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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) a total 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.  

2.4 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 VA ISSUES 

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 
leading 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 J) 
"* 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.
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M&O M&O Keeper Appen
Title Description Controller I I 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 
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.

12 03/14/97



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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al

Viability Assessment Design Concerns

Concern Title
C-1 Waste package emplacement concept for thermal management (point load vs line load) 

Subsurface ventilation concept, feasibility & operation (continuous emplacement drift, preclosure ventilation vs during emplacement only) 
C-2 (concepts for dust control); Includes subsurface ventilation redundancy'.

Waste package materials
C-4 Waste stream characteristics and throughput requirements from receipt to emplacement

Lag storage capacity requirements and concept
Undated 0-list

C-7 ]Closure & decommissioning concepts for equipment, facilities & operations procedures
Remote welding and NDE of loaded disposal containers

C-9 !Determine the appropriate and necessary levels of geologic fault characterization

E&I Org. of Primary 
Responsibility
MGDS PE

Repository Desian
- -. -

Waste Package Development
Systems Engineering
Systems Engineering
Systems Engineerina
Repository Design

Repository Design
Repository Design

C-10 Identify constraints (standards) from EPA & NRC on waste package loading relative to normal and off-normal operations Repository Design 
C-11 List of prohibited and limited use materials Systems Engineering 
C-12 Waste package fabrication method Waste Package Development 
C-13 LA strategy for DOE SNF 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

SNF burnup measurement requirements and concepts
Surface facilities requirements and concepts
Restricted area requirements and concepts
Seismic design requirements

C-20 Subsurface fault standoff requirements
OSHA and MSHA code compliance requirements

C-22 Design basis rock fall characteristics - Post Closure 
C-23 Waste package containment requirements

Near field environment desian basis
Nevada transportation routes and modes
Off site utility requirements and concepts

C-27 JSubsurface drainage requirements and concepts 
C-28 Number of HLW glass canisters per disposal container

Waste i-'acKage uevelopment
Repository Design
Systems Engineering
Repository Design
Repository Design
Systems Engineering
Repository Design
Waste Package Development
Repository Design
System Enqlneering
Repository Desion
Repository Desian

________________________ I-... - - -. -

1Design development of engineered features that demonstrate llcensability of unprecedented systems, structures, components or activities 
C-29 (SSCA)

Design development of engineered features that while using existing technology are unique to the MGDS operations and have little or no 
design orecedence
Design development of engineered features that have significant Impact on cost and schedule estimates for MGDS construction, operation, 

C-31 and closure

Waste Packaoe Development

MGDS Development

MGDS Development

MGDS Development

z 
E 

0

C-3

C-5 
C-6

C-8

C-16
C-17
C-18
C-i9

C-21

C-24
C-25
C-26

C-30

U ated 0-list

Repository Design

Waste PackageDevelopment



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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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.  

"* 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 a regular 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 will 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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Viability Assessment Design Issues

VA Issue 
POC - DOE

VA Issue 
POC - M&O

1 Thermal loading range (high, medium, low) (reference values) Harrington Blink 
2 EBS performance enhancements (backfill, drip shields, etc.) Haught Balady 

Criticality control: NRC strategy (probabilistic vs. deterministic) and concepts (filler, control rods, partially filled WP, use Russell Benton 
3 of DU) (assuming bum up credit) 
4 Emplacement drift ground support concept (steel vs cast In place concrete vs precast concrete) Gonzalez Nolting 
5 Performance Confirmation concept (monitoring system, sampling approach, sampling rate, etc.) Boyle Memory 
6 Retrievability concept (instant & continuous vs develop when required) Harrlngton Saunders 
7 Confirmation of high volume and long period waste handling capability and DBE consequences (dry vs pool) Vema Meyers 
8 Disposal of site generated waste (on site vs off site) Vema Memory 
9 Strategy for mappIng repository subsurface Boyle Memory

Post closure performance standards
Viability of underground, remote control concepts

____________ t -� - I -�

Repository seals requIrements and concepts

0 z

Issue Title

10
11
12 Bumup credit limits (none vs principal Isotopes)

Van Lulk
Harrington

Kalla

Russell
McAffee

P. Hastings
13 HardrKiton Memorv



Attachment 1 - Resolution Plan Form and Instructions
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Key VA Issue 
Resolution Plan

1. Issue Title: Date: Rev. #

2. Issue Description:

3.  

4.

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

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.

(Continued on next page)

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



8. uescribe the steps in a process that the project will use to brin9 ý,Iosure on this issue 

No.1 Title Description Summary Account #1 
1 Assign Tasks 

2 Gather Data 

3 Document Resolution 

4 Report Conclusions 

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

I - ---- FY97 ...... . .... I FY98 

N.POC (Name/Phone) I______ Dat 1 I JIFMA I JI SONDJIFIMIAMJJAS 

1 John/x55555 10/1/96 X 

2 Joe/x66666 11/12/96 - 4/30/98 X -.-.--------------------------- X 

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 RI: M&O RI: 

DOE Manager: M&O Manager: 

File: varespln.wpd 2 December 16, 1996



Key VA Issue 
Resolution Plan 

Continuation Page for Paragraphs 4 through 7 

Continuation for Paragraph Number :



Key VA issue 
Resolution Plan 

Continuation Page for Paragraph 8

December 16, 1996

No. Title Description Summary Account 
#

-4 4* 1

-4 4' 1

-t l* I

-I I

File: varespln.wpd 4



Key VA Issue 
Resolution Plan 

Continuation Page for Paragraph 9

_________________________________ _________________________ I-------------- FY97-----------------1-----------FY98
T I 11 T I 1 1 1 1 1 Si0 V�iDI .i i 

No. J POC (NamelPhone) Date �OjN Diii FjM AjM j J j j __ _ JTFTM III J'AS 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



Key VA Issue 

Resolution Plan 

Guidance

Taken from list of Key VA Issues.

Date the form was completed sans the coordination signatures.

1 st version submitted for coordination signature is Rev. # 00.  
After all coordination signatures on Rev. # 00, the I st modified version submitted for coordination signatures is Rev. # 
01. Etc. for other modified versions.

Issue Description: 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 5: 

Paragraph 6: 

Paragraph 7: 

Paragraph 8: 

Paragraph 9:

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 fonn. 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.

File: varespln.wpd

Issue Title:

Date:

Rev. #:

fA

6 December 16, 1996
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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. Complete Paragraphs I through 7.  

2. 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.  

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

4. 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.  

5. 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.  

6. 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-editorial, technical changes are 
required, repeat steps 4 and 5 before obtaining the DOE Manager's signature.  

7. 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



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.
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Key VA Issue 
Resolution Plan 

I Issue #1: Thermal Management March 10, 1997 Rev. #01 

2. Assigned to: M&O Responsible Individual: Jim Blink Phone: 5-4371 
DOE Contact: Paul Harrington Phone: 5-5415 

M aag&O Responsible Individual 

3. Issue Desc :tion: 
Determine thermal management techniques that will be used forVA 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.  

4. 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 I



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.
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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 Sununary Account # 

I Line Load Evaluation Phase 1: Follow up to 96 Thermal Loading Study; reconcile three analysts' TR I I FB2 
results; plan VA activity in area. (2/18 - 5/19/97) 
Phase 2: Use temperature & humidity histories in WP degradation PA TR II FB2 
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 TRI I1FB2 
system performance (6/24 - 7/21/97) ( provide feedback to management).  
Phase 4: Compare point and line load from Engineering, SCC, and TSPA TRI IFB2 
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; TRi I FB2 
develop WP sequence operational rules (10/1 - 12/5/97).  
Phase 6: Add T/RH goals and WP sequence operational rules to CDA TR I I FB2, TR 122FB2 

(12/6/97 - 4/3/98).  

2 TSPA-VA VA scenario development TR54IFB I ; SL105AM3, 9/30/97; 
SLI05EI2, 1/28/98 

TSPA-VA (PISA Chapter 8), total system calculations TR54IFB3; SL230GM3, 1/30/98; 
SL230KM3, 6/12/98; SL230M3, 8/20/98 

Peer review, and process model improvement due to the review TR541FB8, TR57FB3, TR57GB3, 
TR57GB5, TR57GB6, TR57GB7, 
TR57GB8; SLSR500M, 6/20/97 

TSPA abstraction process. Four of the ten workshops have a strong link to 
thermal issues. They are: 

WP Degradation (workshop Jan 8-10, 1997) (also, expert elicitation) TR542FB2, TR57FB4; SL208DM, 2/24/97; 
SL5X4EIM, 6/30/97; SL20819, 1/30/98 
TR543FB3, TR543GB2, TR57FB2; 

Thermal Hydrology (workshop Jan 21-23, 1997) (also, expert elicitation) SLX09M, 3/18/97; SL5X4 ICM, 9/30/97; 
SLX09M3, 1/30/98; SLXIOM3, 4/14/99 
TR542FB 1, TR542FB3, TR542GB I, 

Waste Form Degradation/Mobilization (workshop Feb 19-21, 1997) TR57GBI; SL2 10DM, 5/15/97; SL204FX, 
(also, expert elicitation) 6/30/97; SL204S3, 12/19/97; SL210M3, 

2/27/98; SL206M3, 5/10/99 
TR543FB2, TR543GB I; SLX07MM, 

Near Field Environment (workshop Mar 5-7, 1997) 6/30/97; SLX07M3, 4/2/98, SLX08M3, 
7/19/99
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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 TR25 I FBE, TR25 I FA2 
Long term corrosion tests (large tanks with multiple samples) TR25 IFBG; WB 60116, 7/8/97; WP 60118, 

7/8/97 (don't know why 2A and 2B tanks 
have same date) 

Short term thermogravimetric apparatus tests TR251FB5 
Long tern relative humidity chamber corrosion tests TR25IFBH; WP61607, 1/13/97 
Crack growth tests TR25IFBC; WP60703A, 1/16/97 
MIC tests: 2 abiotic and 4 biotic MIC tests, CR: 3/31/97. TR25IFBI; WP26708, 1/16/97 
Screening electrochemical potential tests TR251FB4 
Long-term controlled electrochemical potential tests TR25 I FBA; WP26402, 2/10/97 
Short term electrochemical tests of galvanic corrosion TR25 ! FB7 
Long term galvanic corrosion tests TR251FBB; WP60801 A, 2/28/97 (7/30/97 

in 97AP); WP60121, 9/11/97 
Thermal stability (aging) measurements TR25 1 FBK 
Issue EMCR, Rev. 1. TR25 IFB9; WPOI5A3, 2/28/97 
Ceramic testing and modeling TR256FB I, TR256FB2; WP60315A, 

6/13/97 

4 Waste Isolation Analyses to determine importance of features and components to waste TR 15FB I, TR54IFA3; SE440M3, 3/31/97 
Requirements Study isolation. Includes resolution of locations of zeolites and performance (4/I in 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 TR I 5FB I; 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 TRI5FB I; SE460M3, 9/30/97 
design. WP size is a key factor in thermal performance. The current 
rationale is based on an MPC baseline.
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No. Title Description Summary Account # 

7 Waste Quantity, Mix, This study will add definition to expected waste streams and surface facility TRI5FB2; SE200M3, 3/31/97 
& Throughput Study requirements. Its results will be used to develop WP and SFA sequencing 

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.  

8 Retrievability Study Analyses to determine constraints placed on design by the regulatory TRI5FB3; SE502M3, 4/30/97 
retrievability design. This could influence thermal performance, depending 
on the constraints.  

9 MGDS CONOPS Develop CONOPS in support of VA. Document in PISA Chapter II. The TR 12FB3; TR142GB I, TRI2GB5; 
milestone is a review draft SE400BM3, 9/30/97 

10 Test & Evaluation Develop the Test and Evaluation Plan (T&EP) to support the VA to TR I3FB I; SE418M3, 9/30/97 
Plan integrate Project testing. Emphasis will be on developing test requirements; 

identifying test architecture; and allocating requirements to the identified 
tests.  

11 MGDS RD MGDS Requirements Document, Rev. 3; includes "in-situ environment TRI2FB2, TR54 IFA4, TRI2GB2; 
requirements" and "operational requirements" SE422M3, 3/3/97
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No. Title Description Summary Account # 

12 Subsurface EBS Subsurface design is key to thermal performance.  
Design The AML will be determined by evaluating (using ANSYS with initial water 

vaporization energy included) temperature at the surface, drift wall, and 
zeolite layer (170 m below the repository horizon). The zeolite temperature 
is thought to be controlling. Without backfill, the drift wall temperature is 
more controlling than the cladding temperature.  
Support requirements development TR42FA3 
Prepare VA and LA Design and Review plans TR42FA6; RP I20MG I, 12/31/96; 

RP I20MG2, 9/30/97 
Support system studies (activities 4-8, 10) TR42FB4 
SDD Development TR42FB5; RP120M3H, 9/30/97 
Evaluate NFE impacts on Subsurface Design TR47FB2 
Drift stability design TR47FB3; RPI20M3C, 9/30/97 
Subsurface layout TR47FB5; RP120M3, 7/31/97; 

RP 120M3A, 7/31/97; RP 120M3B, 9/30/97 
TR47FB6; RP502M3, 9/30/97 

Emplacement system design TR47FB7 
Radiological design TR47FB9; RP120M3D, 9/30/97 
Ventilation design TR47FBA; RP504M3, 8/29/97 
Retrieval design TR47FBl; RP120M3E, 3/31/97 
Backfill, invert, and WP support design TR47FBJ; RP120M3F, 4/1/97 
Performance Confirmation design 

13 Surface Design General arrangements and operating concept of the surface facilities. The TR46FB2, TR46FB5; RP243AMA, 
first deliverable is the establishment of the number of operating trains and 1/30/97; RP243AMB, 5/30/97; 
capacity of in-process staging areas for waste handling operations. The RP243AME, 9/30/97; RP243CM, 9/30/97 
second is waste handling and cask flow diagrams. The third are the general 
arrangements. Two other deliverables (not listed) concern HVAC and 
secondary waste. TR46FB3, RP242AM, 9/30/97 
Radiological safety design 

14 WP Design Develop waste stream scenarios to define the Design Basis WP. TR231FAI 
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 TR22FB5 
Evaluate DOE-Owned SNF impacts on WP design TR233FAI 
Analyze additional Engineered Barriers such as drip shields TR233FB5

Issue #1
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No. Title Description Summary Account # 

15 Site Characterization 3-D Mineralogy Model, including locations of zeolitic zones TR321 I I FBB 

Mineralogic & Hydrologic Characteristics of the PTn TR32112FB4 
Coupling Between Mineralogic & Hydro. Char. of the PTn TR32112FB5 
Thermal Properties of Repository Horizon samples TR3271 I FB I 
Percolation Flux at the Repository Horizon TR33124FB8 

Unsaturated Zone Synthesis & Modeling, incl UZ site flow model TR33129FBG; SP24BM3, 6/16/97 

Modeling the influence of heat on UZ Hydrologic Flow TR33129FBH 
3-D Integ Site Model Ver 2.0 TR395FA 1, TR395FB I; SP23BM3, 

2/28/97 

Mineral changes & formation of flow barriers in the Altered Zone TR3A IFB I, TR3A2FB2, TR3A2FB6 

Near-field geochemistry and hydrology TR3CIFBI, TR3C2FB2, TR3C2FB3, 
TR3C2FB4, TR3C2FB5, TR3C2FB6, 
TR3C2FB7, TR3C2FBC 

Near-field thermal-mechanical behavior TR3C3FB8 
Effects of introduced materials on the chemical composition of water TR3C5FBB 
contacting WPs & Waste 
Near Field and Altered Zone Report, Vol. i; and summary reports on models TR3C5FB54, TR3C5FB9, TR3C5FBA4; 

and processes SP300OM3, 8/19/97; SP3005M3, 8/29/97; 
SP310OM3, 11/17/97 

Large Block Test TR3E I FB I, TR3E I FB2, TR3EI FB3; 
SP9901 C3, 1/27/97; SP9903M3, 8/29/97 
TR3E2FB I, TR3E2FB2, TR3E2FB3, 

Single Heater Test TR3E2FB4; SP9200M3, 5/23/97; 
SP23RM3, 8/29/97 
TR3E2FB 13, TR3E2FB23, TR3E2FB33, 

Drift Scale Test 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:

No POC (Name/Phone) Date 

I 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 10/01/96 - 04/01/97 

5 Brent Thomson/5-4060 10/01/96 - 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 Mcmory/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 

II 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+

Issue #1
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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 

I 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 Individal 

3. Issue Description: 
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 # 

I Repository Performance Determine whether the reference case long-term repository performance TR54IFB3 
Assessment assessment shows sufficient performance margin without additional EBS barriers 

2 Infiltration rate determination Determine the net infiltration rate to be used for the TSPA - VA TR543FB2 

3 Backfill Thermohydrology Determine the thermohydrological benefits of backfill at fluxes higher than those TR47FB I 
examined in TSPA-1995 

4 Viability of Backfilling Establish the viability of backfilling emplacement drifts given the current TR255FB 1. TR255FB2 
emplacement drift envelope 

5 Material Interaction of Backfill Determine the long-range material interaction effects of backfill on waste TR255FB 1, TR255FB2 
packages 

6 EBS Enhancements Study Conduct a study that addresses the total system performance benefits of EBS TRI5GB4 
enhancements (backfill, chemically treated invert) at higher fluxes 

7 EBS Enhancements Decision Use the previous activity as part of the basis for deciding whether additional EBS milestone associated with 
performance barriers should be incorporated in the VA Design previous activity 

8 Incorporation of EBS Incorporate the recommended additional EBS enhancements, if any, into the VA TR47GBD, TR46FB5 
Enhancements Design 

9 'Regulatory Compliance Strategy Develop a regulatory compliance strategy for this issue as part of the overall TR524FB5, TR524GA5 
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 Issue to resolve any developing problems that may endanger resolution of this issue 

1I Waste Isolation System Study As part of this study, establish the feasibility of conditioning the emplacement TR15FBI 
drift invert with sedimentary apatite ore 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, TR233GB I 
I Design III
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9. Provide a rough schedule of when this issue will be resolved for VA:

-r 1�

No POC (Name/Phone) Date

----------------------- FY97 --------------------------- I ------------------------ FY98 --------------------------

0 INIDI IIF IMIJA IM IsJ1 IA 0 NIo IFYFIMIAIMIJIJIAIs
I R. Andrews/5-5549 10/01/96 - 01/30/98

2 M. Pendleton/5-5550 12/01/96-05/30/97 I I
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 

II 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

Issue #2
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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 

I Issue#3: Criticality Control February, 13, 1997 Rev. #01A 

2. Assigned to: M&O Responsible Individual: Hugh Benton Phone: 5-4389 
DOE Contact: Paige Russell Phone: 4-1315 

MVAanager4, - M&O kesponsible Individual 

3. Issue Description: 
Demonstrating to the satisfaction of the NRC that criticality will be controlled during pre- and 
postclosure over the time period of regulatory concern (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 
60.13 1(H) regulation does not recognize a probabilistic risk methodology.  

4. 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.  

5. 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.  

6. 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: 

I) 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: 

I) 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:

Issue #3

No. Title Description Sununary Account # 

I Meetings with NRC staff Technical exchanges and Appendix 7 meetings are being planned to discuss the TR233FB9 
issue 

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

3 Criticality Analyses Ongoing analytical work demonstrating the disposal criticality control work with TR233FB2, 
the analysis methodology TR233EB005, 

TR233FBE 

4 Topical Report Disposal Criticality Analysis Methodology Draft Topical Report TR233GBD 

5 Topical Report, SER Safety 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 II
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9. Provide a rough schedule of when this issue will be resolved for VA:

--------------------------------------------- ---------------------------- FY98-------------

No POC(Name/Phone) Date 0 N D IJ FMIAM IJIJ A S O NID J F M AjM JJ AS 

I Mike Scott/5-4885 11/01/96-10/01/98 

2 Hugh Benton/4-1891 
10/01/96- 09/04/9798 

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.  

H1. 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 

I Issue #4: Emplacement Drift Ground Support Concept April 21, 1997 Rev. # 02 

2. Assigned to: M&O Responsible Individual: Richard Nolting Phone: 5-4450 
DO on Jaime Gonzalez Phone: 5-5454 

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: 
"* 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, 1Oa.).  

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

No. Title Description Summary Account # 

I Develop Materials of Construction Determine design parameters and properties of selected materials (e.g., concrete and TR47FBI 
Database (RP500705, RP I 206M3, 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 Level 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(0 Near field environment PA study Work on cementitious materials is not an identified task but is being included in the 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).  

9Q) Development of mapping strategy Identify requirements, needed geologic parameters, level of confidence needed for TR15FBI 
(SE050705, 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):.
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9. Provide a rough schedule of when this issue will be resolved for VA:

----------------------------- FY7-----------F9 --------------- --------------------------------------------------- FY98 ---------------------

No POC (Namne/Phone) Date 0 N D J F M AM J J A S OIND J F M AM J J A S 

I 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(1) Sassani/5-4635 10/01/96 - 06/30/98 - - - - - - - - - - - - - -

9(2) Meinory/5-3938 03/00/97 - 07/00/97 

10 D. StahlIS-4383 11/01/96 -04/01/97
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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:

Further explanation of Step 8 (Near-field environment PA study), Paragraph 8: 

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.  

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: 

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.  

In early 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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Key VA Issue 
Resolution Plan 

I Issue #5: Performance Confirmation Concept November 6, 1996 Rev. #01 A 
(monitoring system, sampling approach, etc.) 

2. Assigned to: M&O Responsible Individual: Richard Memory Phone: 4-7247 
DOE Contact: William Boyle Phone: 4-5506 

M.- a-rinager,/ M-D Responsible divi'al 

3. Issue Description: 
Concepts and technology requirements driven by the need to conduct a performance confirmation 
program are not fully developed. The list of site and engineering parameters, together with related 
process models, which must be observed or monitored will evolve as our understanding of the natural 
and engineered barriers evolves. As this list evolves, so must the Performance Confirmation program.  
In addition, per 10 CFR 60 the performance confirmation program must begin during the site 
characterization period. An overall approach and plan for PC currently does not exist.  

4. Describe the current status and the significance of the issue: 
10 CFR 60 Subpart F mandates the requirement to conduct performance confirmation. The VA 
design and the LA design need to insure that performance confirmation is considered and included in 
the design. A Performance Confirmation Concepts Study Report was completed in FY96. This 
report recommended an initial set of design requirements and provided a draft Performance 
Conformation Plan. The Study also developed an initial set of concepts for use in the VA design as a 
point of departure. Specific requirements for the amount of sampling have not been developed. The 
types of parameters to be monitored and tested were identified in the study report. Performance 
Confirmation Follow-on work has been initiated to develop portions of a reference PC baseline, 
supplement and specify PC requirements on the amount of sampling necessary, and to develop the PC 
Plan. A PC Design activity has been initiated to develop a design (including the layout, alcoves and 
openings) that will address the initial set of design requirements. Remote equipment and 
development design may also be utilized. Interfaces: Resolution of this issue will require compiling 
input from the licensing, Performance Assessment, design groups, and scientific programs 
organizations.  

5. Indicate its importance and what effects it will have on a VA: 
Both the repository layout and surface facilities design and operational concepts can be impacted by 
the Performance Confirmation program requirements. Additionally, instrumentation development 
could be impacted by these requirements. This issue directly impacts VA in terms of the design 
presented for VA, the MGDS cost estimated for VA, and the license application plan for VA.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
As discussed above, the MGDS cost estimate and LA plan are directly influenced by resolution of the 
issue. Resolution of this issue will involve both technical and programmatic concerns. The 
programmatic concerns, e.g. what level of performance confirmation will the NRC require, will be 
addressed in the LA plan.
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7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
Conduct the performance confirmation follow-on work to develop PC requirements to a level of detail 
sufficient to develop concepts for conducting the PC program. Closure of this issue sufficient for VA 
will involve the development of a plan that provides enough detail to show that the objectives of the 
performance confirmation program can be met.  

Closure of this issue sufficient for VA will involve: 

(I) Development of a plan that provides enough detail to show that the objectives of the performance 
confirmation program can be met.  

(2) Initial identification of parameters important to performance confirmation 

(3) Update of important parameters based on updated performance assessment inputs 

(4) Identification of location and number of data sets, detailing the time duration of interest.  

(5) Initiation of Appendix 7 discussions with the NRC regarding performance confirmation
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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 # 

I Prepare Fleshed-out PC Plan A Fleshed-out draft PC Plan will be prepared based on the draft PC Plan TRI5FBI, 
(SE050720) contained in the FY96 PC Concepts Study Report and readily available TR24IFA2, TR25IFAI, 

information. The draft Plan is expected to have incomplete areas (TBDs). TR39BFAID, 
TR523FA 1, TR54IFA2 

2 M&O Review and Approval of The Draft PC Plan will be reviewed internal to the M&O prior to delivery to DOE TRI5FBI 
Draft PC Plan (SE050725) for their Review and Comment.  

3 Support DOE Review and DOE comments on the Draft PC Plan will be resolved and incorporated into a TR 15FB I, TR24 I FA2, 
Comment Resolution of Draft PC draft that meets with DOE concurrence. TR251FAI, 
Plan (SE050720) TR39BFA ID, 

TR523FA I, TR54 I FA2 

4 Develop Prioritized List of TBDs A list of TBDs will be developed and prioritized. Criteria used to prioritize the TRI5FBI, TR24 IFA2, 
To Be Resolved (SE050720) list should be documented. For each TBD in the list, should contain what is TR25IFAI, 

needed to resolve the TBD, when is needs to be resolved, and the rationale for TR39BFA ID, 
when it needs to be resolved. TR523FAI, TR54 IFA2 

5 Resolve Selected TBDs Based on the prioritized list of TBDs, the areas that are selected for resolution in TRI5FB I, TR24IFA2, 
(SE050720) FY97 will be planned, analyzed, resolved, and documented. TR25 I FAI, 

TR39BFA ID, 
TR523FA I, TR54IFA2 

6 Update the PC Plan with the Using the DOE concurrence draft of the PC Plan, those areas that have been TR 15FB I, TR24 I FA2, 
Resolved Sections (SE050720) resolved will be incorporated into the PC Plan. Those areas which are needed to TR251FAI, 

provide enough detail to show that the objectives of the performance confirmation TR39BFA ID, 
program can be met will be resolved. The list of TBDs will be updated, also. TR523FAI, TR54IFA2 

7 Review the PC Plan and Deliver PC A review of the updated PC Plan will be conducted prior to delivery of the PC TRI 5FB I 
Plan to DOE (SE050725) Plan to DOE.  

8 Review PC parameters based on PA Utilize PA model updates to review existing list of important parameters and 
updates update (refine) as necessary 

9 NRC exchange Initiate Appendix 7 discussions with the NRC regarding Performance 
Confirmation.
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9. Provide a rough schedule of when this issue will be resolved for VA:

-. - I-y

POC (Name/Phone) Date

I Brent Thomson/4-7708 12/13/97 - 02/21/97

Brent Thomson/4-7708 02/21/97 - 02/28/97

I -------------- FY97 ------------------- I---------------------- FY98---------------------

10 N ID IJ IF IM IA IM IJ J IA I S O0N D J F MIA IMI J IJ IAF221 FY9 I 111111111
II

3 Brent Thomson/4-7708 03/03/97 - 04/30/97 

4 Brent Thomson/4-7708 02/07/97 - 05/16/97

Brent Thomson/4-7708

Brent Thomson/4-7708

03/03/97 - 08/14/97

08/15/97 - 09/05/97
-4 4 9-t-t-4-1t-I-41--t

Brent Thomson/4-7708

Brent Thomson/4-7708

09/08/97 - 09/30/97

10/01/97 - 01/30/98
-4 4 141t1t1t1t

Brent Thomson/4-7708 02/01/98 - 02/28/98

S

- 1 I - - I -, - t -, -4-1-4- t -, - t -, 4

11t1414t9*14

111111111II II
IL

I'll''. jit--
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10. Describe a process that will be used to measure performance towards closure: 
Performance will be measured by tracking to the schedule identified in item #9 above. As each of the 
activities is completed, the issue will be progressing toward closure sufficient for VA.  

H1. Describe how status will be reported during the process of closing this issue: 
Status will be reported monthly and as each activity is scheduled for completion. A number of 
deliverable documents will be produced documenting the outcome of this issue resolution activity 
with one at the end of February 1997, one in mid May 1997, and one at the end of FY 97.
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Key VA Issue 
Resolution Plan 

I Issue #6: Retrievability Concept February 6, 1997 Rev. # OIA 

2. Assigned to: M&O Responsible Individual: Robert Saunders Phone: 5-4380 
DOE Contact: Paul Harrington Phone: 5-5415 

M&foanagetCJ M&O Responsible Individual 

3. Issue Description: 
" A retrievability strategy to meet the I0CFR60 requirements has not yet been developed. At heart 

of this issue are questions on how easy retrieval needs to be and how to incorporate a retrieval 
strategy into the repository design. Questions regarding the proof-of-principle aspects of 
retrievability must also be addressed.  

"* A retrieval strategy for recovery of resources has to be developed and incorporated into the design 

"* Credible off-normal scenarios for retrieval have not yet been developed.  

"* Retrieval equipment design, including associated remote systems, and concepts of operations have 
to be developed to meet normal and off-normal conditions.  

"* The emplacement drift environment of high heat and radiation, and the size and weight of 
emplaced waste package add to the complexity of the retrievability issue.  

"* The long retrievability period and associated complexities of providing access to the emplacement 
drifts are also part of this issue.  

4. Describe the current status and the significance of the issue: 
Current Status: Engineering studies to examine the retrievability period beyond the prescribed time 
of 50 years were performed during ACD. Conceptual designs for retrievability and operations were 
developed. The expected environment during retrieval period has also been examined. During the 
VA design, equipment concepts will be developed to meet the various off-normal scenarios postulated 
in the DBE study. The remote system control and communications systems for retrieval equipment 
are also being analyzed. The FY97 scope of work includes an engineering study to develop a 
retrieval strategy.  

A number of changes to the ACD repository layout make retrievability more credible. Included in 
these changes is a provision for retrieval from both ends of the emplacement drifts, and an enhanced 
ventilation system with a central exhaust air main. The change from the ACD rail car emplacement 
concept to gantry emplacement of the waste packages onto pedestals also enhances the retrievability.  

The retrievability issue is significant because it impacts wide areas of repository design including the 
subsurface layout, emplacement mode, emplacement and retrieval equipment, remote systems design, 
ground support systems, ventilation system, and surface facilities.
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5. Indicate its importance and what effects it will have on a VA: 
As indicated in section 4 above, the retrievability issue impacts virtually every aspect of subsurface 
design. The viability of retrieval has to be demonstrated by the completion of VA design, and will 
include a plan and strategy for retrieval, design of long term low maintenance ground support 
systems, and remote systems to operate retrieval equipment during normal and off-normal retrieval 
operations.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
The retrieval issue has no direct ties to the TSPA. The MGDS cost estimate will be greatly affected 
by the strategy and concept of the selected retrieval design. The retrieval issue is a "bin 3" product 
and as such must be substantially completed for LA. Therefore, LA planning will be affected by the 
extent of completion of this issue. If the LA strategy includes demonstrating a retrieval "proof-of
principle" concept, a larger impact on the LA planning may well occur.  

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
VA design during FY97 and FY98, will develop the strategy for retrieval, and retrieval equipment 
and remote handling systems. The VA design (currently in progress) revises the ACD layout 
configuration and waste emplacement method (now utilizing a gantry system in the emplacement drift 
rather than rail cars) and as a result better accommodates retrieval . Retrieval under normal 
conditions is essentially the reverse process of emplacement and will use the same equipment. VA 
design will also address retrieval under off-normal conditions, in such cases special recovery 
equipment may be required. Section 8 lists the tasks, including analyses and studies, that will be 
performed to develop a viable retrieval approach. The first task listed in Section 8, will be to 
document the assumptions for the retrieval baseline design in the CDA. The systems engineering 
study will describe the strategy for retrieval and analyses will provide a preliminary design of the 
waste package transportation system, the mechanism for loading and unloading waste packages, the 
emplacement gantry - also used for retrieval, and the subsurface layout and facilities design. Other 
analyses will address ventilation and retrieval scenarios.  

At VA we will have developed a preliminary design for retrieval of waste packages from the 
emplacement drift and their transportation and storage at surface. Subsequent design work will refine 
the retrieval strategy and approach, and add detail to the waste handling equipment and subsurface 
and surface layout and facilities design.
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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 # 

I Controlled Design Assumptions Document assumptions relating to retrievability in the CDA section that describes 
Document (CDA) the VA baselined design.  

2 Retrievability Strategy Report A Systems Engineering study to examine retrieval issues and develop a TRI5FB31 
(SE502705, SE5027 10) retrievability strategy with sufficient detail to support development of the License 

Application Plan. The study will provide input to the FY 97 repository retrieval 
design for Viability Assessment.  

3 Waste Package Transport and Develops system for transporting waste packages from surface to the subsurface TR47FB6 
Emplacement Equipment Analysis emplacement horizon and emplacing in the emplacement drifts. Normal retrieval 
(RP502700) is considered a reversal of the emplacement process.  

4 Repository Subsurface Layout Develop subsurface layout configuration for the emplacement drifts, access ramps TR47FB5 
Configuration Analysis (RP 120795) and mains, and ventilation openings. Layout development addresses 

constructability, waste package transportation and emplacement, and retrieval.  

5 Equipment for Waste Package Develop preliminary equipment description for recovery of waste package, waste TR47FBA 
Retrieval (RP504705) package transporter, and retrieval gantry involved in off-normal situations.  

6 Sub Surface HVAC Analysis Perform analysis that establishes normal ventilation conditions and system TR47FB9 
(RP122725) capacities as they apply to normal operations and retrieval processes.  

7 Airflow Control Analysis Determine the quantity and type of airflow control devices to be used under TR47FB9 
(RP122720) normal and retrieval conditions to allow for altered airflow scenarios.  

8 Near Field Design Analysis Develop a description of the near field conditions that could be expected during TR47FB2 
(RP510710) the retrieval process. This provides input for equipment evaluation and 

performance.  

9 DBE/Scenario Analysis Define the Design Basis Events and Scenarios that may impose special conditions TR47FBD 
(RP123762) on a retrieval process. Events may cause emergency or off-normal conditions 

under which retrieval must be performed 

10 Retrieval Scenario Analysis Develop the scenarios under which retrieval would be performed. This includes TR47GB9 
(RP47500) evaluation of package spacing, waste type, temporary redistribution of waste 

packages, and logistics of the retrieval process.
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W.

Issue #6

No. Title Description Summary Account # 

I I RH&C Description Document Prepare a description of the Remote Handling and Controls equipment that is TR47FB6 
(RP502740) envisioned for the emplacement equipment. These same controls will be utilized 

in the retrieval equipment, and will serve as input to the retrieval equipment 
design 

12 Retrieval Drawings and Develop drawings and outline specifications that depict and describe the TR47FBA 
Specifications (RP47504, equipment to be utilized under the expected retrieval conditions and scenarios. TR47GB9 
RP47506) These products are preliminary in nature, not to be used for procurement or 

fabrication, and will serve as input to detailed design for the following design 
phase.  

13 Refinement of Equipment Enhance the design of the major retrieval equipment items to address remote TR47GB9 
Description (RP47502) handling and control, and special handling scenarios developed under RP47500.
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9. Provide a rough schedule of when this issue will be resolved for VA:

POC (Name/Phone)

R. Saunders/5-4380

P. Gehner/4-7503

Date

10/01/97 - 01/31/98

11/08/96 - 01/10/97

3 F. Bierich/5-9686 10/01/96 - 07/14/97 

4 R. Saunders/4-1865 10/15/96 - 02/I 1/97 

5 F. Bierich/5-9686 10/01/96 - 06/13/97 

6 R. Saunders/4-1865 10/01/96 - 04/30/97

R. Saunders/4-1865 1I/01/96 - 02/28/97 1

8 R. Nolting/4-1833 J 10/01/96 - 07/31/97

D. McAffee/5-9656 05/01/97 -09/30/97 1 1 I 1 1 1 1
10 1 M. Haas/5-9631 10/01/96 - 09/30/97

F. Bierich/5-9686

F. Bierich/5-9686

----------------------- FY97 ---------------------------- I ---------------------- FY98 --------------------------

S O N ID IJI F M IA IM IJ J IAIS

V111 1 11 L- 1 1I11]
. . .-I- . . . . . . . . . ..4-I 4 -

-4-4-I-4-I-+-4-4-4-I-4-I-4-I-

10/01/97 -02/27/98 1 1 1 1 1 1 1 1 1 1 1 1
12/15/97 -09/30/98 1 1 1 1 1 1 1 1 1 I 1 1 I 1

13J1 F. Bierich/5-9686 112/01/97 - 05/29/98 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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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.  

1 i. 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 #6 Page 6



Key VA Issue 
Resolution Plan 

I Issue #7: Confirmation of High Volume and March 11, 1997 Rev. #01 A 
Long Period Waste Handling Capability and 
DBE Consequence (wet vs dry) 

2. Assigned to: M&O Responsible Individual: Steven Meyers Phone: 5-4392 
DOE Contact: Bernie Verna Phone: 4-1374 

M& antlanage6--`0 M&O Res onsib.ndivi-dual 

3. Issue Description: 
The repository will annually package about 11,000 commercial spent nuclear fuel assemblies into 
about 420 large disposal containers. Fuel handling operations at commercial reactors are conducted 
wet, using pools and readily accessible equipment. It is expected that for the repository the disposal 
containers will not be loaded in a pool because the presence of water negatively impacts the design of 
the waste packages. As a result, the waste handling operations are expected to be performed dry in 
remotely operated hot cells. The technical challenge is designing reliable systems to remotely handle 
large containers (e.g., 60 tons), and large numbers of spent fuel assemblies.  

4. Describe the current status and the significance of the issue: 
The ACD included dry handling systems to transfer spent fuel assemblies from shipping casks to 
disposal containers. In this design, 98% of the assemblies remained within MPCs. The VA design 
will be based on transferring 100% fuel as individual uncanistered assemblies. This will require 
significantly more transfer operations and higher secondary waste generation rates than in the ACD.  
Design analyses have not been prepared to establish the type of handling system (i.e., wet or dry) or 
number of operating lines/stations; demonstrate that the dry design will be reliable, available, and 
maintainable; or determine the quantity of low-level waste generated from equipment/cell 
decontamination operations.  

5. Indicate its importance and what effects it will have on a VA: 
Resolution of this issue could significantly impact the size, configuration and operations of the waste 
handling and secondary waste treatment facilities. VA effects are described in Paragraph 6.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
TSPA is not impacted by this issue. The MGDS cost estimate may be significantly impacted by this 
issue as the waste handling and secondary waste treatment facilities are cost drivers. LA planning is 
impacted because the schedule may need to accommodate a dry handling prototype program. This 
program would be executed during detail design and would be required to lower program risk. The 
key products required to resolve this issue are design analyses (see Paragraph 7) and drawings (flow, 
equipment and general arrangement).  

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
Design analyses will be performed in to establish a defendable basis for the waste handling and 
secondary waste treatment operations design. A key analysis in early FY97 will select the type of 
waste handling systems, establish the number operating lines, and size of the in-process staging areas.  
This analysis will be based on the Revision 4 of the CDA, which assumes: the repository must be 
capable of emplacing 70,000 MTHM of waste over 24 years starting in 2010, 100% of the
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commercial SNF will at times be received as uncanistered fuel or in canisters that are not suitable for 
disposal, at other times a significant portion of the commercial SNF may be received in disposable 
canisters, other wastes (will be received in disposable canisters. Other key assumptions used for this 
analysis include: waste will be received in approximately the same order it is emplaced, empty DPCs 
will be packaged and shipped off-site for disposal/recycle, and uniformity of waste shipments will be 
similar to what is found with commercial transportation networks. A waste mix and throughput study 
will be conducted in mid FY97 by systems to confirm or update the assumptions related to waste 
receipt form and schedule. The impact of this study on the waste handling facility design will be 
assessed and if necessary updated. Other key analyses will address failed equipment recovery 
strategies, waste handling systems design, space allocation, and secondary waste generation and 
treatment.  

This issue will be closed when general arrangements that describe the selected concept are issued.
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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 # 

I Finalize Waste Handling Concept Establish the basic concept for the waste handling operations including technology TR46FB2 
(RP2403A2) selections, the number of operating trains and capacity of in-process staging areas.  

Analysis deliverable is due January 30, 1997.  

2 Size Waste Handling Prepare flow diagrams, selected equipment drawings, preliminary equipment TR46FB2 
Equipment/Areas (RP2403A3) layout drawings, supporting design analyses, and design description for the waste 

handling systems. Flow diagram deliverable is due May 30, 1977.  

3 Size Waste Treatment Determine the quantity of secondary waste generated, and adjust/add features to TR46FB2 
Equipment/Areas (RP2403A5) minimize waste and the spread of contamination. Flow diagram deliverable with 

waste rates is due June 30, 1997.  

4 Develop Initial Integrated Facility Develop a preliminary general layout of the Waste Handling Building based on TR46FB2 
Layout (RP2403A6) the space requirements and design concept.  

5 Complete Throughput Study Confirm or update the Revision 4 of the CDAs related to waste receipt form and TR 15FB2 
(SE20OM3) schedule.  

6 Provide RAM Support to Provide Reliability, Availability, and Maintainability (RAM) data and review TRI8FAI 
SRA/Design (SE724700) input.  

7 Prepare Space Summaries and Update the general arrangements, to incorporate revised support area room sizes, TR45FB2 
General Arrangements (RP2403A9) structural member sizes, HVAC space requirement, and the results of a RAMI 

review. GA deliverable is due September 30, 1997.  

8 Complete Design Descriptions Prepare input to SDDs and a letter report that outlines the requirements for TR46FB2 
(RP2403AA) prototype testing.  

9 Prepare/Update Configuration Prepare additional analyses to resolve lower tier issues that are required for LA TR46GB3 
Analyses (RP7402AI) and will provide additional credibility for VA.  

10 Provide RAM Support to Provide additional RAMI data and review input. TRI8GAI 
SRA/Design (SE724A) I I
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9. Provide a rough schedule of when this issue will be resolved for VA:

POC (Name/Phone)

----------------------------------- FY97-----------------------

Date IJIDIJIFIMIA IMI J IFi

i Meyers/5-4392 10/12/96 - 01/30/97

Meyers/5-4392 I1/18-96 - 04/11/97 1
-4. I I

Meyers/5-4392 04/14/97 -06/13/97 1 1 1 1 1 1
-4 I I I I

Meyers/5-4392 06/16/97 -07/11/97 1 1 1 1 1 1 1 1
5 Lev/5-4029 10/01/96 - 04/I 1/97 

6 Robertson/4-761 1 10/01/96 - 09/30/97

Meyers/5-4392
-4 9

Meyers/5-4392

08/01/97 -09/30/97 1 1 1 1 1 1 1 1 1 1
04/14/97 - 09/30/97 1 1 1 1

----------------------------------------------- Y8-----------F9 ---------------

AISOINIDIJ IF M IA

9 Meyers/5-4392 10/01/97 - 03/31/98 

10 Robertson/4-7611 010/01/97 - 07/26/99

M IJ IJ IA IS

Issue #7

No

2

3

4

7

8

. . . . . . . . . .

!

V". I



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.  

I. 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 

I Issue #8: Disposal of Site Generated Waste November 6, 1996 Rev. #01A 

2. Assigned to: M&O Responsible Individual: Richard Memory Phone: 4-7247 
DOE Contact: Bernie Verna Phone: 4-1374 

M&rv ager.Z--) M0 Responsible ltdivialq 

3. Issue Description: 
This issue deals with the types and quantities of waste expected to be generated during construction 
and operation of the repository as well as with the disposal location (on-site vs. off-site) of this waste.  
A feasible plan for disposing of the site-generated waste should be in place by the time of the VA.  

4. Describe the current status and the significance of the issue: 
A draft of REV 03 of the Civilian Radioactive Waste Management System Requirements Document, 
paragraph 3.2.2 D states that "site generated hazardous, low-level radioactive and mixed waste shall 
be transported to government-approved off-set facilities for disposal." However, at this time, the off
site location for the site generated waste has not been identified. This issue requires identification of 
feasible off-site disposal locations for this waste or identification of feasible on-site disposal options.  
Depending on the quantity of waste generated this issue could have significant impacts on cost, 
schedule, and/or repository licensing strategy. The resolution of this issue will require working with 
the licensing, PA, and environmental, safety, and health organizations. The resolution of this issue 
will support both VA and LA.  

5. Indicate its importance and what effects it will have on a VA: 
This issue is directly related to the cost, license application plan, and design portions of the VA. This 
is a question that must have a clear plan for resolution by the VA in order to provide closure to this 
unanswered question.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
The amount of waste generated and the disposal location both have the potential to significantly 
impact the MGDS cost. Cost may be impacted by waste packaging requirements as well as disposal 
and/or transportation requirements. If the waste is disposed of on-site, then a new section of the LA 
plan may be required to address LLW disposal regulations.  

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
Identify the types and quantify the amounts of wastes that will potentially be generated at the 
repository for several different waste stream scenarios, identify options for disposal of site-generated 
waste for each of the scenarios, and evaluating these scenarios in terms of licensing requirements, 
costs, local government review requirements, schedule, etc. Criteria for resolution closure sufficient 
for VA will identify viable options for the disposal of the site-generated waste and produce a plan for 
implementation of those options. This will be completed by October 1997.
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8. Describe the 5teps in a process that the project will use to bring closure on this issue:

No. Title Description Summary Account # 

I Identify and quantify the types of Using the range of potential waste streams, including anticipated DPCs, identify Waste Gen Study 97 
wastes generated the types of wastes generated, the quantities and its sources.  

2 Identify the Options available for Determine where the waste may be disposed, i.e. on-site, at the NTS, another Waste Gen Study 
disposal DOE facility, or a commercial (non DOE) facility. Assess the likelihood of the 

I_ availability of the off-site disposal options.  

3 Identify the regulatory issues NRC regulates the disposal of LLW on-site per I OCFR60.135(d). DOE regulates Waste Gen Study 
associated with each waste type and the disposal LLW generated at DOE sites. The states are involved in the 
disposal option regulation of mixed and hazardous waste disposal. Document the roles and 

responsibilities of the potential regulators associated with each disposal option 

4 Assess Performance Assessment Given the potential interaction between the organics in the LLW, mixed, and Waste Gen Study 
impacts hazardous wastes and the additional sources of RNs or chemical pollutants 

determine the feasibility and complexity of developing reasonable assurance 
arguments for each of the disposal options.  

5 Consider Impacts on the Repository Determine the impacts, in terms of cost, schedule, and content, on the repository Waste Gen Study 
EIS EIS.  

6 Assess the costs of the disposal Determine costs to the repository and to society associated with each of the Waste Gen Study 
options disposal options.  

7 Develop a recommendation Utilize the information generated to recommend a viable approach for disposal of Waste Gen Study 
site generated wastes 

8 Develop a plan for implementation Develop a plan which demonstrate the feasibility of the option(s) recommended. Waste Gen Plan 98
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Key VA Issue 
Resolution Plan 

I Issue #9: Strategy for Mapping Repository Subsurface December 18, 1996 Rev. #01A 

2. Assigned to: M&O Responsible Individual: Richard Memory Phone: 4-7247 
DOE Contact: William Boyle Phone: 4-5506 

M/li an age• IIM 0 ResponsibleI di vid •a 

3. Issue Description: 
The extent of geologic mapping of emplacement drift wall surfaces required for performance 
confirmation activities or for other reasons could significantly impact the design and emplacement 
method of the emplacement drift ground support system. At this time the amount of drift wall 
mapping required to satisfy scientific needs, repository construction needs, and regulatory needs has 
not been determined.  

4. Describe the current status and the significance of the issue: 
The Performance Confirmation Concepts Study made recommendations for the type of parameters 
that need to be collected during emplacement drift construction and that must be acquired through 
subsurface geologic mapping. The study recommended a requirement that states "Any ground 
support system (i.e., shotcrete or concrete) that covers the emplacement drift rock wall surface shall 
not be installed until after any necessary rock mapping is complete." The amount of mapping that is 
necessary has yet to be specified. A currently favored method for providing ground support is with 
the use of a reinforced precast concrete lining. This lining is most economically emplaced 
immediately after the drift is excavated, allowing no time for geologically mapping the drift walls. If 
a large portion of the drift walls must be mapped then the advantages of this type of ground support 
system is reduced and the overall cost of the ground support system could be significantly increased.  
Interfaces: Resolution of the mapping issue will require interfacing with the scientific programs, 
licensing, and Performance Assessment organizations.  

5. Indicate its importance and what effects it will have on a VA: 
The amount of mapping that is necessary prior to emplacement of the ground support system could 
affect the ground control system selected, its cost, its installation, and overall effectiveness. This 
unresolved issue could have significant impact on the VA MGDS cost estimate and as well as on the 
VA LA plan.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
This issue ties directly to cost and LA planning, however, it is not expected to affect the post closure 
performance of the repository.
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7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
The strategy for achieving closure of this issue will be to identify the parameters and features that 
require observation through geologic mapping. In addition, the exact use to be made of this 
information will be identified in order to facilitate determination of the incremental value of mapping 
anywhere from a few drift walls, several drift walls, most of the drift walls, to all of the emplacement 
drift walls. Finally, a licensing analysis will be conducted in order to identify the anticipated 
regulatory based mapping requirements. The technical and programmatic requirements will then be 
considered in the development of a mapping implementation strategy. Closure of the issue deemed 
sufficient for VA will be the identification of the minimum amount of mapping required to support 
engineering, scientific, and licensing needs.
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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 Sununary Account # 

I Identify Data Needs To Be Identify those parameters or features which are needed that can be acquired TRISFB I, TR39BFAID, 
Acquired by Mapping (SE0507 10) through mapping. Requests for data needs from the following affected TR523FAI, TR541FA2 

organizations will be solicited: Repository Subsurface Design, Site Evaluation, 
Performance Assessment, and Regulatory and Licensing.  

2 Perform a Regulatory and Licensing An regulatory and licensing analysis will be performed and documented to TR523FAI 
Analysis to Develop Mapping establish a regulatory and licensing position on mapping requirements as input to a 
Design Inputs broader analysis considering design, site evaluations, and model verification and 

performance confirmation.  

3 Establish Current Level of Documentation will be identified or referenced which provide the existing TRI5FBI, TR39BFAID, 
Significance or Confidence in Data information on the parameters or features to be acquire by mapping. Summaries TR523FAI, TR54IFA2 
Needs (SE050705) this information on the parameters and features will be established. An 

assessment of the significance or level of confidence in the data will be developed.  

4 Identify Assumptions and/or Current assumptions or predicted distributions (e.g., expected values and TRI5FB I, TR39BFAID, 
Establish Expected Values for Data uncertainties) used in design, process modeling, or performance assessments TR523FA I, TR54 I FA2 
Needed (SE050705) related to the parameters and features will be documented.  

5 Establish Confidence Level Needed A level of confidence in the assumptions or predicted parameter distributions will TRI5FBI, TR39BFAID, 
for Data (SE050710) be established based on sensitivity of the parameters to design or performance. TR523FA I, TR54IFA2 

6 Develop Minimum Mapping Establish the minimum mapping requirements based on the current information, TRI5FBI 
Requirements (SE0507 10) assumptions, predictions, and confidence level needed. Consideration of the 

regulatory and licensing input will be assess to determine the driving 
requirements.  

7 Develop Mapping Strategy Develop a strategy for mapping to meet the minimum mapping requirements. TRI5FBI, TR39BFAID, 
(SE0507 10) TR47FB3, TR523FA I, 

TR541FA2 

8 Document Analysis (SE050710) Document the results. TR15FBI
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9. Provide a rough schedule of when this issue will be resolved for VA:

POC (Name/Phone) Date

I Brent Thomson/4-7708 03/01/97 - 03/14/97 

2 Ken Ashe/5-5563 03/01/97 - 03/14/97 

3 Brent Thomson/4-7708 03/07/97 - 03/31/97 

4 Brent Thomson/4-7708 03/15/97 - 04/07/97 

5 Brent Thomson/4-7708 03/15/97 - 04/07/97

Brent Thomson/4-7708 04/07/97 - 04/21197

-------------FY97 ----------------- -I

0 INIDIJ IFIMIAIMIJ

7 Brent Thomson/4-7708 04/07/97 - 04/21/97 

8 Brent Thomson/4-7708 04/15/97 - 04/30/97 H IT

-FY98 --------------------------

J IAISIOINIDI JIFIMIAIM J IJ AIS

- I I I I t T t 
- .1 I I I I I. 
- 1 1 1 4 4 1 1.....
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10. Describe a process that will be used to measure performance towards closure: 
Performance will be measured by tracking to the schedule identified in item #9 above. As each of the 
activities is completed the issue will be progressing toward closure sufficient for VA.  

11. Describe how status will be reported during the process of closing this issue: 
Status will be reported monthly and as each activity is scheduled for completion. The results of the 
analysis will be captured in a deliverable document will be produced documenting the outcome of this 
issue resolution activity at the end of FY97.
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Key VA Issue 
Resolution Plan 

I Issue #10: Post Closure Performance Standard April 21, 1997 Rev. #02 

2. Assigned to: M&O Responsible Individual: Hemi Kalia Phone: 5-4734 
DO on : Abe VanLuik Phone: 4-1424 

M&O Manager M&O Responsible Individual 

3. Issue Description: 
Final post closure standards are not available to the Yucca Mountain project. The VA design is 
based on interim DOE post closure guidance. The DOE guidance may or may not be consistent with 
the standards to be issued in the future by the EPA. Because of this the VA design and the TSPA are 
being developed at risk.  

4. Describe the current status and the significance of the issue: 
For the VA design, the Yucca Mountain Project (YMP) is using the Department of Energy (DOE) 
recommended interim guidance for the postclosure standards. No NRC approved guidelines are 
available to the DOE. The DOE guidance is a 10,000 year peak dose standard measured against a 
critical group living 20 to 30 km down gradient from the Yucca Mountain. The guidance also 
requires that the engineered measures that have the potential of significantly reducing the peak dose, 
and could be implemented at reasonable cost, be evaluated for possible inclusion in the reference 
design. Therefore, the VA design is required to carry options for some segments of the design. The 
VA design should interface with the Performance Assessment organizations, Regulatory and 
Licensing and Systems engineering.  

5. Indicate its importance and what effects it will have on a VA: 
Because of the lack of final post closure standards, the MGDS design, by necessity, will be based on 
the DOE Interim guidance. Furthermore the VA design will be required to carry alternate design 
options for segments of the design most vulnerable to the post closure standards. Any significant 
change in standards such as from dose to risk base or from 10,000 years to whenever peak occurs or 
change in location of the focus group from 20-30 km to 5 km such as at the WIPP site could have a 
significant impact on the VA design.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
The TSPA must evaluate the VA design and its performance consistent with the EPA issued post 
closure standards. However, since the formal published standards are not available, the TSPA will be 
based on the interim DOE guidance. Significant deviation from this guidance could result in major 
impact on the costs. It should have no impact on the LA design. It is assumed that the postclosure 
standards will have been published by the time the LA design is started.  

Depending on when the postclosure standards are published by the accepted by the EPA and adapted 
by the NRC and they differ from the DOE guidance the impact on the VA may or may not be 
significant. The overall VA schedule may or may not be impacted. It will depend on the published 
standards. The MGDS cost estimates will be at risk. The measures required to satisfy the standards 
may impact the construction schedule for the repository and the emplacement duration thus impacting 
the overall MGDS costs.
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The lack of standards may not impact the LA planning. It is expected that the standards will be 
published within FY 97. However, should the standard not be released before the LA design is 
initiated could have some impact on the LA planning.  

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
Strategy: (I) DOE will continue discussions with the EPA and the NRC to ascertain the most likely 
date for the release of the post closure standards. These discussions will include the DOE interim 
guidance that the Project is currently using to get some response as to the acceptability of these 
standards; (2) the VA design and the PA will be kept apprised of any further developments as the DOE 
interactions with the EPA and the NRC on the standards, especially if they appear to be substantially 
different from the interim DOE guidance; (3) the DOE will incorporate into the CDA, as additional 
consideration, risk base standards and 5 km down stream focused group requirement for the purposes of 
evaluating their impact on the VA design; (4) to mitigate the impact of any deviation from the DOE 
guidance, the VA the design will include alternate design concepts for most impacted segments of the 
design.  

Criteria for Closure. 1. Release of post closure standards by the EPA and acceptance of these standards 
by the NRC will close this issue. 2. In the interim include in the CDA as additional design requirements 
to consider risk based standard whenever peak occurs and focus group at 5 km down stream from the 
repository.
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8. Describe the steps in a process that the project will use to bring closure on this issue:

Issue # 10

No. Title Description Summary Account N 

I Regulatory Review and Consultation This issue is beyond the control of the Project. The postclosure standards have to be TR523FAI 
developed by the EPA and provided to the NRC for implementation. Consequently, TR523GAI 
specific tasks cannot be assigned for its completion. The Project Licensing and 
Regulatory team keep cognizant of what Regulatory bodies are doing. All that is 
necessary is to keep the design and the PA team apprised of any major deviations 
from the DOE guidance, to which the Project is working with. A systems study, 
"Waste Isolation Requirements Study" will be tracked to identify any potential 
requirements that may result from this study for the postclosure standards.  

2 Develop additional Requirements for Develop requirements to be added to the CDA to include risk base standards and TBD 
the CDA focus group located at 5 km.  

3 Update CDA to Include Additional Incorporate into the CDA information to include risk base standards and focus TRI 2FB2 
Requirements groups located at 5 km down stream from the repository. SE422705 

4 Waste Isolation Requirements Study This study will investigate how the performance should be allocated to various TRI 5FBI 
elements of the repository. Primary objective is to consider allocating the SE440M3 
performance that will enhance the post closure performance of the repository.  
Sensitivity analysis will be performed to thoroughly evaluate the performance of 
various repository elements and their impact on the post closure standards.
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9. Provide a rough schedule of when this issue will be resolved for VA:

----------------------- FY97 -------------------------- FY98 --------------------------

No POC (Name/Phone) Date SINIDI J IFIMIAIMI JI JIAISOINIDI J IF IMIAIMI J

I I Mike Lugo 10/01/96 - 09/30/97

2 H. N. Kalia 02/04/97 - 02/28/97

3 Sam Rindskopf 10/01/96 - 03/31/97 

4 Richard Memory 10/01/96 - 04/01/97

JI A IS

4-4-I-+-i-4-4-I-4-4-I-
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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 

I Issue #11: Viability of Underground Remote Control Concepts January 31, 1997 Rev. #01A 

2. Assigned to: M&O Responsible Individual: Douglas McAffee Phone: 
DOE Contact: Paul G. Harrington Phone: 5-9656 

M&• 
on4tl (dual 

3. Issue Description: 
At issue is the feasibility of application of remote control and remote handling technology to 
subsurface repository operations, including emplacement, performance confirmation, and retrieval, 
which are characterized by an environment of elevated temperatures, high radiation, confined 
operating areas, and limited access for maintenance/repair.  

4. Describe the current status and the significance of the issue: 
(1) The repository design concept relies on the successful implementation of remote systems for WP 
emplacement, performance confirmation monitoring and WP retrieval. Due to elevated temperatures 
and high radiation, emplacement drifts will be off-limits to humans and all activities inside these 
drifts will need to be by remotely controlled systems. (2) Preliminary studies, technology reviews, 
and design analyses have been performed. (3) Initial design strategies and design concepts are being 
developed and investigated. (4) Key remote system technologies, such as remote communications 
and mobile power sources are being evaluated. (5) Current evaluations are seeking to determine the 
viability of developing remote systems that can be used in 200 °C performance confirmation 
environments.  

5. Indicate its importance and what effects it will have on a VA: 
Reliance on remotely controlled and operated systems will be an important aspect of the repository 
concept of operations. Emplacement drifts will eventually constitute over 90% of the subsurface area 
and no human entry is planned in emplacement drifts while waste packages are present. Developing 
viable and defendable conceptual designs for remote operation within the emplacement drifts is 
critical during the VA. Repository viability will consider the viability of design concepts for 
emplacement, monitoring and response to off-normal events.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
(1) TSPA - remote systems will be required to gather data parameters used to confirm short and long 
term performance of the repository and engineered barriers. (2) MGDS Cost Estimates 
Development, fabrication, installation, testing and operation of robust and highly reliable remote 
systems for emplacement and performance confirmation activities will affect total costs by more than 
$250 M. (3) LA Planning - Due to the unique nature of the equipment, special consideration will 
likely be needed for approval of remote systems. Conceptual designs will need to adequately address 
issues such as: functionality, reliability, maintainability, survivability, and personnel safety.
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7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
The strategy to resolve this issue is to: (1) Narrow and document design concepts to a single VA 
concept. (2) Evaluate and develop CDA assumptions to be used for the VA. The assumptions will 
clearly define the VA design basis and any alternatives that must not be precluded. The CDA 
assumptions will be developed using available data and documented and TBV'd as necessary.  
(3) Obtain E&I Management approval of the assumptions. (4) Work the issues and update the 
documentation. (5) Maintain flexibility throughout the design process. (6) To enhance confidence in 
design concepts, design analyses will be completed that address viability of key remote control 
technologies in elevated thermal and radiation environments. (7) Remote system concepts will be 
evaluated for maintainability, reliability, and recovery from off-normal scenarios.  

Closure for VA will be demonstrated by an analytical basis for the remote control concepts chosen. A 
series of analysis will show feasibility of the concept by addressing the level of development and 
maturity of the technology for its intended application.
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8. Describe the steps in a process that the project will use to bring closure on this issue:

Issue #11 Page 3

No. Title Description Summary Account # 

I Develop Remote Monitoring Complete a review of available technology for PC environment. Establish the TR47FBJ 
Concepts for Performance basic design concept for remote monitoring and data acquisition. Provide general 
Confirmation RPI2OM3F equipment descriptions and performance characteristics. Analysis and drawings 

will be completed by April I, 1997 

2 Refine Remote Control Concepts Refine remote control and communication concepts for emplacement systems such TR47FB6 
for Emplacement Systems as the Emplacement Gantry, WP Transporter, and support equipment. Provide 
RP502M3 general equipment descriptions and performance characteristics. Analysis and 

drawings will be completed by Sept, 1997 

3 Develop Electrification Design Analyze and establish electrification technology for mobile-remote systems. TR47FB6 
Concepts of Subsurface Rail Analysis and drawings will be completed by April, 1997 
Vehicles RP502705 

4 Refine Remote Control Concepts Refine remote control concepts for normal and off-normal retrieval operations. TR47FBA 
for Waste Package Retrieval Analysis and drawings will be completed by Aug 29, 1997 
Equipment RP504M3 

5 Evaluations of Key Technologies Focused technology evaluations to resolve lower tier design issues that are TR47GBJ 
RPI70A required for LA will be started in FY'98. Initial test results will be available by 

March, 1998 and will provide additional credibility for VA design issues.  

6 Evaluate and Develop new CDA Evaluate alternative remote control concepts for Performance Confirmation and TBD 
Retrieval VA design basis. Develop and define new CDA.



U 

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

I---- FY97 ---------------------------.---------------------- FY98 ---------------

No POC (Name/Phone) Date 1OINIDIJ IFIMIAIMIJ IAISIO
I McAffee/5-4491 10/01/96 - 04/01/96 

2 McAffee/5-4491 10/01/96 - 09/30/97 

3 Fernandez/4310 10/01/96 - 06/31/97 

4 McAffee/5-4491 10/01/96 - 09/01/97

5 McAffee/5-4491
-I 4

6 McAffee/5-4491

NIDIJ IFIMIAIMII I AIS

10/01/97-03/01/98 1 1 1 1 1 I1

02/01/97 -04/30/97 I 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1
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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.  

Ii. 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 

I Issue #12: Bumup Credit December 14, 1996 Rev. #01A 

2. Assigned to: M&O Responsible Individual: Peter Hastings Phone: 4-1946 
DOE Contact: Paige Russell Phone: 4-1315 

M&V•anager 0•I&0 4RJt-nble Individual 

3. Issue Description: 
NRC has not approved methodologies for bumup credit (i.e., accounting for reduced reactivity of 
spent fuel as compared with fresh fuel). It is not clear that the OCRWM program has a consistent 
position on requesting consideration of burnup credit as part of a license application from NRC.  

4. Describe the current status and the significance of the issue: 
MGDS has developed the Disposal Criticality Analysis Technical Report (September 1996); 
OWAST has developed a similar report that describes a different methodology. Issue has potential to 
create competing licenses between OWAST (for storage and transportation) and MGDS.  

5. Indicate its importance and what effects it will have on a VA: 
Without an approved burnup credit methodology, waste packages may be limited to fewer assemblies, 
thereby requiring more packages and a larger emplacement area. In addition, different methodologies 
(i.e., between OWAST and MGDS) could result in confusion between licenses, or impacts to 
allowable reactivity margin on the "less conservative" of the two approaches (i.e., potential for less 
credit at MGDS for disposal). Potential impact on VA is primarily associated with cost of disposal.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
Issue is not closely associated with TSPA, except inasmuch as postclosure performance assumes a 
given reactivity inventory. MGDS cost estimate will be potentially impacted by number of required 
waste packages (via waste package utilization as a function of allowed burnup credit). LA planning is 
affected by interactions with NRC on technical exchanges, Topical Reports and SERs, and extent of 
agreement with methodology in advance of LA submittal.  

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
Outline schedules and links for (1) submittal, NRC review, and resolution of comments 
for the OWAST Topical Report on Actinide-Only (AO) bumup credit for storage and 
transportation, (2) preparation and submittal of follow-on OWAST Topical Report for 
Principal Isotope (PI) burnup credit, and (3) preparation of an MGDS Topical Report on 
PI burnup credit.  

Summarize key technical differences between OWAST and MGDS approaches, describe 
interface issues between methodologies, and propose approach for integration of methods 
(may range from combining methods in common approach for single NRC submittal to 
complete separation of approaches and addressing interface only between 
license/certification applications), including assessment of cost impact and licensing risk.
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The specific criteria for determining the sufficiency of the methodology for viability assessment is: 

I) 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:

Issue # 12

No. Title Description Sumnmary Account # 

I M&O/DOE concurrence Confirm extent of design and TSPA impact (i.e., concurrence with issue TR I I FA2 
resolution) and link with VA issue #3 (criticality control), and document potential 
impact on criticality control methods and VA-level design 

2 Evaluate commercial status Identify commercial analogs for burnup credit and status of utility efforts TR I I FA2 

3 Identify schedule links Identify and summarize related activities and links from FY97/98 schedule; TRI I FA2 
include identification of anticipated milestones associated with NRC review and 
comment 

4 Evaluate technical differences in Develop executive summary of technical differences between approaches; TRI IFA2 
approaches analytical interfaces or disconnects between methodologies; and impacts of use of 

one methodology versus another, including impacts to physical interfaces or 
regulatory risk (i.e., one regulator reviewing different methods for dealing with the 
same issue from the same licensee) 

5 Implementation Implement strategy as part of criticality control issue TR I I FA2, TR233FB9

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

---------- FY97 ------------------------------- FY98 ---------------

No POC(Name/Phone) Date O NIDJI F M A JMIJJ A JS ON IDIJ F MJAM J J AIS 

I Hastings/5-3961 12/05/96 - 12/20/96 1ii

2 Hastings/5-3961 01/06/97 - 01/31/97

3 Hastings/5-3961 04/01/97 - 04/04/97

Hastings/5-3961 04/01/97 - 05/16/97

i

Issue # 12
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5 Benton/4-1891 10/01/96 - 09/04/97 11111111111I I
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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.  

1H. 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 

I Issue #13: Repository Seals Requirements and Concepts February 3, 1997 Rev. #01A 

2. Assigned to: M&O Responsible Individual: Richard Memory Phone: 5-3938 
DOE Contact: Paul Harrington Phone: 4-5415 

M& MAO Responsible divid al 

3. Issue Description: 
Establish requirements for permanent sealing of boreholes, ramps, and shafts. The challenge of this is 
issue is to identify the proper requirements for the repository seals. The objective of sealing these 
openings is to prevent the creation of preferential pathways allowing significant amounts of surface or 
ground water from reaching emplaced waste, and to prevent significant amounts of gaseous 
radionuclides from escaping through these artificially created preferential pathways to the accessible 
environment. The seals need not provide any greater performance than would have been provided by 
the mountain had the boreholes, ramps, and shafts not been created.  

4. Describe the current status and the significance of the issue: 
Sealing of abandoned boreholes and shafts is required by state of Nevada laws. The federal 
regulations (10 CFR 60 with further guidance in NUREG-1373) requires that sealing be done so that 
the ability to isolate radioactive wastes will not be degraded. A significant amount of effort was done 
on this problem in the 1984 to 1991 time frame to evaluate the technical aspects of sealing and 
sealing material performance. The results of these studies indicate that available technology exists to 
seal boreholes and a variety of materials can be used. The sealing methodology and evaluation of 
performance will be an important issue in License Application and it needs to be incorporated into the 
designs. Interfaces: Resolution of this issue will require interfacing with the Performance Assessment 
and scientific programs organizations.  

5. Indicate its importance and what effects it will have on a VA: 
The VA design will need to incorporate a sealing plan as part of the overall design of the subsurface 
system and the license application plan. In order to develop this sealing plan requirements on which 
to base this design must be developed.  

6. Describe how the issue ties to the TSPA, MGDS cost estimate, and LA planning: 
The presence and type of seals must be considered in the TSPA work. The MGDS cost estimate will 
need this information since the costs will depend on whether or not a fairly costly sealing 
methodology is needed or whether much less costly methodologies would be adequate. In addition to 
the above, it will be necessary to define what set of testing is needed to support the sealing methods in 
LA and this will need to be incorporated in the LA planning.  

7. Describe the strategy and criteria for achieving a degree of closure sufficient for VA: 
A study is underway to evaluate the issues related to seals and to develop recommendations for 
sealing requirements. This study will first examine performance issues to determine what 
performance the seals must achieve. The latest site information will be used in this evaluation.  
Secondly the study will examine whether or not the sealing methodology recommended meets the 
expectations in the regulatory guidance. Seals should not need to be any more sophisticated than 
what is necessary to achieve the desired performance, including longevity. If the recommended
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methodology is not in keeping with the regulatory expectations then it may be necessary to conduct 
discussions with the NRC. Additionally, there will likely need to be some testing prior to LA and 
some testing during performance confirmation. Closure of this issue sufficient for VA will be the 
identification of what the seals need to do (considering technical and regulatory concerns) and 
recommendations produced in the study (completion April 30, 1997) for requirements as to what to 
seal, how to seal, and when to seal. Based on the requirements established, design will produce 
sealing designs which will be completed in February 1988 to support VA. Any testing 
recommendations to support LA will be incorporated in test plans.
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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 Sumnuary Account # 

I Identify sealing options Using previous studies and current information, the options for sealing boreholes, 97 Seals Study 
shafts, and ramps will be identified. SE506705 

2 Establish evaluation criteria The evaluation criteria that will be used to evaluate the various sealing options 97 Seals study 
will be established. SE506715 

3 Conduct performance analysis Performance assessments will be done to evaluate the need for seals and the 97 Seals Study 
performance that those seals must have. SLSE5061 

4 Evaluate sealing requirements Utilize the performance assessments and the criteria established to identify the 97 Seals Study 
options sealing performance that must be achieved. SE506720 

5 Develop recommendation for The study will develop a recommendation for requirements to seal the boreholes, 97 Seals Study 
sealing shafts, and ramps. SE506M3 

6 Establish requirements Establish requirements in the Controlled Design Assumptions Document. Requirements 
SE530800 

7 Produce VA sealing design Preliminary designs will be developed for VA for sealing the boreholes, shafts, Seals/decom-missioning 
and ramps which meet the criteria established. RP47954
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9. Provide a rough schedule of when this issue will be resolved for VA:

-I I

POC (Name/Phone) Date

I J. Fernandez 1 11/15/96-12/30/96 1

S. Saterlie 12/31/96-2/13/97

3 J. Fernandez 1 12/21/96-3/30/97 --

S. Saterlie

S. Saterlie

B. Thorn

2/14/96-4/30/97

4/l/97-5/30/97

6/1/97-9/30/97
-a41- - -

K. Bhattacharyya 10/1/97-2/27/98

-FY97 [------------------------- I FY98 --------------------------

AIM IJ IJ A SIOINIDIJ IF

1 t. . . . . . - 4 -. . . .
II
I I I

I1I11I1II1I1
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10. Describe a process that will be used to measure performance towards closure: 
Performance will be measured by tracking to the schedule identified in item #9 above. As each of 

the activities is completed the issue will be progressing toward closure sufficient for VA.  

i1. Describe how status will be reported during the process of closing this issue: 
Status will be reported monthly and as each activity is scheduled for completion. A deliverable 

document will be produced documenting the outcome of the system study in May 1997, the CDA will 
be updated in September 1997, and designs will be included in the VA design in 1998.

Issue # 13 Page 5



APPENDIX C

WASTE PACKAGE DEVELOPMENT AND MATERIALS PRODUCTS 

The data contained in this appendix reflects the status of the Yucca Mountain Site 
Characterization Project as of 12116/96. 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 PRODUCTS 

A list of products to be developed by the Waste Package Development and Materials Products 
organization is provided. The planning and summary account number, summary account number, 
work breakdown structure, and activity number are provided for each product. If the product is part 
of a deliverable, the deliverable number is provided. The product type and the estimated end date 
are also provided. If the product is directly related to any of the four VA components, that 
information is also provided.
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WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

VA COMPONENT 

A

U) 

w 0

Y _____________ .

P&3 S3UMMARY IACTIVITY IACTIV"T ACCOUNT ACCOUNT NUMBER END DATE PRODUCT TITTLE DELNERA3LJ PRODUCT 
NUMBER jTYPE

1.2.2.1 1TR21 FA5~ WP21702 2-Sep97 that the EBSSiP Phase I design work is I WP1704 It
1.2.2.2 TR22FAl WP22FAi 30-Sep97 Initial enginseenng file for Watste Package and EBS

Final engneerig fil for Waste Package and EBS

ocC

0CC

TR2,2FA5 WP22FA5 30-O0w-g7 L Heat Evaluatio Large Scale Thermal Analysis Anal X Enineering sketch~es for WP heat *Valuao larg l, x scale themal anialysia 

Design knshets for WP heat luatlon lig scale 10C x 

TR22F2 V10120724 31-Mar-97 doimepredtionofealfie aaM lr 

VP=0729 31-A"l7 Stiament ofdesignbhelulad*~ 10C x 

TR22PB3 VW220733 174Mar-97 Revised Y Off-Normal andAcci~detScanaicRepor Techi Doe X X 

WP220731 O114r-07 E-H OsffraquenjofMGDS DBEs Lir RWp X X 

WP=O735 01-Jul-97 'its1411tion of whidi IAs need DBE design wwaysk 1* Rep X 

WP220737 30-Sep-9 Definftionof WP DDE paramet evaluation Li' Repo X X 

TR22FB4 WP220758 01,-Ar97 Doamenwtation of man aterial nab ., i CC 
mutarials for EBSS 0 

WP220752 15-Aug47 EBSANP Materials Sellecti~on AnalylsJ WP220754 Anal X X x 

TR22FB5 WIP220764 29-Jul-96 "O f EDS~ wdd mm tn 0

TR2I WP220701 30"eW97

VWP2711 30-Sep97

4 * * *

1.2.2.3.3 1 TF=3F31 I WP~233703 113-DecI

WBS 1.2-2 WPO w. 2ug for PR #18

WBS 1.2.2 WPD writeups for PR 017

Covnanrts on m isue rasduagrevie~wsof PR #15

Comments on issus raiedl during reviews df PR #16

Parts List fo 21 PWR UCF Disposal Conawe

4. 4 4--4-4-4-

WP233735

lOC

IcC

Lit x

Parts LSis for 12 PWR UCF Disposail Contane WP233735 Utr 

Puts List for 44 BWR UCF Dispoea Conaner WP233735 10' jX

o:Wwpd1y7VARM'PRODFORM.W1(4 1/W0:4P e12/18M 02:34 PM pop
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WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

0 

2 

CL I 

51w

P&S ISUMMARY IACTiriTY IACTVVITYI 
ACCOUNT IACCOUNT INUMBER JEND DATEI

1.2.2.3.3 TR233FB3 IWP233703 
Cont'd iContd IContd

VVP233730 I 30-Jun-97

PRODUCT TITLE

[Parts List for 4 Peck 0111W xm wtw

Paits List for 5 Pea 0111W Disposal Conftaine

ELIVERABLAE PRODUCT 
SNUMBER ITYPE

W~P233735

IWP233735

L~t

L~t

x

x

WP3782,~-7ýk"frdowt WeOd nockup I0 x ~I

21 PWR UCF disposal containrw overal drawing Dwg x x x

21 PWR UCF dispoaaI ctow iouter bamerdrawing Dwg X X x 

21 PWR UCF disposal mtw~tae inne barrier dawing Owg x X x 

21 PW UCF disposal wftkwm internals drawin Dwq X X x 

12 PWR UCF disposa contwansr ov raidwing Dog x X x 

12 PWR UCF disposaI contmerw outer b~rie dmwing Dwg X X x 

12 PWR UCF dSpoemi Clntauleinfier baller di asi Dwg X x x 

12 PWRI UCF dispsal cowitains lfntm drngA Dwg X X x 

44 SWR UCF disposal contmuanr overaf drawing Dwg X X x 

44 SW UCF disposal cnaar. outer barrier drawing Dwg X X x 

44 WIR UCF disposal onwftne inne bwrre drawing Dwg x x x 

44 WR UCF disposal ontaie intenals drawing Dwg X x x 

4 Padc 011W disosal Cntaiw overall drawin Dwg X x x 

4 Pead 011W dieposal omnwen outer bei-Tm drawin Dwg X X X 

4 Peai 0141W disposal wnteana inne berme drawing Dwg x x X 

4 Peak 0141W disposal oiteine kibnminl drawin Dwg X X x 

5 Peck 0141W disposa wufine overal drawwu Dwg I X X 

5 Pead 041W disposal =ftaln outer barrie drawing Dwg X X x 

5 Pea 0141W diposal wftkin inner barrie drawin Dwg x X I-

o:*x"7Wg7RVK'PRODFORM.M(4 2189024PMpg21211 SM 02:34 PM page 2



WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

0 
z 

ot 
13 0 

IAI S. S.

P15 S3UMMARY ACTPVMIY ACTiVrlY 
ACCOUNT ACCOUNT INUMBER END DATE

1.2.2.3.3 
Cont'd

*
TR233FB3 IVVM3730I 

Cont'd IConrd I

PRODUCT TITLE

5 Pack DHLWdisposa contsiner internals drawing

PELVERWAPRODUCT NUMER TYE

Dwq x x x
TR233FB2 WP233745 26-Feb-97 idnilctioi1 of prior aflysconfiurations nedn Ut Rapt X X 

mkrefnmetupdama_ _ 

WP37806J l nternal WP Criticality 3rd Probabilistic Analyss Xna X 

WP33753 16-Sep.97 WPProbabilistic Criticaty Analysis WP233755 Anal x X 

WP233752 06-Jun-97 External Criticality 2nd Probab~listic Analyss Anal X X 

TR233F83 WP233758 31-Mer-97 Draf de 0 ~rs .qnetosoteo-ulolm" Wat 10IC X 

Ditdesign sections tot them waft pwkciragesports 10 

Daft design sections for the UCF watconlisnr SOO IOC X 

Final dwT sections fo toe non-fuel ow~rpposn wast WVP233758 30-Sep-07 cotie DOC X 

Fnldeepsig ectlos llot to UCF wm oantwr SOD IOC X 

Final design se-9u fot ihoestamepacaeft mip0Wf 1 x 

TR233FB5 WP233712 30-Sep.97 Stdcbw ofa ~i elbr rl mm~rttUt Rept X x 
W m rcrmaoelns 

WiP233714 30-Sep -97 Em asti6g sketch package fo additional barriers :33 x -j- x

TR233FB8 WP233702 28-Mar-97 AVSupport and Pie Static Anaysis x x

VVP 549port and Pier Seisan*Nlbaton Loadingv 

MP Support and Pier 21 PWVR Drop Onto Support I X 

Desig Input sMee fo WP support and pier desig 0Cc x 

ESS Teniperati Distributions Thermal Analysis Anal X x 

EBS Eaoplacamaent Scale Tharinal Update Analysis Anial X X 

DesignInput sheebtsot ES themal analyses nalyse ICC X 

Pvtnauy PWR Wna Package Thermal Analysis Anal x x

Anal x x

1211lO 02:34 PM pgo:WVpdVyQrA'OFtKPRODFORM.WK4 pop 3



WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

z 
0 
z 

0 

Q" . q

P&S SUMMARY ACTIVITY ACTIVITY 
ACCOUNT ACCOUNT NUMBER END DATE

1.2.2.3.3 
Contd

PROOUCT TITLE "DELNERABLE PRODUCT 
NUMBER TYPE

4 4 * *

TR233FB6 
Conrd

TR233FB7

WP233710

WP233A29

30-SOp-07

01-Jul-07

Engneenng aetcmes for WP support and peer design 
Ina"" IOC

-� 4

Engpneenng aketses for EBS Owra analyses

-onw PWR Wastle Pa&A Thenna Analsis.

Multiple wP Ernplacement Sale Thermal Anaysis

VP233A30 1 
3 0 -S 07 jUCF WP Static Loads. Thermal Eqaso Loa.d. and 

I I internal Pr-a•ure Analysi

IOc

Anal

Anal

Anal

X

x

X

X

X

x

X

x

I

X

UCF W aste Pack pe 2-m aet Dro p Ana ly s Anal X X 

WP9 nysi uAnal x x 

UCF WP Slap Down Relsd E t Anailpy Anal X x 

UCF WP 21 PAR Response lo Slap Down Analysis Anal X X 

Statmant of VV -maldud 1aIuses V M r Wlft Ltr Reoo X X 

UCF WP Bealtat y An*" Aral X X 

M riole ham Failure of Pressurzed Cornonad DOBE A x 
nyss X X 

WP Dsin Basis Fuel Analy Anal X X 

warnt Pedage Desin Bai Fuel Analyse Anal X X 

UCF WP C= Analysis Anal X X 

UCF WP PWR, BW and DHLW Souma Term Anay= Anal X X 

WP Radialy /S"Ve An*"m Anal x x 

Oesign riput sheft sor UCF WV sap down wealualons K)C X 

Design kP ptheft for pnwrya and secndary WP 10C x 

Design ipiX sneest fbr WP DBE stmtc st*lmons IOC X 

Design knpt shasta for UCF WP stic evalutions IOC X 

Design input shasta fo UCF VW drop evfuons K)C X

o:vpdWy97WOROKPRODFORM.AW4 12/18M9 02:34 PM PONe4



-.
PIS I SUMMARY ACTIMTY IACTWIiTY 

ACCOUNT IACCOUNT NUMBER JEND DATE PRODUCT TITLE
-. 6-I-b 6
1.2.2.3.3 TR233FB7 

Cont'd IConrd
wVP2334 

Cont'd
Design Input seet. for UCF WP neclaeu 
cop~onents evaluation

W233A3a ý ,,,,.7 lEnginerng sketche fom pnmary and secondry WP -we w"

DELUVERA5L" PRODUCT 
NUMBER ITYPE

10C

IOC

VA COMIPONENTr 

z 

0 

IL

x

x

Engfwieerg sketckme Por UCF WVP drop evaluAtona 1C X 

Enginerin "tcatme for UCF W~P fffma~lneous loc x 
=,ow.ne evaluations 

=niern slkete. for UCF WP slap down loc x 

Enginerin skettme for UCF WP stati evauatons IOC X

Eninewing sketches W DBE evelu~ft 10C x

TR233FBS WP233M' 1"S-DeW Lidt of ava~lble coMPlie codesa oo**d C X 

WP233786 12-Mar47 Conseuenc modelalgimme &codes Lkr Rap X X 

WP233?64 14-May-97 ae=M wmqw m de Lir Rap X X 

TMM9FB WP2233T4 04-Sep-97 Disposa Culemtilt Teclvila ep4ort. Rev. I WPIW3A Techt Doc X X X 

TR233FBC WP233790 19-Dec-96 w4 code. fo kjn n Lb Rap K X 

WP233792 101-Ma~y47 Pvoodbullaccrticalty methodology Lbr Rap x X

TR233FBE WVP233A02 23-Mar497 PRCRC Readvity Analymi Anal x x

FBWR CRC Isotopic Anayi~s Anal X K 

PlWR acopic Cwonafrbon Analysl Anal x x 

BWR CRC Rsedfty Analysi Anal X X 

SM IsotOic Concan~batio AnalysM Anal I K

PWR CRC Isopc Analysi Anal x x

VV 23-Mar48Aw7 Resail of bendimauk crtca vak*ion Tech Doc [xx 

__ knmwk Crb s An*" Ara
WP233A18 113-Dec-97 Sumnwy df SM CRC daba Tech Dcc x x

o:*nx"~y7WORKMPRODFORM.WK412196234Ppae
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WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

z 
0 
U 

1 5,0U 

4z~
"I.

P&S ISUMMARY ACTMVTY IACTIMTY 
ACCOUNT IACCOUNT NUMBER JEND DATE PRODUCT TITLE DELIVERABLEJ PRODUCT 

NUMBER ITYPE

12233 ITR.233FBE IWP233A18TcSo Ctd Contd ICond Summefy of PYIR CRC deftaTMDo 

1.2.2.3.4 TR234F81 WP234702 30-Sep-07 Cost estimates for disposae corawine 1OC Ix 
Cotestimates for pedsi "n supot lOC x 

Coat estimate for dosur weld equipmnent 1OC X 

TR234FB2 WP234708 IS-Dec-S Closur weld Technloi GL*deines Dwizrt TeCh Doc X 

TDP for closure weld TOO IOC X 

VWP24716 24 -Ma07 ldm w fmowp for HOE Issting Herdwar X 

WP234720 29Aug-07VY Closur Meihod Report WP234721 TeOh Doc x 

TPPbo WP Closur Mediods Report IOC X 

VVP234722 30-Dec-0 WW qudpmet enveMope 1C x 

VV2Z4?24 20-Sep-07Wb eqt~piwnt envelope pDelS 10C X 

TR234FB3 YW234727 13-Dec-06 TDP for HOE Technical Gu"idlnes Doamoiut IOC X 

NOE Technica Gukdelines Document Tech Doc X 

WP23-4734 1 5Sep-07 Pbfo WP NDE Melhods Report lOC X 

IN OE M egio d R ep o rt WVP 2 3 4 7 36 T ech D c C X x 

TR234FB4 WP234736 30-Sep-9 Paclwge of 5 kblctmon sketches DC X x 

VWP234740 20-Aug-7 F-b camon Report Ltr Rapt X x

1.2.2.4.1 ITR241FB2

TR24IF54

06A-Apr7 ýwl Forms Chere~efelbc Report Tech Doc x x

WVP35AOS 2M2420"1-97]CRR~v¶DrmltIDPehw tormeoae. [jDraft Rpe.J

WVP35AO7

VV06522

26-Feb407 Draft WFCR Rev I lo YMSCO for Review

1 5-NoV-US ýTGA Oxddlmbon Dafta o OxddWo Models

Draft Rpt x

x

o:*ipdW97WORK'IPRODFORM VWs4 1 W0:4P ae

VWP06523 1024c-"I JiIpout lo Models, GENISIS IX x____ I [i T
1211 SM 02:34 PM Pam



P&3S SUMMARY IACTIMTY IACTWIYTY ACCOUNT IACCOUNT NUMBER END DATE

WPM827 12-Jun-97 [TGA Oxidaio Tea Dafta to Oxidatio Mod

PRODUCT TMLE

1224~-1 !TR241-I F
C ond Wotd IVP08524 I02-Dec-N FGA~ Oxidatio Tea Data ID GENISIS

OEILWVERA PRODC 
NUMBER ITYPE

0CC

0CC

VA COMPONENT 

z 
S2 

* @W 
0U

x

WNPO525A]12-Doe.96 lOxidatlo Test WFCR Rev I Chaplte I0C jf XfI

TR241FS5 WP01153O1 15-Nov-N SF Din Flow~ Thni Datato Model IOC x 

WP085302 02-Dec-N6 SF D~uiesF Thru TeatDaftatoGENISIS IOC x 

WPOS5305 25-Jun-07 SF Dius Flow Thru Teat Data to Models IOC x 

WPM ~ 20-Dec-U6S F Dien Flow Thru Teat Chap lo, WFCR-RI 10C x 

TR241FBO WPOS6A 13-Jun-07 Spent Fuml ATM proanmerntepr t VWPO2 Lir Repor x 

TR241FB9 WP122401 12--Dec-96 FormlMode Chap toWFCR-Ri Ioc x 

WPI22403 25-Jum-97 epope Modele Rem5k lo PA 10C x 

TR241F3A V0122201 tI-Nov-N UmkadSF DripDNeAto I IeI IICC x 

WP122202 I3-Dec-96 Uneariturd SF Drip Tea Data to GENISI 10C x 

WP122205 25-Jun-97 Uneaurated SF Drip Teot Daba lo Moe.IOC x 

TR241FBB WPI22101 15-Nov-96 Dry Bati Oxidatio. Dbto SF Oxkdaio MIe I 1C x 

WP122102 16-Dec46 Dry Sati Oxidation Data to GENISIS IOC x 

WP122105 25-Jun-97 Dry Batih Oxidafton Daft lo Oxidation Mod 10C x 

TR241GB2 WVP110AOG 29-hil-N Provide WFCR Rev 2 Draft ID Peiorbmen. Asseasa. IOC x 

WPlI A07 22A-Sep46 WCR Rev 2 ID YMSCO for Review IOC x 

WPI 10A3 27-Oct- Form Char. Report Rev 2 1OC X

TR24IGB31 WP& 12-Dec97 JACvltyPtan TOMi. DOC. x

o:*4Wpd~97MARKPRCDFORjd.WI(4 21i60 PMae7

x

WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

VWP06WM 21-May-96 fSF C,14 Ralem Dab 10 GENISISIO 

WPO6574 31-Jul-SI SF C-14 Releas Teat Data ReportI*CR2 0x

12/1&W 02-34 PM pop 7



WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

z 
0 
0 

IL 

I5 0- 0

P&S ISUMMARY ACTIVITY ACTIVITYI ACCOUNIT IACCOUNTf NU&MBR IEN DATE

1 .2..4.1 
Cont'd

1.2.2.4.2

TR24 1GS4

PRODUCT TITLE

VWP0529 1294A-Ma60 ITGA OXidartmo Oils to Oxidatmo Models

DELIVERAILEý PRODUJCT 
NUMBER TYPE

10C
1 1 1

WPOS534 130-Jun- [TGA Oxidation Chapter to WFCR Rev 2 0CC x

TR24IGB5 VW06537 11.-Jun-N8 SF Dies Flow Thru Deft to Modeft 10C x 

WP085300 14-Jul-08 SF DtesFlow Thn.,ChaptertoVFfCR Rev 2 lOG x 

WPO85311 I11-Jun-N SF DinFlow Thau TogDaftatoModels lOG x 

TR241GBO WPOGS52 30Sep098 SF Harwsre Release Test Report Teoth Doe x 

TR241 GU WPOSSIG 3-Ju"-S @WReport to YMSCO VWPOSS 1* report x 

TR24IQU WP22400 31-Aug-08 ReP nse Model to PAL& WFCRt-Rev 2 11Cx 

TR241G05A WP12227 11-Jun4 Unsaurte SF Drip Deli to Models lOG x 

WPI2220 14k-Ju t-O TeOM Chapar toWFCR Rev 2 loG x 

WP122211 1¶4-O6ct-N ~ a SF Dr~ OW Deto toModeft IcC x 

TR241GlOB WP122107 11-Jun-08 Dry Bath Oaft lo Oxidtion Models IOC x 

WP122100 14-Jut-Na Dry Bat Oxidatin Chap to WFCR Rev? 2ICC x 

[EP 22111 30-Sep-OS my Bamh Data to Oxidation Models OX

TR241 GBC IWVV411800130-Jan-918ý Plan
- -p-p 4

TR242FBI IWVPO6ww 31-Jan-07 ~.~lyPlan

TOMt Dow

TOM~ Doc

x

x

TR242FB2 WP12=31 16-Nov-06 HLYV dp Data o Models 10C: x 

WPIM012 02-Dec-O Unsatratled HLWG Drip Teat Dels to GENISIS IOC x 

WP1227 12-Jun407 HLWG Drip Test DOaW b Model 1OG x 

TR242FB3 WP0115101 12-Dec4 WOM Olseolution Rafte MOde Chap t0 WVFCR-R1 IcC x 

WYPOSSIO3 13-Jun497 HYM Dissolution Rate Model Reaits lo PA ICC x

TR242GBI WOS2 30-Jun-08 IHLWVG Flow Thna Tes Chap to WVFCR Rev 2 x

o:Wpd~ty07WORKVtRODFORM.W1(4 1/8S 28 Mpg

x I

17JI OM 02:51 PM pop



WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

VA COMPONENT 

z 

0 
U 
I'6 
0

-Y _____________ _____________ Y
P15 SUMMARY IACTIVTY IACTIVITY 

ACCOUNT I ACCOUNT INUMBER END DATE

1.2.2.4.'2 ITR242GBI 
Cont'd Cont'd

PRODUCT TITLE

WP085825 I 29-Jan-99 IHIWG Flo Thvu Teat Data to Modelh

DELIVERA3LE PRODCT

1OC x

VV0530130-NOV-98!Date to Model __ _ C xii

VVP085831 29-0ec-98 IData to GENESIS 10C x

TR242GB2 WP122300 09-Ar-98 HIWO Drip Test Chapter to WFCR Rev 2 10iC l xi 
WPI231110,il-8 HWG~fpTD~f~o~dIf 1 1C 111-I-

TR242GB3

12-2.25.1 1 T251B1IVP2870

VWM~O 105 I29-Jun-98 IHWO Dmsolutaon Rete Model ResubtANFCR-R2

Vww'1OS 29-un-N6 H Dissolution Reat Model Reaulta to PA

16-Jan-97 SbmartofWiitatonof Atilofc 1.UkicM1Cfte

10C x

x
* 4. 4 - - P - 4 -

V"270 U11, nrt x

WP2709 131-lll-97 MIC Datb Input Update toPA I IC It x i
WP61 116-Jan-07 HIC DWA PAto PA x

TR251F94 VWP28M 2W9-Ag97 CO POt.M~uesawmeItUpdateDafta tPA, 1OC x 

WVP2639 1 5-Ja"7 Crt Pot. Memaurernents Data to PA(I) 10C x 

TR251F85 WP2OSOG 15-Jan-07 Iar17 inetAnal. Dabta PA 10C x 

WVP26506 30-Sep-07 Teoiynt cAnal Update to PA 10C x 

TR251 FB7 WYP20203 14Ja4"7 CrItIcal Potential Teat Data to PA 10C x 

WP26204 31-Jul-97 DIII Area Ratica Teat Update Data to PA IOC x 

TR251 FBO VWO153 28-Feb-0? Engknere Matert"aChiaracterizabon Report WYPOI 5A3 Tech Doc x 

WPi5AO5 15-an,-97 EMCR Rev 1 Draft to Perlormince. Aaaee. 10C x 

WPIIA1O 014AW-47 EMCR Rev. I Draft Rpt x 

TR251 FBA WP26402 10-Feb4 Stefwm~ 0 M, of 'Hm Wfoh! a mr, mP24602 Ur Repor x 

WVP26M0 30-Jun-97 Potenta Conol DaftaUpdabe o PA 1OC x 

WP26404 16-Jan-.97 POteta Control Data to PA 10C x

o:WrpdWr97WORKPRODFORM.WtC4 2l0.5PMpgB12/1&" 02'51 PM pop



WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

I I 

U00,

Cz~

P&S ISUMMARY] ACTIVTY IACTMTY 
ACCOUNT IACCOUNT IHUMBER JEND DATE

1.2.2.5.1 
Cont'd TR251 FBB

PROO4JCT Tm.!

WVPSO8I 1 11-Aug-97 IStartup 38 Tanks

VWP6060A I30-Jul-07 IStatemnent of Initiation of LT gavni corrosion Wrsing

DELIVERAULI PRODUCT 
NUMBER TYPE

VVP60601 Lt' Report

_____________ 4

WPGO8OIA Ltr Report

TR251FBC WP60703A 16-Jan4-7 LUtte Rep Initiation of Crack Growth RatsTestin WPOO703A LTR x 

WP607058 30-Jun-97 Dat bolPA IOC x 

TR251FBE WP60504 18-Jul-07 Crevice Corrouion Data to PA 10C x 

VYP60508 30-Sep-07 Pro*,i SCCMlE Model Info at EmCR.R2 mC x 

WVINO0M 30-Sep-07 SCEI~relfm. Galvc.r Corroeion. Model 0f ID PA wC x 

TR2IIPDOG WW01 31-MAr47 IatTanksI t SpecimenReeufbtI*PA ICC x 

WP601O7 30-May407 1lat Speckmme (I1st Tanks) Report bt EMCR-Rt2 60C X 

WPING1S 08-Jul-07 Startup 2A Tanks WmPsO1 LTR x 

W12601118 064-J9-7 S *2B Tw*s WP011S LTR x 

TR251IFBH VV61607 13-Jan-97 Initiation of Rei Humdilty Chamber Cworroo Tests WPOISO7 LTR x 

W96I613 30-ul-7 IatBatchReport toPA IOC x 

TR25IFBK WP26904 31-Jul4 Defta nput t PA 10C x 

TR25IG62 WP20AOI 3O-Oct-0O EMCR Rev 2 Prelkm Draft 10C x 

WP20A04 02-Dec-08 EMCR Rev 2 Draft at Pemlomwno. Asues. 10C x 

VW2005 931-Aug-8 Irips to EMCR-R2 ICC x 

TR251IG84 WVP26303 31-Jul-O -dW Pot. Meesurmertia Report. to EMCR-R2 10C x 

TR25IGS5 WP2651I 30-Sep-U & to EMCR Rev. 2 10C x 

TR25iGGO WVP25810 30-Sep-Ut Inut in EMCR-R2 2 IICC x E
TR251 G87 30-Sep-U0 lrPAu EMCR-R2

o:*4dWt7VVORK)PROOFORW.wK4 21062:1Ppe.0

x

x

WVP2Vm 0ef I- Moe Acivt *C jx~ T
x
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WBS 1.2.2 Waste Package Products (Rev 0, 12/18/96)

VA COMPONENT 

0 

0 0C 

U

mu b. 6

P&S I SUMMARY IACTIVITY I ACTIVITY 
ACCOUNT IACCOUNT INUMBER JEND DATE

1.2.2.5.1 
Cont'd

p Y

PRODUCT TITL.E

TR2S 1088 W4P25860 30-Sep-N4 R**ult toEMCR Rev 2

DEUVERABLI PRODUCT

* C

I0C

TR251GEBA WP6hOOO 31-Jul-N ElectrodwenIca Poteotial Report to EMCR-R2 IOC x 

TR251GBB WPSO810 05-Dec497 3rd TaiWIst Bath~ Report to EMCR-R2 IOC x 

TR251GBC WPO0707 31-Aug48 Self Loaded SCC Growil Report to EMCR-R.2 10C x 

TR251GBD WP26826 30-Sep-N8 Input to E)CR-R2 10C X 

YW25829 04-Dec-S7 Dafta to Pa rt. o@u Assesstrent 1C x 

WP2S83l XOW N PWMV kIput to Longer Term TetngV 10C x 

WP2mm3 1 X,-Sep-HA48 ow Input to Now Field ewkwmwwi 10C x

TR251GBE 

TR251GOG

VNPa053 I20-Jul-Na Piellindiny Crevioe Corrosion Update to EMCR-R2 0CC

WPSOIG 27-Jul-N8Peliiw Goalwrdc Corraeon kilo to EUCR-R2 10C x 

WPO5II 2-Jul-98 P Galvw*anIc Cormoelo ilo toPA 10C x 

WPOO524 30-Sep-N I M odelJ MIno EMCR-R2 ICC X 

WP60526 30-Sep-N8 IC1Model Infoto PA 10C x 

WVP60532 31-Auig-N Phmn SWtiity Model Upda~te to EMCR-R2 ICC x 

WP60534 31-Aug-N8 PhaseSWAbty Mode Update o PA ICC x 

WP60638 30-Sep-N8 Pfttn Corrosion MdlUpdate to EMCR-R3 ICC x 

WPO059 30-Sep-N PiftVn Corrvalo Model Update to PA 10C x 

WPG05643 31-Aug-N8 Oxidatiamrveneral Corrosio Update to EMCR-R2 IOC x 

WVP60644 31-Auog-N OiddatorevwenrslCooedonModlr Update to PA ICC x 

WPGOIOO 28-Sp4 let Tanks 2rd specirme Reeuts to PA KCC x 

WPO1 I11 30-km-N9 ArP~il eedbeck to NFE K)C X 

WPO0I13 02-e4)N2n Speorie (lest TWank) Report to EMCR-R2 ICC x

o:V~xAl7WORM'PROOFORM %M(4128960:1Ppge1

x

x

12/18M C2:61 PM p"s I
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P1.5 I SUMMARY IACTnMVIT ACTIVITY ACCOUNT ACCOUNT NUMBER END DATE PRODUCT TITLE DELIVERABLEf PRODUCT 
NUMBER ITYPE

00 

I 0U 

111
1.2.2.5.1 SIGBG Wpeo12o 2AW-98 Aos lcaliBoiogcal Sanplea tloNFE IOC x Conrd Corit'd 

WP601 30 22-Jul-06 1lat Batch (2nd Tanks) Report to EMCR-R2 10C x 

TR251GOH WPSI600 03-Aug-98 2nd Ba"i Report for EMCR-R2 IOC x 

TR251GBK WP26906 31-Aug-8 Inputl0oEMCR-R2 10C x 

VWP2900 31-Aug.08 Input Conditmons-Long Term Aging Tests IOC x 

TR251FBI YMOI004 31-Jul-97 Prelm. Basket MtrilPerforn~.no Model toPA & DebnIC x 

I 2.25.2 TR262FB2 VVP2120 15-Jan-07 STBestia Materials Test DO to PA 10C x 

WPT2721 31-Aul-7 ST base" Malteral Teoo Daeb Updf to PA 10C x 

TR252GIB1 WPOI003 31-Jul-U Input to EMCR-R2 boC x 

TR252G@2 VWP2TM 30-Sep-N0k to BACR-R2 boC x 

1 .2i.5.5 TR2%PBI WP01310W 30-Jun-07 WeInpul to PA 10C x 

TR255FO2 VA-208 20-Aug-07 Feedbuda to NeW-Field Emsww"onin 1C x 

VVP26815 20-Aug-07 Deate oPefformn. reAssesament 10C x 

TR255GBi WP80408 30-SAp-H nput bo EMCR-R2 boC x 

TR2M8G2 WP26807 30-Sp- Input to EMCR-R2 10C x 

WP26811I 31-Dec-97 Plannin Input to Longer Teom Teso"n IOC x 

1.2.2.5.6 TR256FBI WPO0413 30-Jun-7 DataInput b PA lOC x 

TR25OFB2 VWP603 30-un-07 In A.I Deepg ocC x 

VWM01A I1 3jun-07 CwtFeamibity~ack~ Tests & Evalualion VYPS031 SA Lk. Rpt. x 

TR256Ga¶ VP60417 M0Apr-U Inputs to PA, Design 10C x 

WP60X20 30-Sep-U8 Input to EMCR-R2 10C x 

TR256GB2 VO60320A 311-Jul-U0 Input to EMCR Rev 2 bOC x

o:~WpdWr07WORKPRODFORJJ.WK4 1ISU0:1P page 12
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APPENDIX D

REPOSITORY SURFACE AND SUBSURFACE PRODUCTS 

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 D. Stahl. For suggested changes to the contents, contact A. Segrest.

BOOOOOOOO-01717-4600-00070 REV 00 12/19/96



REPOSITORY SURFACE AND SUBSURFACE PRODUCTS

A list of products to be developed by the Repository Surface and Subsurface Products organization 
is provided. The planning and summary account number, summary account number, work 
breakdown structure, and activity number are provided for each product. If the product is part of a 

deliverable, the deliverable number is provided. The product type and the estimated end date are 

also provided. If the product is directly related to any of the four VA components, that information 
is also provided.

B0OOO00-0 1717-4600-00070 REV 00 12/19/96D- I



WBS 1.2.4 Repository Products (Rev 0, 12118/96)

P"8 I SUMMARY I ACXYMIY ACTIVITY ACCOUNT IACCOUNT INIlMUR END DATE

1.2.4.2

F-! U -

PRODUCT WITLE DEUVERADEI PRODUCT 
NUIERlil" TYPE

I I-p-I +
TR42FAS RP100702 31-Dec.96 IVA Deeignt A Review Plan RP120MGI Tech Doc

I OWNET

x x
4 4 L �

30-Sep-97 lDraft LA Dsesin & Rewiew Plan RP120MG2 Tech Doc

TR42FB3 RP2402DI 05-Noy*-97 Design Guide Pion Plan 

RP2402D32 29-ay-97 Source Terms Design Guide RP12OMBH Guides x 

RP2402D4 30-Sep97 Remote Operationts Design Guide RP120OMB Guides X 

TR42FS,4 RP2405BI 31 w-Mr97 Input to WAST, Quantity, MadThruput SE200A input x 

RP240Sa2 31-Ma-97 tp~* to Support RetleWml Srategy SES02 Input x 

RP240SB3 O7-Apr-97 Input lo Seals, Cloure. SESOS Input x 

RP240554 30-Sep497 Input to S&S Requkumernsif SE730 InPut x 

RP2405381 30-Sep-97 Iptto Vteae P*acg Skie. SE460 Input x 

RP240O86 30-Sep-97 Inpu to Waste Generated (Disp.),SE436 Input x 

RP240587 25-Jul-97 Input to Test & Evaluation Plan. SE 504 Input X 

RP24OS5a 30)-Sep-97 Input to Perform. Confirmation. SEOSOB input x

TR42F85 RP120700 15-JUI-97 IRadiaio Design Guide RP12OM3H DG x

x

RP120710j30-Sep-97 IDrtWI Design Guide RP12OM3H DG X 11 1
R101130-Sep-97 3round Conlrd SOD Tech Doc x

Ens soc Tech Doe X 

SS HVAC SOD TOOh Doc X 

WP Handilng SIDD Tech Doe X 

PC Monitorng SDD Tech Doe X 

Seal System SOD Tech Doc X 

SS Repo&"os Area SOD Tech Doc X

o:WrpxrV97'AORKPR0D124.VWi4 219O23PMag1

x
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WBS 1.2.4 Repository Products (Rev 0, 12/18/96)

Pa8 SUMMARY ACTVIY ACTVTY 
ACCOUNT ACCOUNT NUMBER END DATE

1.24.2 TR42FBS 
Contd Cored

1.2.4.6 1 TR46F92

PROOUCT TITLE OELIVERABLE PROOUCT 
NUMBER TYPE

- - 1 4
RP120715 

Conrd

RP2403A1 14-Jun-47

Subsurface Accesses SOD Tech Doc

space

3- 1uu

X

Retrieval System SOD Tech Doc X 

Beddi E •sI SOD Tech Doc X 

SS Ekltical Power Distribution SOD Teo Doc X 

SS File Suppression SOD Tech Doc X 

SS Raxlation Monwtorng SOD Tech Doc X

ExoravaorVMUCk HMan SOD

Space Alocaton Analysis Input

Tech DOC X

RP2403A2 29-Jan-97 System Conrfgu o AnMlysuModel RP243AMA Arel X 

RPI403A2 29-Jan-S7 Ousll'in of Vllnee Y&V X 

RP2403A3 30-May-97 W an inlg Overiew RP243AM Onwg X X 

Carrier Unloeding & Cask Preparatlon RP243AMS Dwg X x 

OPC Removal end Openig RP243AMB Dwg X X 

Spent Fuel Aasembly Handlfng RP243AMS Dwg x X 

SCanister Hendlig RP243AMS Dwg X X 

Una d Cask Prep & Carmer Loading RP243AMB Deg X X 

DC Woding and Transfer RP243AMS Dwg X X 

Equipment Drammn (4) X

RP2403A3 15-May-97 Hortoneligzer X

DPC Deldding System X 

Fuel Trans,' System X 

Fuel Steong Rack x

X

o:vpdVyO7VORKVPROD124.Wi4 12/11 OM 02:36 PM pqp 2



WBS 1.2.4 Repository Products (Rev 0, 12/18/96)

- p - - q - --

P&S I SUMARY IACTMITY I ACrIMIY 
ACCOUNT I ACCOUNT 1I UMIIER END OATE

TR.24t*B MVZ2403A3 
Confd ICcnd

PRODUCT TITLE

Spaew Mlocation Analyse Input

DELIWPIL

I 
I 
Ii�i
x

RP2403A3 30-a~y-B? Rewovey Opertions Anal X 

Fual Transter System Anal X 

DPC TansoW & Openin Anal x 

RP2403A4 30-a~y-97 Cask Handling Operabons RP243AMB Dwg X x 

Caak Dooontarnina~hn RP243AMS x x 

Pod Purximllabn RP243AMS Dug x 

Ciaak Cleanbv RP243AMS Dug X I

Spac Alocatian Analysis Input Anal x 

RP240WA 01-Jul-97 I~qukidLLW Praa@aabig(111Soaab) RP24&3AMC Dwg x x 

LJ*Wd and Said LLW Malarial Baslance RP243AMC Dug x x 

DPC Procmasin (2 shemst) RP243.AMC Dug x 

Solid LLW Proceujng (8 sheeo%) RtP243AMC Dug x - x 

Spaice AIloceluon Analsis Input Dwg x j Iý 

Saomnlary aWiet Generaton Analy"i Anal x 

LLW Treatmient Systems x 

DPC Dupoelton System Anal X

RP24O3A I 11-Jul-97 Functional Ralbonship Disgram Anal x

V*10 EL. 100.0 Drft GA& X 

WH4O EL. 116+0 Dwft GA& X 

WHMO EL. 130.+0 Dwlt GAa X 

INH0 EL. 143 + 0 DrRtGAs X

o:WpxIVyg7VWRKAPROD124.WK4 2l023PMpe3
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Contd
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PUS SUMMARY I ACTWIIY I ACTMITY ACCOUNT ACCOUNT INUMER END DATE

1.2.4. TR46 RP20I 
Conrd IConfd IContd

PRODUCT TTTLE

WHO EL. 160.+0

DELNERAIE PROCUCT -UW TYPE

I 
i06

x

WuHO EL. 100.+0 Orfi GAs X 

WHO EL. 15.+0 Difi GA& X 

WHO (2 aheaW) Dvtt GAS X 

WVTO Dyft GAa X 

V1O Orft GAS X 

WTO Dtft GAs X 

WHO Drft GAS X

WVTO DrftGAS x

RP2403A7 30-Sep497 WH A"a x 

wo Anal I 

WO(2 shaft) Dwg K 

VVo Dag K 

WHO(2 sheets) Dug x 

Wo Dug x

RP2403AS 30-Sep497 Campoeft Key *RP243AMD Deg x K

Canrier BayINVAC EquipmntM Roonm RP243AMD Dwg x x 

Piwry Confinmenvt Supply Air 'RP243AMD Dwg K K 

Secondary & Terbsrlr Cwft*nwme Supply Air 'RP24&AMO Deg K K 

Pnwmway Confinemnent Ames *RP243AMO Dug K K 

Secondary, & Tertafy Area (EL. 100.0) "RP243AUD Dug K x 

Secondary A Terleay Area (EL. 116*0) IRP243AMD Deg j XK

a Wrpd'Vy~rA`RK'PRO0124.VWA4116W0:6P
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- q - - p - p p

M ~ ~ ISCTMT Iml 
ACCOUNT I ACCOUNTT I NUTSETRY 1ENOC OATIE

1.2.4.6 
Cont'd

TR246FB2 
Confd

RP2403AS 
Cont'd

RP24OWA

PRODUCT TITLE DEUWRALE IPROCUC 
-UBE TYPE

I 
I 
Iii

AT-

4 4-4-4-4-4-
Seownday & Tertiary Ame (EL. 130.0) 'RP243AMD Dwg x x

Secondaa & Tarwary Ams (EL. 143+0) 'RP243AMO Dwg x x 

HVAC Equpment Roomn RP243AMD Dug x x 

Pvtmary Confmamntd Exhaust Air RP243AMtO Dug x x 

Seconawy & Terbway Exhauat Air RP243AMD Dug x x 

HVAC Extbauat Sladt RfP243AMD Dug x x 

Naugul Am"n IRP243AMD Dwg X x 

Plnant EL. 10040 Dug X 

Plan at EL. 116.0 Dug x 

Plan at EL. 13040 Dug x 

Pionat EL. 143+0 Dug x 

Planat EL. 160.0 Dug x 

YWO An~al X x 

WTO Ama x x 

WHO MAte x

WTO

4 �1

1 1.Jkj.97 Spe- Mocadon -AS MWa

x

x

x

x

WHO EL. 116.0 RP243AME FhWa GAS X x 

WHO EL. 130.0 RP243AME Fhat GAS X x 

WH-O EL 14340 RP243AME Fhna GMs X x 

WI-l0 EL 160.0 RP243AME Fk*a GA& X X 

WTO EL. 100.0 RP243AME FWat GMA I xx

owMpdWy7WORKPROO124. WK4 1iS~ 23 Mpg
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P&3 SUMMARY IACTMTYW ACTiVIT 
ACCOUNT I ACCOUNTI NUMBER IEND OATE

. I I . ns,.ruC .I A InI- 1.. 1 i i

Cwntd IC.ntd I C0nrd

RP2403AA I W0Sep-B?

PRODUCT 1TnLE

A'TO EL. 115.0

DLIVERAMLE IPRODUCT

RP243AME Final GM&

I 

Iii I�
x x

1,0( he) RP243AME Final GM9 X x 

wTo RP243AME FminlGA@ X x 

WHO RP243AME Final GA& X x 

WTO RP243AME Final GA& x x 

WHO RP243AME Final GMs X x

WTO

Waite Haningf P alatyp Study

RP243AME

t I

Final GAS

1.1j

x

x

Carrier StaIng Shed Input x 

Carier' Singi Shod Material 1 nIwng Input x 

Wsb1 ie H lin Fadity INpu X 

W~lem Handlirig Facility Ventilaton Input x 

Cesit/Canieta Handling Input x 

Uncanmlured Wail. Trenufr input x 

Caniuiered Waitsl Transfe input x 

Disix"l Cntinrw HandkVn Input X 

WNasts Package Remtediation Input x 

Desk Maintenance Faciliy Input X 

Des8k Handlin. Usinlanance end Cwntlcaao Input x 

Desk Mekirenence Facky Vendseo. Input x 

Radalo~gical Waite Treament Facility Input x 

Sits Genermlad R 4dlaIoga-el Waits Hlandifg Input X

x

x

o: nxdfyO7VaORK)PROD124.WVK4 110W0:0P ae
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PAS SUMMARY ACilV"IT ACTIMIY 
ACCUNTACOUNT NUMBER END DATE

Confd I rConrd; I "Cont~d

PRODUCT TITLE

Rad~iolgica Waste Treatment Facity Ventitio

MWEUWADLE JPRODUICT 
MAN TYP

input

COPN

x

TR46FB3 RP2402AI 30-May-97 Radiological Saoety Design Analysi Anal x 

Qualltcsbo of Mlcmsesl V&V x 

Qualiftcabon df Oadcggp 1.2 VAV x 

Ouali~catbon of MCNP V&V x 

Waste HanikV Facity RadiologhWa Morailng Input X 

FRP202A2 30Sep-97 Nonnal A Olf-normal Dos. Assessment RP242AM Anal x 

TR46FB4 RP2402CS 30-Jan4.7 Oper.uonstStffin L~~ Riepot RP242CM Ltb x x 

TR49FOS RP2403C1 30-Sep.97 Saoe Grudln A Drainge plan Dwg X x 

RP2403C-2 30-Se-97 MGDS Fecity Layout input x 

Cuwlrert-maul Transport Input x 

RP2403C3 30-Sep-97 Repository Suraces Operaetioi a Ovwvew RP243CM Dwg x + X 

"m 0 Porte Operations OmVewsw RP243CM Dwg X x 

North Poita Operations Area Sih. Map RP243CM Dwg x x 

TR4GFB7 RP2405C1 01-May-97 DOE Sreening Analysis 11 Anal I1 

CompleAthe a Surface DOBE Plot Analysi Cornp-Anal x 

Stippin Cask Slapdown in NOB Analysis Anal X 

Spent Fuel Damnage During Waldmg Analsi Anal x 

RP24OSC2 01-Jui-97 Externa Events Analysis Anal x 

RP2405C3 27-Feb-.97 Input So AWCrafi Cmah Crsadbllty Analysis Input x 

RP2406C4 lClassafitsbon Analysis Sujpport 1.06 LOE IX .

TR IO RP24071 130-AW-97 Referena Design Roadmap Lbr

O VmPd'Vy7VVCRK*PROD124.WK(4 1119 23 Upg
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WB3S 1.2.4 Repository Products (Rev 0, 12/18/96)

- - p - q - ;

P&3 I SUMMARY ACTMVITY ACTIVIY 
ACCOUNTJ ACCOUNT NUMBER IEND DATE

.)4 q I h~D ýAC. Io -

bnO..S I md Cont'd

PRODUCT TITLE

Engineering Files Report Input

RP24072 30-Sep-97 hO~orso*Na Stae"n Impacts Analysis

OELIVEAILE IPRODUCT 
NUMBER TYPE

RP2471613
4 4

COPNET

x x

Operational Wsaaslmiss aarmons Impacts Analysi input x 

HVAC Energy Analysis For Support Structures Input x x 

Electrca Load Estimate Input X x 

WaserrSwwrea Balance Input x x 

Oter Resource DWat input x x 

Ofl-nenmel consequances analysis Input x 

Construction Impacts Analysi input x x

Engimer Flee Report imput Update RP247M3S

1.2.4.6 RP020700 01APR97 {FVU Red Corridor Analysis 

RP020702 05JUN97 Rae'mamen of Rai Conrido AJormants RP02OM3 Dw

1.24.7 TR47FB1

TR47FB3

RPSOO7OS 30-Sep-7 Damabas of Rapoaltoy Connstctlo. Matera RP120SM.3 Tach Dcc x x x

TR7 P 107031.Jul-47 NowFildEnv~imnffnof ErnlaerneLDrfts IW X XiiiI
RP506705 31-Dec-SO Materials for Ernplacernent. Drift Ground Support Anal x x x

RP506710 01-Apr-97 Stability Analysis for EnlacernentDrIllts Anal x x 

RPS06715 16-Apr.97 Lining Design fo E., scmenl Drtfts Anal X I ±

RP506720 I30-SeP-97 Ernplacoment Drift Ground Support GA - Isometric RP12OM3C Dwo K x

Enwlacernant Drift Ground Support Mean a Prfe RP12OM3C Dwg x x x 

Emplacernant Drift Ground SMWof Sachorms RP12OU3C Dwg K x x 

Ernplaoenunt Drift Ground Support Segmet Detafs & RP12OM3C Dwg K x 
Tolerances x 

Accesses Ground Support Section Views RP12OU3C Dwg K x x

o:~pWr~ry97WRK*PROD 124.Vti(4 11W0:6P1211 WN 02:36 PM pop a



WBS 1.2.4 Repository Products (Rev 0, 12/18/96)

- - q - - q

P&$ I SLUARY ICIVITY ACTIVITY 
ACCOUNT I ACCOUNT I NUSMER END DATE PRODUCT TITLE DELIVERABLE PRODUCT 

NU E TYPE
tY 1_________

1.2.4.7 TR47FB3 RP506720 
Confd Conrd Contd AIcc Intersections Ground Support - GA RP12OM3C Dwg

COPNN

X X X

Access Intersectrons Ground Support - Secft-on RPI2OM3C Dwg X X x 

TBM Launch & Recovery Chamber Ground Support- RP12M3C Dwg I X X 
GA 

TSM Launch & Recovery Chanbr Ground Support - RP2M3C X 
SectiosR1211C Dw 

Exhaust Main Ground Support - GA RP120M3C Dwg X X x 

Exhaust Main Ground Support - Sections RP12OM3C Dwg X X 

Veniation Raise Ground Support - GA RP12OM3C Dwg I X X 

Ve beon Raie Ground Support. Selons RP120MC Dwg X X X 

Ernlacemerg Drift Turnou Ground Support - GA RP12OM3C Ow9 X X X 

Emplecament Drift Turnout Ground Support. Section RPI2OM3C Dwg X X X 

Shaft Ground Support - GA RP12OM3C Dwg x I X

Sha•l Ground Support - Sections

TR47FB5 RP120760 08-Mey-97 Shte Geoloy e DefemtinraNon of Avlable 
Emplacernent Area

RP120M3C Dwg X

X

X

X

X

RP120795 11-Feb-97 Subsurface Layout Analys Anal X X 

RP120765 29-Aug-97 Subsurface Layout ordi•n" Geomelny Armays Anal x X X 

RP120755 30-Apr-97 Susurface Conr*nuctkln end Development Ana x x 
MeUhodoiogy Analysis 

RP120780 01-Jul-97 Sumwlaw Constructon and Opeain Integrated Anai x x 
Schedule 

RP120789 01-Apr-97 Themul Load Menagemeir Anl"Is Anal x x 

RP120775 01-Jul-97 Pmelii•ry List of Constuction Equlpment Tech Doc X X

RP120785 30-Sep-97 Site Geology Defails Plan & Sections. Sheet 1 RP12OM3 Dwo X X X

Sft Geology Details Pion & Sections. Sheet 2 RP12OM3 Dw_ X X X 

erall Subsurface Layout GA (30) RP12OM3 DwO x

o:WspdVy97WVORlKPROO124 WK4 pope
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WBS 1.2.4 Repository Products (Rev 0, 12/18/96)

- I - P - - 9

P&8 SUMMARY AC1TVITY ACTIVITY 
ACCOUNT ACCOUNT NUMBER END DATE

1 24d7 TR47FBS IRP120785 
Conrd Cont'd Cont'd

PRODUCT TITLE

Overall Layout Showing Usable Emplacement Area

DELIVERABLE PRODUCT 
NUMBER TYPE

RP12OM3 Dwg X X X

Potential Emplacemenl Eonalon Areas RP12OM3 Dwg X X X 

Overal Layout Showing Excavation Method & c.;.- RP120M3 Dwg X X X 
Sizes 

Subsurface Drainage Patterns RP120M3 Dwg X X X 

Typical Access Ramps and Mains Elevations & Cross RP120M3 Dwg X X X 
Sections - Construction Phase 

Typical Access Ramps en: Mains Elevations & Cross RP12OM3 Owg X X X 
Socton. £-- place.mm.ode 

Emplacement Side Venlalscn Sheft GA RP120MS D"g X X X 

Development Side Ventilation Shaft GA RP120M3 Dwg X X X 

7.A2 m TBM Launch and Rcxa• y Chambers (3D) RP12OM3 Dwg X X X 

Exhaust Main and Venilalon Raise GA (30) RP120M3 Dwg X X X 

E 1lecemsrW ODrf Detals - Section and Elevation RP12OM3 Owg X X X 

Emplecement Drift Turnouts RP12OM3 Dwg X X X 

Shadow Shields Details (3D) RP12OM3 Dwg X X X 

Rondheader Openings - MiscelaneA Sections RP120U3 Dwg X X X 

Pre-Enplaoemnt Construction Schedule RP12OM3A Owg X X X 

Emplecent & Development Schedule RP12OM3A Dwg X X X 

Subvieface Construction & Devekopment Sequence - RPI2OM3A Dwg X X 
Phase 

1 

Subeurface Construction & Development Sequence- RP1203 w K K K 
Phase 2 

Subeurface Constructon & Development Sequence. RP12OM3A Dwg X X X 
Phase 3 

Emplecement DfM Constructon Sequence (30) RP12OM3A Dwg X X X 

7.62 m TIM and Trail Gear Confgurtion (3D) Dwg X X X

7.62 m TIM Launch & RIoaery (30) Dug X X -iXI
o:Wrpdy97OWORK'%PROD124. W4
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WBS 1.2.4 Repository Products (Rev 0, 12/18/96)

P&3 sumARY IACTIvryIT ACTIVIT 
ACCOUNT IACCOUNT INUMBER JEND DATE

1.2-4.7 1 TR47FBS I RP120785 
Conl'd IConl'd ICon'd

TR47FBG RPS02700 14-Jul-97

PRODUCT' TITLE

(DRoaidheader Excavation of Emnplacemrent Drift Turnout

DILrVENAULE PRODUCT 
NUMBER TYPE

Dwo

E.,aemn Equpipment Design Analysis

I 
I 

I.  rail
x x x

Ernplacemrent Drift TBN and Trailingi Gear owg x x x 
Conllution (3D) 

Emplelawent Drift TBMV Launch (3D) Dwg X X X 

Emplacement Drift TBIM Recovery (3D) Dwg x x x 

EquippNg of Mains for Emplecemnent Operations Dwg x x x 

Ernplacementl DrMf Equipping Dwg X X x 

Emnplacerment DrIft Venitilallon Raises Excavation -nc De x 
Lining lrtalaon 

M4uck Handin P&ID Dug X X X

M4uck Handlig Equipment end Operations Detalls Dug X x x 

Ernplacernosn DrM Ground Support lneallefton (30) 010g x x X 

Ven~llaton Shafta Excavailon Sequence and in~ing Dw x x x 

Ernpiacement Area for 70.000 MTU of Waste RP12OM3B6 Dug x X x

Ernplacementr Drft e" Waate Packaep Emnplacenenrt 
kffnemen

RP12OM38 Dwg

Anal

x

x

x x

RP0230~Emplacement SystafreI 

RP502705 1S-Jul-97 EllectrIfcation of 55 Railed Vehiclee Anal x 

RPS02715 30-Sep47 Emplacemnent Equipmrent Description Tech Doc X x 

RP502740 30-SeP.97 IRHAC Eqauipmerit Description Tech Doc X fx

RP502735 I 20-Jun-97 Transport Loconmobe RP502M3 Dwg x x

NP Traiupoete withi Unloadn System RPS02M3 Dug x x 

GamSy carrier RP502M3 D"g X x 

RONl Car RP502M3 Dug IX X

o:*ipdf97WORKNPR0Oll2CM4.1/6/60:3 Mpae12/1411" 02:36 PM p"" 11



WBS 1.2.4 Repository Products (Rev 0, 12/18196)

- -!-p -! ,
P&3 SUMARY ACTIVITY ACTIVTY 

ACCOUNT IACCOUNT NUMBER IEND DATE PRODUCT TITLE DELIVERABLE IPRODUCT 
NUMBER TP

i-b-I 9 9

1.2.4.7 1TR47FBG RP502735 
Cont'd Cont'd Coritd Emplooemenmit Rail System RPS02M3 Dwg x x

WP Gantry Pion & Elevaton RPS02M3 Dwg x x 

WP Gentry Vertical ill Detail RPSO2163 Dwg x x 

WP Gantry Traction Motor Detail RPSO2M3 Dwg x I 

WP Gentry Length Adjustment Me#Wo RPSO21613 CDe1 x x 

Repository Partdal Plan - Drif Isolatbon Door& RPEO2M3 Dwg X x 

hinarface Logic Diagram for Motble Equipaow RP5O2M3 Dwg x x 

Typical Main DrM Ovaittad Wine Syslam RP502M3 Dwg x x 

Typical Emo~oacaert Drif Conductor Bar System RP5021113 Der X r x 

Typical DNA Turnout Conductor Bar Systamn RPO2M3 Dwg x x 

Empiacem.d TranalarA~oeln Dock RPSOM3 Dwg X x 

SS Layout of goe Rail Pecftier Units RPS02M3 0mg x x 

Rail Elactrficatiori One-Line Diagram RPS02M3 Dwg x x 

Emplacemeant System: Control Systems RPS02M3 0mg x x 

Overview of Control mnd CwrTThJIicalbor Systems for RP502163 Dwg x x 
WNP Emp~lacement 

~Emplacemen~t System: Cofininiincallons System RPS02M3 Dwg x x

Emp2lacement Gantry: Control & Communiuncation 
systems

RPS021613 Dag x

TR47FBT WP23750 30-SaP-97 StilaidjngAnalsIs Anal x 

RP123758 30-Jun-B?7 Ratriaval OPS AmalysIs Anal x 

RP123752 30-SeP-97 Compoulr Coda Qu ilcaion Techi DcC IX

TR47FBS RP122725 130-Apr.07 I0evol.Empilecamont. Ventilafto Analysis It x

x

o:WpdVy97WORl0ROC124YWK4 1/W0:6P ae1

IOPUm

RP122710 I 28-Feb7 [Emplacaunt. Exatwmt HEPA FIIarAnalysis I I_____ 1 na N Ii1LT
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WBS 1.2.4 Repository Products (Rev 0, 12/18/96)

- P - P P

P&8 SUMMARY ACTMVTY ACT"TY 
ACCOUNT ACCOUNT NUMUR END DATE

1.2.4.7 TR47F39 
Cont'd Conrd

TR47FBA

PRODUCT TITLE

RP122720 28-Feb-g7 Airflow Control Ana"lIs

DEOJ.EAUE PROOUCT NulIIIR TYP

Anal

EN

X X

RP122705 31-Jan-97 Dual Control Analysis Anal X x 

RP122730 30-Apr-97 Prelltmnary Equipment List and Description Tech Doc X X

RP122745 30-Sep-97 Overall Subsurface Ventilation GA - Pro-errlacement 
Construction Early Phase

RP12OM30 Dwg X x X

Overall Subsurface Ventilation GA.- P RPI2OM3O Dg X X X 
Consatrulon Mid Phase 

Overall Subsurface Ventilation GA - P.-emnilacement RP12OM3D Dwg X X X 
Construction Late Phase 

Dvea Subsurface Ventilation GA - Developmennt &W RP12OM3D Dug I I 
E., ment Ealy Phase 

OverallSubsurface Venilation GA- Developnt and RP1 3 Cwg X X 
Emprlcement Mid Phase 

Overal Subsurface Ventilation GA- Development and RPI20M3O Dug X X I 
Empicemat Earty F-•na Phase 

Overall Subsurface Ventilation GA - Carelaer ph RP120M30 Dwg X X X 

Exhaust Shalt GA Fans & HEPA Filters Sheet I RP120M30 Dwg X X 

Exhaust Shaft GA Fans & HEPA Filers Shoet 2 RP120M3D Dwg X X 

Exhaust Shaft GA Fars & HEPA Filters Sheet 3 RP120M3D Dwg X X 

South Portal Intaks Fans aWn Ailock GA Sheet 1 RP12OM3D Dwg X X 

South Portal Intake Fans and Airlock GA Sheet 2 RP12OM3D Dwg X X 

South Portal Intake Fans an Arlock GA Sheet 3 RP12OM3D Dwg X X 

Emplacement/Development isolation Alocks (3D) RP12OM3D Dwg X X

Empwlcement Drift Ventilation Doors (3D)

RP504705I 13-Jun-97 Iwlae Package Rebrieval Equipment

RP504710 18-Jun-97

RP12OM3D

Anal

x

X

X

RP504715ab 29 ~7 Reteval Equipment Description I T M DOc I x11 1 X1

RPS04M3 X X

___y Duty Fork1 j1 X X

o:•WpdWy97WORlKPROD124.WK4 12/11WM 02:36 PM MWg 13



WBS 1.2.4 Repository Products (Rev 0, 12/18/96)

I 
I 
ii�i

PA 8 IUMARY ACL =TMTI ACTIVITY ACCOUNT ACCOUNT NUMUER END DATE

- p - -- -
1.2.4 7 TR47FBa RP04710 
Cont'd Con'd ConrWd

PRODUCT TITLE

Inclined Plane Hauler

DELUVERALE PROOUCT 
NUMUER TYPE

RP604M3 X X

Inclined Plane Hauler & Shielding RP504M3 Dwg X X 

LHD with Ejector Buckel Dwg X X 

H.D. Forldlfi for Emplacement Drift Dwg X X 

Covered Shuttle Car & LHD Unit Dwg X X 

Multlipurpose Vehicle wllImp•d Hammer Owg X x 

Muipurpose Vehicle wfiu t ODw X X 

Mulipurpose Vehicle wiShear RPSO4M3 Owg X X 

Hydraui Shear RPSO4M3 Dwg X X

Retrieval Sk Pat RPS04M3 X X

TR47FUD RP123762 30-Sep-97 DOE Scenwlo Analysis AMe X 

RP123768 30-Se097 CMF Logic Analysis A X 

RP123764 15-sep-97 I Support Document Tech Doc X 

RP123766 30,Apr-97 Computer Code Qulhificatlo Tech Doc X 

TR47FBH RP120715 04-Aug-97 Subsurface Repository Engineering File Tech Dcc X 

RP128705 30-Jun-07 General Surface, Subsurface Arrngement - Propoed wg X Action 

Subsurface Layout. proposed Action (High Themal Dwg X 
Loed) 

Subsurfwe Layout - Alternatve (Meium Thermal )wq x Load) 

Subsurface Layout - Alternative (Low Thermal Load) ong

TR47FBI RP126710 14-Jan-97 SAckfifl Strategy and Preliminary Design Anal X X X

o: Wxy970W PR OO124 .WKd4

RP126720 28-Feb-97 Waste Package Suppo•t System Ana l X X X 

RP126700 31-Jan-07 Emnlecement Drift invre Aad x X x

Dwo

l12/16M 02:36 PM ~eg 14



WBS 1.2.4 Repository Products (Rev 0, 12118/96)

-, - - -p q
PILS ISUMMARY ACTnMVIT ACTVMY 

ACCOUNT IACCOUtff NUM3ER JEW DATE

1.2.4.7 
Conrd

PRODUCT TITLE

T4FI RP126730 31-Mar.07 BcfN pr~n(D 
ConWd II I

TR47FBJ

DUEUWNALE mRom=C 
NUMUR TYP

RP120M3E Dwo

jI &

x x

Baclcfiln PILID RP12OM3E Owg x 

Neaste Packaep Support System RP12OM3E Dwg x x

Emplacement Drift Invert & Support System (3D)

RP124700 15-Apr-97 Remote Monitoring. Commnunications. and Contro 
I Systenae for Performance Corulirirution

RP12OM3E Dwg

Anal

x

x

x

RP27502.Apr497 jpertormvunce Confimatioci Facdlitie e I A. X l
RP124715 01-Apr.97 Mobile Reinote Montring System: Phiysical Laryout RPI2OM3lF x x

Mobile lRemote MonftWQn SySIm. Elleckfoal RP12DM3F Owq x x 
Subsystems 

Mobile Reaml.e Monhioring Systom Control and RPi20M3F Dwg x x 

Perflormance Confilmalion Drift and Access - Sheet 1 RPII20M3F Dwg X X X 

Pebrfomrwie Conftrmrlori Stetio Dealte RP12OM3F Dwg x x x 

Performnone Con~fIrmatIon Stations Detail RP12OM3F Dwq x x x 

Performance Confirmation Drift Ventilation System RP12OM3F Dwg x x x 

PerloIMue CX~onfstion Drift VentlatIon System RP12OM3F Owg x x x 

Pe~fomun Corlfirmution Teat Drillin uiew~nw RPI2OM3F Dwg x x x 
Sheot 1

Perornunce Congitniuton Test Drilin Anungenunt
Sheet 2 RP12OMSF

* * i h J

Dwo x x

o:Wpd~y97WORK'\PROO124 .WK4 1/SS0:6P ae1

x

x

x

x

12/1 9M 02:36 PM Pat" is



APPENDIX E

SYSTEMS ENGINEERING PRODUCTS 

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 S. Meyers. For suggested changes to the contents, contact A. Segrest.

BOOOOOOO-01717-4600-00070 REV 00 12/19/96



SYSTEMS ENGINEERING PRODUCTS

A list of products to be developed by the Systems Engineering Products organization is provided.  

The planning and summary account number, summary account number, work breakdown structure, 

and activity number are provided for each product. If the product is part of a deliverable, the 

deliverable number is provided. The product type and the estimated end date are also provided. If 

the product is directly related to any of the four VA components, that information is also provided.

BOOOOOOOO-01717-4600-00070 REV 00 12/!19/96E- I



WBS 1.2.1 Systems Engineering Products (Rev. 0, 12/18196)

rP& SUMMY•ART 
ACCOUNT ACCOUNT

ACTlIVIT 
NUMBER END DATE PRODUCT TITLE

NUMBER
-4 4 4�4 4 Y

1212

1213

1215

TR12FB2 SE422M3 03-Mar-97 MGDS-RD Update

TYPE

Document x x x x

TR12GB2 SE53OAM4 31-Mar-97 Rqm"ts Doc Status Report Lir Report X X X X 

TR12FB3 SE400BM3 30-Sep-97 MGDS Conops, Rev 1 Document X X X X 

TR12GAI SE400AM4 02-Feb-98 MGDS Conops Status Report Lir Report X X X X 

TR12FB2 SE422705 30-Apr-97 COA Update Document X X X 

SE422710 30-Sep-97 COA Update Document X X X 

SE58WAM4 02-Feb.07 CDA Status Report Ltr Report X X X 

TR12FB1 SE405AM4 31-Dec-96 SOO Status Report Ltr. Report X X X 

SE405BM4 31-Mar-97 SDO Status Report Lit Report x x x 

SE405CM4 30-Jun-97 SDO Status Re)porJ Ltr Report X X X 

SE405M4 30-Sep-97 SDO Statue Report L." Report X X X

TR12GB1 SE522AM4 31-Dec-97 SDO Status Report Ltr Report x x x

SE522BM4 31-Mar-97 SDO Status Report Ltr Report X X

SE522CM4 30-Jun-97 SDD Status Report

4 4 4 4 ¶

TRI3FB1

TR13GB1

SE418701 31-Mar-97 ITesl & Evaluation Plan Development Status Update

Lit Report x x

Briefing x x

x

x

SE418M3 30-Sep-97 VA Test & Evaluation Plan Documert X X 

SE488706 25-Mar-97 Design Complance Plan for LA Status Update Bnefing X X X X

SE488M3 30-Sep-97 Dl Design Complance Plan for LA

SE419AM4 31-Mar-98 Staus of Update to T&EP

SE54OM3

Document X

Brefing x

x

X

X

X

SE419M3 30-Sep-98 Final VA T&EP Document X X X

30-Sep-98 Design Compliance Plan for LA, Rev 0 Document x X X

4 4 4 ________ .4. * 1-4-4-4-

TR15FB1 SE050705 05-Mar-97 Establisli Draft Perlormance Conimaon Basekne I0C x X X

SE050720 29-Aug-97 Comiplee Initial Perlormance Confirmation Plan IOC X X X_

1211 L96 03:53 PM
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WBS 1.2.1 Systems Engineering Products (Rev. 0, 12/18/96)

~rw

I A^ ... **~ I I .r I~ .

MUMmER END DATE PRODUCT TITLE MUVmER
ACON IACCOUNTNUBER_________NUMBERTYP

SED5SOM3 30-Sep-97 ýPerformance Confimation Plan. Rev 0 Document x x x

SE436700 01 .Apr-97 JStart Waste Generated Study Briefing Y rTT-T 
SE436M3 30-Sep-97 jComplete Waste Generated Study Document X x x 

SE440700 01 .Oct9 Conduict Roeeercti for Waste Islaton Requirements Briefling X X x Istudy 

SE-440M3 01-Apr.97 Complete Waste Isoastion Requiremrents Study IDocument X X X X 

SE460700 01 -Apr-97 Start Waste Package Size Study Bnehnrg x x x 

SE460M3 30-Sep-97 Waste Paockage Size Study Report Documeisnt x x x 

SE506700 01 -Oct46 Start soa" Study Bnalin x X x

SE506M3 03-Jun-97 ISeels Study Report Document x x x x

TRI 5F92 SE200700 014)d-97 Start Waste Quantity, MKx Throighpii Study Brieflng X X x 

SE200M3 11I-Apr.87 Waste OkAnrtity. Mmx Throughput Study DocurIent X X x 

TR15FB3 SE502700 01-Oct-96 Start Retnevability Study Breneng x x x 

SE502M3 06-May-97 lRetrwevability Study Document x x X

TRI SFB-i SE456700

SE 456 M3

01-Oct-96 ýStart Rail COmdor Evaluation

30-Apr-97 lRail comdor Evsluatson Report Documnti

x

x

x

x

1 21 7 TR17FB1 SE124700 01-Oct-96 Start MGS Cos Esl~e Plrw Bisfn LI x 

SE124AM3 30-Sep-97 Draft MGDS Cost Plan Docurmen x x x 

TR 17681 SE1 24850 20-Aug-98 Final VA Cost Estimate Document X x x 

1 21.8 TRISFB2 SE500M3 27-jun-97 SaZ Guards and Security VA Rqmt~s Study Document ±X jx x

121 11 TRISF81 SE310700 31-Mar-97 IDBE FY97 - 1st PAC ansfing x x x

SE320700 31-Mar-97 ]CA/0-Ust FY97 Biefin x x x 

SE310705 30-Sep-97 }DBE FY97 - 2nd Half Brhefng X x x

SE3207D5 30-Sep-97 CAKO-L@A-FY97 Briefing x x Ix

c Uwchafl w~412/18&096 03 53 PM Pg
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WBS 1.2.1 Systems Engineering Products (Rev. 0, 12/18/96)

P&3 MTI UMMARY I ACTlIVEITY I AACIVIITY ACCOUT ACCOUNT NUMINER IEND DATE

9 7 .w.ana.. 7 nsns 
U&,VC�� rn,,

PRODUCT TITLE NUMSER TYPE

5

TRlBGB1 SE31D800 31-Mar-98 DBE FY98- lat~ Biitt x x ll 
SE322800 31-Mar-98 CAXý-ListFY98 -listHaf Xrft xx 

SE31 0805 30-Sep-98 CA/O-Lpst FY98 - 2nd Had WigXt 

SE322805 I30-Sep-98 ýCAJO-List FY98 - 2nd HaON jnefing X X

C ~a~t~rI wlA 2t11W 03:53 PM PgPa" 3c Vwcharl wk4


