "Provide HFE Dsgn Inpuls/Subsurf. Facility Arrang * 187 01NOV38A '27JUF{§T‘ T .
SE722722 Prov.Prelim HFE Inpuls/Specs Emerg Warn System © 187 01INOVYBA " 27JUNS? ~ - '_:”' ' ll
SE722704 Prelim. AFE Dsgn 1o Include Site & Facil. Access 147 03JANY7* ~ "31JUuLe? e
SE720720 Provide SA Supt.-Prelim Séaling/Closuré Dsgn ~ ~ 141 11FEBD7* '35AUGSY = ~ :
SE724748  Prov.RAM Supt. Prelim. Sealing/Closure Dsgn 141 11FEBS7*  J9AUGY? .
SE722756 Provide Inputs Concerning HFE Dsgn Features - 128 01APRG7* "30SEP97 ~~ ~ E
SE720756 Provide SA-Desc. of Ops.& Maint.Desc.-Bin3~ ~ 107 30APR9?* 308EPg7 o
[SE720765 Prov.SA to Desc.Of Ops & Maint. Cond/Bin2 ~ ~ ~ 107 30APR97* "30SEPI7 T
SE722740 'Provide HFE Inputs Desc.Oper. & Maint./Bin3 107 30APROT* "T;OSEPQ? T . ,
. R I
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SE722746 'Provide HFEWEDEE’SWTMEIEUBTE? 107 30APRY7* 3OSE':=j97 . ] ] l ] ] l ] I l I I \ H r“ l H IA l A l 1
[SE724720 'Prov.RAM Anal.Inputs Bin 3 Desc. Oper. & Maint. 107"30APR97'—"‘§OSEP;97 o '
SE723726 Prov.RAM Anal.Inputs Bin 2 Desc. Oper. & Maint. = 107‘30KPR97f_'3USEPQ7 T i

LA Sup?:‘:f ESF npuls/Rvw SFWUBHS@_— TSTTUTUCTQGT"’JUSEﬁQf — l}
SEB14704 Provide Safety Anal. Inputs/Rvw to ESFDR 251° 01OCT96A—' SUSEF‘?J? I !
[SEB14706  ‘Provide Salely Anal. ESF Faciliies/Part. CCB =~ 251 010CT96A 3USEP97 SR i
SEBT4766  iProvide Dsgn Safefy Tnpuls/ESF Subsur Facil.” 251 010CT9'6A— 30SEP3?”  E ‘: :

o _ i
ISEB14776 ~ Prov. Dsgn Safety Inputs/ESF Surface Fai:ilih'_ei i 01OCT S6A 3USEP§7 ) i

. SEB14781 Eval. Dala/DS Heating Phase Single Heater Test 163'010CTGBA 27TMAYS7 = - 'i'
|SEB14787 s;m Asbuilt Tnputs ESF, O8M Baseline & ESFDR 251" ‘omm‘m T !
SEB13793 Provide Dsgn Saftey Rqmts Inpuls Emerg. Ops Ctr ~ 251, 010CT96A" 30SEPS7 '~ !
SEB14798 Provide Dsgn Salely Into the Dev. of EOC . 251 Q010CT9!57\_?3USEF"97 ' i
SEB14700 "Update SSA's fo As-Buills as Required ’ '229701NDV967\_3USEF";97 ‘ 'l
SEB14792 "Prov. Dsgn Safety Inpuls toTitle 1IDsgn ESF SGDF ~ ~ 28 13JAN37* ~ 'ZUFEB:l97 o 1 T ) . "_";' -
SEB14784 'Prov.Dsgn Safety/Single Heafer Test Status Rpt ™ 115 18APRO7™ 3USEF§7 IR "
[SEB{4M3 "Deliver Safty Analysis Activily Report (SAAR) S 7305E#97 M3 T '
TR18FB2: Perform MGDS Safeguards & Security Land ‘ - - =

erform Safeguards & Sec. Land Withdrawal Study 87 “OZIANGT ISKPRW—— f
ISE500705 Write Draft Repot ==~ 7 " 10"2BAPRO7 - 09MA797 T
ISE500770  Internal & External Review 29 12MAYS7 ~ "20JUN97 i
ISE500715 "Prepare Final Report 5'23JUNS7 "27JUNS7 '
SES00M3 Safeguards & Seciirily Land Withdrawal Study Rpt. =~ 0’ 27JUNS? M3 S
TR18GA{: Specialty Engineering Support to MGDS B ; o N T T o
rovide Specially Engineering Support fo 146 010CT97" OIMAYSE L. EatE Dha N
I IS 4 JA-._“_ .
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Activity Activity oD Early Ea MILE
5 . " FY96 FY97 FY98 Y9
D Description , fant Finish LLITLILIITT HIRERRRARRRRRANRENR
SET20A "~ 'Provide Systém Safely Supporl 1o SRA/Design 455 010CT97  26JUL9S — ’
SE722A fPrEdeE HFE Support to SRA/Design " 455°010CT97 "26JULSS
SE724A 7 iP'rBWHéRAM Support to SRA/Design " 455°010CT97 " "2BJULBD
SE726K" ~!Piovide ILS Support to SRA/Design © 455°010CTO7 2BJULSS T ‘_—-_
TR18GA2: Spedalty Engineering Support to ESF i j T B T T
SEB12 :Update Maindrit SSA to AddTU-Grnd Excavation 106 0TMAY98" 30SEPIB ‘ e
SEBT2MA BnEﬁﬁ{; Maindrift SSA ' ‘ [ "SUSE?‘QB TNMETTT ‘
) i
TR18GA3: Safeguanis&Sewnty ' i Ty T
SET30A Provide Safeguards, Securily to SRA/Design 455°010CT87 26JULS9 ] ———T—"]
TR1AFA1: Degraded Mode Crtticality T
egraded Mode Criticality 32 0TOCT96A -
SETAOM3 " 'Degraded Mode Crit Analysis of Inmob.Plut.  — ~ — 0 UB'DECQB M3 T 1 '
TRIAFAZ: External Criticaifty - BN — 1 e -
SETA705  External Crilicality 198 02DECS6*  11SEPI7 A
SETAZM3 'Rpt External Crificality of Plutonium N T TUTISEPIT M3 ‘
' .
TR1AFA3: Pla/Stragery for Inclu of Plut Wst int T T ' - S -
SETA7I0 :F’Ian?Slrallegy “Tnclusion of PRl Wasle in FWMS 145 010CTI6A 27WKY 97 ] —ETTIETER
'SETA3IM3 " "Approach To Incorp. PlutWaste inflo FWMS  —~ = "0 ‘TMAYS? M3 ‘
‘TRTAFA4. Plan implementation D - -
[SETA7T5  Plan Implementation 118 03MARY7*  15AUGY7
{SETA4M3 " Data Needs Document T o I " T30JUN97* M3 ‘
|SETASMT ~Drak MOA | S S " T2BAUGHT M3 ®
i ; . i _ . .
TR1BFB1: DBE Definition & Analgsis ; i
! 123 GTOCTIEA alllwmg;
!ssm “DBE FY97 (2ND HALF) - 128 01APR97 30SEPS7 -~
Project Start 010CTHS | W RFIINIYy Eaty LRPO Sheet 20012t { musrw\lmmgmas)(s.sm
Project Firvah 010C102 | e—— Prog tes Bav YUCCA MOUNTAIN PROJECT PLAN Oite | __Rivilon " """ Thicked Approved
Porome e | e WBS 1.2.1 - SYSTEMS ENGINEERING - - -
o prmarer Sytere. e LONG RANGE PLAN (FY96-FY98) N




Activity Activity 00| FEardy | Earty | MLE FY96 FY97 FY98 Y9
Descript Start
D , | serption | Finish LTI HIRRRRENRRRRRNRRRARREEN
TR1BFB2: Classificalion Analysis/Q-Uist Update Al )
SE320700  CAQ-Uist FY'97 (1sl Half) 123 0TOCTI6A 3TMARDY?
v ‘ 3 N
[SE320705 "CA/Q-LStFY'97 (2rd Halfj -  128'01APR9? [30SEFY7 |, T '_.
TR1BFB3: DIE Analyses T L Tyl T - T
[SEB20700  DIE FY'97 (15T QTR] 51 0TOCTIEA I{OECTS h
SEB20705 'DIEFYO7T(2NDQTR} ~~ ~~ "~ 77T T 62 02JANDT f3‘1mk97‘*—f ] '_
'SEB20710 ~DIE FY'97 (3RO QTR) T T 4t01APRST T I0JUNG? ‘j’f"“"" | A—
[SEB20715 DIEFVO7T@THQTR} ~~~ 7 ~ 7T BA01JULST I0SEPST T | | '—_
[SES20M3  'DIE FY'§7REPORT =~ e | L TTI0SEPO7 M3 T ‘
TR1BGAT: DIE Analyses — . T Lo T Ty R
(SEB22800 DIE FY'38 251#010CT§7'_5055|498““—***~ i —
SEB22M4 DIE FY'98 Briefing ~ ) " 30SEP98 “M& ‘
TR1BGAZ: PISA Chapler 7 ' ‘ - - y T
(SE5603 Support Chapler 7 PISA Development 224" 1TONOV97* 30SEPS8 ;. | —
) . A
TR18GB1: Classification Analysis/Q-List Update : o IR - v ) Tt
T (st Hal 723 0TOCTS7— 3TMRRGE

[SE322805 "TAQ-List FY'98 (2nd Ralfy T 7 128'01APR¢8 30SEP9B 1
TR1BGBZ. DBE Definfion & Analysis G v R e -

123°070CT97 3IMAR98 ]
SE310805 "DBEFY'98 (2ND HALFY - T TTTTT 428°0D1APROB T30SEPSE T T

Propect Sian 010CT9% LRPO
Project Finish o1ocTo2
Osta Date 0IDECSe
Plot Date 18DECHE
© Primavera Systems, Inc

YUCCA MOUNTAIN PROJECT PLAN
WBS 1.2.1 - SYSTEMS ENGINEERING
LONG RANGE PLAN (FY96-FY98)

Sheat 21 0f 21

"“3_"!‘: 12/10/98 (1600HRS) (3-331% S
" Reion " Cheokid Rpreved

Ot

- . i L
—t .




i

APPENDIX J

WASTE PACKAGE DEVELOPMENT AND MATERIALS SCHEDULE

The data contained in this appendix reflects the status of the Yucca Mountain Site
Characterization Project as of 12/16/96. Because of the evolving conditions of the Yucca
Mountain Site Characterization Project, data in this appendix is changed or updated as
necessary. However, this VA Design and Review Plan will not be revised or reissued as a result
of data updates. For a current status of the data in this appendix and/or a copy of the current
version, contact C. Chagnon. For suggested changes to the contents, contact A. Segrest.
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WASTE PACKAGE DEVELOPMENT AND MATERIALS SCHEDULE

The Waste Package Development and Materials (WBS 1.2.2) schedule for FY 97/98 is provided.
This schedule reflects the current status of the FY 98 planning activity. All of the Waste Package
Development and Materials activities are tied to the VA milestone, except those that exclusively
support the EIS/NEPA development.
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1WP232808 'Prepare technical input sheets {20FEB98" 04MAY98: 0 -'
(WP232810  Prepare engineering sketches B TEEﬁAWEQ» o N
B {WP232814  Develop and coordinate the MGDS/EBS Inputs [01JUL98* 30SEP98’ 0 a—
M(WP0503  "Complete Dev of HLW Disposal Container Design 118DEC98" ﬁoscsé} 0 :_H
{wp2764 Document Development of HLW Disposal " 18DECB8Y{17JUNSS | 0 prem—
ll|WP232801  IConsolidate HLW DC Des input Fm SDDs (LOE) | 31JUL00, 0 ﬁ
i 12233- Uncamistered Spent Fuel 1 T - o ) ST
¥ {TR23SFA1 Evakiate DOE-Owiiod SNE; Phass 17 (i . o v/ i
l|WP233722  TParticipate in the DOE Canister Working Group |
8§ |WP233724  Coordinate DOE/EMs SNF canisterization and ' 01APR97* 30SEP971 0 I
4+ TR23IFB1; Complete Ph I-EB Segment Pants List & j R 1 7 D - - S
JWP233703 jPrepare initial Inder‘lrtfurreanrts list w010CT9GA 1SDEF96i 69 t
‘ WP233728 ;Coord dev of drawing input sheets inOCT%A 1905‘(:96 34 Y
{WP233730  [Dev prel tech drwgs for UCF DC compnts |02JAN97*|30JUNS7| 0O '_
|wP233732 IDevelop tech drwgs for other EBS compnts '{onANgr 30JUN9"7" ) ——
WP233738  Dev WPD Program Drawings ~ 02JANST* 3055?97 o 1
[WP233735  Sub EBS/WP Parts List o :aos&zi>97l 0 %
< TRZ30FBZ; Perlorr Probabllsti Eval, o WP Desl L 7. arwemeRed oo S ‘ )
IWP233744  Perform 3rd WP Prob. Crit. Analyses '010CTg64 28FEB97 2
WP233745  [identify Prior Analyses for Update ~ '010CT96A28FEB97 2
;|WP233750 'Perform 2nd WP Prob. Ext. Crit. Eval. {010CT96403MARY 2
{WP233746  [Revw 3rd WP Prob. Crit. Analyses '03MARS7{06JUNS7| 0 !
|WP233752  Revw 2nd WP Prob. Ext. Crit. Eval. ""04MAR97{06JUN97, 0 :
|WP233747  |Prep Final draft 3rd WP Prgp Crit Analyses ’oQJuNﬁ-’Liéégf? Kl —
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| Activity Activity Early Early | %

o description | start | finish Compig NlolJlan}!gwulAl LOIN Ib1J FLMIA'MIJ ALs}omPu P[MXAMJ AlS 1:
WP233753  'Prep Final WP Prob Ext Crit Eval 09JUN97*16SEP97 0

WP233748  Complete 3rd WP Prob. Crit. Analyses ;1GSEP97 1 0

WP233754  [Complete 2nd WP Prob. Ext. Crit. Eval. ~ 18BSEP97, 0 '

|WP233755 Sub Probabilistic Criticality Analysis ' ’ “65“5‘5977 )
WP233757 Support Review of EBS/WP/Ext Prob Analysis  17SEP87* 30SEP97 o [

" TR233FB3: Develop EBS Systém Design Desc. - Phi T . I I T T
WP233756  ;Prep draft dsgn sects for UCF, etc 010CT96A 31 MAR97| 4
WP233760  Issue Draft Design Section Writeups S —“”‘mnw o

|WP233758  Review draft & prep final design sections 01APR97‘ 30SEP97, 0

|WP233759  'Issue Final Design Section Writeups o l30'$EP97 O

L

«TR233FBS: Additfonal Barriér Designs - Pht . T e
WP233700 'Prepare List of Eng'g Eval' sIAnaIyses 01OCT96 I2BMAR97; 48

WP233712 Evaluate EB Seg Barrier Options 31MARQ?‘3OSEP97I 0

{WP233714  'Prepare engineering sketches " 31MAR97 3OSEP973 0
1 N g T, ',r T T T - - A - T Bt
< TH233FB6: Waste Package Supportsinvett, Ph 1 ' S e ‘
WP233702  Evaluate the wp support design 01OCT964 28MAR97 2
WP23370A  'Prepare List of Eng'qg Eval's/Analyses ‘6‘i‘dc*rse 11DECo6 2
|WP233706  iDevelop the QAP-3-10 drawing Input sheets 120E096" 28F€B977 0
WP233708 | Complete QAP-3-10 drawing input sheets ' o 28FEBQ7 0 z
|WP233710 i Prepare engineering sketches © 03MARDT| |3ossps74 0 I
+TR233FB7: Phase [ UCF Disposal Container Design RO T T I ' e - N
|wP233A2A IPrepare List of Eng'qg Eval's/Analyses ‘'010CT964 1ZDE096 11
WP233A32  [Perform & Doc Criticallty & lonizing Radn Effect |010CT86A09APRO7| 11 :
|WP233A34  Dev technical input sheets '010CT96409APR97| 10
{WP233A42 'Update val ver & maint analytical cmptrs & codes 010CT96A30SEPS7| ~ 8
|WP233A29  TPerform Thermal evaluations ‘13DEC96%01JUL87 | 0 —
i R R - |
WP233A30 Structural evaluations |13DEC96*30SEP97- . 0 ]
e i - - . e —_— b  J
|WP233A36 lPrepare engineering sketches 10APR97* 3OSEP97{ 0 —
WP233A46  |Track Varlous Waste Streams - 10APH97‘T23$EP97J 0 S
¢ l e e T 1 < o . Dt T T TR — T I
#TR23IFBE: Develop Disp. Crit. Anal; Cohséquénce” . .~ -~ L
j WP233762 |Acqulre Avall, Computer Codes ‘0100796113%0%
, o ] il , I 2 | N AN N S e
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I Activity | Activity . Early Early @ %
~l[)_75 description . start i finish Fomp OIN
WP233766 Dev Necessary Computer Codes 1605096' 12MAR97 0
|WP233764 ' Construct Methodology 13MARS7{14MAYST 0 '
WP233772  ‘Submit supporting info for Draft Tehnical Report  '14MAY97 ~ 0 7
WP233773  'Support Review & Revision "~ '15MAY87 ﬁ!’@fﬁgf? 0 T
4+ TR233FBY: Revised Disp. Crit: Tach. Rep. - Rev.0 BT o e ‘
|WP233776 , fegl?e Technical Report TDPF_ - , L(_)1OCT961 27NOV?6. ‘ 201 v
WP233781  'Write Disp Crit Technical Report, Rev 01 ‘140CT96A 14MAY97; 5
'WP233778  Submit Rev 01 of the Technical Reports TDPP "'5’?N6‘v‘9§"o‘ ‘ f
WP233784  Review & Revise Initial Draft ~~ 02MAY97°29AUG97 0| 1
WP233782  Sub initial release of Disp Crit Tech Rep Rev01 - 14MAY97| 0 “ '
[WP233766  'Submit input fo TSPA 97°s evaluations of critica ~~|20AUGS7 0 §
{wpP233787 QSuppon Review of Disp Crit Tech Rep Rev01  02SEP97 .30SEP97 0 -
t WP150A3 [Issue Disp Criticality Technical Report Rev 01 l '04SEP97" 0 ‘
$TRE3IFBC: Davelop Prob, Debign Mettiods for Ferll | T T 1 B
{WP233789 Supp licen on promoting reg chngs concemlng 1010CT964 30SEP97" -
{WP233780  Develop Computer codes for gen scenarios ~ 010CT96A19DEC96 11 J“l
|WP233792  Dev comprehensive methodology for prob crit 20DEC96° OTMAYS7 0 ':—j —
WP233796  Prov input to Disposal Criticality Tech Rep B iomm\rgr

TR233FBE: Aquir/Anal. Data for Disp. Grit Anal, . -

- - S R S
- o i N

(o} JJFJM A M J[ IAlS OINID[JIFIMIZIMIJIJIA S}OINID @AMEJ}AISE
.

FY

{wWP233798  [An Site Char Matl Perf & WF Pert 010CT96 13DEC96 1

WP233A04 Eicqulre benchmark critical data from avallable r 101007965130&961

{WP233A09 An benchmark critical data '010CT96413DEC96

|WP233A10 "Define Specitic CRC data S ’010CT96 13DEC96

{WP233A18  |Acquire CRC Data - BWR & PWR Fuel ‘o10cT96 1305096,*"

(wP233A19  Compile Data Acquired "'.mocrosd SODECQGI

| WP233A16 IPrep & Issue QAP-3-12 Design Input Requesls ‘01 N0V967'[16JANQTI

'WP233A02 | Analyze the CRC data N o:um,mgf . —

/|WP233A06  !Analyze the benchmark critical data. '03JANG7*| 28MARST ';dv

{wp233A20 IAnalyze site charctzn, mati perf & WF perf data 17JAN97‘% 11APR97’ —

|WP233A22 !Submlt desgn anlys/tech reports summarizing ) JZB'MARQZ ) ] ‘ _,,,7‘111 Y w v -
Propa Sen 010CTes | IR € .oy LRPOWPCZ Mc;uo
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I Activity Activity ~ Early | Early :© % o -
_ Wb description | start ’ finish  CompigINip|JiF F IAIS|omD1s F I AMI] ms]mﬂxmimﬁ JIJAISE
WP233A24 Suppon configuration model 28MARQ7 0
{WP233A12  Analyze irradiated fuel assembly Isotopic data "51"MAR97130$EPQ7 )
AWP233A26  Provide supporting info for Disp Crit Tech Rep o SOSEP97I 0
WP233A28 ‘Provlde Support to the consequence mode! - ,308Ef’97 0
TRE3GGA1; DOE-Owned SNF Design PR il R e - T
|wP233827  IProvide design data input to Waste Package I3OSEP97 0
WP0504B  Comp.DOE High Level Waste Evaluation :01OCT97'127JUL99 0
TRZ33GB): WP SupportsAinver PRI~ - R BT Ty ) ST
WP233801  'Conduct engineering evains 01OCT97‘|09APR98' 0 —
WP0504 "Complete Dev of EBS Invert "10APR98 '30SEP98 0 —
WWB&E&EE& Dev. of EBS Invert ~ 10APR98 "ﬁééﬁ] ) e—
. - ‘ - - - T
N 1 TR233GB2: AdcﬂﬁdﬂalB&rﬁersDesmPhIl s LR o BN S v
'IWP233842 . Develop the QAP-3-10 drawlng input sheets 01OCT97' OSDECW' 0
B (WP233844  Complete QAP-3-10 drawing Input sheets 030E697' 0 z
|WP233840  Cond engineering evains & revw long term per{ 04DEC97‘02MAR98 0 —
|{WP0504A  Comp.DeveVEBS Backdiil,Drip Shield & Add.Barr.. 103MAR98'1 1JUN9 8‘ 0 —'
il |WP2762 " Doc.Dev. of EBS Backfill,Drip Shield,& Add Barr. 12JUN98"OSOCT98 | 0 ——
i {TA233GB4; EBS Parts List, Dwi$ & Specs Pl - , ¥ s bl | Ty b
| WP0505 [Develop EB Segment Parts List, Dwgs & Spocs 010CT97* 050&097 ] r::}
; "i WP233856 | Complete EB Segment Parts List, Dwgs & Specs |080E097 QOGAPHQBf 0 C‘_“_%
WP233734 lDevelop procurementflabrlcatlon drawlngs parts 07APR98‘IOQJUL98 ; 0 C“:}
' WP233848 Develop interface drawings o 110JUL9B"* r()10CT98 ) —o)
Y TroaGHE! EBS DBE Evale PRI, - B SN v o ST
HWP0509G Define DBEs & DBAs ro1oc1'97'1 308EP98 ) —'
4 . . I bl
M {WpP233868 |Define EBS-DBE's-DBA’s, Phase i E01OCT98 29SEP99 K EESE——
UTFB35GE0. ERS Syslem Design Daserplions PRI - L wary T IR o N v ] o
} WP0509J [Develop EBS System Design Description IO1OCT97 SOSEP98 0 —
| WP233905 lFlnallze EBS System Deslgn Description ~ |o10CT88" :aosrspszgI o S
T ¥ AT % g T A T - o '~.. } -
. B7: EQS Déeign Prob EVS Ph i s e oty o M e m&z{\ R ‘
{WP0509N  [Analyse EBS Performance - Ph Il [o10CT97* 305EP98| 0 —
B {WP0509P | Perform Probabilistic Eval.of EBS Deslgns ~ i010CT9730SEP98’ 0
I J— — Y . A { | N | Y
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| Activity Activity | Early ' Early | %

o description | start | finish Lomp OINIDLJ IF W A MLJ1 3 A15|OIN DL F WAL 1Y AIsloINoLJ I ML ATSH
WP233873  Perform Probabllistic Eval. for Licensing Proc. \01OCT97' 30SEP99 0

{WP0509P1 * {Probabilistic Evai. Anal.of EBS Designs o |31AUG98] ' "b ‘

WP0509P2 | Final Prob. Eval. Anal. for Licensing Process ' ' 30JUN99" 0 ‘
 TR233GBB: Disposal Criticallty Toplcal Rp R &W inan ' v o -
WP100C Disposal Criticality Integration 1010CT9730SEP98 0 |

[WPZ33910  {Respond to formal NRC comments ~ 25NOV742i 21MAY98, " 0 IR

:lWP233850  iUpdate Disposal Criticality Topical Report ~ ,04AUG98%04JUNSS| 0 A {
WP233952 ') Submit Update Disp Criticality Toplcal Report '04JUN99 " 0 A X 1
\TRZ33G00; Disp it Ahalytical Wethods 7 7 T T TR T TR o i T T

1WP233854 !AquIrIAnaI.Data-Dlsp.Crlt.Anal.Method '98 ]01OCT97‘{1QDE(:97‘ 0 S
{WP233A08  Acquire chemical assay data . h o1ocm7q 1SDEC97 0O —
, WP233A14  :Acquire site charactn data, Matl & WF Perf. ’l’ofoéfoi-}'i 5DECO7/ 0| —
? - EBS Tach, spdc’s' I N AT ARG T e o e
WP233GBA ‘Develop EBS Technlcal Specs 1010CT97‘.SOSEP98| 9.L 1 , . —
+ TRE33GBD;: UG, Disposal Container Desigh PRl oo s i L Pl bt w v -
fWP233818  |Det acceptable Isotopics generation system |O1OCT97" 03APR98! 0 I— ‘
i WP233819  Complete Dev of UCF Disp Cont o 0100197 {OSAPHSB 0 A _ !
; WP233820 _ |Determine method for combining criticality éondl 010CT97¢ 20MAH98 0 — (
* WP233821  |WP/EB Segment Design Integration Ph Il . |010CT97¢ SOSEP99! = E) ! N
‘1 WP233822  |Establish range of applicability for consequenc 010CT9727MAR98. 0 R
WP233A44  |Establish Design Basis SNF |010CT87920MAR98 0 #H
||WP233A38 [Assess vendor(s) UCF des acceptability to MGDS 05JAN98‘ 102JUL98 | 0 R
'|WP233826  |Provide supporting inform for the Top Rep - I o (2W€T : j
/WP233828  iProv supporting inform for License App T21MARg8l 0 [
§W6233624 Submit neutronics consequence model ;_ T—‘APF{QBl 0 v '
:gwpzasmo Update Thermal Conductivity Methodology ?owuLga- 23DEC88| . 0 —"
] WP2753 Doc. Devel'mt of UCF Dlsp?fjn’l*Contalner Desrlg[rb 010CT98*02APRS9" _ 0 |
; WP233802 lConsoIldate UCF Des Input fm SDDs (LOE) 02AUG99131JUL00, O _ ] -
4TREISGB0! Prob. DeSlgn Methods for Topical Rep - R P iR VI v | o
: WP2:?:?830 Develop a statistical analysis of potontlal redu 01OCT?? 703AUGQ$ 9 '( :
f WP??:{832 Refine the cﬂtlc&;n»l!fy melrl?ogflrorgy to incorporat |01OCT97 _OaAl{GQBJ 0 - ) ‘ g — o
Progect St 010CTos | I . AR wra Sewt 1104 0
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Activity . Activity Early ' Early . % | ___. . ____ -
D description | start | finish Compig NIDLIJIFIB}I%MTJTJIKIJGIEIEJIEJ%Z?MIJIJLAIS{GINPI'JTF[WRI%%TBIJIMSE
WP233834  Suprt licg prmtng reg chngs (Risk bsed Stndrds) 01OCT97 03AUGHS8' 0 T
WP233836  Provide inputto TSPA 03AUG98 0 :

WP233838  'Prov Input to the Disposal Criticality Top Rep ?03AUG98‘ 0 ‘
- TRR33GED: Disposal Critically Top Report | EREST CREa B S
WP100A3 \Sub Disp Criticality An Methdlgy Top Report 31OCT96 0 S
WP233804  (Dev Topical Report TOPP 1010CT97* 31odT97 0 '-
wpP233808 “!?sue TOP,l,cé! flfport for formal NRC fe\l“iéﬂ‘ 01OCT_QZ:2;1P_JE)EZ t(‘). :-:
¥ WP233860 Develop Disposal Criticality Top.Report '1010CT97* 03AUGSS8 0 [
'|WP233920  Apply & Update Disposal Crit Anal Methodology '010CT97* 30SEP98, 0 '—
WP233812  Complete Rev 00 of the Topléainepon TOPP 310CT97 O *
‘|WP233806  'Dev. Topical Report " 03NOV97+03AUGY98 0 | —
LTF233GHE: Oisp. Ol Al Consequence Md____. L Rhe A% W g 0 T A -
A WP233870 Comp.Disp.Critical Analysis Consequence Mdl L010(:T97'31MARQS 0 —'
|WP233872  :Establish range of applicability for consequence '01APR98" 24JUNS8 ~ 0|
WP233874  |Submit neutronics consequence model BN NTTTY] - 24JUN98* 0 ﬁ
- " a D 010D e ————————— — — —_—
#TR234FB1: Conp!eta Prilish | EB Sahmernt Cost Estir : RPN T
|WP234702 'Prep & provide cost estimates 01OCT961 3OSEP97 ' 4
‘ WP234704  Obtain vendor verification of material prices '01OCT96§ 27JUN97 “ 4='|
{WP234705 .Prepare input to TSLCC ’01JUL97' 130SEPOT7’ 0
|WP234706 ~'Sub IOC transmitting input to TSLCC ' 30SEPS7, O
IWP234707 ~ 'Sub 10C transmitting cost of pedestal & supports "~ T30SEP97 | )
|WP234709  Subi0C transmitling unit cost of closure weld ' TTT308EPeT! 0
L TR2I4AFBZ: Con‘plote Phase | Disposal Gontaines O . .., . ~oskagen =07 | B S
{wP234708° Dev TGD & Test Plan for full circ weld mockup Io1ocnm 18DECO8] 10—
{WP234714 " Provide weid mockups for corrosion testing  |010CT96418DEC96 fﬁ%
;m“ " Provide weld samples for thermal stabllity testg |010CT96404DEC96' 7. '
J/WP234715 ' Constuct full circular weld mockup '19DEC96 '24MAR97 0 [——'
WP234722  Sub updated weld equip envelope to subsurf o '30DEC96' 0 ‘ ‘
WP234710 . Analyze stress concentrations Y25MAR97Z‘18JUN97 0 'F“Z‘j
1WP234713  Perform Tests IAWTGD & TP~ 25MAR97‘ 1BJUN97 0 'rv} v '
s | —— | YUCCA MOUNTAIN PROJECT PLAN e
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WP234711  'Provide stress concentrations for design work 19JUN97' 22JUL97
WP234720 ‘Review WP Closure Methods nepon © T 04AUGST 20AUGET

WP234721  Sub WP Closure Methods Report ’ “'”755669%’ o

b Activity Activity ~ Early ! Early %
L D | description - start ;} finish Compigin
WP234719 Dev WP Clos Methds Report 01MAY97 01JUL97 0

WP234724 iSubmt updated weld equip envelope to surf o SOSEP97"

TRE34FB3: Compl, Ph.l Development of Non-Destruc T TR

L_.l

0 -
)
0
0
g

'WP234727  'Develop TGD/TP ‘01001‘964 1305096]

24 g
]

'WP234726  Develop NDE method for WP closure weld ~ 16DEC96%03JUN97 0 PEEEm——
|WP234730  |Perform 100% Mapping [16DEC96"03JUN97 O '—
|WP234732  {Det need for in-process inspection 160EC§6“T63$EP977 0 '—
{WP234728  IUse circular mockup to demonstrate closure weld 10MARS7122AUG97/ 0 '—“
|(WwP234734  "Develop NDE Repont ‘ T ;MSEPW 158EPB7° 0
[WP234736 ~ 'Sub WP NDE Methods Report o v 15SEPS7  © ;
wP234737 ‘Supp Review of NDE Report 1GSEP97 3055997\ 0 u
: TR234FB4: Phasa | Disposal Container Fabrication >t .- - - . o o e he - 7 i T -
(wP234740  [Document recommended fabrication methods ]o1oc7964 29AUG97I kT erre ]
i(WP234746  iPrep Raw Manuf & Mat! Cost Est ) omovsns'J 310CT97: o| o . )
{1 WP234738 xDocmnt 30% completlon w/ fabrication skelches 15JAN97‘ 308EP97 0] o = ] ‘
|WP234742 lSumel report detalling recommended 1abrlcatlon B 29AUGQ7 0 é
WP234744 1Develop fabrication drawings T 1 1&3055#971 0 ) <'>
5TR234GB1Y Disp Contalner Fabrcri Methds Ph iy -~ -~ =~ .~ .~ s AR TN - -
EWM 'Disposal Container Fabrication Summary Report 130SEP97 0 ? ,
| WP0509 }Develop Disp Container Fabrication, Ph li 0100T97"3OSEP98 0 I
WP234802  |Dev Disp Container Fabrication Summary Report [010CT98% 05FEB99 0 :
{WP234942 [Comp Devel'mt of Disposal Container Fabrlcatlonl‘ 03NOV98102NOV99 0 -
L TRA234GB2] Diep Contalat Clobke Mathds P il s nerym oy |
{WPO0509A ]Dev Disposal Container Closure Mathod Phl lo1oc797- ozocmsI 0 ]
» TR234GB3; Non-Destiuctive Exam Methds PRIl i~ - Rt TR »-«:n;msf a ,J'— S S
WP0509B Develop Non-destructive Examination Mthds, Ph 010CT97‘130$EP98 0 _'
1WP234944 Document Non-destructive Examination Mthds .01OCT98' 30SEPS9 ‘ 0 |
. TR234GBA. EB Segment Cost Estimates Ph il v .5 7. - ‘ T
Proyecs S04 010 Tes | MRS ¢ 2 tArowre2 Sheet 13 00 30
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Activity Activity Early Early ' % .
o . description stat | finish fompigIN|p;y !F‘MIA MIJiJIA] slo NIDIJIF WA MLJLJTA] léﬁb FmAIM %@s{:
wpP234808 Provide Initial Cost Est Input for TSLCC 310CT97, 0
WP234814 . Provide Final Cost Est Input for TSLCC 310CT97 0
WP0509C  Prepare EB Segment Cost Estimates '03N0V79‘7:W6V§5} )  E— ]
WP234946  Update EB Segment Cost Estimates '03NGV98{02NOVeS. 0 '—i
41- Sp n
S TR241FA1: Waste Form Modél Abstractions U
{wP241100 | Waste Form Model Abstractions o1ocmsﬁaosspg7
TR241FA2: Waste Form Supportto Systems . .. . S < I I o T
IWP241200 Waste Form Inputs to Systems ] IT*OSI?GMOSE?lmj_
TR241FB2: Prepare & Review WFCR Rev 1 yar ' T T o
[WP35A01  'Prep WFCR Rev 1 Prelim Draft {o1ocrgsd 13DEC96. 20 —'
WP35A03 Review/Finalize WFCR Rev 1 Draft 230E096 22JAN97 0 m
IWP35A05  Provide WFCR Rev 1 Draft to Perf. Assess. T '22JANGT 0 ‘*
'WP35A06  Finalize WFCR Rev 1 '23JANO7 '26FEB7 0 :
WP35A07  Submit Draft WFCR Rev 1 to YMSCO for Review " '26FEBOT 0| | 1
WP35A08  YMSCO Review of WFCR Rev 1 ~ 27FEB97 [31MAR97 0 -
WP35A09 incorp YMSCO WFCR Rev 1 Review Comments ~ 20MARS7 09APRS7 0
WPO035A3  Issue Waste Form Char. Rpt. Rev. 09APR97 0|
WP35A10  Complete Rev.1 WFCR “06APRST | | ;
' TRZ41EDA: Measure Oxidation Usig TAA Tachniques RS T I ; - ’ ——
[wp08520 |Generate TGA Oxidation Test Data 0100'rgeﬁ 15NOVes 67 .
WP08522  Provide TGA Oxidation Data to Oxidation Models =~~~ 15NOV96 0 |
|WP08523  'Provide input fo Models, GENISIS 1BNOV96<02DEC3s 0 | |
_ !viogf'zj Zg?\zilop TGA Oxidation Test WFCR Rev 1 Chapter 18NOV86 | 12DEC96 ' _?4 :ﬂl
1WP08526 Continue TGA Oxidation Test Data Generation ' 18NOV96 l12JUN97 0 L ]
WP08524 Provide TGA Oxidation Test Data to GENISIS 'ozoscgs 0 ﬂ :
JwP08525A . Provide Oxidation Test WFCR Rev 1 Chapter .12DEC96 o |
{WP08527  |Provide TGA Oxidation Test Data to Oxidation 12JUN97 0 ‘ ‘
{wposs28 jContlnue TGA Oxidation Test Data Generation  13JUN97 |3ossps7 o —
\TR2AIFES: Meastire DissoNmon i FIOW-Thirough Te i T B
|WP085300 ‘rGenerale SF Diss Flow Thru Test Data o 010CIQ§4 020E096 5om y v
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' Activity | Activity Early . Early [ % |- .

L o description start | finish r°',"p O|ND!J IFF;I%MIJIJIA ,,l]N JlFlMlilerma QNI H»ﬁ?&»&mﬂqﬁ
WP085303 Develop SF Diss Flow Thru Test WFCR Rev 1 04NOV96" 20DEC96 0
WP085301  Provide SF Diss Flow Thru Data to Models S 15N9V96' 0
WP085302 Provlde SF Diss Flow Thru Test Data to GENISIS 02DEC96° 0
WP085304  iConiinue S SF Diss Fiow Thru Test Data Generatlon 03DEC96 25JUN97 0 A
{WP85303A  iProvide SF Diss Flow Thru Test Chap to 3 ~ 20DEC9 0 ﬁ
|wP085305  'Provide SF Diss Flow Thru Test Data to Models fEsTu'W"_"o ‘
'|WP085306 Continue SF Diss Flow Thru Test Data Generation/ 26JUN97 SOSEP97 0 i L]
*TR241FB7; Proclre Approved Test Materials . e ‘;,;133*"';;, s - - o T
JWP08601 |ID Approved Test Materials (ATM) for 01 OCT96A 15NOV96 ‘40 :
| WP08603 ATMs Vendor Selection '18NOV96 '3 IMARST 0 L'
{| wP08605 ATM ?rf)curement Ph-1 ~ (01APR97 "30MAY97 q —
| WP08607 -Characterize Received ATM Samples Ph-1 102JUN97 3OSEP97 0 T
YTR241FBS: SUpport ATM Procurement. = T T T T i - T T
{wpross1 ‘Support ATM Selection - ]o1oc796 308EP97' ak '
|wPo861A  DOE Concurrence on ATM Procurements | '31MAR97' 0 *
| wposs2 'Follow Procurement & Characterization 01APR97 | 13JUN97 0
|WP0862A  "Spent Fuel ATM Procurement Letter Rpt. 13JUN97 o ﬁ
\TR2A1FBY: Dovelop Process Models fof Predicling . .. Fevehbosl e - o i N N
{WP122400  [Develop Waste Form Preliminary Process Model 1010CT964 12DEC86  '20
WP122401 | Provide Waste Form Model Chap to WEEﬁ ﬁi"f—“—' 13DEC96 0 7 ,
i{WP122402 ~ 'Enhance Response Models o Wecgs 25JUNe7[ 0| | I
{v WP122403  'Provide Response Models Results to PA '25JUN97 0 :
WP122413  {Support PA Inquirles o 26JUN97 3035997J 0 ;‘ —
£TR241FBA: Unsaturated Drip Condition Testing (SN.°. BT N T T - - N
{WP122200  'Generate Unsat SF Drip Test Data Io1oc7964 02DEC96; 20 |
WP122201 _ Provide Unsat SF Drip Data o Models - 115Novs6, 0
; WP122203 ‘Develop Unsat SF Drip Test Chapter for WFCR-R1, 03DEC96 |26DEC96’ ’W"_F "-
WP122204 {Continue Unst SF Drip Test Data Generation |03DEC96 25JUN97 n 0 | me———
(WP122202  iProvide Unsat SF Drip Test Data to GENISIS Ti3DEC96' 0 ) ‘
|wP122205 !Provlde Unsat SF Drip Test Data to Models fodels  '25JUN97 ’Ao[ ! * ' v
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Activity Activity Early - Early

§ o description 7 start ] finish
WP122206 Continue Unsat SF Drip Test Data Generatlon 26JUN97 |305EP97
TR241FBB: Low Temperature Dry Bath Oxidation Tes  FRRT o0
WP122100 !Generate Dry Bath Oxidation Data .010CT986402DEC96
WP122103  Develop Dry Bath Oxidation Chap forWFCR-R1 mnovéé‘zooecgs’ B
WP122101  Provide Dry Bath Oxid.Data to SF Oxidation '15Novs *
WP122104  Continue Dry Bath Oxidation Data Generation ~ 03DECS6 | |25JUN97
lWP122102  'Provide Dry Bath Oxidation Data to GENISIS ' ‘"_‘Tﬁﬁfcﬂ:ﬁ"—
WP122105° _;Provlde Dry Bath oxiiiaiioﬁﬁaié to Oxidation 25JUNS7 -
'lWP122106  Continue Dry Bath Oxidation Data Generatlon A‘.iéJUﬂIW ‘W

+TAR241GA1: Waste Form Modal Abstractions

Sl R

[wpzmso 'Waste Form Model Abstractions

010CT97 }3bsEP§'a |

- TR241GA2: Waste Form Suppor to System Studies

RS PR

upz-nzso [Waste Form Inputs to System

.01 OCT97 0SEP98

“TROA1GE2; Prepare & Review the WECR Rev. 2

R T

S —
WP110A01 Prep WFCR Rev 2 Prelim Dratt 09JANSS* 30JUN98‘ 0 —'
WP110A03  Review/Finalize WFCR Rev 2 Draft “01JuL9s 29JUL98 !
WP110A05  Provide WFCR Rev 2 Draft to Ped Assess. 200UL98 0 ‘1
WP110A06  Finalize WFCRRev2 '30JUL98 18SEP98 0
WP110A07 /Submit WFCR Rev 2 to YMSCO for Revlew ‘ ’ 1@&“@_3 ' ‘j
WP110A08 ' YMSCO Review of WFCR Rev 2 ‘ "21SEPBE 080CT98 0 n
/|WP110A09 ~ Incorp YMSCO WFCR Rev 2 Review Comments  21SEP@8 [230CT98 0 ' -
{WP110A10  'YMSCO WFCR-R2 Review Comments Resolved 230CT98° o0
[WP110A3 Submit Waste Form Char. Rpt. Rev 2 ‘ 230CT98? 0
‘{m241683‘:'0-14 Releass Tests TR TR TR ' —_— U A o
'|WP08567 Prepare Activity Plan 010CT97“230EC97 0 I
|WP08569  SetUp Equipment 010CT97 . 0405097 ) '—'
|WP08571 :SF C-14 Release Measure Test (Ph ) 0505097 13MAR98 0
'WP08572 | issue SF C-14 Release Test Data Report " "1aMAR®S 0| 1
WP08573  'SF C-14 Release Measure Test (Phll) 16MAR98IO&UN98 ) '
/{WP08572A  Provide SF C-14 Release Data to GENISIS '27TMAR98 0 . ‘
|WP0857a ~ 'Issue SF C-14 Release Test Data Report/WFCR2 05JUN987 ol l v v o '
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| Activity Activity | Early | Early : % | .
o . description start | finish Compigy le lFlMIAMg Ji AIS lolN mJ EFYA]M]M ' lom[b]JL MIA J,n;msE
-|WP08575  'SF C-14 Release Measure Test (Ph Ili) [08JUN98 Tosmayss ~ 0
WP08576  Submit SF C-14 Release Final Report & Data ’ fosuAvsg 0
' . - - - ——
LTR241GB4: Measure SF Oxidation Using TGA Tech. SRR YR v
{WP08528A  |Continue TGA Oxidation Test Data Generallon lo10CT97 (29MAYS8. 0 .
{WP08530  "Analyze Samples T B a ‘02MAR98*30APR98 0 [~
:|WP0B529  Provide TGA Oxidation Data to Oxidation Models 20MAY98 0 |
'(WP08532  Develop TGA Oxidation Chapter for WFCR Rev 2 '01JUN®8 30JUN98 0 '-
|WP08536  Continue TGA Oxidation Test Data Generation  01JUN98 -29JAN39 0 Fe I—
|WP08534 Provide TGA Oxidation Chapterto WFCRRev2 '30JUN98 ' 0 ‘
;|wpossas Provide TGA Oxidation Testbiiia to Oxida. ' "20JAN99 0 { ‘
HTR241GB5: Measure SF Flow Thii Dissolution - '- B aiies’s A oy T
; WP085320 Continue SF Diss.Flow Thru Test Data Generallon OIOCT97 “11JUN98 ; 0 _'
{WP085322 ~ Analyze Samples o rozmnsaiaoApnsa‘ 0 -
'{WP085307  "Provide SF Diss Flow Thru Data to Modeis ~ 11JUNSB 0] ‘
——— . ——— b 1 - H
|WP085311 Provide SF Diss Flow Thru Test Data to Models 11JUNS8 0 ?‘
{WP085308  Develop SF Diss Fiow Thru Chapter for WFCR 12JUNG3 14JUL98 0 'q
'|wP085310 'Continue SF Diss Flow Thru Test Data Generatlon 12JUN98 3OSEP98 0 —
|WP085309  'Provide SF Diss Flow Thru Chapter to WFCR Rev ' 14JUL98 ) ; ‘
2TR24'GBG MG&SU!B ”319&808 'ﬂ)m S“l ila‘dw’ala ﬁ(‘lm"c_,g,ﬂ‘ o E;’; B T T - A‘ T N
' WP08554 lssue SF Hardware Rel. Test Rpt/WFCRZIGENISIS J':nocrssl 0 ? ‘
| wPoB551A Prepare Activity Plan - '010CT97 |27FEB98, 0 —'
{WP08551  |SF Hardware Release Measure Test (Ph 1) *ozwmge 30SEP98| 0 ' -
YWP08552  |Issue SF Hardware Reiease Test Report 308EP98| 0 | ! ;
'WP08553 TéF Hardware Release Measure Test (Ph Il) |010CT98 [30JUNSS 0 ' —' v
j{WP08553A | Prepare Hardware Release Rate Report '01JUL99 | 31AUGQQ ] | ]
’ it S T 1 ——— _— o, - — -
"TR241GB7; Procurs Approved Test Mateflals (MCC)" L R T e
{wpossos Select & Procure ATM ,010CT97 [31050974 ) —
(wpo8610 ICharacterlze Received ATM Samples Ph-il~ '05JAN98 lfawungé[ 0
B Fieae ey Sepa : ,v‘ - - -—- - Y G L - —_——
$TR241GB8: Support ATM Procurement 2 5. & L RSREY W v .
{wP0B612 Support ATM Procuremenl Ph-ll [o10CT97 [ozamse‘ 0 _' L
1WP08614 Follow Characterlzallon Effort '05JAN98 30JUN98 0 dL
: L L e ST L) L Y Y vt Y o
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i Actlvity Activity Early , Early ' % | T
, 1 description start | finish Complg NIg JIFIMIAW.LJTI siom D13 IF AW ML 11& rfpmlm
WwP08616 Provlde Letter Reportto YMSCO -30JUN98 0
TR241GB8: Develop Waste Form Process Model R R A
WP122407  |Enhance Response Model (Excluding 01NOV96 09APR97 0 _ v
WP122404  Improve Response Model(Including Dissolution) (10MAR98 11JUN98° 0 ? —l \
[WP122405  Prepare Response Model Chap to WFCR-R2 "12JUN98 5TAUG9§ 0 ‘ —
WP122420  Improve Response Model Continued 12JUN98 |08MA999 0 SEEEE——
WP122406  Provide Response Model to PA & WFCR-Rev2 31AUG98 0 ’ ' ‘
"' TR241G8A: Unsat. SF Drip Condition Testing . A :‘”‘: ) *;W B L
WP122220 Continue Unsat.SF Drip Test Data Generatlon :010CT97* 11JUN98 0 ; R
WP122222 Analyze Samples o '02MAR9829MAY98 0| ; —
WP122207  Provide Unsat SF Drip Data to Models 11JUN98 0 '
'WP122208  Develop Drip Test Chapter for WFCR Rev 2 '12JUN98 | 14Jli[98 0]
- < o \B
|WP122210 +Continue Unsat SF Drip Test Data Generation 112JUN88 - 14OCT98 0 T
WP122209 Provide Drip Test Chapter to WFCR Rev 2 14Jules o ‘
'WP122211  Provide Unsat SF Drip Test Data to Models 140CT98° 0
- TR241GBB: Ory Bath SF Oxidation Testing R oy T T
WP122120 ' Continue Dry Bath Oxidation Data Generatlon 01OCT97 11JUN98 0 L]
1WP122122  'Analyze Samples 02MAR98* 29MAY98 0 ]
WP122107  Provide Dry Bath Data to Oxidation Models T 1 1JUN98 (] *
WPi22108  Develop Dry Bath Oxidation Chap for WFCR-A2  12JUNG8 | 14JUL98 0 =
e R .l
WP122110  :Continue Dry Bath Oxidation Data Generation '12JUN98 ’11FE899 0 R
{wP122109 Provide Dry Bath Oxidatlon Chap to WFCR-R2 14JUL98 0 ‘
[WP122111  Provide Dry Bath Data to Oxidation Models T vsosepga- EP98* 0| '
2TR241GBC: Cladding Dégtadation Testhg 3 w | T S
JWP241800 :Prepare Activity Plan 0 ]
1 S— i - ' ‘ v
1WP241802 'Set Up Equi t ‘01DEC97* 31MAR98
‘ 80 p Equipmen o B 0 ‘3 0 —' l
1WP241804 Conduct Phase | tests 01APR98 30SEP98 0 _'
i|wP241806 (AhEiﬁSEEEuTuéi S - 01JUL98 [30SEP98| 0 o
- —— - f.___
010
“TR242FB1! HLWG Deimdéuon Pararetdr Tests Lt ol e s sl BE :
WP085600 . Prepare Activity Plan 610CTo6AT1JANST | » 25H v
oot St ST [—— LAPD wPe o T Teeas - —
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© Activity | Activity ., Early Early | % |  _ ___ . S
- description __start | finish Compioioi Mgwuum slom OIJIF WA MY pimslommmﬂpmumis]:
WP085602 /Resolve Activity Plan Comments/Finalize 03FEB97 '01APR97| 0
'Wpééééﬁ' ‘Procure Samples & Initiate Test '02APRO7 | ,3owu§\r97j ) -'
|WP085606 ' Collect Data B 02JUNS7 T:ﬁiéEPw’ "0 —
- TRPAPFBS; HLW Glass Unsatwated Orip Tesis | R B . o
{WP122300 Generate HLWG Drip Test Data o1ocrse§ozoecae " 50
|WP122301  Provide HLWG Drip Data to Models =~ : T15qu9¢5- .0
|WP122303  [Develop HLWG Drip Test Chap for WFCR-R1 '18NOV96 Hzoscgs' 0 '-
WP122304 1Continue HLWG Drip Test Data Generation 18NOVS6 12JUN97 - 0 I
|WP122302 ~ Provide Unsat HLWG Drip Test Data to GENISIS ‘ozoscgs‘ 0 ‘
{WP122307  iProvide HLWG Drip Test Data to Models B 112JUN87T 0 ‘
{WP122306  Continue HLWG Drip Test Data Generation TW‘TQEEEQ?'T o ——
|, TR242FB3; HLW Glass Modeling L NG U Tl - T
‘fﬁv?oastoo TDevelop HW Glass Dissolution Ralo Prellm Model - o1oc7964 1205096‘ 401
WP085101  |Provide HWG Dissolution Rate Mdl Chap to | 12DECS6 0
WP085102 Enhance HW Glass Dissolution Rate Model  13DEC8 [13JUN97, 0
WP0B5103  'Provide HWG Dissolution Rate Mdl Resuits to PA 13JUN97. O z
{WP0B5104 Improve HW Glass Dissolution Rate Model ~ 16JUNS7 130SEPS7 0 _v
TR242GB1: HLWG. Degradation Parameter Tests A | oy T
i{wpPo8s610 rConunue to Collect Data 0 ]
|WP0B5612 -Analyze Samples  ~  "010CT97 |06JAN98' 0 '— '
/|WP085618  -Develop HLWG Flow Thru Test Chap for WFCR  01JUN98 |30JUN98 | b T '-
‘.W Continue HLWG Flow Thru Test Data Generation [01JUN98 29JAN99 0 "—
|{WP085629 - Collect Data Phase Il f "~ T01JUN98 | |30NOV98‘ 0 : l
, WP085620 ' Provide HLWG Flow Thru Test Chap to WFCR Rev ]30JUN99 "0 ‘
{WP085630  Provide Data to Model 30NOV9E. 0 L
|WP085631  [Provide Data to GENESIS fzsoscss ) ‘
:(WP085625  Provide HLWG Flow Thru Test Data to Models | 29JAN99 J 0 ‘
 TRZ4BGBE; Glasé Degradation Unsal DAp Tests =1~ L T Sy - T
‘lwp122320 [Conllnue HLWG Drlip Test Data Generation i}mocrw 1OMARS8 0 —'
|WP122308  :Develop HLWG Drip Tg%t Chapvter for WFCR Rev 2 11MARS8 09APR98‘ 0 y 0= A
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t Activity Activity Early } Early 1 %
1D o description ¢ start finish Comp
WP122310  Continue HLWG Drip Test Test Data Generation '11MAR98[10JUL98 0
WP122309  Provide HLWG Drip Test Chapter to WFCRRev2 'ooAPRIS’ 0
WP122311  Provide HLWG Drip Test Data to Mode!s 100Ul o
|WP122314  Continue HLWG Drlp Test 13JUL98 iaoJUL99 0
. TR242GH3: Glass Process Models ) _mmerewed
WP085120 'Improve HW Glass Dlssolutlon Rate Model 01OCT97 29JUN98 | 0
WP085105 "Provide HWG Dissolution Rate Mdl - 29JUN98 0
WP085106  Provide HWG Dissolution Rate Mdl Results to PA '29JUN98 0
(WP085107  Enhance HW Glass Dissolution Rate Model "30JUN98 29JAN99 0
{WP085108  |Provide HWG Dissolution Rate Model Resultsto - "is‘;JI\NSéT"" )
225 1- Metallic Barrers ] 7
STR251EAT: EBS Input to Systam Studled 178 - vi o
WP251700 [EBS Impact To Systems

: e L
ONID JIFAM MTJTWISIOJNIDIJI IMIA [MIJIJTAISJOINID]Jlfﬁ%glﬂlmlﬂgkl
——

+TR261FA2: EBS Model Abstractions — . Y L x . — -
IWP251750 !EBS Model Abstractions ‘01OCT96{305EP97 | 8
TR2S1FB1: Mossra MG T T eeeERRE T o T - R
WP26702 'Continue Mlcroblal Culture & Analyses 010CT96416JAN97 . 29
- N ; ' Y
|wP26703 ‘Perform parallel abiotic & biotic (MIC) tests {02JANI7*|31JULS7 0 S
WP26708  |lss Ltr Rep -Init of Abiotic & Biotic MIC Tests 716JAN97‘| 0
WP26713 '*Provlde MIC Data Input to PA o {mms’iﬁ‘”‘ 0
|wpr26709 'Provide MIC Data Input Updale to PA o iauui_gr: 0 ‘
|wp26710 ICcmunue MIC Tests ' ~ 01AUGH7 [30SEP97 0 L
:TR251FBA: Measute Critical Potential = ,gi?‘?"% ol o T -
1WP26301 [Continue Critical Potential Measurements '01OCT96€15JAN97 [ 29 pm——
|WP26309  Provide Crit. Pot. Measurements Data to PA (1) ‘15JAN971 ] *
WP26306 ! Continue Critical Potential Measurements "16JAN97 |20AUG97] 0
'WP26305 | Provide Crit. Pot. Measurement Update Data to PA 20AUG97] 0 1
|WP26307 i Continue Critical Potentlal Measurements '6&§EP97 13035997[ 0 -
»TR28TFES: Thetmogtdvimehié Ahalysis Studies “ ' T o - -
|WP26501 Continue Critical Relative Humidity Tests
WP26505  |Provide Thermogravimetric Anal. Data to PA 'y
Propect B orocTss | I——— LARo wre? B v - -
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i Activity | Activity Early = Early = % .
| D f description 1 start finish Fpmp OINIT
wpP26502 Provide Feedback-LT Tests/Controlied Humldltles 16JAN97 "30SEP97 0
WP26506  Provide Thermogravimetric Anal Update to PA ~ '30SEP97° 0 :
- TR261FB7: Elactrochem. Basis for Galvanic Tests .. L - ' o
|WP26201 lConduct test over range of pH/temp/solution 010CT964A15JANS7' 29
WP26202 vConduct Dift Area Ratio Tests/Design cells "'o’movgs f31JUL97 0
WP26203  ICritical Potential Test Data to PA . 15JAN97{. © ‘ '
(WP26204  |Ditt Area Ratios Test Update Data to PA o :31JUL97“ 0 *
HWP26208 Continue ST Galvanic Tests T |01AUGS7 305EPS7 . 0 -— s
" TR2B1FBP: Prepare & Review EMCR Rev1 - ' .~ .~ TR L R
{WP15A01  [Prep EMCR Rev 1 Prelim Draft mocr%q 13DEC96! 40
{wp1sA03 Review/Finalize EMCR Rev 1 Draft 16DEC96 | 15JAN97 0
{WP15A05  iProvide EMCR Rev 1 Draft to Perf. Assess. 15JAN97¢ 0 ?
[WP15A06  'Finalize EMCR Rev 1 ‘ " |16JANS7 '26FEB97 0|
JWPO15A3 Submit Draft EMCR Rev.1 to YMSCO for Review 26FEB97 0 7
{WP15A08 | YMSCO Review of EMCR Rev 1 27FEBIT '19MARS7 0 L3
{WP15A09 .Incorp YMSCO EMCR Rev 1 Review Comments  27FEB97 28MAR97, 0
WP15A10  |Issue EMCR Rev.1 ) - Izaiﬁﬁe‘r‘ 0
TR261FBA; Elecirochamical Potential Testing - i v o o) E T
1WP26401 {Develop Potential Control LT Test Conditions v01OCT96 16JAN97 -; 29
‘| WP60901 'Prepare QA Planning Documents 01007961 27NOV96w 50 .
| WP60902 "Design LT Electrochemical Potential Test Matrix |18NOV96 31DE096‘ 0 ‘- ‘
WP60903 ‘Procure Electrochemical Potential Test L18NOV96 31DE096 0 -'
{wp60904 ‘Conduct Tests by applied E, alloy, pH, T, Enviro 02JAN97 3035997' 0 T
WP26404 Provide Potential Control Data to PA J6JANST 0] é
|WP26402 ILtr Rep Init of LT Cntrlled Electrochem Pot Tsts 10FEB97" 0 ‘ '
ilWP60805  :Characterize Specimens (ist Batch) 01APR97‘ 30JUN97 . © ] '
|wpP26403 Provide Potential Control Data Update to PA o l:ao.nmw 0 ‘ f
¥TR261FBB! Long Tém Galvankc Protection Tests &~ - - {8 40" ol o .
|WP60801  |Design/Procure Galvanic Test Specimens <o1ocm4 31DEC96 a3
/|WP60802  'Fabricate Tanks for 3rd increment "7 '010CT96431JANGT 25 - . v
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i

Activity Activity Early , Early L % | __ Eye7 FYob
o _ description ;  stat | finlsh Compigiiib JiFIMAIM JIJIALS OINID!JIFTMIAIMI
WP60803 Install Tanks for 3rd Increment 02DEC96* 28FEB97 ' 0 [

WP60805  Expose Specimens in 3rd Increment Tanks an£997 I30sEP97° '—
IWPE0B01A  Ltr Rep - Init of LT Galv Corr Testing T i30JULeT* T 0 ‘

WP60121  Startup 3B Tanks 11AUG97° O ‘
. TRZ51FBC: Sell-Loaded Crack Growth Tests ot A | S
{wP60701 ‘Prepare QA Planning Documents '010CT96427NOVI6 - 80/ )

WP60702  |Design Seif Loaded SCC Growth Test Matrlx ~ 18NOV96 '31DEC96 0 ;

WP60703  -Procure Self Loaded SCC Growth Test 18NOV96 31DECS6 0 |mmm :
|WP60704  Conduct Tests by applied K, alloy, pH, T, Enviro 02JAN97 |30SEP97 0 '—
‘[WPBOTO3A Ltr Rep Initiation of Crack Growth Rate Testing "16JAN97* 0 ‘ ) o
[lWP60705 ~ Characterize Specimens (Ist Batch) 01 APROT ! 30JUN97 79| !
{WPG0O705A  1st Batch Analyses 30JUN97 | ] 0
{WP60705B Provide Data to PA [30JUN97 ™ ©

WP60708

Characterize Specimens (2nd Batch)

» TR251FBE; Davelop Materid) Degradation Process M

01JuLe7 laoSEPQT )

Pkwmﬂ‘f!

WP60501

iDevelop Preliminary Crevice Corrosion Model

{WP60506

'Develop Preliminary SCC/HE Model

—
01OCT96418JUL9% 10—
01APR97*] SOSEP97 —

|
0
WP60510  iDevelop Preliminary Galvanic Corrosion Model 01MAY97‘129AUG97 0 — l
WP60504  Provide Crevice Corrosion Data to PA o |18JUL97 0 ‘
1WP60507 AjPrepare Modeling Update iInfo for EM(_:f‘sz2 04AUGH7% 30SEP97 ;7_—0_
WP60508  :Provide Prelim SCC/HE Mode! Info to EMCR-R2 "'30SEP971 0
wpreos09 'Provide SCC/HE/Prelim.Galv.Corr.Model Data to Taosspw - 0
051 FBG! Testirg o] Matal Bariers -4 v e T TR

1WP60100

]LT Comp Corrosion Speclmen Exposure (1st

1WP60114

|Fabrlce!e Tanks for 2nd Increment

{wp60102

{WP60104

" 'Obtain Analytical/Biological Samples

{WP60103
'WP60106
'WP60115

‘Provide Ist Tanks Ist Specimen Results to PA

i01OCT961303EP97 arm ,
010CT96431 MAn97 13

[Withdraw/Charac. 1st Specimen Batch (1st Tanks) 02JAN97 31MAR97 o
o

02JANS7 31MAR97

iPrep Ist Specimens Ist Tanks Rpt for EMCR R2

I311»1;\;197 )
"01APR97 éOMAY97 0

"Install Tanks for 2nd Increment

010C Ty | EEISS LRPO WPCE

ortéro | NI £ rogress Ras
owvoves | 7T 7T T T Coment Ay
osDE Lo

o1APn97 30JUN97 )
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| Activity | Activity Early Early i
b | description | stat | finish L?m,"f (o] Nlm mlmm JIJIA slolN [ IF AL MM]JIAIS bu Mﬁm
WP60107 'Provide Ist Specimen (Ist T Tanks) Rpt to EMCR-R2 |30MAY97L 0
WP60117  Expose Specimens in 2nd Increment Tanks i01JuLe7 [30sEPS7 0 — -
WP60116  Letter Rpt.to YMSCO- Starwp 2A Tanks ~iosJuLer.’ 0 o
WP60118 Tsmnup 2B Tanks losJuLe7" 0
L TR251FBH: Relative Humidity Chamber Tests . . NSRRIl - o
1WP61601 {Prepare QA Planning Document 010CT964 ZODECQGI 50
| WP61602 install Specimens for Oxidation/Corrosion Test  010GT964 27NOvVes 25
[WP61603 - Expose Oxidation/Corrosion Test Specimen  02DECO6* 30SEP97 0| | e !
{WP81607  'Ltr Rep Init of Rel Humidity Chamber Corr Tests .13JAN97'] 0 ‘ v
|WP61605 'Withdraw/Charac. Ist Specimen Batch "20FEB97". 20MAY97, 0 | —
{wP61608 ‘Prepare st Batch Report for PA~ B '31MAYS7 [300UL97 0 o
|WP61613  Provide Ist Batch Reportto PA, o 13NUL97 0 1 '
4 TR251FBK: Determine Materlal Thermal Stabiily. .7 " A G ] o ) T
{WP26900 Prep QA Planning Documents 1010CT964 31DEC96| 33
(wp26901 .Acquire Specimens & Equipment "' 04NOV96 [28FEBDT 0 - :
WP26902 Perform Accelerated Aging Studies '02JAN9G7 [30SEP97 0 R
—_— - \
WP26902A :Analyze Data 15MAY97‘ 15JUL97 ! 0 .
{WP26904  Provide Data Input to PA T o |31JUL97‘ 0 ‘
»TR261GA1; EBS input fo System Studies . - - wﬁ, & Ty . T -
"lWP251800 iEBS Impact to Systems 01 0CT97 ‘3OSEP98 i 0
| TFE510AZ] E65 Model ABSlaclons’: CRN e i I T
{wpP251850 [EBS Model Abstractions 10100197 3osspesl 0
1TR261GB1: mo TO8B o b v e s b g T e ] B , o R T N
{wp26712  |Continue MIC Tests lo1ocr97 30JUNSB, 0 E—
| wp26706 ‘Plan input Conditions for Long Term MIC Tests lo1JuLes’ 30SEPS8 0 ‘ H
{WP26704 | Prepare MIC Input for EMCR-R2 o I20JUL98' 18SEP98 0 ' i
WP26705  Provide MIC Inputto EMCR-R2 7 118SEPS8 0O 1
A - _+_____4
{WP26707 lCompIete Input Conditions for Long Term MIC x3OSEP98 4 )
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WP20A02 Begin LLNL EMCR Rev 2 Prel Draft Review 03FE999 ! 0 J}
WP20A03 Review/Finalize EMCR Rev 2 Draft 03FE899 03MAR99 0 ‘
WP20A04  Provide EMCR Rev 2 Draft to Perf. Assess. " 'd3MAReS 0 i 1
WP20A06  Finalize EMCRRev2 B - ‘MMAHQQ .01APR99. 0 } ™
WP20A07 Submit EMCR Rev 2 to YMSCO for Revlew T 01APR93. 0 | *
{wp20A08 YMSCO Review of EMCR Rev 2 '02APR99 EzAPnse' 0 ‘ n
WP20A09  Incorp YMSCO EMCR Rev 2 Review Commems ' '02APR99 '05MAY99 0 ( P
'WP2013 "Submit Engr'd. Mat'ls. Char. Rpt. Rev 2 o 05MAY93 0 " '
WP20A10  YMSCO EMCR-R2 Review Comments Resolved 05MAY99 0 j
"TH261GB3: Measurd Environmentalty Assist. Cracki I I N —
{WP27001 Prepare QA Planning Documents '010CT97*31DEC97 0 . _I
WP27002 B Mfcglrx.lieﬂSpeclmens & Equipment :MNOV97 02M‘AI=19&1 B _0 q i
'(wp27003 Conduct SCC/HE Tests '03MAR98:30SEP98| 0 S
'WP27004  Prepare Input for EMCR-R2 '61JU’I§’6‘73"17\UE;96|' i} ﬁ:
(WP27005  Provide input to EMCR-R2 ' '31AUGIE’ 0 !
 TR261GB4: Critical Potential Measuraments Rt e Y SR S S R
WP26300 'Complete Critical Potentlal Measurements 023EP97 28JAN98 0
[WP26300A  Analyze Data " "29JANg8 l01APBGB ] -' ;
[WP26302  Prep Critical Pot. Measurement lo:mr'm;a-’ouuuaa ) ‘ :
’ WP26303 iProvIde Crit. Pot. Measurments Rpt to EMCR-R2 JMJULQB l 0 - B ‘
A28 GBS; Electrolyte Drip Tdslson Haatéd Tubla -~ .~ - Ty w7 v - S
{wP26503  iPrepare Activity Plan '0100797 02JAN98 [ |
(WP26504  |Procure/Set-Up Equipment © 7 " 7 ToiDEC9727FEB®8| 0 '_' v
|WP26507 |Initiate Ph I Tests '02MAR98' 31AUGS8| - o A—— f
WP26509 -Characterize Samples '01JUL98* | 30SEP9I8 0
WP26510 Prepare Input to EMCR Rev.2 ' '03AUGH8'30SEPS8| 0
|WP26511  |Provide inputto EMCRRev.2 [3055998 o
+JTR261GBE: Develop Advancad Techinlques: 2. s AR G5 - } i B T B
JWP25800 ]Prepare QA Plannlngwl?Aos?Tfnls , j01 N?VQP I?Efﬂ??i B 0 ; [
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T description . stat | finlsh Compig NLDTJ'IFIMIAIMIJIJ wsfo FIMIALMIJ JIAISIONIDIJ IFIMIAIMIY m&
WP25804 Evaluate Sensors 03FEB97 31JUL97 0 '_
WP25806  'Eval.Other Microanalytical Techniques '03MARS7, 29AUG97‘ 0 ' v .'
WP25808 . Prepare Input to EMCR - Rev 2. o1AUG97 3osEP97 "o -— [
S — —_— - - . - l
WP25810 Provide Input to EMCR - Rev 2 SOSEPQT ) ‘
TR261GET Electrocher Basie lor GaNanic Efects R e ee Y i B F T ] -
3 WP26210 'Continue ST Galvanic Tests .010CTS7 '29SEP98 l 0 ]
— — N oy !
{WP26211 'Analyze Specimens ‘01AP R98' 3530 98 ] —' I
|WP26205  Prepare Input for EMCR-R2 T Touuieet 3osspea 0 N
|WP26209  |Provide Data To Model Activity o ‘2955990 o <
{WP26206  Provide Input to EMCR-R2 T 3ossﬁs 0 '
P e m . ——— L -4 — - ————
#] :ThenmvlmotrbAnalysls Studies b0 TR !
; wmsaso |Perform TGA Studies 01OCT97' 27FE 98l 0 _' '
[(WP25852 | Characterize Samples o ‘02JAN98‘«31MAR981 0 -' | \
1WP25854 iComplete TGA Studies 01APR98 '31JUL98 . 0 '—' !
|wp2s856 Analyze Samples o " 01APR98 otJuLes . o v—| ‘
WP25858  'Prepare Results to EMCR Rev 2 “0iAPHIS 30JUNDB | O :
| WP25860 ,Provide Results to EMCR Rev 2 SOJUPBB 0
-~ TR251GBA; LT Eleclrochermical Potential Tosts - du.. .« ; | RRRRRRR IR t\: o Ty - o l a -
1 WP60910 lConllnue Conduct TestlAppIIed E AIon,PH T, Evn ]01OCT97 I29JUL99 I Y .
_ _ | n
| wWP60806 'Characterlze Specimens (2nd Batch) 02MAR98‘30JUN98 0 q l
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{wP60908 ~  |Provide Electrochem Potential Report to L 3ijuLes; o 1 ;
#TR251GBB; Long Term Gahvank Protection Test ar: = os . - 88 7 THT e gtd g ) - I ‘ o
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i 1 . _— ——— ] E—
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: VU SO . | 4
IWP60820 'Fabricate Tanks for 4th Increment '010CT97* 27FEB98 0 ]
i l S R E ! : {
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' Activity Activity , Early ' Early %
ID S _Qescrlptlon \ start | n
WP60806 ‘Withdraw/Charac. Ist Batch (3rd Tanks) w01APR98‘ 29MAY98 0
TR251GBC: Self Loaded SCC Growth Test - . e
WP60704A  |Conduct Tests by Applied K, Alloy,Ph,T,Envn.  010CT97 |[27FEB98 0
WP60709  Characterize Specimens (2nd Batch) ~ 010CT97 ‘31C‘)~CT97V 0
|WP60704B Characterize Specimens 02MAR98 30JUN98 )
WP60704C  Continue SCC Tests o I02MAR98 IGOSEPQG o
|lWP60706  Prepare Report for EMCR-R2 01JUL98' 31AUGo8 0
WP60707 Provide Self Loaded SCC Growth Reportto . '31AUGE8 0
TR251GBD: Provide Fead-Back 1 Near-Term Environ e
|WP26827 :Prepare Feedback for Near Fleld Environment 'O1OCT97'[04DEC97 0
-/WP26828  Provide Feedback to Near-Field Environment ' «0405097 " 0]
WP26829 ‘Provide Data to Performance Assessment 04DE097 0
{WP26830  Prepare Input for Planning Longer Term Test  '02JAN98‘|30MAR98 0
1WP26831 ‘Provide Planning input to Longer Term Testlng 77 '30MARSB. 0
I WP26825 Prepare Input for EMCR-R2 S 04MAY98430SEP98| O
-|WP26832 Prepare Add'l. Feedback to Near Fleld Environ.  01JUL98*/30SEP98 (]
[WP26826  Provide input to EMCR-R2 ' SOSE‘PQB‘ 0
.[WP26833 ‘Provide Add'. Input to Near Fleld Environment [30SEP98 0
TREB1GHE: Develop Matetial Dégralion Proc. Model - T T
WP60505 :Devel.Enhanced Crevice Corrosion Model |01OCT97' 19MAY98‘ 0
IWP60536  iAdvance Pitting Corrosion Model ]o1oc797J 30SEP98. 0
JWP60541 Advanced Oxidation/General Corrosion Model I01OCT97‘l31AU6981 0
{WP60513 'Enhance Galvanic Corrosion Modfl_ ) |140CT97"31JUL98 | 0
WP60520 "Enhance Preliminary MIC Model ’OSJANQB‘ISOSEPQB 0
'WP60528  ,Develop Preliminary Phase Stability Model |02FEB98*[31AUGSS" 0|
{WP60502  iPrepare Modeling Update Info for EMCR-R2 ?idﬁﬂééiioﬁﬁuéﬁ' 0
WP60514 Prepare Modeling Update Info for EMCR-R2 01JUN98‘ 27JUL98 0
j|WP60530  Prepare Phase Stabllity Model Update for 1 01JULE8* I31AU098 0
|WP60542  'Prep Oxidation/Gen Corrosion Update for owufs;ﬂ 31AUG98 0
[ WP60503 jProvlde Prel Crevice Corrosion Update to 120JUL98 0
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WwWP60516 Provlde Prel Galvanic Corrosion Info to EMCR- R2 ! 27JUL98 0 i ‘
WP60518  |Provide Prel Galvanic Corrosion info to PA o 127JUL98 0 %
WP60522  |Prepare Modeling Update Info for EMCR-R2 |03AUG98*30SEPS8 0 -
|WP60537 'fﬁ?eb Pitting Corrosion Mode! Update for v03AUG98'308EP98 o d
WP60532 iProvIde Phase Stability Mode! Update to - TTT3AL 31AUG98 i)
WP60534  Provide Phase Stability Model Update to PA 51AUGQB 0
|wpe05a3 ‘Prov Oxidation/Gen Corrosion Update to T 31Aum
'WP60544 ~ClProvide Oxidation/Gen Corrosion Mdl Updale to "31AUGS8 0| , c
WP60524  Provide MIC Model Info to EMCR-R2 © 77 |30sEpes’ 0]
{WP60526  Provide MIC Model Info to PA T T T 30SEP98 0
} WP60538  |Provide Pitting Corrosion Mdi Updateto | "30SEP98 0
WP60539  |Provide Pitting Corroslon Model Updaté'id PA 3OSEP98 0
$TR261GBG: Long Term Conoslon Test . .7 & SRR awsl | . —— I
''WP60101 LT Comp Corrosion Speclmen Exposuro(1st ‘01 0CT97 29JA N99] 0
‘{WP60122  Withdraw/Charac. Ist Batch (2nd Tanks) oeJAnoa-iompngéf )
{(wp60124  Obtain AnalyticaUBiological Samples (2nd Tank) 31MAR§§122M4V9§T 0|
|WP60110 Obtain Analytical/Biological Samples ~ '05MAY98'30JUN38 0
'|WP60126  Provide Analytical/Blological Samples to NFE 22MAves 0
{wWP60128 - Prepare Ist Batch (2nd Tanks) Rpt for EMCR-R2  126MAY98 122UL98' o
WwWP60111 iProvide Analytical/Biological Feedback to NFE ‘ 30JUN98 )
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1 WP61608 ‘Withdraw/Charac. 2nd Specimen Batch 17MAR98101JUN98 0
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*TR2585FB2; Test Ottier EB Segment Materials
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Early « Early | % | .
start | finish ompig
i200CT88! ~ 0
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TContinue to Advance Modsl Development

1WP26801 [Prepare StP/Other Planning Documents 01OCT96§31JAN97] 25

{WP26803  lisolate & Culture Miciobes ~0ANOV@6 20AUGE7 0 _

|wP26802  iProcure Specimens & Test Equ Equipment 03JAN97 |01 MAY97| .0 T

{WP26804 ~ Perf Therm/Chem Degrad Test pn Conc/Other 14APR97"3OSEP97 ! '—
WP26808  Prepare Feedback for Near Fleld Environment 01JUL97'*29AUGQ71 9 ]

|WP26809 Provide Feedback to Near-Fleld Environment 29AUGIT 0 i

{wp26815 jProvide Data to Performance Assessment 20AUG97] 0 _L_

J Develof) EB Sugnent Materal ModelsmXs. v "0 -y R R R

; WP60404A lDev Prelim.Model for Corrosion Products 0100T96431MAR9 16
WPB0404B Provide Corrosion Prod.Models to site - 31MAR97 0

‘| wP60401 ‘Dev Prelim Model-Per!. of Concrete in Repository 01APR97 30SEP97. 0 E—
WP60403  'Extend Model Development to Other EBS Mat'ls 02JUN97* SOSEP971 "o ——
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~TR285GB1: Model EBS Matis Performance - 0 L v
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JWP60402 01OCTQ7 I31MI\F198 “ O

| WP60405 'Extend Model Development to Other EBS Mat'is 101APR98 ‘30SEPS8 ' 0

{WP60406  |Prepare Input for EMCR-R2 o1JUNs;a-g:aosr:m;el )

| WP60408 "|Provide Input to EMCR-R2 laoséﬁéé f”_E
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APPENDIX K

REPOSITORY SURFACE AND SUBSURFACE SCHEDULE

The data contained in this appendix reflects the status of the Yucca Mountain Site
Characterization Project as of 12/16/96. Because of the evolving conditions of the Yucca
Mountain Site Characterization Project, data in this appendix is changed or updated as
necessary. However, this VA Design and Review Plan will not be revised or reissued as a result
of data updates. For a current status of the data in this appendix and/or a copy of the current
version, contact B. Stanley. For suggested changes to the contents, contact A. Segrest.
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REPOSITORY SURFACE AND SUBSURFACE SCHEDULE

The Repository Surface and Subsurface (WBS 1.2.4) schedule for FY 97/98 is provided. This
schedule reflects the current status of the FY 98 planning activity. All of the Repository Surface and
Subsurface activities are tied to the VA milestone, except those that exclusively support the
EIS/NEPA development and Nevada Transportation.
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Activity Activity oD Early Early MILE
2] Description Start vFin}l‘sh
~YP4XPP008; PPkg - MG120M2 - Completa MGDS Design gt R
{MG120M2  iComplete MGDS Design - Phase | 0 ~0SEPST M2
i 1 G
,YP4XPP021: PPkg - RPO70A - Surface Design - Phas , ] S
[RP7401 Management and Tnfegrafion - PRI , | i
RP7402E - .*NOB’-'Ulilify' Systems Design - PhIl""~ " ' 455/010CTO7T" *'ZBJUE[QQ -
‘|RP7T403E NéVédi Transpordafion-Ph1l = =7~ '“‘f"?‘155|01OCT97—72630L99 o -
| N R
...YP4XPP032 PPkg - XRP2055 - Updale Sub Surface F C At .
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N : | .4 -
I o T B e ;

= TR41FAL: Reposilo¥ Management and Integration -
B ‘Repository Management & Integration

—75T.010C ~JOSE] -
t )

“TRATFAZ. Repository Design Consulling Board

RPO4X710 'Repository Tunneling Consulfant Board

55 03MARDT® lsoJUﬁw ! |

; TR41FA4: Repository Management Support Activitie

RP100710  Senior Management Support
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251 UTOCTIER TSOSEFST T
" 251,010CTO6A “30SEP97
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Activity Activity oD Early Earty MILE ?Ys 6 FY97 W Y 9
10 Description Start _ Finish j—

RPT00T0B !Provide Management Support “‘251.1510'CT9'B SObEpgg l] LLI ] l l I ‘ l ; l ] H l Ll l l r‘TIWTrl 1 [ I I I l l I
RPRO4X0B 'OPI/PCGEDC - oo T " 2511 NUCTQB—"’BGSEPQQ R i : !
TRAZFAL: Substitface Interface Activities : o '

| SSess esulling from FY1966 Work

[RP124750 !'Support of SRA o T 241 OZDEC%T—*SUSEF‘QT" T

[RP124765 |Progress Report Input PR#16 - : kR 02DECW.17W(R97 T
-|RPT24770 " ‘Support of QA Procedures =~ 211 02DEC§6'_T§0'SEP97 T

RP124775° ';’Sys(em"s' Engineening Studies Suppot ~ 211i02DECS6* |3GSEP97 ’

RPPRIGNI 1Subrit Repository lnput GPR1I8 "~~~ * 0~ *117wm97' B~ i - —
\RPI21757 iDe"vElop TRevise CONOP Descriptions” = l "127!02APRSY ”T’JUSEFQT' 7

RFi’ZTISY‘TPFgFe"s?Réb‘ErTWITmW""" e T WJUNQ7*_|T58EP§7""

RPPRWMS‘;SuBmiI Repository InputloPRAI7"7 7~~~ 0 T TTTTISSEPSTE T M4

TRA2FA3: Support SRA - RSD Ph | — S - -
RP2405A1 TSupport SRA (LOE) - 251 010CT96A | 30SEF97

. L L

TRA2FA4: interface Activities - RSD Ph T T - T
mmsr‘“— T m

TRA2FAS. MGDS Project Engineering - Repository P o . i

[RP100702 Project Engineering-Ph 1 T 51T OTOCTO8A 30SEPY7 ~ T

RP120MG1 iVA Design & Review Plan 0 T “~~31DEC96* M3

RP120MG2 'Dralt LA Design & Review Plan ~— -0 " ~'305EPO7 M3

‘TR42FAT: Product Production Support e -
RP420600  Product Production Support/Product Checking 251°010CT96A 30SEP97  ~

TRA2FB3: Prepare Design Guides - RSO Ph | ;o L v h - —
[RP240201 Develop Design Guide Flan 32 0TOCTI8A 130 Et!gs ’ T

RP2402D2° 'Prepére Source Terms Design Guides . 133 2T0CTO6A 02MAYS7
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] aste, Luant Yy, Mix roughput,
 [RP240582 ~*Reffievabify Study, SE502
RPZ405B3 'Seals Sdy SE506 ~ ~

:|RP2405B8 Performance Confirmation, SE050B -

v 4 R T
200K 123 OTOCTSEA 3IMARGT
T 123'010CTIEA BIMARDY T |

128'02DECSE DIIUNS?
" 251.020EC9 (30SEPGT D

Activity Activity oD Early Early MILE — = ——
! FY96 FY97 FY98 Y9
o Description sart |, Finish L T T T T L T T T L T IT
RP240204 'Prepare Remole Operalions Design Guides BGiOSMAY97 O48EF?97 : ’ S :
- TR42FB4: Support Systems Studies - RSD Ph | T = I S B T I

'RP2405B7 Test Evaluation Plan, SE504 - T 127 27JANGTT T IBIULST T :
; ' : ! y ! .
RP230584 !Safeguards,Security to SRA/Design, SE500 ™ — . 128°01APRO7 '30SEP97 T T i I ‘!m'—“ B
| ' :
{RP2405B5 'Wasle Package Size Sludy, SE460 ~ © 77 128°0APRY7 '30SEPS7 T | | h
RP2405B5 'Wasle Generaled (Disposal) Study, SE436° ' 128°01APR97 305EP37 .~ ; '—-
"TRAZFDB5: Subsurface Design Documentation N i Es| T y l ST T T ;
IRP120715 "SDU Development 251 OTOCT96A ~30SEPS7 — | ! .- !
RP120700 "iDevelop Radiation Shielding Design Guiide . 108i11FEBO7* "Y5JULI? R
. ! i Ty
RP120710 * 'Drift Design {Ref-SNL-Dec1991) Review & Update | “118 15APRGT® "30SEPY7" T H '
‘ .
[RPT20M3H DesignGuides  ~ ~— ~~ -~~~ = = 0 ~ "30SER97 " ‘MS""” ‘
TR42GAT: Support SRA - RSD Ph I T T - - N I
RP7405A1 Support SRA (LOE) 359°010CTI7* 30JUL99
TR42GA2: Interface Actvities - RSD Ph I T o - o
[RP74067  TInterface Activities (LOE) 455 010CT97*  26JULS9
TR42GA3: MGDS Project Engineering - Reposifory P ' L ) ) i S
RP1000A™ MGDS Projecl Engineering - Repository Ph-TI 251 0T0CT97 ~30SEFSS e n Y ]
RP1000A1 "Prepare VA Design Summary Statement © T TADIMAY98Y T T4AUGEE T h
[RPT000A3 “Coordinate E&I Support to MGDS VA Review 44 01JUNOB* '31J0LB8 ~—— ~ '
'RP1000A2 VA Design Summary Statement 07 - - 14AUG98" "'P3 " ' ‘ .
[RP1000B  MGDS Project Engineering - Repository T 251 010CT08 "S‘OS‘EPQQ IR . ';-m
TR42GA4: Subsurface Interface Activilies vyl v "_:_*}j“ o
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Activity Activity oD Early Early MILE FY96 FYoT
o Description San | Finish NERERRERENRRRRRINRNANN
RP74051 Subsurface Inferface Aclivities T T 251 010CTY9YT T30SEP98
RPPR1BM3 “Submit Repository Input to PR 18 -0 7 TTTY3MARDE? Ma T
!
'RPPR19M3 ~ Submit Repository Input fo PR19 . ~“T‘.SSIEF"!?B" “M&
) ) i
 TR42GAT: Product Production Suppot B T T - - )
‘Product Production Suppo 896 010CTo7" QZ‘mPR’U’I 0
TR426BZ: Subsurface Design Documentation T e A
Prep Repos. Text & Infofo PISA Chpls 2-11 102 010CT87" "02MARJE
(RP74062 SDD Development ~ ~~ 7 o '77#‘19UTUZJKN§B_"'SUSEPQB' R I
'RP74066 "Coord.& Cond.Rev's of Relative PISA Chpts - "64'03MARDB ';"(HJUNQB S
{RP73068 ~ ~Suppori Prep. of Plan for Development B ';"'FBTZJUNQF”',LSOSEPQB T

TRA2GB3; Support Sysiems Studies - RSD Ph 1l
: eCOmlSSlOr"ng.

TR42GB4: Prepare Design Guides - RSD Ph Il S i ’
Prepare Design Guides 230 07T0CT97*  3TAUGY8 i

YP4XPP003: PPkg - MGO10 - Write Design/Operation . N . T -

RPG14028B Wrile PISA 186 010CT97* ZQJUngﬁ i .

RPGTOM3A “Submit Tnitial Draft Repository PISA Chaplers ’ 0 EBODE¢97" ;_P3 -

[RPG10M3  "Submit Final Reposifory PISA Chapters 7 07 7 T '28JUN9B " P3 .'—_

YP4XPP024: PPkg - RP170A - Subsurface Design - P : . -

uppo - Phase 455 010CT97 26JULS9 :

'RP17005 ~ Updale Subsurface Layout ~—  ~~ 77~ 37[010{:1'# “3TMARES T T T

RPT7017 ~ "Design Guide Development - Phase lI © 455°010CT97Y "Z6JOLBD 0

(RP17022 ~ “Support DBA/Q-List Development T 455°010CT97* 26JUL9D

IRPT7065 Cost Update ’ ’ 71557010(:1'9.7 28JUL99

[RP17075  "Deveélop Tech. Spec’s - Phase Il -~ a85°010CTe7* Jsjdres 0 - O

[RPT7098 M & | - SubSurface ~ 455010CT97* '26JUL09 1‘:7 '
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Project Stat 010C198 | mreegrreymrry €y LRPO Sheetdof 18 ___ KRUSHNA 171898 (1600rR3) (53313
Proect Fisiah 010C102 | oumm———— Prog sus O YUCCA MOUNTAIN PROJECT PLAN Oale 7 T TRevllon T T Thedhid Approved
::':.:' mi: PR Crcs Ackary WBS 1.2.4 - REPOSITORY Tz U S
© Primavera Systems. inc L ONG RANGE PLAN (FY96-FY98) | o . N t"“ __i_ T




TR46FB1: Nevada Transportation

ition of a Filth Rail Corridor
RP020702 —Refine Rail Corridor Alignments —
RP020706" :Rapid Response Support

251 01OCTS6A '30SEPI7

124 0TOCTIBA OTAPROT |
170 010CTS6A “05JUND7

v - | v | mm e v T v — ey,
RP17039 ~ 'Refine Underground Facility Porfion of EB Seg. . 455 01OCTY7* 26Jlf99 : L Ll LU | L] | L LL [ LL] ]w
RP17205  |Seals/Decommisioning o ' 272:01OCT97F‘?300C‘f98 e ; ———
RPT7003 ~ “Infedace Adlivites ~ =~ 397" 290CT97 ~ [2BMAYSS " EEE——
RP17010 ~ "Refine Ground Supporf Systems . 374 17NOVI7* T1IMAY99 ~ ~ ° I R — 3
RP1701M3 IReEEiVe PA Input o o 77}3083498" 7 ! S ‘—? -
ZRPWUUT—MeT cept of operations T 455t010C T8 ‘tzsmtor*“;" f [
[RP17020~ ’%miakﬁialSéfe(y ) - 896’61OCT98'_i2WRU?' B ‘-
RP17035 _;R—Tﬁ’é'E‘rﬁéig“érTc‘y Systems Designs 146i010CT98° " '03MAYSS T ¢ ‘
RP17040 %ReTne Subsurface Waste Handling Sysiem Design ~ 1'56:010CT§B—_%T7MA799 - - T !ﬁ
RPT7045 "'!'Ub’délé Materials Identification and Characlerist - 111°010CT98" 15MAR9T "~ L-
RP17055~ " Ujdate UBiies Systeris Design *251i010CTI8" j30SEPIS T ’ | —
RP17070 " SDD Developrian - Phase Il ' 455'010CT98 ~ |2500L00 |
'RP17015  'Refine Retrieval System and Siralegy © 19031 DECQS‘”TZQSEPPQ T ' [
RPI7025 " "Finalize HVAC System Configurafions " '190’31DEC98‘”T29‘5EP!99"T N 2 \
TR448EB065: Cost Estimating T
"Prepare TSLCC Data Tor Repod 22 30JULOBA —11DECSE | ———
TR4BFA1; Cost Estimating - RSD Ph | N
RP020720 Cost Estimating - RSD Ph 1 251 OTOCTS6A 30SEPI7

- - . [ ’ ! . .
IRP020M3 " “Nevada Transporiation Stafus Letier - 0 "05JUN97 M3
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RP2403A3 :Size Waste Handling Equipment/Areas
RPZ43AMA “Wasie Handling Syslems Config. -
RP2403A4 Size Cask Maintenance Areas
RP2403A1 'Size Common Support Areas
RP2403A5 %Siz‘e Waste Treatment Equipment/Areas
RP2403AA :Cdrﬁplélé Design Descriptions
RP243AMB "Waste Handling & Cask Maint.
'RP2403A6° TéTerpWiél Infegrated Facility Layout
[RP243AMC ,Secondary Waste Treatment Flow
RP2403A7 ’:Pr?:bé'r’é Structural Design

[RP2403A8 ;PFEbEié HVACdesign =~~~
RP2403A9 'Prepare Space Summary and GAs

" 100°02DECYE* " “23APRY7
: o " FOURNGT T MT
20 27MARGT * "TIAPRI? -

T " 44°24APR97 25JUNS7 ""%_'”‘_
M‘?KAPRQ"7 “‘25JUNf97 o
© 111 °24APR97  30SEPS7 T
-0 T ‘30M7W§7‘7M3
19]26JUN97 " 23JULS7 ~ ~ T
0 “30JUND7 M3

- 2B 24)ULD7 IOSEPGT T
“TT 2824097 T30SEPGT
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R' crp~on tart | Finish HRREERNRERER IIIIUH! LLTLETLIIITTOT
P020704 Support Altemative Selection : 81 06JUN97 I3OSEP97 : i 7y
TRA6FB2: Updatelintegrate Nuclear Fac Design-R - Vs vy |7 T T T
RPZ303AZ  Finalize Waste Handling Concept mem*

RPZ43AMD "HVAC Flow Diagrams ™ A ) """L3USEP"97' M3 ‘
RP24TAME *Nuclear Facililies General Afrangerment 1) " 3SEPSY T MY ¢
RPZ44M3 'Provide Design Daalo PA-PRI ~  ~ 7 0 “30SEP97 T MA T —- & — -
TRAGFB3: Radiological Safety - RSD Ph — 2 ' i
RP2402AT Radiological Safety Design Analysis 187 OTOCT96A 30JUNY7
RP2407A2 “Waste Aandling Operations Dose Assassment 64 01JULO? '3USEPO7 T | —
RPZ42AM 'Waste Handling Operalions Dose 0 - "30SERPSY M3 ‘
TR46FB4: Operations/Staffing Analysis - RSD Phi1 R o ‘ T - -
RP2402C4 Develop Stafing Estimale 52 OTOCTOSA O3FEHOT #m
RP242CM ~ Operalions Staffing Letter Report = 0 ‘03FEB97~ "M3 ‘
1y vy
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. TR46FB7. Support DBE/Q-List Developmant - RSD Ph
[RP2405CT1 Internal Events Analysis

— 145 0TOCTIEA DITMAYST
[RP2405C3 Aircralt Missle Crash/Bombing Events Analysis | 102 010CTI6A “28FEHS7

RP2405C4 "Classification Analysis Support T
RP2405C2 External Evenis Analysis

T 190'01NOVOBA [D3SEPGT T
1 127'020ANG?T DIIUCET T T

1

TR46FB8: Develop Altematives Data for NEPA - RS

Y

5J0L97 ~ME ]
| ,

RP24071  Assemble Engineering Files . W
RP247M3 "Engineering Filé for NEPA Y e © 7 TYIFEBRT T MTS
'RP24072 Prepare NEPA Data for Alternatives ~ {06 '13FEBY? 5‘15LlUL:97 T
RP247M3B Update Engineering File Tor NEPA R '

TR46GA2: Cost Estimating - RSD Ph Il

09JANSB

RP74041  Prepare Input {0 97 TSLCC 67 010CT97

RP74042 Support TSLCC Preparation & Reviews " 156"12JANSB '?OAUéQB T
RP74043 Refine Cost Estimates 778 12JANGS '30KP€98 T
RP73034 Prepare Licensing, Design & Construction Schedul ~— 272°01JUL95*

300ULE8 T

TR46GA3: Support NEPA Process - RSD Ph I o
(RP74071 Support NEFAProcess (LOE) 458 010CT97* 30JULSs |

TR46GB2: Support DBE/Q-List Development-RSD Ph i - ) f o
RP7305CT  Prepare DBE Analysis 165 0TOCT97* 29MAY98

RP7405C3 Support Classification Analyses Preparation 35§"610‘CT97;' '30JUL§9 e

_——— e

iD Descriptl Start
seripmion t | Finlsh IERENRAREN ERRERERERRRRRNRRRRRRNNND

TR46FBS: Site Preparation - RSD Ph | . R L ~ ‘ | \ i
RP2403CT Prepare Site Grading & Drainage Plans 64 D1JULS7*  30SEP97 ' e
RP2403C2 'Prepare Site Operations Description _ 42°D1AUGYT* "BOSEPQT"”"—'”“ ' | - :
RP2403C3 'Updale Site Layouts Az OTAUGET 'SUSEﬁQTW]i R

v . ! y
'RP243CM  Repository Surface Site Layout Dwgs o ""'—'?SDSEqW "'V‘?MS— '

) y ] !

IRP7405C2 Maintain DBE Analysis " 376 02FEB38‘ "29JULY9
,,,,, Yyl v
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Acttvity Activity oD Early Earty MILE FY96 EYS7
FY98 Y9
iD Descriptl Start Finish
| _ DescripTon " RESEREEERRERERRNERRRE R AR RNRERNERRIN]
TR46GB3: NOB - Waste Handling Systems Design - R LT N i A1 A
RPT402AT  Prepare/Update Configuration Analyses 123 010CT97* 31MAR98
RP7402A2 'Prepare Flow Diagrams and Descriptions =~ 126 01DECY7* ‘29MAY98 T ‘
RP7402A3 ~Prepare/Updale Component Sizing Analyses " 127'02FEB9B* "31JU[“98 .
[RP7302A4 Establish Space and Inferface System Requirement 128TO1APR§E_—SUSEI?§E' R

'RPT402A5 Prepare Control Logic Diagrams and Descriptions 123EU3KUG§B”:2§JN¢'§§ :
RP74U2AE ~ Piepare Otline Specification's and Equipment Dra ~ 126°01DECY8* "28MAYSS ~— | "~~~ — "~ =~ e

RWIOZAT‘”?CErT\blélé"SDD Input 189; DibECdﬂ TU3pduLes 1

TR46GB5: NOB - Waste Treatment Systems Design - - oo T o T T
RP7A02CT Prepare/Updale Configuration Analyses 107 ompramw‘—‘ :

RP7302CZ Prepare Flow Diagrams and Descriplions " 106 01MAY98*  '30SEP98

[RP7402C3 |Prepare/Updale Component Sizing Analyses 107 OTJUNGE* TBUGCTQB T

'RP7302C4 'Establish Space and Tnterface System Requirement - 103'U1JU[98'4_';30N0V98 o
[RP7302C5 ' Prepare Contiol Logic Diagrams and Descriptions = = 84 01DECSB ‘,31MAR99 C

1

TR4GGBG:NbB-SupportSystemsDeslgn-RSDPhl ' ) oo T T T T
'RP730201  Updale the .

ale the General Arrangements 60 01 SEPQ'B'; 30“0698 'm
RP740202 :Update the Support Area Designs ' " 102°01SEP38 ~ 29JANDD '
RP7402D3 “PreparelUpdate Configuration Analyses 60 G1SEP38 ~ 30NOVIs \,,,.; :
RP7302D4 Prepare Flow/1-Line Diagrams and Descriptions 311°010CT98* :“ASUUECQQ .“; w
RP7402D5 ~Prepare/Update Component Sizing Analyses 60 02NOVIB* "25JANGY )
RP7402D6 Establish Space and Interface System Requirement 61'01DECY8*  "26FEBYT ' ’ o T v

1

TR46GB7: NOB - Struclure/Piping Design - RSD Ph T : a - : Ce

'RP7402ET Updale the General Arrangements - B0 O1SEPSE* 30NOVEE ~—
RP7402E2 ' 'Update the Support Area Designs ~ 102°01SEPSB "J9JANTS '
RP7402E3 Prepare/Update Configuration Analyses 60 01SEP98  '30NOVO8 'mﬂl
. vvl v BN A ¢ L 2 I
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"°:;"'Y “ti':'\:m“ " 2:1,: FE".‘:’:' " [ 1] IFIYIQIGI [TTIT]T IFIYJ917 [TTTTT lﬁylgal [ 1] IY19
RP740ZE4 i Prepare Fiow/1-Line Diagrams and Descripfions 317.010CT98* SODECSQ i i A 1 \ y
RP7402E5 Prepare/Update Component Sizing Analyses 60°02NOVIR* "29JAN99 ) : ' 'l!l
RPT7402E6 ‘;Esl_aBIEHSBéEe and Inferface System Requirement =~ 67 D1DECJ8*" ”QBFEBQQ T o —— - - —!.55 ‘
RP7302E9 “|Finalize General Airangements St 84 OiDECQMWARQQ “"'{'_""" 'u

mznzm‘ipmrmm Logic Descriplions  ~~—~ — 65U1DEC98 ‘mmhgg T "1 ‘
TR46GBS: Carrier Staging Shed Design - RSD Ph il R T ST T o
[RP7403AT Prepare/Updale Configuration Analysis 41 WFEBQB‘—STMKRQB_ : -

RP7403A2 "Prepare Flow Diagrams and Déscriptions 44 02MAR98' T30APR98 e : | '-
RPWSAB']:WeBa_@UEEE"Cdmﬁdnent Sizing Analyses ™ ~ 42 01APR98* "29MA o 'm
'RP7403A4 " Eslablish Space and Interface Systemn Regiirement = 42'01APRIB" '20MAYSE — ;

. RP7403A5 ‘Pha_p‘amal.og‘né Diagrams and Descriptions =~ 65 01JUNSB  '31AUGIS - :
|RP7303A6 ";Pi'e_pire—O"UIIiﬁe‘ Specifications and Equipment Dria ~  80'01SEPSB T30NOVIE™ ~ — - T — - "ﬁ
RPT303A7 “iPrepare Piping Transposilions T 60°01SEP98 '30NOVIE | w
Wml’r—e'pa—re Struclural Design Analyses ~—~— ~ B0 01SEP9S W% SR
RP7403A9 “Prepare General Arrangements ~~ ~~ 7 T T T 63'01SEPQBT"LUEUE(&98" CTT ,,.-,;;
RP7303AA ~Caripléls SDD Input S 39 010CT9E* “'30NOVeE - b
TR46GB9. Site Preparation - RSD Ph Il . - ) o -

RP743CA1 Prepare/Update Sile Grading & Drainage Flans 169 OTDECHB* 30JULSS -
TRABGBA: Sie-Wide Systems Designs - RSD Ph 1l = S

[RPT3CBA ™ Maintenance & Supply Systems 169 01OCT95—03.TUF{9§_.—“_ LIEERNS
RP743CB1 Sile Elecirical Power System 169 01DEC98* "30JULGd -
RP743CB2 'Site Water System ‘ 169 01DEC98* "30JUL9S = -
IRP743CB3 " Site Communicalion Systems T 169 01DEC98‘  "30JULST " -
[RP743CB4 Site Compréssed Aif System T ~ 160 01DEC98* ~30JULIS m
RP743CB5 ~Securily and Saleguards System 169 01DEC96* 30JULBs — i T T iR
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Activity Activity _ oD Early Early MILE EY96 FY97 FY98 Yo
RP71::I:CBB Emergency Respon;e;:;:::\on 169.01;52:5*— 36:[;;:;_4*_ [ l l ILLLI ] l I l I IAI‘LH I [ I 1 lll I ” I
RP733CB7 'Health Safety System o 169 01DECSE* 130JULTT f
RP743CBB ~Surfacé Envirdnmental Monitoring System " 169 01DECY8* "300UL39
[RP743CBY “Central Cominanid ard Conlrol Operations Sysfem 169 01DEC98* :30JUL3S ~~ 1™~
IRP743CBB ‘Administration System - R © 160 01DECIE* "3’0.][]['99 B —— =] - R
RP743CBC ~Géneral Sile Transportation System ‘ 16D 0DECY8* '30JULDG =~ |

IRP743CBD - Site Gen Hazardous & Non Hazard Waste Disposal = 169 01DEC38° "30JULSS — = "~~~

TR46GBC: Radiological Safety - RSD Ph i T - Gl e .
mmw%a&smm o T

RP7403D2 "Pi’e'ﬁéfé/UbEEl?GpéFa_ﬁﬁié Dose Assessment ~~ = 229°01SEP98* "30JUL99 ~
RP7303D3 'Prepare ALARA Analyses T © 229°01SEP98 T I0JOLGS T

TR48GBD: VA Nuclear Facil Sys Des - RSD Ph I R
[RP742VD1 Prepare Analyses T 11T 010CTe7Y 13MARSE T |

RP742VD3 Establish Space and Interface System Requirement = 60 03NOV47* ‘%SOJKNQB R
RP732VD2 "Prepare Flow/1-Line Diagrams & Descriptions ~  ~ 70" 17NOV97* 'mga .
RP742VD4 Complete SDD Inputs o - A7 {7NOVE?* "26JANSE
TR46GBE: VA Site Wide Sys & Stur Des - RSD Ph Il T ’ R ’ oo T
|RP733VC1 Utiity Sysiem Design _—1mmr—27pgggg—~——— I
[RP743VC2 "Safety & Securily Systems Design 101 010CT97* 27FEBSB
iRP743VCS ‘Management & Admin Sysiems Design '7101'01‘0CT§7""27FE398" -
iRPﬂSVCd ‘Transportation Systems Design "7 101'010CTA7* "27FEBY8
:RPHSVCS “Site Generaled Harazdous/non Harazd waste Syst — 101 010CT97* "27FER98 =~
TR46GBF: Prepare Technical Reports - RSDPh Il T N T o S ot oo -
fRPB4091 “Prepare Uncanistered Fuel Handling Technical Rep 229 0TSEPSBt I0JULES d
| . . U . :
TR48GBG: Technical Specifications Site Systems - - : ‘ ' v ' ' ' :
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APPENDIX L

E&I INTERFACES

The data contained in this appendix reflects the status of the Yucca Mountain Site
Characterization Project as of 3/7/97. Because of the evolving conditions of the Yucca
Mountain Site Characterization Project, data in this appendix is changed or updated as
necessary. However, this VA Design and Review Plan will not be revised or reissued as a result
of data updates. For a current status of the data in this appendix and/or a copy of the current
version, contact M. Sellers. For suggested changes to the contents, contact R. Wagner.
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A preliminary checklist of the interfaces between E&I and the YMP and Program areas has been
created by reviewing the data in the FY 97/98 planning database. The resulting list of summary
accounts that involve interfaces with E&I are provided in the following pages. Headings are
provided to identify the area that is interfacing with E&I, and the interface topic that is being
addressed. The summary account title and number are provided along with the approximate time
of the interface.
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E&I DELIVERIES TO PA

KEY 1997 DESIGN DELIVERIES

PERFORMANCE ASSESSMENT
PRECLOSURE
1. Description of Underground Opening Stabilization Techniques

Delivery from Drift Stability Design TR47FB3
Materials: December
Analyses: April
Final Delivery: September

2. Description of Underground HVAC

Delivery from Subsurface HVAC TR47FB9
Analyses & equipment list: Apnl/May
Final Delivery: September

3. Location of Release Sources

Delivery from Subsurface Layout from TR47FB5
Layout Analyses: April

Delivery from Surface DBE work frofn TR46FB7
Internal Events Analyses: May

Delivery from Subsurface DBE work from TR47FBD
Scenario Analyses: September

Delivery from Site Layout from TR46FB5
Updated Site Layout Drawings: September

Delivery from Nuclear Facilities Design TR46FB2
Initial Layout: July
HVAC Design: September
General Arrangements: September
Provide Data to PA: September

Delivery from Preparation of Design Guides TR42FB3
Source Term Design Guide: April
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Delivery from EBS DBEs TR22FB3
EB Seg/WP DBEs: January
WP Off-normal & Accident Scenarios: March

4. Transporter Design and Underground Operations

Delivery from Subsurface Emplacement System Design TR47FB6
Emplacement System Drawings: June
Handling Equipment: September

5. Retrieval Information

Delivery from Subsurface Retrieval Design TR47FBA
Equipment/component drawings: June

Delivery from Retrievability Study TR15FB3
Retrievability Study: May

6. Waste Handling Concepts of Operation

Delivery from Nuclear Facility Design TR46FB2
Waste Handling Concept: January -

Delivery from-Radiological Safety TR46FB3.. - .
Waste Handling Ops Dose Assessments: September

Delivery from Subsurface Development Design TR47FBS
Waste Emplacement Method: July

Delivery from Subsurface Interface Activities TR42FA 1
Revise subsurface con-op description: September

Delivery from Subsurface Emplacement System Design TR47FB6
Emplacement System Drawings: June
Handling Equipment: September

Delivery from Con-Ops Account TR12FB3
Updates: March, August, September

Delivery from System Studies TR15FB1
Waste Generated Study: September
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7. Waste Receipt Schedule

Delivery from Waste Qty Mix Throughput Study TR15FB2
Report complete: April

Delivery from System Studies TR15FB1
Waste Package Size Study: September

8. Decontamination Waste Streams

Delivery from System Studies TR15FB1
Waste Generated Study: September

Delivery from Nuclear Facility Design TR46FB2
Secondary Waste Treatement Flow: June

9, Hot Cell HVAC

Delivery from Nuclear Facility Design TR46FB2
HVAC Design & Flow Diagrams: September

10. Concepts for Radiation Attenuation

Delivery from-Subsurface Design Documentation - TR42FB35
Radiation Shielding Design Guide: July

Delivery from Radiological Safety TR46FB3
Radiological Safety Design Analyses: June

Delivery from Radiological Design TR47FB7
Radiation Shielding Analyses: September

POST CLOSURE

Delivery from Requirements Documentation/Verification
CDA Updates: March, September

1. Areal Mass Loading

Delivery from Near Field Environment TR47FB2
Near Field Design Analysis: July

Delivery from Subsurface Development TR47FB5
Thermal Load Management Analysis: April

B00000000-01717-4600-00070 REV 00 L-5

12/19/96



2. Waste Package Size and Spacing

Delivery from System Studies TR15FB1
Waste Package Size Study: September -

Delivery from Subsurface Development TR47FB5
Subsurface Layout Analyses: February
Thermal Load Management Analyses: April

Delivery from EB Segment Parts List TR233FB1
Technical Drawings for CF, UCF, & HLW Disposal Container Components: June

Delivery from UCF Disposal Container Design
Engineering Sketches: September

3. Drift Size and Excavation Method

Delivery from Subsurface Development TR47FB5
Subsurf Construction & Development Methods April
Excavation Methods Jnly

Delivery from Drift Stability Design TR47FB3
Ground Support Designs: April

4. Physnca] and Chemwal Charactenstxcs of Inverts/WP Supports

Delivery from Subsurface EB Segment Design TR47FBI
Emplacement Drift Invert: January
WP Support System: February

Delivery from EB Segment Material Design TR22FB4
Performance & Candidate Materials - EBS Input to TSPA: April
EBS/WP Candidate Materials Selection - IOC to PA: April

- Materials Selection Analyses: August

Delivery from EB Segment Parts List TR233FB1
Technical Drawings for Drift Invert Components: June

Delivery from WP Support/Invert Design TR233FB6
Invert/support Evaluations: March
Analyses/sketches: September

Delivery from EMCR Preparation TR251FB9

Provide EMCR Rev 1 Draft to PA: January
Issue EMCR Rev. I: April
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5. Chemical Characteristics of Other Emplaced Materials

Delivery from Drift Stability Design TR47FB3
Ground Support Materials: December

Delivery from Materials of Construction TR47FB1
Materials of construction database & Delivery to PA: September

Delivery from Subsurface EB Segment Design TR47FBI
Emplacement Drift Invert: January
WP Support System: February

Delivery from EB Segment Material Design TR22FB4
Performance & Candidate Materials - EBS Input to TSPA: April
EBS/WP Candidate Materials Selection - IOC to PA: April
Materials Selection Analyses: August

Delivery from EB Segment Parts List TR233FB1
Technical Drawings for Drift_Invert Components: June

Delivery from WP Support/Invert Design TR233FB6
Invert/support Evaluations: March
Analyses/sketches: September

Delivery from EMCR Preparation TR251FB9
Provide EMCR Rev 1 Draft to PA: January
Issue EMCR Rev. 1: April

Delivery from Basket Material Models TR252FB1
Provide Preliminary Basket Matl Performance Model to PA & Dsgn: July

Delivery from Basket Material Testing TR252FB2
Provide ST Basket Materials Test Data to PA: January
Provide ST Basket Materials Test Data Update to PA: July

Delivery from EB Segment Material Models TR255FB1
Provide Data Input to PA: June

Delivery from EMCR Rev 1TR251FB9

Provide EMCR Rev 1 Draft to PA: January
Issue EMCR Rev. 1: April
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6. EBS Enhancement Information, including backfill (if any)

Delivery from Subsurface EB Segment Design TR47FBI
Backfill Strategy - Preliminary Design: January

Delivery from Additional Barrier Design TR233FB5
Engrg Evaluations/Analyses: March
Options and sketches: September

Delivery from EBS Model Abstractions TR251FA2
EBS Model Abstractions: September

Delivery from EMCR Rev 1 TR 251FB9
Provide EMCR Rev | Draft to PA: January
Issue EMCR Rev 1: April

7. Ventilation Plans

Delivery from Subsurface HYAC TR47FB9
Analyses & equipment list: Apri/May
Final Delivery: September
8. Long-iermADriftAStability
Delivery from Drift Stability Design TR47FB3
Materials: December
Analyses: April
Final Delivery: September

WP & MATERIALS
WP MILESTONE COLLECTION POINTS
Integrate Performance Assessment TSPA-VA TR22FA3
Provide EBS Input to TSPA-VA: November 96
Integrate with PA: All year - September
1. Thermal Hydrologic and Chemical Characteristics of EBS Materials

Delivery from EBS Model Abstractions TR251FA2
EBS Model Abstractions: September

Delivery from EMCR Rev 1TR251FB9

Provide EMCR Rev 1 Draft to PA: January
Issue EMCR Rev. 1: April
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Delivery from Tests of Metal Barriers TR251FBG
Provide 1st Tanks 1st Specimen Results to PA: March

7. Technical Basis for Cladding Degradation Models
Delivery from Cladding Degradation Modeling TR22FB2
Submit IOC to PA: March
Submit DBF Clad & Models: July

Delivery from Cladding Degradation Testing TR241GBC
Perform Degradation Testing: October 97

8. Waste Alteration/Dissolution Rates - - - -
Delivery from Waste Form Model Abstractions TR241FA1: September
Delivery from WFCR Preparation TR241FB2 - This is a collection point for Waste Form
Models
WFCR Rev 1 Draft to PA: January
WFCR Rev 1 Publication: April

Delivery from Process Model Development TR241FB9 .
Provide Waste Form Response Model Results to PA: June

Delivery from HLW Glass Modeling TR242FB3
Provide HWG Dissolution Rate Model Results to PA: June

Radionuclide Transport Through Waste Package/EBS
Delivery from Champion Radionuclide Transport Evaluation TR22FAA
Assessment of Work: February
IOC to PA: September

Criticality Evaluations

Delivery from Probablistic Evaluations of WP Design
Criticality Analyses: September
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PA DELIVERIES TO E&I
CANDIDATE DELIVERIES FROM PA TO E&I
1. PA Data Needs

Abstraction/Testing of Waste Pkg Degradation TR542FB2
Provide WP w/PA Data Needs: Dec 96

Near Field Environment Models TR543FB2
Provide Facility Design w/Data Needs: Oct 96

2. Support to Systems Engineering
Support to Follow-on Performance Confirmation Study TR541FA2: September 97
Support to Waste Isolation Study TR541FA3: March 97
Support to Requirements Analysis TR541FA4: August 97
Support to Follow-on Performance Cbnﬁnnaﬁon YP5XPP076: September 98
PA St'l.pport to Seals Stud&l TRS543FALl: April 97 -
PA Support to DBE's TRS43FA2: December 96
PA Support to Classification Analyses TR543FA3: September 97
PA Support to Classification Analyses/Q-List TR343GA1l
Initial: December 97
Follow-on: September 98
PA Support to DIE’s TR547FA1: September 97
” -PA Sup/;;on-"fto DIE’s TR547GA1: September 98

3. Key Assumptions

VA Methodology TR541FB2
Identify Key Assumptions: August 97

4. Results Feedback
TSPA-VA Chapter 8 TR541FB3

Present Reference Case Results: January 98
Sensitivity Analysis Results: February 98
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Abstraction/Testing of Waste Form Degradation TRS42FB1
Cladding Sensitivity: June 97
Waste Form Degradation Sensitivity: September 97

Abstraction/Testing of Waste Package Degradation TR542FB2
Waste Package Degradation Sensitivities: October 97
Cathodic Protection Sensitivities: October 97
Documented Sensitivity Analyses: March 98

Waste Form Mobilization TR542FB3
Colloid Mobilization Sensitivity Analysis: June 97
Waste Form Mobilization Sensitivity Analysis: Oct 97
Radionuclide Solubility Sensitivity Analyses: July 97
Waste Package Scale Thermal-Hydrologic Sensitivity: September 97
Gaseous Radionuclide Mobility Sensitivity Analysis: August 97
EBS Diffusion Sensitivity Analysis: October 97

Preclosure Performance Assessment TR543FB1
Reference Case Results: December 97
Sensitivity/Uncertainty Analyses: February 98

VA Near Field Environmental Models TR543FB2 ~
Provide Sensitivity Analyses to Design: June 98

VA Thermal-Hydrologic Models TR543FB3 )
Provide Thermal-Hydrologic Sensitivity Analyses to Design: November 97

5. Materials Evaluations

Consequences of Cementitious Materials TR543EB030: December 96
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E&I DELIVERIES TO SITE

CANDIDATE DELIVERIES FROM E&I TO SITE

1. E&I Data Needs
Not explicitly identified in current schedule: June 97 and June 98
2. Test Requirements

Performance Confirmation Design TR47GBIJ
Update Performance Confirmation Parameters: January 98

Project Management Control Documents TR13FB1
Draft VA Test & Evaluation Plan: August 97
VA Test & Evaluation Plan: September 97

Project Management Control Documents TR13GB1
Final VA Test & Evaluation Plan: September 98

System Studies TR1SFB1- R
Performance Confirmation Report: September 97
Waste Isolation Study: Aprit 97 - -
3. Radiation Transport

Champion Radiation Transport Evaluations TR22FAA
Assessment: September 97

Radionuclide Transport Evaluation TR22GB6: July 99
4. Near Field Feedback

Near Field Environment TR47FB2
Design Analyses: July 97

Test Other EBS Segment Materials TR255FB2
Feedback to Near Field Environment: August 97

Testing Other EBS Materials TR255GB2
Feedback to Near Field Environment: September 98

Near Field Environment Impacts TR22GB7: September 98
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Provide Feedback to Near Field Activities TR251GBD

Initial: December 97
Additional: September 98

5. Waste Form Data
WFCR Revision 1 TR241FB2: April 97
WFCR Revision 2 TR241GB2: September 98
6. EB Segment Materials

EB Segment Materials Models TR255FB1 -
Provide to Site: March 97

System Studies TR15GB1
Materials Study: January 98

Drift Stability Design TR47FB3
Ground Support-Materials: December 96

Ground Control Design TR47GBE
Update List of Materials: March 98
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SITE DELIVERIES TO E&I

CANDIDATE DELIVERIES FROM SITE TO ENGINEERING

1. Support to System Studies/Reports

Support Systems Engrg OG39FA 1D
Performance Confirmation Follow-on Work: September 97
Support Perf Confirmation Study: September 97

Suppt Sys Engrg Reports & Studies TR39BFA1D
Prepare MGDS Cost Est: September 97
Functional/Reqmnts Analysis - Bin 3: September 97
Functional/Reqmnts Analysis - Bin 2: September 97
VA Test & Evaluation Plan: September 97
Waste Isolation Study: March 97
Seals Study: May 97
Performance Confirmation Follow-on: September 97

Support DIE’s TR3'9BFA2D: September 97 -

Support Systems Engrg TR39BGA1D
MGDS Cost Estimate: September98 . . -
PISA Chapter 11 (Conduct of Ops): April 98
Suppt Funct Analysis/Reqmnts Analysis: September 98
Finalize Bin 3 Functional Analysis/Reqmnts Analysis: September 98
Update Bin 2 Functional Analysis/Reqmnts Analysis: September 98
Develop Technical Performance Measures: September 98
Support ESF Operations: September 98
ESF/MGDS Transition Plan: September 98
E-W Drift Design Reqmnts Study: January 98
ESF Con-Ops: September 98
Decommissioning Study: September 98

FY98 DIE Suppt TR39BGA2D: September 98
INO3X Account YP3XPP0OI
Systems Engineering Support: September 01

Systems Functional Analysis/Reqmnts Analysis: September 00
VA & LA Test & Evaluation Plan: March 02
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2. Seismic Design Inputs
Conduct Prob Seismic Hazard 0G32836FB1
Seismic Workshops: December 96
Final Report: August 97
Seismic Design Inputs: January 98
Seismic Design Inputs TR32835FB 1: September 97
3. Thermal Test Data/Results
Drift Scale Test Forecast TR3E2FB23: July 97

Drift Scale Test TR3E2GBS53 - Heating Phase
Initial Results: July 98

Single Heater Test TR3E2FB2 & TR3E2FB4
Heat-Up Results: July 97
Cool Down Data: February 98
Final Analysis of Single Heater Test Data TR3E2GB1: June 98

Laboratory Thermal Properties TR32711FB1
Thermal Test Report: June 97

Large Block Test Results TR3E1FB2: August 97

Near Field Environment YP3XPP058
Large Block Test Report: April 98

4. Geologic/Stratigraphic Information & Models
3-D Model TR395FB1: February 97

PISA Chapter 2.3 OG39BFB1
Geology/Stratigraphy/Seismology/Structure Description: May 97

Geologic System Description (PISA)TR39BFB1
Draft Description: July 97
Final Description: September 97

Geologic Map OG32212FB2: August 97

3-D Site Model TR395FA1: September 97

Confirmatory Update to 3-D Site Model TR395GA1: August 98
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5. Rock Properties/Rock Mechanics
Rock Properties TR32222FB|1
Draft Description: April 97
Final Description: September 97
T-M Changes in Rock Mass TR3C3FB8: September 97
6. DBE Inputs
Volcanism Data Base TR32711FB1: September 97
Maximum Flood Information
Adverse Weather Projections
7. Near Field Environment Conditions
Infiltration Model OG33121FB!: March 97
Moisture Monitoring Data in ESF OG33124FBA & TR33124FBA: March 97
Moisture Monitoring Dafﬁ in ESF OG33124FBD & 'i‘R33 124FBB: September 97
Chloﬁné-36-l—)i;1ta TR33122FBA: March 97 o |
Chlorine-36 Data in ESF TR33122FBB
Data: February 97
Interpretation of Results: August 97
Percolation Flux Across Repository OG33124FB8 & TR33124FB8: August 97 .
Percolation Flux Across Repository TR33124GB8: September 98
NFER, Rev i, V;l 1-T‘R3C5FB9: August 97
Chemical Composition of Water Before Contact w/Repository TR3C1FB1: December 96

Post-Emplacement Seepage Into Repository TR3C2FB35: July 97

Near Field/AZ Models TR3CS5FB54
Report: November 97
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Chemical Composition of Water Contacting Waste Packages & Waste Form TR3C5FBB
1st Batch Results: January 97
2nd Batch Results: May 97
3rd Batch Results: September 97
Near Field Environment Description (PISA) TR39BFBS: June 98
Mechanics of Waste Package Environment TR3C3GBS8: September 98
Chemistry/Minerology of Waste Package Environment TR3C5GBS: September 98
Large Block Test Results TR3E1FB2: August 97
Near Field Environment YP3XPP058
Confirmatory Testing for Near Field Environment: November 98
Large Block Test Report: April 98
8. Waste Form-Related Testing/Data: EBS Transport
Neptunium Solubility TR34131FB4: June 97

Sorption & Transport TR34122FB2
Man Made Mat’ls & Rn Transport: Scptembcr 97

Rn Solublhty Studxes TR34131FBB
Model & Experiment Data: September 97
Updates: September 98

Concentrations of Rns Leaving EBS TR3A31FB3
Limit Rn Solubility in EBS: December 96

Corrosion Transport Experiments: March 97
Transport Through Cement Materials Experiments: June 97

Models for Waste Package Hydrological TR3C2FB6: July 97
9. Materials-Related Testing/Data

Sorption & Transport TR34122FB2
Man Made Mat’ls & Rn Transport: September 97

Effects of Man-Made Mat’ls TR3C5GBB

Initial: February 98
Update: September 98
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SITE DELIVERIES TO LA

E&I TO LICENSING CANDIDATE DELIVERIES
(Non-PISA Deliveries)

1. License Application Plan

Project Management Documents TR13FB1
Draft Compliance Plan: September 97

Project Management Documents TR13GBI1
Draft Compliance Plan Update: June 98
Final Compliance Plan: September 98

MGDS Project Engineering TR42FA6
Draft LA Design & Review Plan: September 97

2. Progress Report Support

Systems Integration TRI142FAl
PR 16 Input: March 97
PR 17 Input: September 97

Systems-Integration TR142GA2 -
PR 18 Input: March 98
PR 19 Input: September 98
PR 20 Input: March 99

PR Preparation - LLNL TR21FA8: September 97
WPD PR Support TR21GA3: July 01
WPM PR Support TR21GA8: September 98
Subsurface Interface Activities TR42FA1

Input to PR 16: March 97

Input to PR 17: September 97
Subsurface Interface Activities TR42GA4

Input to PR 18: March 98

Input to PR 19: September 98
Input to PR 20: March 99
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3. Miscellaneous _

System Studies TR15GB1
LA Strategy for DOE SNF: April 98

Integrate Development of Licensing & Regulatory Documents TR22FA2: September 97

Regulatory & Licensing TR22GA7- Phase II
Integrate Regulatory Documents: July 99
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E&I DELIVERIES TO PISA

- CANDIDATE DELIVERIES FROM E&I TO THE PISA

General Logic Flow for PISA Deliveries:

In general, the logic flow for capturing engineering information in the PISA should begin with the
work scope in each applicable engineering area with deliveries to preparation of System
Description Document (SDD) sections. The SDD sections should then deliver the appropriate
PISA chapter generation. The PISA chapter generation should then deliver the PISA itself in the
1.2.5 area.

1. General PISA Deliveries

SDD’s (Deliver to each Design-related PISA Chapter) TR12GB1
Bin 3 SDD’s: March 98
Bin 2 SDD’s: June 98

Develop SDD’s TR12FB1
Bin 1 SDD’s: September 97

Systems Integration TR142GA2
Integrate SDD’s: September 97

Systems Integration TR142GA2
Integrate SDD’s: Oct 97 - July 99

Support PISA Development TR142GA4
Chapter Integration: Apr 98
Reviews & Completion: August 98

Subsurface Design Documents TR42GB2
Text & Info to PISA Chapters (2 - 11): March 98
Reviews: June 98

2. PISA Chapter 1

Support PISA Chapter 1 TR142GA3
Support Development Tasks: April 98

3. PISA Chapter 3

Classification Analyses/Q-List TR1BFB2
CA/Q-List: September 97
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Classification Analyses/Q-List TR1IBGB1
CA/Q-List: March 98

Support DBE/Q-List TR46GB2
Q-List Analyses: Oct 97 - July 99

DBE/Q-List TR47GBB: Oct 97 - Sept 98

4. PISA Chapter 4
Waste Qty, Mix, & Throughput Study TR15FB2: April 97

System Study Support to SRA/Design TRISGB1
Decommissiongy Study: April 98 - October 98

Support System Studies TR42GB3
Decommisioning: Oct 97 - August 98

Nuclear Facility System Description TR46GB
Analyses: March 98 :
Diagrams: Feb 98 '

Emplacement System TR47GB6
Selected Drwgs: May 98 -

Subsurface Utilities TR47GB7
Evaluations, General Arrangements, Schematics: March 98

Subsurface HVAC TR47GBS8
Airlocks, Closure, HVAC: March 98

Ground Control TR47GBE
Materials: March 98
Design Inputs: December 97

Subsurface Facilities TR47GBM
Drainage: Jan 98
Ventilation Openings: January 98
5. PISA Chapter S

CF Disposal Design TR231GB1
Design Basis Canister Selection: March 98

System Studies TR15FB1
Waste Package Size Study: September 97
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HLS Disposal Container Design TR232GB1
Thermal, Structural, Criticality Evaluations: April 98

EBS Design Probabalistic Evaluations TR233GB7
EBS Performance: Oct 97 - July 99
Probabalistic Evaluations: Oct 97 - July 99

Criticality Analysis Methods TR233GB9: Dec 97

UCF Disposal Container Design TR233GBB
Complete Development: July 98
Design Basis SNF: July 98

Probabalistic Design Methods TR233GBC
Criticality Methodology: August 98

Disposal Criticality Analysis Consequence Model TR233GBE: March 98
Material Test Data (TR251GB1, TR251GB4, TR251GBS, TR251GB7, TR251GBA,
TR251GBC): June 98

Material Degradation Models TR251GBE
Crevice Corrosion Model: May 98

Phase Stability. TR251GBK
Accelerated Aging Studies: Jan 98

WPD Input to PISA Ch 5 & 6 TR22GB|1
Draft: Feb 98
Final: June 98

WPM Input to PISA Ch 5 & 6 TR22GB2
Draft: Feb 98
Final: June 98

6. PISA Chapter 6

System Studies TR15FB1
Seals Study: May 97

WP Supports/Inverts TR233GB|1
Evaluations: April 98

Additional Barriers TR233GB2
Drawing Input Sheets: March 98
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Testing of Other EBS Materials TR255GB2
Thermal/Chemical Tests: Oct 97 - Sep 98

Subsurface EBS Design TR47GBD
Analyses: June 98

EBS Parts Lists, Drwgs, & Specs TR233GB4: Oct 97 - July 99
Seals/Decommissioning Drwgs & Designs TR47GBA: Feb 98

Subsurface Facilities TR47GBM
Shaft Design Guide: Feb 98

WPD Input to PISA Ch 5 & 6 TR22GBI1
Draft: Feb 98
Final: June 98
WPM Input to PISA Ch 5 & 6 TR22GB2
Draft: Feb 98
Final: June 98
7. PISA Chapter 7

DBE Definition & Analysis TRIBFB1
DBE’s: September 97

PISA Chapter 7 TRIBGA2
Chapter Development: September 98

DBE Definition & Analyses TR1BGB2: March 98

EBS DBE Evals TR233GB5
Integrate DBE’s: Oct 97 - July 99

DBE/Q-List TR47GBB: Oct 97 - Sep 98

System Studies TR15GB1
LA Strategy for DOE SNF: April 98

DOE-Owned SNF Design TR233GB3
Evaluations: Oct 97 - July 99

Waste Form Data (TR241GB3, TR241GB4, TR241GBS5, TR241GB6, TR241GBA,
TR241GBB, TR242GB1, TR242GB2): May, June 98
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Glass Process Models TR242GB3
Dissolution» Rates: June 98

DBE/Q-List TR46GB2
DBE Analyses: May 98

8. PISA Chapter 9

System Studies TR15FB1
Waste Generated Study: September 97

Site-Wide Systems & Structures TR46GBE
Site Generated Waste: Feb 98

9. PISA Chapter 10

DEB Def’n & Analysis TRIBFBI1
DBE’s: September 97

DBE Def'n & Analysis TRIBGB2: March 98

DBE/Q-List TR46GB2 -
DBE Analyses: May 98

RadﬂSafety De—s_igﬁ TR46GBC: Oct 97 - July §9- B

Radiation Safety TR47GB4: Oct 97 - April 01

DBE/Q-List TR47GBB: Oct 97 - September 98
10. PISA Chapter 11

MGDS Con-Ops TR12FB3
-MGDS Con-Ops Revision 1: September 97

MGDS Con-Ops TR12GA2
Maintain MGDS Con-Ops: September 98

Support PISA Chapter 11 Development TR142GB1
Complete PISA Chapter 11: Apnl 98

Safeguards & Security TR18FB2: June 97

Subsurface Interface Activities TR42FA1
Revise Con-Ops: September 97
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Waste Handling Systems TR46GB3
Update Config Analyses: Mar 98

Personnel Safety & Waming System TR47GBL
Immediate Response Plans: Feb 98

VA Site-Wide Systems & Structures TR46GBE
Safety & Security Systems: February 98
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LA DELIVERIES TO E&I

LICENSING TO E&I CANDIDATE DELIVERIES

1. Criticality Topical Report
TR524FA1 Support Draft Criticality Control Topical Report: August 97
TR524FA2 Final Topical Report: September 97
TR524GA4 Final Topical Report: August 98

2. LA Plan Delivery to Guide Future Design

Prepare LA Plan TR524FB5
Submit Final LA Plan: September 97

License Application Plan YP5XPPO&9
Finalized: August 98

3. RIB & Genesis Data - -
RIB Maintenance TR533FB1 .
Waste Package Materials Properties Data in RIB: July 97
Waste Form Characteristics Data in RIB: August 97
Genesis Data Basé Maintenance TR536FB1

EBS Phase I Data: September 97
Repository Phase I Data: September 97
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MGDS COST ESTIMATES

MGDS COST ESTIMATE CANDIDATE DELIVERIES
(Non-TSLCC)

1. Systems Engineering Cost Estimate Preparation

MGDS Cost Estimate TR17FB1
All Activities (MGDS Cost Estimate)

MGDS Cost Analysis TR17GB1
Cost Models Update: Dec 97
Draft Estimate: Jan 98
Update VA Estimates: Feb 98
Final VA Estimates: Jul 98
Final VA Cost Report & Documentation: August 98

2. Waste Package/Engineered Barrier System Cost Estimate Support
EBS Cost Estimate TR234GB4: September 98
Complete Phase 1 EBS Cost Estimate TR234FB1
Prepare & Provide Cost Estimates: September-97
Obtain Vendor Verification of Material Prices: June 97
Cost of Pedestals & Supports: September 97
Closure Weld Costs: September 97
3. Repository Cost Estimate Support
Cost Estimating TR46FA1: September 97

Cost Estimating TR46GA?2
Refine Cost Estimates: Mar 98 - July 99

Cost Estimating TR47FAF: September 97
Cost Estimating TR47GAF: September 98
4. Non-E&I Cost Estimating Support

Support Systems Engineering Reports & Studies TR39BFAI1D
Prepare MGDS Cost Estimate: September 97

Support Systems Engineering TR39BGA1D
MGDS Cost Estimate: September 98
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E&I DELIVERIES TO NEPA

CANDIDATE DELIVERIES FROM E&I TO NEPA

1. Transportation Work
Transportation Studies (All Activities) TR15FB4: September 97

System Studies TR15FB1
Rapid Response: September 98
NV Transportation Policies: November 98
DOE Transportation Meetings: November 98

Nevada Transportation (All Activities) TR46FB1: September 97
Nevada Transportation TR46GBL: April 01
2. Safeguards & Security, Land Withdrawal

MGDS Safeguards & Security (Land Withdrawal) TR18FB2: June 97

3. Waste Package Support

Integrate Environmental Assessment Performance TR22FA1: September 97
Environmental Assessment Performance TR22GAS: July 99
4. Repository Support

Develop Alternatives Data for NEPA TR46FB8
Engineering Files: March 97
Engineering Files Updates: August 97

Support NEPA Process TR46GA3: July 99

NEPA/Environmental Support TR47FBH
Drawings: June 97
Engineering Files: August 97

NEPA/Environmental Support TR47GBH

New Engineering Files: March 98
Revised Engineering Files: September 98

B00000000-017 17-4600-00070 REV 00 L-30 12/19/96



E&I PROGRAM INTERFACES

PROGRAM INTERFACES WITH WASTE PACKAGE

. Data provided by Waste Package Development to Nuclear Regulatory Commission

Summary Account TR233FB9

WP150A3 Disposal Criticality Technical Report, Rev. 01 04Sep97

Summary Account TR233GBD

WP100A3 Disposal Criticality Topical Report 30Aug98
. Data received by Waste Package Development from various utilities and labs

Summary Account TR233FBE - - - - -~ -- - - :

WP233A04 Acquire benchmark cntxcal data 29Nov96

WP233A18 Acquire CRC data - BWR & PWR Fuel 14Mar97

Summary Account TR233FBF

WP233A51 Acquire chemical assay data 30Jun97
. Data received by Waste Package Development from various materials suppliers

Summary Account TR234FB1

WP234704 Obtain verification of materials prices used in cost estimates 27Jun97

. Data provided by Waste Package Materials on waste form materials testing andmodeling to

the Nuclear Waste Technical Review Board, the Nuclear Regulatory Commission, the State of
Nevada, and other users

Summary Account TR241FB2

WPO0035A3 Issue Waste Form Characteristics Report Revision 1 03Apr97

. Data provided by Waste Package Materials on engineered materials testing and modeling to

the Nuclear Waste Technical Review Board, the Nuclear Regulatory Commission, the State of

Nevada, and other users
Summary Account TR251FB9
WP15A10 Issue Engineered Materials Characteristics Report Revision 1 01Apr97
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E&I PROGRAM INTERFACES
PROGRAM INTERFACES WITH SYSTEMS ENGINEERING

1. Data received by Systems Engineering from DOE/EM, RSA, or WAST/PM&A
Summary Account TR12FB2: Requirements Documentation/Verification

SE422700 Maintain Top Level Requirements 010ct96, 30Sep97
SE422705 Update CDA 010ct96, 31Mar97
SE422710 Update CDA 01Apr97, 30Sep97

Inputs from Program Level Requirements if changes occur.

Flow down of requirements from higher level documents controlled by WAST or PM&A.
Newly imposed requirements on MGDS systemn such as Other Waste Forms, Waste
Acceptance modifications, etc.

Modification of Assumptions to accommodate newly imposed constraints (if any) on
system.

Potential Originating Organizations: DOE/EM, RSA, or WAST/PM&A

Data Flow: EM or RSA to WAST/PM&A to DOE/YMP to M&O or WAST/PM&A to
M&O/WM&I to M&O/MGDS

Feedback to EM or RSA or WAST/PM&A regarding our assumptions might occur
through DOE/YMP to WAST/PM&A.

Summary Account TR12FB3: MGDS Concept of Operations

SE400705 Update Con-Ops 02Dec96, 31Mar97
SE400715 Update Con-Ops 01Jul97, 29Aug97
Inputs from WAST/PM&A or RSA could impact receipt of waste operations or waste
processing operations. EM inputs (if any) could affect waste receipt/waste handling
operations, requiring adjustments to Con-Ops Document.

Data Flow: EM or RSA to WAST/PM&A to DOE/YMP to M&O, or WAST/PM&A to

M&O/WM&I to M&O/MGDS

Summary Account TR12GA1 MGDS Concept of Operations (Post VA)

SE400800 Maintain MGDS Con-Ops 30Nov98, 29Nov99
See TR12FB3. Sufficient time to better plan interface points and need dates (if any) to
support LA Design.

Summary Account TR12FB1 Develop System Description Documents

SE405705 Develop Bin 3 SDD's 010ct96, 30Sep97
SE410700 Develop Bin 2 SDD's 07Apr97, 30Sep97
SE415700 Develop Bin 1 SDD’s 01Apr97, 30Sep97

Inputs (if any) from DOE/EM, WAST/PM&A, or RSA could impact receipt of waste
operations, waste processing operations, or waste receipt/waste handling operations,
requiring adjustments to requirements sections in SDD documents.

Data Flow: EM or RSA to WAST/PM&A to DOE/YMP to M&O, or WAST/PM&A to
M&O/WM&I to M&O/MGDS; Data may flow through MGDS RD to SDDs.

Summary Account TR12GB1 System Description Documents (may not support VA)
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SE520805 Requirements Analysis (Bin 3 SDDs) 02Jan98, 31Mar98
SE521805 Requirements Analysis (Bin 2 SDDs) 01Apr98, 30Jun98
SE522810 Requirements Analysis (Bin 1 SDDs) 01Jul98, 30Sep98
See TR12FB1. Sufficient time to better plan interface points and need dates (if any) to
support LA Design.

Summary Account TR12GB2 Requirements Documents (probably does not support VA)

SES580800 Maintain CDA Document 010ct97, 30Sep98
SE530800 Maintain Top Level Requirements Docs 26Nov97, 25Nov98
See TR12FB2.

Summary Account TR13GB1: Program and Project Management & Controls (non-VA)
SE450800 Prepare Draft Risk Management Plan -~ - - ---28Jan98, 21Sep98

Input from EM, RSA, and WAST/PM&A in risk areas associated with inputs which will
affect MGDS Design or License Application. Plan will lay out approach for managing
risks critical to MGDS success.

Data Flow: EM or RSA to WAST/PM&A to DOE/YMP to M&O, or WAST/PM&A to
M&O/WM&I to M&O/MGDS

Summary Account TR15FB1: System Studies Support to SRA/Design

SE460700 Research for Waste Package Size Study 27May97, 25Jun97
Input desired from WAST, DOE/EM, Navy on sizes/shapes of commercial (odd-ball) and
other waste forms and any potential impacts to WP Size.

Summary Account TR15FB4: Transportation Studies

SE456750 System Support to NEPA Activity (non-VA) 010ct96, 30Sep97
Support to Engineering Files and EIS Transportation work. Input from EM, Navy, Other
Waste Orgs via DOE/WAST/PM&A or DOE/YMP to M&O. Output goes to Jason via
DOE/YMP.

SE457705 Transportation Support (Rapid Response) 010ct96, 30Sep97
Inputs from RSA via DOE/WAST/PM&A and DOE/YMP necessary to support interface
definitions (in 1.2.1.6). Inputs from Transportation portion of WAST with potential
impacts to MGDS or Nevada Transportation.

Summary Account TR15GB1: System Studies Support to SRA/Design
SE457755 Transportation Support (Rapid Response) 010ct97, 30Sep98
See TR15FB4, SE457705.

SE516802 ID Issues for LA Strategy for DOE SNF (non-VA) 03Nov97, 14Nov97

Input/Output with EM, Navy, and other Waste Form orgs.
Data Flow is from EM/Navy/Others to DOE/WAST/PM&A or DOE/YMP to M&O.
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Summary Account TR16FA1 Interface Management

SEA426700 Develop Bin 3 Interfaces 010ct96, 30Jun97
SE426705 Develop Bin 2 Interfaces 010ct96, 30Jun97
SE426710 Evaluate Interfaces 010ct96, 30Jun97

Inputs desired from DOE/EM, DOE/WAST/PM&A, RSA, and Navy to support the
evaluation of parameters at the MGDS to Waste Form or MGDS to Transportation
interface.

Outputs to these organizations in the form of interfaces reflective of current MGDS
capabilities/envelopes. Waste Acceptance Criteria Document developed based on current
MGDS capabilities to be added in FY97 Supplemental Funding (TR16FB1) with a draft
on June 30, 97 (Level 4) and a Revision 0 on 9-30-97 (Level 3).

Data flow is via DOE/YMP or M&O/WM&L.

Summary Account TR16GA1 Interface Management

SE532810 Update Bin 3 SSC Interface Requirements 010ct97, 30Jun97
SE532815 Update Bin 2 SSC Interface Requirements 010ct97, 30Jun97
SE532820 Evaluate Interfaces 010ct97, 30Jun97

See TR16FA1. Adjustments to Interfaces probable as a result of negotiations with
external organizations (through DOE/YMP) in order to accommodate larger percentage of
fuels. Potential impacts to design to be reflected in LA design (not VA). Take credit for
capability to handle fuel by showing we have approach at VA, but not yet incorporated
into design. A continuation of account TR16FB1 added via FY97 Supplemental funding
will also likely be required.

2. Data received by Systems Engineering from M&O/WM&I
Summary Account TR13FB1 Program & Project Management & Controls
SE449700 Support TMIP Development 02Dec96, 30Sep97
Requires participation (input) from M&O/WM&I to develop/update this document.
Minimum participation consists of review, comment, and sign-off on final product.
External interfaces involving DOE to other agencies will need to be documented in
another forum (IMP?).
Feedback could be provided to M&O/WM&I to provide documented management process
for interfacing between East and West.

SE418710 Prepare Draft VA T&EP Plan 01Apr97, 01Aug97
Input from Test Evaluation Master Plan (TEMP) which was received from M&O/WMA&I.

Summary Account TR13GB1: Program and Project Management & Controls (non-VA)
SE419710 Develop Preliminary Draft LA T&EP 01Apr98, 14Aug98
Input from M&O/WM&I for any changes/update to TEMP. Incorporation of Other Waste
Forms, and RSA Interfaces into test requirements (weak relationship).

Summary Account TR15FB1: System Studies Support to SRA/Design

SE436700 Research for Waste Generated Study 01Apr97, 15May97
Input from M&O/WM&I on Waste Stream Characteristics (already received) - may have
implications on type, rate, and qty of waste generated.
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Summary Account TR15FB2: Waste Qty, Mix, Throughput Study

SE200710 Identify Waste Receipt Schedules 19Nov96, 28Feb97
Inputs received from M&O/WM&I regarding Waste Stream Characteristics (rates and
potential surges). Results of study likely to be fed back to M&O/WM&I.

Summary Account TR15GB3 Thermal Management Technical Analysis (non-VA)
SE900102 Identify Issues 16Apr98, 15May98
Input from WAST/PM&I via M&O/WM&I on waste receipt schedules and modifications
and storage information. Inputs will need to be considered in the context of thermal
management.

Summary Account TR17FB1: MGDS Cost Analysis

SE124720 Preliminary Draft MGDS-VA Cost Est. Rpt. 18Mar97, 06May97
Input from M&O/WM&I regarding anticipated assumptions for TSLCC and MGDS Cost
Estimate planned for FY98. Desired input from EM and others (via DOE/WAST/PM&A
or DOE/YMP) regarding incorporation of costs associated with other fuels into the
baseline & design.

Summary Account TR17GB1: MGDS Cost Analysis (Schedule being revised)

SE124800 Develop VA Case Assumptions 010ct97, 03Nov97.
SE124805 Develop 98 TSLCC Assumptions 060ct97, 14Nov97
Inputs from M&O/WM&I regarding agreements on assumptions.

Incorporation of Comments June 98, July/Aug 98

Input from M&O/WM&I regarding TSLCC Comments (possibly from ICE). Also
provides opportunity to incorporate Design generated adjustments.

Summary Account TR18FB2: Perform MGDS Safeguards & Security Eval
SE500700 Perform Safeguards & Security Eval 02Jan97, 25Apr97
Inputs desired from EM & Navy regarding characteristics of other waste forms which may

have Safeguards & Security implications. Inputs regarding Pu desired.
Data Flow via DOE/YMP or DOE/WAST/PM&A through M&O/WM&I

Summary Account TR18GA3: Safeguards and Security

SE730A Provided Safeguards, Security to SRA/Design 010ct97, 26Jul99
See TR18FB2.

Summary Account TR1BFB1: DBE Definition and Analysis

SE310700 DBE FY'97 (1ST HALF) 010ct96, 31Mar97
SE310705 DBE FY'97 (2ND HALF) ' 01Apr97, 30Sep97

Input desired from EM, Navy, and other waste forms to consider in DBE analyses. Inputs
concerning Pu desired for evaluation also.

Data Flow via DOE/YMP or DOE/WAST/PM&A through M&O/WM&L
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Summary Account TR1BGB2: DBE Definition and Analysis

SE310800 DBE FY'98 (1ST HALF) 03Nov97, 03AprI8
SE310805 DBE FY'98 (2ND HALF) 01May98, 02Nov98
See TR1BFBI.

3. Data provided by Systems Engineering to WAST/PM&A or WM&I
Summary Account TR15GB3 Thermal Management Technical Analysis (non-VA)
SE125AM3 Thermal Management Technical Analysis 30Sep98
Potential Output to WAST via DOE/YMP regarding thermal management techniques to be
employed during waste acceptance or storage. Output could affect RSA or ISF
constraints.

Summary Account TR17FB1: MGDS Cost Analysis

SE124AM3 Submit Cost Estimate 30Sep97
Output to M&O/WM&I stating assumptions to be used in MGDS contribution to TSLCC
and for MGDS and LA Plan Cost Estimates.

Summary Account TR17GB1: MGDS Cost Analysis (Schedule being revised)
SE124805 Develop 98 TSLCC Assumptions 060ct97, 14Nov97
Cost Input to TSLCC March 98
Output to M&O/WM&I to support TSLCC

Output to M&O/WM&I reflecting revisions resulting from comment incorporation.
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TR42 Requirements and Design Basis (continued)

is small. These activities include: Waste Quantity, Mix, and Throughput study; Generated Waste Disposal study: Waste Isolation

Requirements study; Waste Package Size Determination. In addition to support for the

repository. These activities do not individually warrant seperate level three activity bars, since the effort attributed tof::E?hzz;qﬁrub

design group will provide level of effort support for the development of the Viability Assessment Test and Evaluation Plan and the

Regulatory Compliance Plan.

& TRA2 FAZ — SnpPrORT SA2A — RS PhT f?”“
Provide support to Systems Engineering to complete the functional analysis, develop the system architecture, identify sscs, Q'Zf'
prepare the concept of operations, ensure that interfaces are described, maintain/update the requirements documents and the CDA

dc ument, and support the preparation of the criteria section of the SDDs, and suppo
cc npliance plan. Development of assumptions, requirements and criteria will entail:

pe “formance requirements, and requlatory requirements are in conflict or have multip
st 1dies can be applied to resolve options; assuring that all performance requirement
ar: quantifjable and measurable to designers, reviewers, and verifiers: assuring tha
al located to the proper physical systems and that their bounding criteria are quanti
ar i1 verifiers; and mapping the requirements to the appropriate standards or design g
that surface design will be part of an iIntegrated work team under the guide ofSystem
addressed in activity RP2405B. Note: providing input to the design and operations de

under the surface design tasks addressing the system designs,
= TRY2ra 5 = INIER AR B e A S o

Provide support to a varlety of project/program related activities that require pu
with repository design. These activities include the preparation of documents sUch a
ljzense application plan, PISA plan, TMIP, BCPs and procedures. This activit also {
st*h as the NWTRB, EPA, and NRC. Support activities include the reviews, rticipat
input, review comments and presentations. Routine project management in ace work
covered in the summary account for repository management and integratio e MGDS Pr
of contact between the DOE and Design. The Office will be responsible for Engineerin
performance, integrity, and effectivenesas of Design products. The Office will assure

Engineering and Integration Operations and with the other elements of the Program (i
Requlatory & Licensing, Support Operations, and Waste Management ¢ Integration). The
budgets, work scope and schedules for Design products. This activity will include th
resolution of issues. This activity will be responsible to management in monitoring,
Design to insure consistency with the other elements of the Program. The Offjice will
sessions for significant Design products and will coordinate budget, schedule, and

Engineering Office will organize and coordinate interactions with the Repository and Waste Package Consultant Boards. The Offjce

will coordinate and ad special assignments as needed, and will coordinate and/or g

letters as required he Project Engineering Office will coordinate and integrate the generation of a Viability Assessment Design

and Review Plan and a Draft License Application Design and Review Plan. The VA Plan

topics/issues important to the Viability Assessment, the required progress toward re
Viability Assessment Design completion, which products will be generated, and how th
progress has been accomplished. The plan will include a review checklist to support

preliminary review checklist to support the completion of the Viability Assessment D
completion of design activities which support the VA commensurate with the level of

Annual Plan. Interfaces between Design and other Project and Program areas willbe de
reviewed internal to the M§O prior to delivery to YMSCO.

The Draft License Application Design and Review Plan will describe those design-rela
Application, the required progress toward resolution of each at the time of License
will be generated, and how these products will illustrate that necessary progress ha
preliminary review checklists to support completion of the Phase I1 design and comp

developed under 1.2.5. The plan will include a schedule for completion of design adt
the level of detail contained in the Long Range Plan. Interfaces between Design

defined. The Plan will be reviewed internal to the Ms§O prior to delivery to YMsC
design guides will define design methodology for selected design topics, mostly topi

management (e.g., source terms, secondary waste and remote operations). The activity includes reviewing existing NRC Requlatory

Guides, ANS standards, ANSI nuclear safety standards, design safety related NUREGs,

Develop repository design guides. In FY97,

above mentioned studies, the repository

rt the preparation of the regulatory
identifying where functional requirements,

le solutions to which trade or engineering

s are identified and their bounding criteria

t all regulatory requirements have been

fiable and measurable to designers, reviewers,
uides that will satisfy them. 1t is expected
s Engineering. Support for systems studies is
scription sections of the SDDs is covered

“1¢

/v

~ay _ W) TEECT NG N iZE2 1A

TRA2/AAC -Me0S 18 T PHACE ( g
t from and/or coordination and integration l sl
s the semli-annual NRC progress reports, )
ncludes interactions with outside agencles ,74A¢ﬁc
ion in meetings, and preparation of written
le.g., status presentations for DOE) is pfp’
oject Engineering Office will serve as a point
g and Integration Operations deliverable qh'
the integration of those products within

.e., Scientific Programs, Site Construction,
Office will participate in the development of
e identification of issues and facilitate the
reviewing and coordinating the products of
organize and facilitate management review
deliverable status reviews. The MGDS Project

enerate white papers and recommendation

will describe those design-related

solution of each issue at the time of the
ese products will illustrate that necessary
completion of the Phase I design and a
esign. The plan will include a schedule for

fined and coordinated. The Plan will be
TR42F K7 - PREPOAZE OrESIGA Geapit

te
Appl

been accomplished. The plan will include
etion of License Application Design. The plan
d in 1.2.1 and the License Application Plan
lvities which support the LA commensurate with
other Project and Program areas will be

cs important to radioclogical safety and waste

and AE design standards (e.g., Fluor Daniel,

8§

i

topics/issues important to the License MSP /q:l /
ication Design completion, which products L h
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TR42 Requirements and Design Basis (continued)

MK and DESI); and translating the most appropriate standard
documents cannot be adapted. The level of detail provided i
source documents. The level of detail provided in newly wri
process, or the NRC license review.
process planned to begin in Phase III. The product checkin
guides is to establish consistent methods for repetitive de
Guides are traceable to 10CFR50 via the NUREG 0800, Standar
are based on years of reactor experience. Where possible N
for the design gquides because these design methods will be
address: apﬁlicability, relevant RDRD requirements, design
analytical methods and sizing basls, recommended design sol
list for confirming the quality of the design product.
A design guide preparation plan will be developed early
existing standards, and establish a prioritized production
S TRY92 /779 -
Provide input/support for a variety of System Engineering s
responsibjlity of Systems Engineering. Repository design wi

assess the impacts of alternatives on the surfac esign, a
each study to surface ~design is provided in t

\\—‘__
“REZI0IBYT—Waste Quantity, Mix, ¢ Throughput; Level 3 Task

the quantity, mix, and throughput of HLW waste at the repos
from various scenarios. The scenarios are expected to inclu
vitrified HLW, other DOE-owned waste forms, and naval fuel.
Receipt and Handling Analysis, will be based on a prelimina
Study will establish the final waste form scenario requirem
a?iiﬂﬁﬁf.¢>Retr1evability Study: Level 3 Task SE502 -Prepar
surface facilities. This activity includes analyzing the im
Concepts may be required for adding or modifying facilities

remediation, or process the waste for recovery of a valua
facilities will be assessed.

-AP2405B3—Seals Study, Level 3 Task SE506 - Prepare surface
openings including ramps shafts and boreholes. This activit
sealing technologies and materials. Surface design impacts
the sealing locations.

RP2405B¢~ Safeguards, Security to SRA/Design; Level 3 Task

for safequards and security. This activity includes analyzi
Concepts may include delay features (e.g., hardened walls a
access control and tracking, and IAEA inspection facilities

RPHHOSBT Waste Package Size Study:; Level 3 Task SE460 -Pre
activity includes analyzing the impacts to surface faciliti
significant impact on the number of units packaged and the

-RPP465R8—Waste Generated Study; Level 3 Task SE436 -Prepar

(e.g., on-site facility, NTs facility, off-site facility).
storage facility.

RP24O5BTT Test Evaluation Plan: Level 3 Task SES04 -Prepare
features needed to verify that the systems will perform dur

RP24O5B8~——Performance Confirmation Follow-on Work;
performance confirmation requirements. This activity

e [ elae @pu vy,

Level

" descriptions

s Into design guides. New guldes will be written where existing

n guldes translated from existing standards will be consistent with the
tten guides will be appropriate to facilitate the Phase
1 be expanded as needed in Phase 1I to facilitate the detail design

g group will coordinate design guide development. The purpose of the
sign activities that are acceptable to the NRC. The existing Reg.

d Review Plan for the Review of SARs for Nuclear Power Plants, and they
RC Regulatory Guldes for nuclear power plants will form the foundation
most readily accepted by the NRC. Each design guide is expected to
objectives, design parameters (e.g., source terms), acceptable

utions, design product format requirements with examples, and a check
icable codes and standards will be quoted or referenced as appropriate,

identify
schedule.

SAPPOpr] SYSTImMS  STear/56 - 250 2b 7

tudies. Preparation and coordination of the studies are the
11 work with Systems Engineering as members of an integrated team to

nd to provide descriptive material for the report. The relationship of
low.

I e O hufpe Hensls

SE200A -Prepare surface design data for establishing requirements for
itory. This activity includes analyzing the impacts to surface design
de primarily uncanistered spent nuclear fuel with lesser quantities of
This study will finalize the scenario. FY9§ study Uncanistered Fuel

ry best-guess waste scenario. The Waste, Quantity, Mix, and Throughput
ents for the phase 11 design.
e design data for developing a waste package retrieval strategy for the
pacts to surface facilities from alternate retrieval strategies.

to cut open waste packages, repackage the waste for shipment or

ble resource. The impact from the addition or expansion of lag storage

design data for establishing backfill/seal requirements for subsurface
Y includes analyzing the impacts to surface design from alternate
are expected to be related to providing the appropriate materials to

SE730 -Prepare design data for developing surface design requirements
ng the impacts to surface facilities from various S&S concepts.
nd fighting stations), intrusion detection systems (i.e., PIDAS),

MCEA

pare design data for establishing an economic waste package size. This
es from various waste package configurations. Waste package size has a
design of the in the waste handling facilities.

e design data for determining where low-level waste will be disposed
This activity includes developing a concept and costs for an on-site

design data for developing requirements for the surface design
ing preclosure as designed.

3 Task SE050B - Prepare surface design data for developing detailed

includes analyzing the impacts to surface facilities from alternate
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' TR42 Requirements and Design Basis (continued)

confirmation strategies. Strategles may consider alternative testing frequencies, and various sampling and testing approaches.
This study is a continuation of SEO0SO0A.

Develop preliminary design guides for various aspects of design that are not currently covered by a prescribed Set of codes and
standards or a specific design guide. Design guides that are currently accepted by the NRC will be reviewed for completeness and
application to this project.

Wherever possible, existing material that is acceptable will be modified to incorporate new material that is site specific and
design specific. Design guides must be developed in time for license application, but do not necessarilly need to be completed
prior to performing design as long as the design conforms to the constraints specified in the design guide. FY 97 activities will
be limited in the design guide development arena, but will increase in FY98 and 99.
Tasks included in this activity are as follows:

-The purpose of the proposed Radiation Safety Design Guide is to document the methodology used in Radiation Safety for subsurface
design. The guide will describe in detail, the exact procedures used to generate shielding analysis, for example. Generation of
such a document ensures the long term survivability of the information basis for the safety as well as satisfying the
documentation requirements of .the licensing body which governs the process, .

- "Drift Design Methodology and Preliminary Application for the Yucca Mountain Site Characterization Project", by SNL (Dec, 1991),
needs review, update, or new version to be applicable to current design concept. This document will be the basis for development
of the drift design guide for LAD. (4/15/97 - 9/30/97)

- The development of System Design Description (SDD) documents will be continued in FY1997. SDDs include the specific system
design criteria and description and show how the criteria are satisfied by the design. This criteria will be developed and
controlled prior to drawing development. SDDs for FY97 will be developed to the extent specified during meetings between the MgO
and DOE in FY96. The structure is envisioned at this time to be comprised of six chapters plus a summary and appendices. A
preliminary SDD will be produced for all identified systems, but the quantity of mateial in each chapter will vary with the
maturity of design. All SDDs produced in FY97 will have (at least) a summary section, with some (Bin 3) SDDs containing some
information through chapter 3. The SDDs will continue to be supplimented as design progresses on that system. Repository design
will provide that portion of the SDD content which deals directly with the design for which the repository design department is
responsible. This repository SDD development task supports work described within the systems engineering area. Examples of
subsurface related SDDs expected to be started during the FY97 are given below:

Ground Control System

Underground Facility portion of the Engineered Barrier System

Subsurface HVAC System

Subsurface Waste Package Handling System

Performance confirmation Monitoring System

Seal System

Subsurface Repository Area

Subsurface Accesses

Retrieval System

10. Backfill Emplacement System (1if needed)

11, Subsurface electrical Power Distribution System

12. Subsurface Fire Detection/Suppression System

13. Subsurface Radiation Monitoring System

14. Excavation/Muck Handling System

OO~ W=
P S

The exact tititles and starting date for the above mentioned SDDs are subject to change during the FY 97 as the planning process
for SDDs continue to evolve.

Two FY1997 milestones are also supported in this effort. They are:

o EISE405BM3 Draft SDD Status Report
o EISE405M3 Phase I SDD Status Report

Product production support is provided by the Product Checking Group as a direct component of;quality procedure steps involving
product checking. In this capacity, the group will provide the technical check and compliance check on drawings, analyses, and

e— TRYLFRS ~ SaBSnRFAACL DESIGN DOBcrmbn 57700 (0v|26b1 B4 ¢ a{/;
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TR42 Requirements and Design Basis (continued)

other technical documents. The group is established to supply an independent checkin
individuals as required by procedure. The efforts of this group completes the formal
response on technical content, and simultaneously reviews each product for compliance with procedures and format that may be

specified for special documents.

Summary Account Title

TR42FA1
TR42FA3
TR42FA4
TR412FA6
TR12FA7
TR42FB3
TR12FB4
TR 12FB5
TR 12FB6

9 AUR
IR 126A2———————TTtUT face—Activittes—RSB—PhI1— B TS /ésygk:BGﬁE Z/é$7%C»Xﬁ

Subsurface Interface Activities

Support SRA - RSD Ph I

Interface Activities - RSD Ph 1

MGDS Project Engineering - Repository Phase 1
Product Production Support

Prepare Design Guides - RSD Ph I

Support Systems Studies - RSD Ph I

Subsurface Design Documentation \\xq

Product Production Support .
rodu /2 s/9c ‘\V‘ /Z;L \ m

Subsurface—Iintorfase—Activitics n I/285/9C N
PR HEBI———————Oubsurface—PestgmrBocumentatien—— RVS 9/2 /3¢ .&;\
2683F————————Suppeort—Syatems—Gtudios—= RED PRI .

W |9/

_YS 9/25/9¢

!
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Brepare—BesignGuides = RSD Ph 11— £Y¥S ‘7/25’/76

g of products by technically qualified
checking process through comments and

DELIVERABLES

Deliv ID Description/Completion Criteria Due Date
RP120M3H Design Guides 30-sep-1997

Criteria -

Letter of transmittal from the M&O to DOE/Engineering, with attached M&O approved design guides prepared

with the appropriate DOE review participation. Documents or cover letter may point to applicable backup

documents which provide additional detail and/or supporting information. Included are the following

design guides; - Source terms design guides - Remote operations design guid - Drift design guide -

Radiation safety design guides
RP120MG1 VA Design & Review Plan 31-dec-1996

Criteria -
The deliverable contains a description of those design-related topics/issues important to the Viability
Assessment (as derived by the M&O and coordinated with DOE Engineering), a de the

.a _degcription of the planned.
progress toward resolutiqp_gg_ggg%ﬂ&aauﬁ_ék_hhs_tjme_oﬁ_hhg_yiahiligg Asgessment Design completion (which
Jl1l be nglned.j}[ilﬂzilﬂggl, a listing of which products will be generated, and a description o oW

w -
these products will illustrate that necessary progress has been accomplished, The deliverable contains a

ngLgx_;hggklisL_LQ_EEEEQE%TCQmp etion of the Phase I design and a prellminary review checklist to suppor

the completion of the Via fty Assessment Design with appropriate DOE review involvement. The
deliverable contains a schedule for completion of design activities which support the VA. The level of
detail of this schedule is commensurate with the level o design schedule detail contained in the FY97
Annval Plan. The deliverable ideptifies interfaces between Design and other Projec and Program areas.
The deliverable has been reviewed internal to the M&O prior to delivery to YMSCO. The delliverable is
signed and transmitted by the Engineering and Integration Operatlions Manager. This is a non-Q product.
The deliverable is considered complete upon transmittal to YMSCO with the contents as described herein,
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DELIVERABLES

Deliv ID

Description/Completion Criteria

Due Date

RP120MG2

Draft LA Design & Review Plan

Criteria -

The deliverable contains a description of those design-related topics/issues important to the License
Application (as derived by the MsO and coordinated with DOE Engineering), a description of the required
progress toward resolution of each issue at the tim of License Application Design completion, a
preliminary listing of which products will be generated, and how these products will i{llustrate that
hecessary progress has been accomplished. The deliverable contains a preliminary review checklist to
support completion of the Phase II design and completion of License Application Design. The deliverable
contains a schedule for completion of design activities which support the LA, including M&0 and DOE
reviews. The level of detail of this schedule is more detailed than the level of design schedule detail
contained in the Project Long Range Plan. The deliverable ldentifies interfaces between Design and other
Project and Program areas. The deliverable has been reviewed internal to the M&O and DOE Engineering
prior to delivery to YMSCO. The deliverable is signed and transmitted by the Engineering and Integration

Operations Manager. This is a non-Q product. The deliverable is considered complete upon transmittal to
YMSCO with the contents as described herein.
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8. Describe the steps in a process that the project will use to bring closure on this issue:

No. | Title Description Summary Account #
1 | Develop Materials of Construction Determine design parameters and properties of selected materials (e.g., concrete and | TR47FBI
Database (RP500705, RP1206M3, steel) for the expected range of mechanical loads, temperature, and other conditions. TR47GBE
RP47832) Level 4 milestone to deliver engineering data to PA (9/30/97).
2 | Identify Ground Support Materials Complete assessment and selection of appropriate materials with input from PA TR47FB3
(RP506705, RP47824) studies. Supports level 4 milestone to deliver data to PA. TR47GBE
3 | Perform thermal/mechanical analysis | Complete analysis of alternative ground support methods for thermal/mechanical, TR47FB3
(RP506710, RP47826) seismic, and in-situ load cases. Includes FY98 update to incorporate added data. TR47GBE
4 | Develop Ground Support Designs Present three ground support design options based on results of analysis and TR47FB3
(RP506715) criteria/constraints developed from findings from PA and PC studies.
5 | Preparation of Drawings Leve! 3 milestone for FY97: Drawings - Emplacement Drift Ground Support TR47FB3
(RP506720) (09/30/97)
6 | Update Ground Support Design Reevaluate FY97 work using latest information and results from PA and PC to TR47GBE
(RP47830) ' update emplacement drift ground control and select a reference option.
7 | Near Field Environment (RP510710) | Assess emplacement drift environment conditions under a range of thermal TR47FB2
conditions and ventilation scenarios.
8" | Near field environment PA study Work on cementitious materials is not an identified task but is being included inthe | TR543FB2
(Not identified) activity dealing with evaluation of near-field environmental models for VA.
Deliverables are (1) documentation of a workshop on near-field models (6/30/97)
and (2) documentation for near-field models for VA (4/2/98).
9@ | Development of mapping strategy Identify requirements, needed geologic parameters, level of confidence needed for TR15FB1
(SE05070S, SE050710) data, and predicted data distributions. Develop a mapping strategy and document
requirements for mapping.
10 | Select Candidate Materials for WP Identify candidate materials that are compatible with WP design, and are acceptable | TR22FB4
Support & Invert (WP220746) for WP support and emplacement drift invert design. (11/1/96 - 4/1/97)
Issue #4 Page 4




9.

Provide a rough schedule of when this issue will be resolved for VA:

------- FY97 FY98

No | POC (Name/Phone) Date
1 | R. Nolting/5-4450 10/01/96 - 09/30/97
01/02/98 - 03/31/98
2 | R. Nolting/5-4450 10/01/96 - 12/31/96
11/03/97 - 03/31/98
3 | R. Nolting/5-4450 10/14/96 - 04/10/97
12/01/97 - 07/31/98
4 R. Nolting/5-4450 10/14/96 - 04/01/97
5 R. Nolting/5-4450 02/03/97 - 09/30/97
6 | R. Nolting/5-4450 02/02/98 - 09/30/98
7 | R. Nolting/5-4450 10/01/96 - 07/31/97
8" | Sassani/5-4635 10/01/96 - 06/30/98
9@ | Memory/5-3938 03/00/97 - 07/00/97
10 | D. Stahl/5-4383 11/01/96 - 04/01/97

Issue #4
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10. Describe a process that will be used to measure performance towards closure:
Performance will be measured in accordance with the process documented in the VA Monitoring Plan.

11. Describe how status will be reported during the process of closing this issue:
Status will be reported in accordance with the process documented in the VA Monitoring Plan.
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NOTES:
1 Further explanation of Step 8 (Near-field environment PA study), Paragraph 8:

o A report will be issued by PA on 6/30/97 documenting the results of “near-field” model studies
that are being done as part of the Introduced Materials program at LLNL. Including in this report
will be an assessment of the long-term postclosure behavior of concrete and a determination of the
importance of certain concrete characteristics, such as pore solution pH, to the emplacement drift
environment.

« A statement of work is being submitted this month (3/97) outlining a 6-month testing program to
investigate certain key mechanisms in concrete that will determine the long-term pH of the drift
environment. Results of this testing will be available by the first quarter FY98.

e A report will be issued by PA on 4/2/98 to complete the documentation of the near-field model
studies at LLNL. Results of these and other tests will provide the basis for a final assessment of
concrete pH.

2 Further explanation of Step 9 (Development of mapping strategy), Paragraph 8:

e An initial consensus will be developed by the end of April FY97 on a geologic mapping strategy.
This strategy will provide a focus for continued assessment through the end of FY97.

«  Inearly FY98 discussions will be held with the NRC in order to fully understand the regulatory
requirements regarding geologic mapping before finalizing a strategy.
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DRAFT DISCLAIMER

This contractor document was prepared for the U.S. Department of Energy (DOE), but has not
undergone programmatic, policy, or publication review, and is provided for information only.
The document provides preliminary information that may change based on new information or
analysis, and is not intended for publication or wide distribution; it is a lower level contractor
document that may or may not directly contribute to a published DOE report. Although this
document has undergone technical reviews at the contractor organization, it has not undergone a
DOE policy review. Therefore, the views and opinions of authors expressed do not necessarily
state or reflect those of the DOE. However, in the interest of the rapid transfer of information,

we are providing this document for your information.
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CONTRACT #: DE-ACO01-91RW00134
LV.RD.RS.7/97.031

July 30, 1997

Dr. Stephan J. Brocoum

Assistant Manager for Licensing

Yucca Mountain Site Characterization Office, M\S 523
U.S. Department of Energy

P.O. Box 30307

Las Vegas, NV 89036-0507

Attention: Technical Publications Management
Dear Dr. Brocoum:

Subject: Transmittal of Deliverable “Subsurface Development Design”
Deliverable RP120M3, WBS 1.2.4.7

Enclosed with this letter are 15 engineering drawings submitted to satisty the
acceptance criteria for the deliverable RP120M3, duc to YMSCO on July 31,
1997. The drawings listed below, were developed, reviewed, and approved by the
M&O with appropriate participation by YMSCO personnel. These drawings
were produced under Summary Account TR47FBS “Subsurface Development
Design.”

1. Repository Siting Volume - Plan
BCAO000000-01717-2700-81022 Rev 00

2. Repository Siting Volume - Cross Sections
BCA000000-01717-2700-81023 Rev 00

3. Subsurface Repository VA Design Layout Plan
BCAA00000-01717-2700-81024 Rev 00

4. Usable Emplacement Arca for 70,000 MTU Plan
BCAAQ00000-01717-2700-81025 Rev 00

5. Available Emplacement Expansion Arcas w/Geology Lower Block Plan
BCAAQ00000-01717-2700-81026 Rev 00

6. Available Emplacement Expansion Areas w/Geology Upper Block Plan
BCAA00000-01717-2700-81027 Rev 00

TRW inc.
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7. Drainage Patterns VA Design Layout Plan
BCAA00000-01717-2700-81028 Rev 00

8. Typical Ramps and Mains Const/Develop Modes Sections
BCAA00000-01717-2700-81029 Rev 00

9. Typical Ramps and Mains Emplacement Mode Sections
BCAA00000-01717-2700-81030 Rev 00

10. Emplacement/Development Shafts and Access Drifts Plans, Elevs, Section
BCAA00000-01717-2700-81031 Rev 00

11. Operational Alcoves and Support Facilities Plans, Flevations, Sects
BCAA00000-01717-2700-81032 Rev 00

12 7.62 m TBM Assembly and Disassembly Chambers Plans, Sections
BCAA00000-01717-2700-81033 Rev 00

13. Performance Confirmation Facilities for VA Design Plan, Section
BCAA00000-01717-2700-81034 Rev 00

14. Typical Emplacement Drift and Ventilation Raise Sections, Elevations
BCAA00000-01717-2700-81035 Rev 00

15. Emplacement Drift Turnouts Plans, Sections
BCAA00000-01717-2700-81036 Rev 00

Six design analyses were also prepared as a part of this workscope. These
analyses provided the primary input for the drawings listed above. The analyses
are:

1 Determination of Available Volume for Repository Siting
BCA000000-01717-0200-00007 Rev 00

2. Repository Thermal T.oading Management Analysis
B00000000-01717-0200-00135 Rev 00

3. Subsurface Repository Slopes
BCAA00000-01717-0200-00007 Rev 00

4. Repository Subsurface Layout Configuration Analysis
BCA000000-01717-0200-00008 Rev 00

5. Subsurface Construction and Development Schedule Analysis
BC A000000-01717-0200-00013 Rev 00

6. Subsurface Construction and Development Analysis
BCA000000-01717-0200-00014 Rev 00

Members of your staff were involved in appropriate reviews of all drawings and
analyses listed above as required in the Deliverable Acceptance Criteria.
Controlled or Information copies of these documents are available through the
Document Control Center. Informal “Information Only” copies may also be
obtained by contacting the personnel listed below.
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If you or your staff have any questions regarding these deliverables please contact
Dr. Kalyan K. Bhattacharyya, Repository Design Manager, at 295-4414.

Sincerely,

yorres

Richard D. Snell, Manager
Engineering and Integration Operations
Management & Operating Contractor

Enclosures:

1. YAR for Deliverable RP120M3
2. Participant Planning Sheet For Deliverable RP120M3
3. Subsurface Development Design (15 Drawings)

cc w/o enclos:

W.E. Barnes, DOEN\YMSCO, Las Vegas, NV
H.A. Benton, M&O, Las Vegas, NV

V.A. Dulock, M&O, Las Vegas, NV

L..D. Foust, M&O, Las Vegas, NV

J.T. Gardiner, DOE\YMSCO, Las Vegas, NV
J.A. Gonzales, DOE\YMSCO, Las Vegas, NV
P.G. Harrington, DOE/YMSCO, Las Vegas, NV
B.D. Rhoads, M&O, Las Vegas, NV

J.T. Sullivan, DOEYYMSCO,v Las Vegas, NV
B.J. Verna, DOE\YMSCO, Las Vegas, NV

R.C. Wagner, M&O, Las Vegas

S L. Klapproth, M&O, Las Vegs. NV

K_K. Bhattacharyya, M&O, Las Vegas, NV /,% .
D.G. McKenzie, M&O, Las Vegas, NV

R.S. Saunders, M&O, Las Vegas, NV

A.M. Segrest, M&O, Las Vegas, NV

L.J. Evans, M&O, Las Vegas, NV

P.D. McComb, M&O, Las Vegas, NV



