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legal liability or responsibility for the accuracy, completeness, or any third party's use or the results of such 
use of any information, apparatus, product, or process disclosed, or represents that its use would not 
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by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United States Government or any agency thereof or its 
contractors or subcontractors. The views and opinions of authors expressed herein do not necessarily state 
or reflect those of the United States Government or any agency thereof.  
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EXECUTIVE SUMMARY

The focus of the License Application Design Products List is to provide documentation to 
the U.S. Nuclear Regulatory Commission that substantiates the conclusion that a 
repository can be constructed, operated, and eventually closed without unreasonable risk 
to the health and safety of the public and workers. This documentation includes the 
design, design processes, and programmatic controls of the repository. The types of 
products necessary to support the License Application based on the safety significance of 
the structures, systems, or components are identified in Level of Design Detail Necessary 
for the License Application for Construction Authorization (CRWMS M&O 1999a). The" 
safety significance of a system is determined by its Quality Level classification, as 
described in QAP-2-3, Classification of Permanent Items. Systems that are classified 
with a higher level of safety significance require that a greater level of information must 
be available to support the conclusion that a repository will not result in unreasonable risk 
to the health and safety of the public and workers.  

The objective of this document is to identify those products that are necessary and 
sufficient to support the License Application submittal for Construction Authorization.  
Integrated teams consisting of representatives of the design disciplines, systems, and 
licensing have systematically reviewed each system/system description document (using 
Level of Design Detail Necessary for the License Application for Construction 
Authorization (CRWMS M&O 1999a) and the structure, system, and component Quality 
Level) to determine the set of products that are necessary and sufficient to support the 
License Alplication submittal for Construction Authorization. These products are 
identified in Attachment I, the LA Products Matrix.
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ACRONYMS

CA Construction Authorization 

DBE Design Basis Event 

EDA Enhanced Design Alternative 
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1. INTRODUCTION

This document describes the necessary and sufficient set of engineering and design 
products required to support the License Application (LA) for the Construction 
Authorization (CA) of a Monitored Geologic Repository (MGR) at Yucca Mountain, 
Nevada. This description is provided in the form of a list of Engineering and Design 
Organization Products for License Application, hereafter referred to as the LA Design 
Products List. The level of detail to be provided by the LA Design Products List for 
inclusion in the LA is described in Level of Design Detail Necessary for the License 
Application for Construction Authorization (CRWMS M&O 1999a).  

As the design and the preclosure and postclosure safety cases mature, the contents of the 
LA Design Products List will change; periodically a revised products list will be 
published to reflect the design maturation. The LA Design Products List may also 
change based on interchanges with the U.S. Nuclear Regulatory Commission (NRC), 
development or revision of NRC guidance documents, and the evolution of the Technical 
Guidance Document for License Application Preparation (YMP 1998).  

The LA Design.Products List contains only those engineering and design products that 
are considered necessary to support the LA, not the list of all engineering and design 
products expected to be available at the time of the LA, as discussed in Level of Design 
Detail Necessary for the License Application for Construction Authorization (CRWMS 
M&O 1999"a). The engineering and design products that support LA development will 
provide the necessary and sufficient information to: 

1. Ensure the protection of the public health and safety.  
2. Ensure the protection of worker health and safety.  
3. Demonstrate compliance with the regulatory requirements.  
4. Submit a docketable LA for a repository at Yucca Mountain.  

In the LA, engineering products will be used to develop the descriptions of the structures, 
systems, or components (SSCs) and the respective safety functions that are required to 
protect the health and safety of the public from the consequences of Design Basis Events 
(DBEs), meet postclosure performance objectives, process radioactive waste, provide fire 
protection, and protect the SSCs important to safety from interactions with SSCs that are 
not important to radiological safety or waste isolation. The level of detail describing the 
engineering products in the LA will vary based on the safety significance of the SSCs; 
the precedence established by previously licensed facilities; the uniqueness of the facility 
to be licensed; and the necessary and sufficient information needed to describe the safety 
functions to be performed, to provide basic descriptions of the design features that 
implement the safety functions, and to discuss the performance of the SSCs in support of 
those functions.
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For some of the SSCs for which clear regulatory precedence has been established, the LA 
may describe the engineering process for controlling the development of engineering 
products.  

2. DESCRIPTION 

The LA Design Products List contains the following information: system designation, 
type of engineering or design product, quality classification, and responsible engineering 
organization. The products are grouped by major systems at the System Description 
Document (SDD) level, as identified. in the MGR Architecture (CRWMS M&O 1999b).  
The organizations that support the development of the LA Design Products List are the 
following: 

"* Engineered Barrier Systems Operations 
"* Surface Facility Systems Operations 
"* Waste Package Operations 
". Repository Systems Operation 

Licensing 

Results from "Direction to Transition to Enhanced Design Alternative (EDA) II" 
(Wilkins 1999) have been factored into the Quality Level determination of SSCs and the 
LA Design Products List for Engineered Barrier Systems Operations and Waste Package 
Operations. The impact of EDA II on the design of the surface facilities has not yet been 
determined. Neglecting potential impacts on schedule and costs due to step increases in 
staffing, the LA Design Products List is generally consistent with putyear budget profiles, 
assuming a twelve month slip in the LA schedule due to reduced funding in Fiscal Year 
2000.  

3. QUALITY EVALUATION 

On the basis of an evaluation in accordance with QAP-2-0, Conduct of Activities, this 
document was determined to be a non-Q product. However, the quality-affecting aspects 
of the various Engineering Design Organization products required to support the LA 
milestone will be determined in accordance with applicable procedures.  

4. SELECTION PHILOSOPHY FOR LA DESIGN PRODUCTS 

The purpose of the LA is to describe the repository; the plans for its use; and the safety 
analyses that have been performed to demcnstrate that a repository can be constructed, 
operated, and closed without undue risk to the health and safety of the public and 
workers. According to the NRC and as described in the LA, the facility is defined by its 
regulatory design basis and safety analyses; the SSCs; and the requirements for their 
design, construction, and operation. The repository must be described in sufficient detail 
such that when a change is needed, a determination can be made as to if, or how, the 
change affects the design, function, or performance of an SSC. Therefore, the safety
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significant SSC description must be provided in the LA either by text, drawing, or other 
information.  

The types of products that are necessary and sufficient to describe the repository in the 
LA are defined in Level of Design Detail Necessary for the License Application for 
Construction Authorization (CRWMS M&O 1999a). To describe the facility, the LA 
Design Products must present the safety case for the repository, which must demonstrate 
that the repository will meet the preclosure and postclosure performance objectives. To 
demonstrate that a repository can meet the preclosure safety objectives, potential hazards 
are identified, DBEs are analyzed, and the SSCs required to meet preclosure safety 
objectives are identified. Therefore, the LA includes a discussion of the following topics 
and how they relate to the facility: 

", The process used to identify potential hazards 

- Perform a hazards analysis.  

- Determine potential DBEs.  

"* The process used to analyze DBEs 

- Develop event scenarios, including methods of analysis, key assumptions, 
and design features.  

- Prepare analytical models that include engineered SSC design features and 
performance characteristics.  

- Perform consequence analysis.  

- Compare results to the design criteria.  

"* Identification of SSCs required to meet preclosure safety objectives 

- Identify SSCs required to prevent or mitigate DBEs.  

- Develop SSC safety classifications and/or the Q-List (YMP 1998).  

To demonstrate that a repository can meet postclosure performance objectives, a Total 
System Performance Assessment is performed. The LA includes a summary of the Total 
System Performance Assessment, including a discussion of the models, inputs, and 
assumptions that are used to demonstrate compliance with the postclosure performance 
objectives; representative discussions of the features, events, and processes (including 
disruptive events) that drive postclosure performance; and summaries of the contribution 
of the engineered barriers to the overall performance.
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The results of the preclosure and postclosure safety analyses provide the basis for the 
safety classification of engineered SSCs. The level of design detail needed in the LA to 
demonstrate that a repository will not adversely impact the health and safety of the public 
and workers is commensurate with the resultant safety classification.  

5. SAFETY CLASSIFICATION 

Classifying the importance of SSCs to radiological safety or waste isolation is 
accomplished by the use of a graded quality assurance classification; this process is 
proceduralized in QAP-2-3. Classification is an iterative process that is updated as the 
design matures; as new information becomes available or the facility design is changed, 
reassessment of SSC safety importance and quality assurance controls will occur.  
Results of these classification analyses are captured in the project Q-List (YMP 1998).  
Changes in the Q-List may result in a revision of the LA Design Products List.  

5.1 QUALITY LEVELS 

The appropriate level of detail to include in the LA can be determined through the use of 
graded quality assurance classification. Since not all SSCs and quality assurance 
measures impact radiological safety or waste isolation with the same level of risk, the 
primary objective of a graded quality assurance program is to enhance safety by focusing 
on the more significant issues and reducing the focus on items of lesser safety 
significance. The classification of SSCs important to radiological safety and waste 
isolation is based on four different levels of quality.  

"* Quality Level 1 - SSCs whose failure could directly result in a condition 
adversely affecting public health 

" Quality Level 2 - SSCs whose failure or malfunction could indirectly (i.e., 
through multiple failures) result in a condition adversely affecting public health, 
or whose failure could directly result in consequences in excess of normal 
operational offsite limits 

"* Quality Level 3 - SSCs that do not meet the definition of Quality Level 1 or 2, but 
provide discernible public and worker safety benefits 

"* Conventional Quality - SSCs that do not meet any of the criteria of Quality Levels 

1,2, or3.  

5.2 LEVEL OF DESIGN COMPLETION/DETAIL 

Determining the appropriate level of detail for any LA is an evolutionary process based 
on the precedence established by previously licensed facilities and the uniqueness of the 
facility to be licensed. The focus of the LA submittal for CA is to provide documentation 
to the NRC that substantiates the conclusion that the repository can be constructed, 
operated, and eventually closed without unreasonable risk to the health and safety of the
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public and workers. This documentation includes the design, design processes, and 
controls of the repository.  

The information in the LA submittal will be based on, and supported by, various design 
products that will reside in the MGR records center. The design products themselves will 
not be in the LA, but portions and summaries of these products may be. The design 
products that provide the basis for the content of the LA must be fully defensible and 
traceable. This documentation includes the design, design processes, and programmatic 
controls of the repository.  

The level of detail required for the LA for CA is described in Level of Design Detail 
Necessary for the License Application for Construction Authorization (CRWMS M&O 
1999a). This information is summarized in the following paragraphs.  

The LA Design Products should include summaries of safety analyses, resulting 
performance requirements, and any constraints on required SSCs. For preclosure safety 
analyses, the information in the LA Design Products should include the process to 
identify potential hazards, methods of DBE analysis, key assumptions and design 
features, and the results and consequences of the analyses. For postclosure safety 
analyses, the information in the LA Design Products should include models, inputs and 
assumptions, features, disruptive events and processes, and engineered barrier 
contributions to overall performance.  

For the SSCs required to protect the public from DBEs or to meet postclosure 
performance objectives (Quality Level 1), the LA Design Products should address the 
following items, in the detail appropriate to support the regulatory design basis: 

"* Applicable codes and standards 
"* Design criteria and regulatory design bases 
"* General system description 
"* Piping and instrumentation diagrams 
"* Electrical one line diagrams 
"* General arrangement drawings 
"* Handling drawings.  

For Quality Level 2 SSCs, the LA Design Products should address the following, as 
appropriate to support the regulatory design basis: 

"* Applicable codes and standards 
"* Design criteria 
"* General system description.
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For Quality Level 3 SSCs, the LA Design Products should address the following, as 
appropriate to support the regulatory design basis: 

"* Design criteria 
"* General system description.  

For Conventional Quality SSCs, the LA Design Products List will provide an adequate 
level of information that is sufficient to demonstrate the conventional quality 
classification.  

In addition to the previous information needed to support the LA, sufficient information 
should be available to support the preclosure and postclosure safety analyses, and thus 
support the Quality Level determination. These LA Design Product include process 
flows (for systems involved in the handling of radioactive materials), general 
arrangement diagrams, general system descriptions, and concepts of operations.  

6. LA DESIGN PRODUCTS 

The type of information required to support the development of the LA for CA and the 
definitions of the Quality Levels are described in Sections 4 and 5. Using Level of 
Design Detail Necessary for the License Application for Construction Authorization 
(CRWMS M&O 1999a) and the Quality Level determined for each SSC, each 
system/SDD was reviewed by the appropriate design organization to determine the 
design products that are necessary and sufficient to support the LA. This systematic 
review determined which products support the text in the LA, the products that defend 
the safety argument, and as appropriate, the products necessary to demonstrate the 
feasibility of the concept or process presented in the LA. For example, some preliminary 
representative concepts of the types, sizes, and locations of major equipment that will be 
located in the Waste Handling Building are necessary to perform a preliminary Waste 
Handling Building structural analysis that demonstrates the feasibility of the MGR 
seismic design approach. This information is required even if the equipment itself will 
not be described in the LA.  

The products listed in Attachment I, the LA Products Matrix, represent the necessary and 
sufficient set of products that provide a defensible and traceable LA. Typically, the text 
and figures that will be contained in the LA will be supported by these analyses.  

A systematic review was performed for each SDD by integrated teams. The teams 
consisted of representatives from licensing, preclosure safety, and the appropriate design 
organizations. Using the Quality Level classifications and Level of Design Detail 
Necessary for the License Application for Construction Authorization (CRWMS M&O 
1999a) as guidance, the integrated teams reviewed each system to identify the products 
necessary to directly support the LA and the products necessary to support the preclosure 
and postclosure safety analyses. In addition, products were identified that either support 
the products for the LA and/or preclosure or postclosure safety analyses (e.g., maximum 
equipment envelopes for major components in the Waste Handling Building) or were
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necessary to demonstrate the application of a design process (e.g., such as that required 
for waste package design). As discussed in Level of Design Detail Necessary for the 
License Application for Construction Authorization (CRWMS M&O 1999a), the Quality 
Level 1 SSCs are described in more detail than other SSCs. The Quality Level 1 SSCs 
and the major types of products for each design organization are summarized in the 
following paragraphs.  

There are three surface SDDs that have Quality Level 1 SSCs: the Waste Handling 
Building System (CRWMS M&O 1999w), the Assembly Transfer System (CRWMS 
M&O 1999ad), and the Canister Transfer System (CRWMS M&O 1999ae). Many of the 
surface design products identified in Attachment I are required to support a credible 
preclosure safety analysis, demonstrate the feasibility of the seismic design methodology 
for the Waste Handling Building, or provide basis documents for the LA. Also, many of 
the products will demonstrate that the application of the process and requirements 
described in the LA result in acceptable designs.  

Many of the products from the Waste Package and Engineered Barrier Systems are 
required to support the preclosure and/or postclosure safety analyses, demonstrate the 
application of design processes, or demonstrate the feasibility of a concept. All of the 
Waste Package SDDs are classified as Quality Level 1 (CRWMS M&O 1999be, 
CRWMS M&O 1999bf, CRWMS M&O 1999bg, CRWMS M&O 1999bh, CRWMS 
M&O 1999bi, and CRWMS M&O 1999bj). Many of the associated Waste Package 
products are required to demonstrate the application of the processes to be used in the 
design of the waste packages. Three waste package designs will be used to demonstrate 
the design processes. In the subsurface facility, the Waste Emplacement System 
(CRWMS M&O 1999m), Waste Retrieval System (CRWMS M&O 19 99q), Ex
Container System (CRWMS M&O 1999d), and Subsurface Facilities System (CRWMS 
M&O 1999c) all have Quality Level 1 SSCs. The LA design products for the subsurface 
facility provided by Engineered Barrier System Operations are typically required to 
demonstrate the feasibility of the implementation of design concepts.  

Many of the LA Design Products provided by Repository Systems Operation establish 
requirements, support preclosure safety, and/or support postclosure safety. Examples of 
these products include SDDs, Compliance Packages, DBE analyses, Quality Level 
classifications, and To Be Determined/To Be Verified resolutions.  

The system designators for the MGR systems are provided in Attachment II, System 
Designators. The LA Design Products are identified by system in Attachment I and 
represent those products required to support the LA. Comments are included where 
additional information may be useful to understand the role of the product and how it 
supports the LA. The LA Design Products in Attachment I do not represent the products 
that may be required for any reason other than to support the LA (e.g., products required 
to support obtaining permits, products required to support environmental impact 
statements, products required in order to maintain construction schedules, etc.).
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CRWMS M&O 1999ah. Classification of the MGR Carrier/Cask Transport System.  
ANL-CCT-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL. 19990928.0146.  

CRWMS M&O 1999ai. Classification of the MGR Waste Handling Building Electrical 
System. ANL-HBE-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990927.0476.  

CRWMS M&O 1999aj. Classification of the MGR Waste Handling Building Ventilation 
System. ANL-HBV-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990927.0475.  

CRWMS M&O 1999ak. Classification of the MGR Waste Treatment Building 
Ventilation System. ANL-TVS-SE-000001 REV 00. Las Vegas, Nevada: CRWMS 
M&O. ACC: MOL.19990928.0150.  

CRWMS M&O 1999al. Classification of the MGR Site Radiological Monitoring System.  
ANL-SRM-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0128.  

CRWMS M&O 1 999am. Classification of the MGR Waste Handling Building Fire 
Protection System. ANL-HBF-SE-000001 REV 00. Las Vegas, Nevada: CRWMS 
M&O. ACC: MOL.19990927.0479.  

CRWMS M&O 1999an. Classification of the MGR Site-Generated Radiological Waste 
Handling System. ANL-SRW-SE-00000I REV 00. Las Vegas, Nevada: CRWMS 
M&O. ACC: MOL.19990928.0149.  

CRWMS M&O 1999ao. Classification ofthe MGR Emergency Response System. ANL
ERS-SE-00000Q1 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL. 19990928.0222.  

CRWMS M&O 1999ap. Classification of the MGR Health Safety System. ANL-HSS
SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990927.0478.  

CRWMS M&O 1999aq. Classification ofthe MGR Site Communications System. ANL
TCS-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0148.  

CRWMS M&O 1999ar. Classification of the MGR Site Water System. ANL-SWS-SE
000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: MOL.19990928.0179.  

CRWMS M&O 1999as. Classification of the MGR Site Electrical Power System. ANL
SEP-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0196..
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CRWMS M&O 1999at. Classification of the MGR Site Compressed Air System. ANL
TCA-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0151.  

CRWMS M&O 1999au. Classification of the MGR Site-Generated Hazardous, 
Nonhazardous & Sanitary Waste Disposal System. ANL-SHZ-SE-000001 REV 00. Las 
Vegas, Nevada: CRWMS M&O. ACC: MOL.19990928.0180.  

CRWMS M&O 1999av. Classification of the MGR Safeguards and Security System.  
ANL-SSG-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL. 19990928.0181.  

CRWMS M&O 1999aw. Classification of the MGR Surface Environmental Monitoring 
System. ANL-SEM-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0182.  

CRWMS M&O 1999ax. Classification of the MGR Administration System. ANL-ADS
SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0153.  

CRWMS M&O 1999ay. Classification of the MGR Maintenance and Supply System.  
ANL-MSS-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL. 19990928.0152.  

CRWMS M&O 1999az. Classification of the MGR Site Operations System. ANL-SOS
SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL. 19990928.0183.  

CRWMS M&O 1999ba. Classification of the MGR Off-Site Utilities System. ANL
OUS-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0155.  

CRWMS M&O 1999bb. Classification of the MGR General Site Transportation System.  
ANL-GST-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL. 19990928.0129.  

CRWMS M&O 1999bc. Classification of the MGR Performance Confirmation Data 
Acquisition/Monitoring System. ANL-PCA-SE-000001 REV 00. Las Vegas, Nevada: 
CRWMS M&O. ACC: MOL.19990928.0154.  

CRWMS M&O 1999bd. Classification of the MGR Pool Water Treatment and Cooling 
System. ANL-PLS-SE.-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0191.
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CRWMS M&O 1999be. Classification of the MGR Uncanistered SNF Disposal 
Container. ANL-UDC-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O.  
ACC: MOL.19990928.0216.  

CRWMS M&O 1999bf. Classification of the MGR Canistered SNF Disposal Container.  
ANL-CDC-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O. ACC: 
MOL.19990928.0143.  

CRWMS M&O 1999bg. Classification of the MGR Defense High Level Waste Disposal 
Container. ANL-DDC-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O.  
ACC: MOL. 19990928.0142.  

CRWMS M&O 1999bh. Classification of the MGR DOE Spent Nuclear Fuel Disposal 
Container. ANL-EDC-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O.  
ACC: MOL. 19990928.0141.  

CRWMS M&O 1999bi. Classification of the MGR Non-Fuel Components Disposal 
Container. ANL-NDC-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O.  
ACC: MOL.19990928.0140.  

CRWMS M&O 1999bj. Classification of the MGR Naval Spent Nuclear Fuel Disposal 
Container. ANL-VDC-SE-000001 REV 00. Las Vegas, Nevada: CRWMS M&O.  
ACC: MOL.19990928.0218.  

Wilkins, D.R. 1999. "Direction to Transition to Enhanced Design Alternative II." 
Memorandum from D.R. Wilkins (Yucca Mountain Site Characterization Project) to 
Distribution, June 15, 1999, LV.NS.JLY.06/99-026, with enclosures. ACC: 
MOL. 199990622.0126 and MOL. 199990622.0127.  

YMP (Yucca Mountain Site Characterization Project) 1998. Technical Guidance 
Documentfor License Application Preparation. YMP/97-03, REV 0. Las Vegas, 
Nevada: Yucca Mountain Site Characterization Office. ACC: MOL.19990104.0465.  

YMP 1998. Q-List. YMP/90-55Q, REV 05. Las Vegas, Nevada: Yucca Mountain Site 
Characterization Office. ACC: MOL.19980513.0132.  

7.2 PROCEDURES 

QAP-2-0, Rev. 05. Conduct ofActivities. ACC: MOL.19980826.0209.  

QAP-2-3, Rev. 10. Classification of Permanent Items. ACC: MOL. 19990316.0006.
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Engineering & Design Products for LA 

~~~ ~~~ id dsUb 4 5.? itiii imA ~~r~,~ 
, -. ~

I uw o -N a m mn s tra tlo n •iy s teNi ., , ,L'• t , P .
Quality Level Classification 
SDD Section 1 RSO 

RSO

ATS�Assem blv �
Quali Level Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDD Section 2 System Description & Compliance 
Engineering Cornliance Package 

Cask Pre aration S stem Maximum ment Env 
Cask Preparation Mechanical Syster Analysis 
Cask Material Handlin Flow Diagrams 
Cask E ui ment Arran ements 

Cask/DPC Unloading/Staging Mechanical.Syster Analsls 
Cask/DPC Unloading/Stagin Material Handling Flow Dia rams 
Cask/DPC Unloading/Stagin SNF Baskets Analysis 
Cask/DPC Unloading /Staging SNF Basket Racks In Pools Analysis 

D ATS Prelimina Proto e S ecifications 
D ATS Mechanical S stem Anal sis 
Dry ATS Material Handlin Flow Diagrams 
D ATS Equipment Arrangements 

DC Loading Preliminar Prototype Secifications 
DC Loading Mechanical System Analysil 
DC Loading Material Handling Flow Diagrams 
DC Loading Equipment Arrangements 

DC Inerting/Decon Prelimina Protote Specifications 
DC Inerting/Decon Mechanical System Analysis 
DC Inerting/Decon Material Handling Flow Diagrams 
DC Inerting/Decon Equipment Arrangements 

Cask Prep/Cooldown Suport Maximum Equipment Envelopes 
Cask Prep/Cooldown Su ortE ui mentArran ements 
Cask Prep/Cooldown Process E ui •ment Selection Analysis 

Assembly Dring Maximum E quiment Envelopes 
Assembi D ingE ui ment Arrangements 
Aing Process Eqment Selection Analysis

RSO. _ 
RSO 
RSD 

RSD 
RSO 

RSD 

RSD 
RSD 
RSD 

RSD 

RSD 
RSD 

RSD 

RSD 

RSD 
RSD 

RSD 

RSD 

RSD 

RSD 
RSD 

RSD 

RSD 

RSD 
RSD 

RSD 

RSD 
RSD 

RSD 

RSD 
RS D

Assembly Drying Utility/Waste Summaries RSD
I.ene

RSO-Repository System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

BOOOOOOO-01717-3400-00002 REV 02

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

1-2

I,S• • ,• l•v•,•,•:• _• • • •; IV•LL• L = J • • • •* • • "• •'•

rietion & functions 

equipment 
.pion to describe operation 
Iagrams (MFDs) 
s - sketches for major uipment 

2tlon to describe operation 

askets - size, configuration, material 
'asket racks - size configuration, material, operatlonal movements 

ation 
.tion to define operation and major uipment; needed to size building and design structure 

- sketches for ma orequipment 

lation 
tion to define operation and major uipment; needed to size building and design structure 

- sketches for major equipmont 

atlon 
'tion to define operation and major uipment; needed to size building and design structure lion of flow among major leces of equipment 
- sketches for major equipment 

"e ueqment 
- sketches for major equipment 

tion to define operation and major uipment: needed to size buildin and design structure 

equipment 
- sketches for major equipment 

tlion to define operation and ma or equipment; needed to size buildin and design structure te descriptions



Engineering & Design Products for LA

Quality Level Classification RSO 
SDD Section 1 RSO 
SDD Section 2 Executive Summar EBS 
SDD Section 2 System Description & Compliance EBS 
Engineering Compliance Package RSO 

Backfill Emplacement Methodology s8s Demonstrate feasibility of concept Backfill Operations l&C System Concepts EBS 

Quality Level Classification RSO 
SDD Section 1 RSO 

CPB GA Building Floor Plans RSD GAs - sketches 
CPB Space Program Analysis RSD Custom anal sis 
CPB Schematic Building - Floor Plans RSD GAs - sketches 
CPB Schematic Building - Sections RSD GAs - sketches 
CPB Schematic Building - Elevations RSD GAs - sketches 

CPB Fire Hazards Analysis RSD Narrative w/sketches to show fire protection zones and fire barriers 

HVAC Systems Analysis RSD General description and load definition 

CPB ALARA Studies RSD Custom analysis 
CPB Radiological Zone Plan RSD Plan drawings sketches 

Quality Level Classification RSO 
SDD Section 1 RSO 
SDD Section 2 Executive Summary RSD 
SDD Section 2 System Description & Compliance RSD 
Engineering Compliance Package RSO 

Update general description w/sketches to show material flow and major equipment location In Carrier Bay; Mechanical System Analysis RSD minimum detail for safety 

Quality Level Classification RSO 
SDD Section 1 RSO

RSO-Repository System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

BOOOOOOO-01717-3400-00002 REV 02

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

1-3



Engineering & Design Products for LA

11UU6ýltlf~ W >,:F~i~ i P44 crP ,0 YW ~ ~ ~u* ~ ELFME"-

Qual Level Classification 
SDD Section 1 
SDD Section 2 Executive Summa 
SDD Section 2 System Description & Compliance 
En ineerin Corn liance Packa e 

Quali Level Classification 
SOD Section 1 
SOD Section 2 Executive Summar 
SOD Section 2 System Description & Comp liance 
EngineerinConiacPcke 

Mechanical System Analysis

Quali Level Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDD Section 2 System Description & Compliance 
En ineerin Com liance Packa e 

Cask Pre Mechanical System Analysis 
Cask Pre Material Handlin Flow Diagrams 
Cask Prep Euipment Arrangements 

Canister Transfer/Staging Mechanical S stem Anal sis 

Cask Pre2/Purge Suport Maximum E ui ment Envelo es 
Cask Prep/Purge Suport Equipment Arrangements 
Cask Pre /Purge Su ort Process System Analysis

4 � � �lMff��IA�4t44 �l 4 �
I RSO I

t RSO • 
WP 
WP 

RSO

RSO 
RSO 

RSD 
RSO 

RSO 

RSD

RSO 
RSO 
RSD 
RSD 
RSO 

RSD 
RSD 
RSD 

RSD 

RSDE 

RSD 

RSD

RSO-Reposltory System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

BOOOOOOO-01717-3400-00002 REV 02

General description w/sketches to show process flow and major equipment location; minimum de;tail to -show safet risk

General description to define operation and ma or equiment; needed to size bulding and design structure MFDs 

Equipment GAs - sketches for m ul ment 

General description to define operation and majorequl ment; needed to size buli d structure 

MEEs for major uipment 
E quipment GAs - sketches for major.e qulment 
General description to define operation and major ulpment; needed to size buildin and n structure 

QLI - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

1-4
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Engineering & Design Products for LA

DC WelingIsato imntSlcinAayi 

Qua1 Leve Classification 

SODtinSectioncl 1 

SOD Section 2 Executive Summar 
SOD Section 2 System Dcrtin& Coinllance 

[En ineeritn Coin anc: Paka 

DC Handling/Staging Mechanical System Analysis 
DC Handling/StagIng Material Handling Flow Diagrams 
DC Handling/Staging E ul ment Arrangements 

DC Welding/Inspaction Equipment Selection Analysis 
DC Weldaing/Insection Prototye Specifications 
DC Welding/Inspoction Mechanical System Analysis 
DC Welding/Ins action Material Handlin Flow Diagrams 
DC Weiding/Ins ection E ui mentArrangements 

DC Welding maintenance/Saervice Mechanical System Anaiysis 

DC Welding Maintenance/Service Material Handling Flow Diagrams 
Welding Equip ment Drawings 

DC Transporter Loading Mechanical System Analysis 
DC Transporter Loading Material Handlin2 Flow Diagrams 

DC Inerting Supporl Maximum Equipment Envelopas 
DC maerling Support Equipment Arrangements 
DC Inerting System Process Equipment Selection Analysis 

DC Decon Support Process Equipment Selection Analysis 

DOC-',Defo:;er 
Qual Level Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDD Section 2 System Description & Compliance 
Engineering Coinliance Package

RSO 
RSO 
RSD 
RSD 
RSO 

RSD 
RSD 
RSD 

WP 
WP 
WP 
WP 
WP 

WP 

WP 

WP 

RSD 
RSD 

RSD 
RSD 
RSD 

RSD

RSO 
WP 
WP 

RSO

Defense High level Waste Disposal Drawings WP 

Quali Level Classification 
RSO 

SDD Section 1 
RSO 

SDD Section 2 Executive Summary W 

RSO-Repository System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

BOOOOO000-1717-3400-00002 REV 02

General description to define operation and major uipment; needed to size buildin and design structure MFDs 
Euipment GAs - sketches for maor equipment 

Select analysis 

Outline specifications.  
Select analysis 

MFDs 
Eqimn As 

General descriprrtion of weld maintenance/servlce/DC prep~r aration 

MFDs 

Welding and non-destructive examination equipment 

General description to define operation and major eauipment; needed to size building and design structure MFDs 

MEEs for ma or a•qu• ment 
Equipment GAs - sketches for maor equipment 
General description to define operation and ma or equiment; needed to size building and design structure 

General description to define operation and major eq.u•ment; needed to size building and design structure

Basic view, barriers, fuel basket, internals, supported by waste package material, structural, criticality, thermal and risk analyses 

QLI Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

I-5
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Engineering & Design Products for LA

SDD Section 2 System Description & Compliance WP - M W 
Engineering Cornliance Package RSO 

Quail Level Classification RSO 
SDD Section 1 RSO 
SDD Section 2 Executive Summa RSD 
Engineering Cornliance Package RSO 

Fire Protection System Analysis RSD Simple scoping analysis 

GCSGrtjwd~onr~t' t~n~ l~', f.ýi ' Qi2'tqg t Mania emehVdecisio tofotdi7ebdý15 n tt1~iW~~Wn Qualit Level Classification RSO 
SDD Section 1 RSO SDD Section 2 Executive Summary EBS 
SDD Section 2 System Description & Corpliance EBS 
Engineering Corplance Package RSO 

Ground Control for Emplacement & Non-emplacement Drifts EBS Demonstrate methodology Longevit of Emplacement Drift Materials EBS Demonstrate methodology Earth uake Desi n Anal sis EBS Demonstrate methodology Design Parameters for Ground Control EBS Demonstrate methodology Rock Bolt Analysis EBS Demonstrate methodoloy Steel Set Analsis EBS Demonstrate methodolog Rock Mass Classification Analysis EBS Demonstrate methodolo Drift Design Guide EBS Demonstrate methodology Maintenance Analysis EBS Demonstrate methodology In-Situ Test Analysis EBS 

Qualit Level Classification RPSC
SDD Section 1 

Quality Level Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDD Section 2 System Description & Compliance 
Engineering Compliance Package 

Electrical Load Analysis

RSO

RSO 
RSD 
RSD 
RSO 

RSD

Electrical Design Analysis RSD 
Electrical Equipment Arrangements RSD

RSO-Reposltory System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

BOOOOOOO-01717-3400-00002 REV 02

summary description & functions

Select analyses 
General description to define operation, grounding, cable size & space, & major equipment; needed to size building & design structure 
E ulpment GAs - sketches for major equipment 

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality 

I-6

RSO



Engineering & Design Products for LA

. . . .- -~I 'r

Qualit Level Classification RSO 
SDD Section 1 RSO 
SDD Section 2 Executive Summary RSD 
SDD Section 2 System Description & Compliance RSD 
Engineering Coinliance Packa e RSO 

N arratlv 
Fire Hazards Analysis RSD fire barr

Qual LvW lassulrcation RSO 
SDD Section 1 R '
SDD Section 2 Executive Summary RSD 
SDD Section 2 System Description & Compliance RSD 
Engineering Compliance Package RSO 

WHB GA Building Floor Plans DrC %
WHB S ace Pro ram Anal sis 
WHB Architectural Analysis 
WHB Schematic Building - Floor Plans 
WHB Schematic Building -Sections 
WHB Schematic Building - Elevations 
WHB Schematic Building - Roof Plans 
WHB Control Station Arrangement 

Cask Dro Structural Ana sis 
WHB Earthquake Analysis 
WHB Structural Analysis 
WHB Foundation Analysis 
WHB Structural Reporl 
WHB Preliminary Foundation Plan
WHB Preliminary Roof and Floor Framing 
WHB Preliminary TyVlcal Cross Sections

Shield Doors, Windows, and Hatches Equipment Selection Analysis 

WHB Maintenance Supoil Equipment Mechanical System Anals 

WHB Radiation Shieldin Analysis 
Criticali Safe Analysis 
WHBALARA Studies

RSD 
RSD 
RSD 

RSD 
RSD 
RSD 

RSD 

RSD 

RSD 
RSD 

RSD 

RSD 
RSD 
RSD 
RS D

RSD 

RSD 

RSD 
RSD 
RSD

WHB Radiation Dose Assessment RSD 
WHB Radiological Zone Plan RSD

I

JL.uslon

RSO-Reposiltory System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package

4~~t~l~ IT~ Lqs~~I~g! qmrn 3

'e description of fire & explosion detection & suppression wlsketches to show fire protection zones and rers 

ketches 
analysis 
nalysis; detail based on design tornado/earthquake 
ketches 
ketches 
ketches 
ketches 
s building sizing; sketches 

ne maximum cask drop height based on known casks 
Analysis 
nalsis 
Analysis 
Analysis 

-wings - sketches 
awings - sketches 
ketches 

building sizing/structural design; define design criteria; define window location to support concept of 
rns 

r facility design & space allocation; maintenance philosophy; for ATS/CTS; equipment location; space rents.  

nal•stys 
analysis -SNF baskets and basket racks In the ATS 
analysis 
analysis 
wings - sketches 

- Quality Level 1 
Quality Level 2 

•.Quality Level 3 
onventional Quality

B00000000-01717-3400-00002 REV 02 1-7
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Engineering & Design Products for LA

LLW Collection/Transfer Maximum E quiment Envelopes 
LLW Collection/Transfer Equipment Arrangements 

LLW Collection Transfer Process Equipment Selection Analsis 

Cask Decon Suppoi Equipment Arrangements 

Cask Decon Su.port Process System Analysis 
Cask Decon Suport Maximur-'Equl ment Envelopes 

Quality Level Classification 
SDD Section 1 
SDD Section 2 Executive Summar 
SDD Section 2 System Description & Camplance 
Engineering Coinlance Package 

HVAC S stem Anal sis 
HVAC Duct Sizing/ Layout Analysis 
HVAC Flow and Control Dia.rams 
HVAC Confinement Zone Plans 
HVAC Euipment Drawings 
HVAC E ul mentarran ements

RSD 

RSD 

RSD 

RSD 

RSD 

RSD

SRlSO0 RSO 

RSD 
RSD 

RSO 

RSD 
RSD 
RSD 

RSD 
RSD 

RSD

MEEs for major equipment 
Equlsment GAs - sketches for ma ent 
Narrative-minimum detail to show safety risk & description of operations; sketches of process flow; waste Summaries; hydraulic analyses 

Equipment GAs - sketches for malor uipment 
Narrative-minimum detail to show safety risk & description of operations; sketches of process flow; waste summaries; hydraulic analyses 
MEEs for major equipment

General description and load definition; Include exhaust stack monitoring; basis for building description and structure. design 
Engineerin select analysis and sketches 
Process Flow Diagrams PFDs 
Engineerin and lan drawin s. - sketches 
MEEs for major uipment 
Sketches forment rooms

Qualit Level Classification RSO . 77 
SDD Section 1 RSO Summa description & functions 

Quali Level Classification RSO 
SDD Section 1 RSO 

Subsurface Muck Handlin & Disposal Concept EBS anls 

Q el Classification RSO
SDD Section 1 

fSite Layout Analysis 
IFlooding Analsis 
Engineering Files to Support LA (EFLA)

RSO 

RSD 

RSD 

RSD

RSO-Reposltory System Operation 
RSD-Reposltory Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

B0000OO0-01717-3400-00002 REV 02

Includes sketches 
Design criteria 

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality 

1-8
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Engineering & Design Products for LA
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Q u li y L e e C la s s ifi c a tio n R S O.. 
. .. • . . .  

SDD Section 2 RSO Sstem Decrtotion & functions 

Quai l Classification RSO 
SDD Section 1 RSO 
SDD Section 2 Executive Summary WP 
SDD Section 2 System Description & Compliance WP 
En ineerin Corn liance Packa e RSO 

OMSb MGR'face Safe6tandiMonitoriWnkg DesnCIonceitSEkS incRluds M _blckdaga•m; s , 
QualitL Classfication RSO 
SDD Section 1 RSO 
SDD Section 2 Executive SummarE SDD Section 2 System Description & Compliance 

Engineering Com lance Package RSO 

Subsurface Integrated ControlSsemDsg EBS Demonstrate feasibiliyo cnet 

Subsurface RConiton Data Communication Standards EBS 

Subsurface Safetylt and Monitoring DesynConcets EBS Includes block diagrams 
OUStiOffiftlte;UtllltldssitS~tei, i•,'ý;iii:,•N•,ýrý-, • t~~,Z,?•: , ••CasiictonRS ' •... '•• '• +•;t!•:•,:• 

SOD Section 1 RSO Sumr ecition &-functions 

QuliyLeelCassification RSO 

SDD Section 1 RSO -.  
SDD Section 2 Executive Summary_ EBS 

Engineering Compliance Package RSO 

iPerformance Confirmation Data Acquisition System Analysis EBS 

l •aiyCasificafion R•(O

SDD Section 1 RSO 
SDD Section 2 Executive Summary EBS 
En ineerin Com liance Package RSO 

PC Emplacement Drift Monitoring System Design Concepts_ .5 EBS

RSO-Reposltory System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

B00000000-01717-3400-00002 REV 02

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

1-9



Engineering & Design Products for LA

"II
Uuality Levei Classflicatlon 
SDD Section 1 
Engineering Compliance Package 
SDD Section 2 Executive Summary 

PLI, 6 ,Wtrmitno
Quality Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDD Section 2 System Description & Compliance 
Engineering Compliance Package

Pool Water Treatment/Cooling Maximum Equipment Envelopes 
Pool Water Treat/Cooling Equipment Arrangements 
Pool Water Treat/Coollng Process Equipment Selection Analysis 
Pool Water Treat/Cooling Utility/ Waste Summaries
Pool Water Treat/Co draulic Analysis (Line & Flow)
Pool Water Treat/Coolino Prnice• Rv~t~m Ank,.I,=

RSO 
RSO 
RSO 
RSO

RSO 
RSO 
RSD 

RSD 

RSO 

RSD 

RSD 

RSD 
RSD

Pool Water Treat/Cooling Process Flow Diagrams (PFDs) RSD
Pool Water Treat/Cooling Piping & Instrument Diagrams (P&lDs) RSD

i juaiment onl
I . ~a U I ire amem

MY 
lit,

Qualit Level Classification RSO Tag " " 

SDD Section 1 RSO 

Subsurface Compressed Air System EBS Scoping analysis for SDD supprt 

SCS'.ýS b ..... ........t.. -~ w'i r r~ r~ 
Qualit Level Classification RSO 
SDD Section 1 RSO-

Closure Sealing Approach CneEBS demonstration 

Quality Level Classification RSO 
SOD Section 1 RSO 

Subsurface Development Transportation System Analysis E BS Sufficient to support SOD 

CDJbk-0Ith? 0 . . .. ....  
Quality Level Classification
SDD Section 1 RSO

-leciricai Load Studv
__R . /3enerai

RSO-Repository System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 
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arrangements & process illustrations, as approprate 

Level 1 
Level 2 
Level 3 

nal Quality

1-10

-AL:7ý AIJZIUUý jI-.'I-rPFINT-PzrIn

I

r equipment 
S - sketches for major equipment 
iption to define operation and major equipment; needed to size building and design structure 
C 

Cooling
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Quait Level Classification 
SDD Section 1 

SDD Section 2 Executive Summary 
EnineerinOCilnce Package 

Qualit Level Classification 
SDD Section 1 

General Description

RSO 
RSO 
RSD 
RSO 

a a" CQ 
RSO 
RSO 

RSD

Summary description & functions 

Simple sp an sls

SET:! S6 si rtf6hS6td ' 4 ii 

Qulty Level Classification RSO SDD Section I RSO 

Subsurface Excavation Methodology EBS Supports general description 

Qult evel Classification or

SDD Section 1 

SS Emplacement Transportation System (Rails, etc.)

Quality Level Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDD Section 2 System Description & Compliance.  
Engineering Compliance Package

Quality Level Classification 
SDD Section 1 

Fire Hazards Scopin Report 
Emplacement Fire Protection System

RSO 

EBS

RSO 
RSO

I--- �
RSO 
RSO 

EBS 

EBS

RSO-Repository System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 
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define interfaces 

ments & process illustrations (3D) Included In analysis 

ption & functions 

y Level 1 
y Level 2 
y Level 3 
'nal Quality

I I . ...... ..... I I . ýýý w M a

U, %d6i-
i - L, r - 'ý"
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RSO-Repository System Operation 
RSD-Reposltory Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 
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OL1 - Quality Level 1 
0L2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

1-12
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Qualit Level Classification
SOD Section 1 RSO
SDu Section 2 Executive Summarv _... - -R

DUD oeciuon 2 System uescriction & Comnfinnnp
Engineering Compliance Package RSO

Slid . lalIUIJI a u quipment Envelooes I I
.... -. ,

' General descr Solid Process Equipment Selection Analysis RSD structure desii 

Liquid LLW Maximum Equipment Envelopes RSD MEEs for maji 
Liquid LLW Equipment Arrangements RSD Equipment GA 

General descr Liquid LLW Process Equipment Selection Analysis RSD structure desi

ChltemicaI LLVV Maximum qouliment Envelopes
Chemical LLW Equipment Arrangements RSD JEqp GA

Chemical LLW Process Enuinma•nt RAlAC'tlrnn An==lv,=l=
.. ...... I... ... istructure oesig

- - - � 2"�t1�I� 1 dL�k�x I � �

or equipment 
S - sketches for major equipment 

iption and load definition; include exhaust stack monitoring; basis for building description and gn 

or equipment 
s - sketches for major equipment 

iption and load definition; include exhaust stack monitoring: basis for building description and gn 

r equipment 
s - sketches for major equipment 

iption and load definition; include exhaust stack monitoring; basis for building description and gn

Quality Level Classification RSO SDD Section 1 
RSO 

Security Barrier System Site Plans RSD Site drawings - sketches superimposed on site layout 

Quality Level Classification RSO
SUU Section 1

DD S ti Executive Summarv,
SDD Section 2 System Description & Compliance

Emplacement Drift Isolation Door Control Svstem

FP5S

EBS

4 .1
S ~ ~ ~2AiI'.i; ~I B

- - I �- - I
EBS

Airflow to Meet Emplacement Temperature Goals

or, Retr..Ieval BlaIs CUolI1-o

EBS

EB 4

Airflow for Remote & Human Access EBS 
Airflows required for Accessible Areas EBS

EB-**-''-'

General arrangements & process Illustrations (3D) Included In analysis 

Demonstrate feasibility of concept 
Demonstrate feasibility of concept 
Demonstrate feasibility of concept 
Demonstrate feasibility of Concept 
Demonstrate feasibility of concept 
Demonstrate feasibility of concept 
Demonstrate feasibility of concept

RSO-Repository System Operation 
RSD-Reposltory Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 
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QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

1-13

I"1
EZOD

pacemen en aon Network Simulations=
PRR

Empacemen entation System PR•

P.
I=Rq

Ventilation Shaft Sitina

" FSOU

onit i orng and Control E1
or S t D

DOI-•

olid Equpment Arrangements

r
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P:R•

PR•

•ubsurface VeniLlatUi M¥UI|IIUHI •]lr}

Drift Isolti D
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~ ~~ 
_ ___ ___ __441__ 

__ _ __ _ __ _ I 'A .__Q____

Overaji Ventilation Syste 
S WC iS u bs •tlf'cq~i.Wr tiC 611ec tionIRetb•ss~ 

Quality Level Classification 
SDD Section 1 

Subsurface Water Collection /Remo val SytemA 

Qualit Level Classification 
SOD Section 1 

SOepooySnte Oper ationer Usage 
FeSEnnressdon Water System 

QualitK elI Classificatio 

SID Section 1 

SDD Section 
SDD Section 2 Executive Summa.v 
SDD Sectio 2 S~ystem Description. & Compliance 

WP-astce Package 

WTB GA Building Floor Plans WTB Space Program Analysis 
WTB Schema:tic Building. Floor Plans 
WTB Schematic Building Sections 
WTB Schematic Building. Elevatbo-ns-

WTB Fire Hazards Analysis 

WTB ALARA Studies 
WT a too cal Zonee Plann 

uaitLee Classification 
LbDD Section 1 

RSO-Reposltory System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 
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EBS Demonstrate feasibility fcnet 

RSO 

R S O 
,, 

EBS 

RSO 

RSO 
RBS 

RSD 

RSO 

RSD- GAs - sketches to' supotbuidig lenr and structural deglag.nn 
RSD Custom analysis 
RSD GAs - sketche,, 
RSD GAs - sktetches 

RESD "G-S - sketches 

Custom analysis - narrative w/sketches to show detection and suppression systems, fire protection zonsan RSD fire barriers ns n 

RSD Custom anlsis 
RSD Plan drawings - sRketches 

R S . . . . ..' ....... t:.. '. •.  RO to&fucin

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

1-14
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Qualit Level Classification 
SOD Section 1 

Communications Design Analsis 

Quality Level Classification 
,SDD Section I 
SDI Section 2 Executive Summary 
SDD Section 2 System Description & Comrpliance 
Engineering Cornliance Package 

IIVAC System Anaiysls 
HVAC Flow and Control Diagrams 
HVAC Confinement Zone Plans 
HVAC Equipment Drawings 
HVA(C Euipment Arrangements 
U DCI.Uh•ti S• tia1'nihr' 4~ 's 

Qual Level Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDD Section 2 System Description & Compliance 
Engineering Cornliance Package 

Uncanistered SNF Disposal Container Drawings 

vD- N• xava •l.SNF•Uis osal !4$~ 
Quali Level Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDD Section 2 System Description & Compliance 
Engineering Cornliance Package 

Naval SNF Disposal Container Drawings

RSO 
RSO 

RSD 

RSO 
RSO 
RSD 
RSD 

RSO 

RSD 

RSD RSD 
RSD 

RSO 

WP 
WP 
RSO 

WP 

RSO 

WP 
-WP 

RSO 

WP

RSO-Repository System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

BOOOOOOO-01717-3400-00002 REV 02
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fro

General description and load definition; include exhaust stack monitoring; basis for building descrip Ton and 
structure design 
PFDs 
Plan drawings - sketches 
MErApsfor major equipment 
Sketches for major e ui ment/duct ana ses 

Basic view, barriers, fueI basket, internals, supported by waste package material, structural, criticality, thermal 
and risk analyses 

Basic view, barriers, fuel basket, Internals, supported by waste package material, structural, criticality, thermal and risk analyses 

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality
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QElaement Glass ificAatl n 
S)SetoSDD Section 2 Executive Summary.  

SDD Section 2 System Description &, Compliance 

Waste Transportation and Emplacement Monitoring and Control 
Emlcmetsstem Control and Communication Anals 
Emplacement Can Analysis a)L 

Emplacement Drift Transfer Dock Analysis 
Instrumentation & Controls for Waste Emplacement Analysis 

Emplacement Gantry and Carrier Analysis 
Trans orter Safe S stem Anal sis 
Transport Locomotives w/ Shieldin.and Brakes Analysis 
Shielded WP Transporter and Transfer System Analysis 
Transporter Equl ment Shleldin Calculations 
Reliabilit Anal sis Su ort for Tran 

Qual Level Classification 
SDD Section 1 SDD Section 2 Executive Summary.  
SDD Section2 System Description & Compliance 
EnierigCmliance P acka.gqe 

WP Remedlation Mechanical yte snlysi 
WP Remediation Material HandlingFo Darms

Qual el Classification 
SDD Section 1 
SDD Section 2 Executive Summa 
SDD Section 2 System Description & Coiplance 
En ineerin Com liance Packa e 

Retrieval E ul ment & Strateg 
lConcep o0erations Summar

EBS 
EBS 

EBS 
EBS 
EBS 

EBS 

EBS 
EBS 
EBS 

EBS 
EBS 

RSO 

RSO 
RSD 
RSD 

ERSO 

RSD 
RSD

*� .. 44 � i�; �, � �i.uF�: �l7�k� �u FInhmnnI�nmmanta4'��A 
- -

General descri tion to define o eratlon and major equipment; needed to size buildin ana es tructure MFD's

RSO

RSO 
RSO/EBS 
RSO/EBS 

RSO 

EBS 
EBS

RSO-Reposltory System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 
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General arrangements & process illustrations (30)• ncluded In analysis 
General arrangements & process illustrations (3D) Included in analysis 

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

1-18
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V

Demonstrate concept 

General arrangements & process illustrations 3 Included In analysis, demonstrate feasibility General arrangements & process illustrations (3D) Included In analysis, demonstrate feasibility 
General arrangements & process illustrations (3D) Included in analysis, demonstrate feasibility 

General arrangements & rocess illustrations 3D) Included In analysis, demonstrate feasibilit General arrangements & process illustrations3D Included In anal sis, demonstrate feasibility General arrangements & rocess Illustrations 3D Included In anal sis, demonstrate feasibili G arrangements & rocess illustrations 3D Included In analysis, demonstrate feasibilit 
Suprspeclosure safetyanlysi
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I Classification 
SDD Section 1 
SDD Section 2 Executive Summary 
SDi) Section 2 System Description & Com pliance lniern onfance Package 

Function of Backfill in Emplacement Drifts 
Backfill Material Properties 
Emplacement Drift Invert Concept 
Invert Configuration & Dripshleld Interface 
Invert Construction Methodology 
Invert Material Properties 
Backfill Handling & Placement System 
Su port Assembl Drawin s 
Oi Shield Drawings 

Product A picabt~oMlii~ 
BOP HVAC System Analysis 

Radiation Dose Assessment 
ALARA Design Guide 

Prelimina E ui ment List 

Conce I of O0erations for Surface Facilities 

Project Descriplion Document 
MGR Rem• uirements Document 

Internal Hazards AnalDsas 
External Hazards Analysis 
Release Fractions for Commercial SNF 
Aircraft Hazards Ass sessment 
Industrial/Milita al DBE Assessment 
PrlmiayDBE Calculation 
Rainstorm/Flooding B n sis 
WindrTornado DBE Analysis 
Loss of Offsite Power Assessment 
Sesi Dsg riteria Assessment 
MG R Event Tree Analysis and Dose Assessment 

Preclosure DBE Safe Analysis 
Nuclear Safety Criteria Report 
MGR Integrated Safety Assessment 

RSO-Reposltory System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package

RSO 

RSD 
EBS 
EBS 
RSO 
EBS 
EBS 
EBS 

BSO 
RBS 
RBSO 

BSO 

WP 

WP 

RSD 

RSD 
ALL 

ALL 

RSD 

RSO 
RSO 

RSO 
RSO 
RSO 

RSO 

RSO 

RSO 

RSO 

RSO 

RSO 

RSO 

RSO 

Rso
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Su art postclsure safety analsis 
Support postclosure safety analysis 

Su2port postclosure safety analysis 
Supart p•stclosure safety analysis 
Demonstrate feasibility of concept 
Su rts ostclostwe 
Demonstrate feasibilit ofconce t 

Load Assessment buildings, cooling towers, purnp 

ofvarious building dose assessments and the radiological control area review 

Data base for major ul ment 

General description of concept of operations for the WHB and the overall North Portal Site - shifts, staffing, human factors 

s preclosure safe analysis 
Su orts reclosure safety analysis 
Su2arts reclosure safe analysis 
u closure safe analysis 

Suarts rpeclosure safe analysis 
Su orts reclosure safety analss 
Suprts preclosure safe analysis 
Su orts reclosure safe analysis 
Su arts reclosure sa-fet ani sis 
Su orts reclosure safe analysis 
Suparts reclosure safe- analsis 
Suparts reclosure safety analysis 
Suparts reclosure safe analysis 
Suprts preclosure safet analysis 

QL1 - Quality Level I 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CO - Conventional Quality
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P o s t c l o s u r P e f r a n c A l c t o S u d 
jBX Resolution for 350 OC Cladding Te._.__mperature 

f TX Resolution for Ground Control Rock Properties 
TBX Resolution for 200 GC Rock Wall Temperature 

Waste QuaTIn teMrfand Thro oc valuation 
TBX Resolution for Drift Orientation 
Waste HancaetSulrfements Allocation Evaluation 
TBe Resolution for Waste Package Environments 
Other Critical Postclosure TBX Resolution 
Non-Ritocal Postclosure TBX Resolution 
QL-1 Preclosure TBX Resolution 
QL-2 Preclosure A Resolution 

Test & Evaluation Plan 

YMSCO/OATI Interface Control Document ESF to MGR Interface Control Document 

Waste Packae to Surface ot Interface Control Document 
Surface to Subsurface Interface Control iocument 
Waste Package to Subsurface Interface Control Document 

Waste Acceptance S stem Resuirement Document 

Performance Confirmation Program Plan 

Radiological Cosuruences of a Subsurface Fire 
Damaged Waste Packagme Retrieval Analysis 
Ormpaliocal ALARA Anal Exsss 
Shielding Calculations for Abnormal Emplacement & Rtorieval 
Radiation Limits for Ri to yMaterials 
Waste Package Surface Caon Limits Subsurface Shielding Source Term Analysis 
Contamination & Airborne Source Terms 

EmplTcrans orift Manned Access 
Leak Detection System Oerion 
Radioeosicol Eosure To Subsurface Workers from Radon 
Subsurface Decontamination & Waste Generation Normal Occupational Radiation Exposures 

Em lcemet Dift hiedin alclations 

Waste Package Material Selection Analysis 
Waste Pack radation Process Models EB rnprt Process Models 
Waste Form DgaainPoesMdl 

RSO-Reposltory System Operation 
RSD-Reposltory Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 
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R O Su Eo~s postcloSi~re safetyanlsi' 
RSO SuP• t Pstclosnre safety ana.. ysis 
RSO 3 ostcosL~re safet nayi 
RSO SUPO otcloskire saft analysis 

- RSO Su O stclosure saft analysis 
RSO Suu 0sostqlosuresae s 
RSO bup or s Otclosure safety nalsi RS bjsEtcosr safetyanlsis 

RSO Su stclo'-'sure safe r ana 
ROtloure s~afe -sis 

RSO Sup rts esclosure safetyanl is 
RSO Su 0s esclosure safetyaayi 

RSO 0 o 

RSO Sup apces 

BS Su ot eclosure safety n~yl EBS Su~ o seclosuresft 
EBS~r SI '~lSur(sft 

EBS Su errs relosure 
sae 

EBS~rt 
'rclsure sft.  

Euport peclosuresft 

EBSO • couesft 

V ol u m I ne rfcl u e s a fe t roy o u e t f r D E S F t G e h a i a n n e o E n e c s RE-SO P r i tc Interfae s baetweny MS OadO T 
BSO Phs clo-Int rfa esaey 

EBS Su l ca l osutrfa esaft.  

EBS su preclosure safety 

as1 - su rsafiy evel y 

QLS -u ality Levlu el saet 
CQS Supot rClonv enoa suafety 

EBS Su orts 1-18 r
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RSO-Repository System Operation 
RSD-Repository Surface Design 
EBS-Engineered Barrier System 
WP-Waste Package 

B00000000o01717-3400o00002 REV 02

QL1 - Quality Level 1 
QL2 - Quality Level 2 
QL3 - Quality Level 3 

CQ - Conventional Quality

I-In
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______________System Designators

Administration
.mhlv Tmr~ ftfw.DS CQ

JCRWMS M&O 1999ax I

I

Site Water 
Subsurface Closure & Seal 
Subsurface Compressed Air 
Subsurface Development Transportation 
Subsurface Electrical Distribution 
Subsurface Emplacement Transportation 
Subsurface Excavation 
Subsurface Facility 
Subsurface Fire Protection 
Subsurface Ventilation 
Subsurface Water CollectionVRemoval 
Subsurface Water Distribution 
Surtace Environmental Monitoring 
Uncanistered Scent Nuclear Fuel Disposal Container 
Waste Emolacement 
Waste Handling Building 
Waste Handling Building Electrical 
Waste Handling Building Fire Protection 
Waste Hanaling Building Ventilation 
Waste Package Reredi~ation 
Waste Retrieval 
Waste Treatment Building 
Waste Treatment Building Ventilation

-4IV
�Yv� 

-t
-I.

SD
SC A

1"

SFRl-

( . i .

Co 9o
"C. MS.l4' MiO• 999 hfln

VC iC.WMS M&L L 19991

(70 ,OW.A g4~f lo

'-A999 4'-.� *

CQ.-,o, I,., 14A I • 99S

-~~RM M&"' 199 V6~JI ~
'-A &O~r~ 1999t'fnn

SW Q CRWMS M&O 199917 
SWC CQ 7CRWMS M&O 1999p 
SWD cQ CRWMS M&O 1999i 
SEM 3 CRWMS M&O 1999aw 
UDC 1 CRWMS M&O 1999be 
WES 1,2, CQ CRWMS M&O 1999m 
HBS 1,2, CQ CRWMS M&O 1999w

2, (7aO~A ,2r n in.

t CRWM O 19•9 am

no~ CQ L.til WMS~ NAZA 1909,a

r tNJ1 W S, M&;L- :999a
"W RS• I ............

2. 3. Lu IRWMS M&0 1999,

2L CII IRWNAS NA2.C 199aA
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System 

Designators

3 •rýwS M&,-' l999al

SET
SES

1t, 2, J3 C LKWMS M&O 1999ad Backfill Emplacement BES 2 CRWMS M&O 1999n Canister Transfer CTS 1, 2- 3, CQ CRWMS M&O 1999ae Canistered Spent Nuclear Fuel Disposal Container CDC I CRWMS M&O 1999bf Carrier Preparation Building CBS CQ CRWMS M&O 1999aa Carier Preparation Building Materials Handling CMH 2 CRWMS M&O 1999ab CarierlCask Handling CCH 2, 3, CQ CRWMS M&O 1999ac Carrier/Cask Transport CCT CQ CRWMS M&O 1999ah Defense High Level Waste Disposal Container DDC 1 CRWMS M&O 1999bg Disposal Container Handling DCH 2, CQ CRWMS M&O 1999ag DOE Spent Nuclear Fuel Disposal Container EDC I CRWMS M&O 1999bi Emergency Response ERS 3, CQ CRWMS M&O 1999ao Ex-Container XCS I CRWMS M&O 1999d General Site Transportation GST CQ CRWMS M&O 1999bb Ground Control GCS 2, CO CRWMS M&O 1999e Health Safety HSS CO CRWMS M&O 1999ap Maintenance and Supply MSS cQ CRWMS M&O 1999ay MGR Operations Monitoring and Control OMC 2 ICRWMS M&O 1999z Monitored Geologic Repository Site Layout MSL CQ CRWMS M&O 1999v Muck Handling MHS CQ CRWMS M&O 1999k Naval Spent Nuclear Fuel Disposal Container VDC I CRWMS M&O 1999bj Non-Fuel Components Disposal Container NDC 1 CRWMS M&O 1999bi 
Off-Site Utilities OUS CQ CRWMS M&O 1999ba Performance Confirmation Dat"Acquisition/Monitorinq PCA 3 CRWMS M&O 1999bc Performance Confirmation Emplacement Drift Monitorin PCM 3 ICRWMS M&O 1999j 
Performance Confirmation Waste Isolation 
VerificationNalidation PCV 3 CRWMS M&O 1999u Pool Water Treatment and Cooling PLS 2, 3, CQ CRWMS M&O 1999bd Security and Safeguards SSG Co CRWMS M&O 1999av Site Communications TCS CO CRWMS M&O 1999au Site Cc ressec Air '___,_, CO CRWMS M&O 1999at Site Electrical Power .SEP Co CRWMS M&O 1999as Site Fire Protection SFP 2 CRWMS M&O 1999, Site Generated Hazardous, Nonhazardous, and Sanitary 
Waste Disposal SHZ CO CRWMS M&O 1999au Site Generated Radiological Waste Handling SRW 2 CRWMS M&O 1999an Site Operations SOS CO CRWMS M&O 1999ba Site Radiological Monitodnnr o,-,.......

,

ICRWMS M&O 1999a,.
Assmbln Traonsel

Z• I"• M

SWS (X3 r'l•WIk.,Iq k,,l.•.t"• t ooo..
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