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7. Affected Pages 8. Description of Change:
Changes are a result ofOCRWM LP-7.5Q accepted with conditions, as documented on a Deliverable
Review Comment Sheet dated 3/1012008.

4-5 SNL 2007 (DIRS 178519], row for Section 6.4.4, after "Uncertainty in these corrosion rates", insert
"has been included in the model."
SNL 2007 (DIRS 181953], delete the second occurrence of "Stress cracks are sufficiently small and

4-7 tight to allow only the diffusive transport of radionuclides through the cracks" as a duplicate of two
lines above.

4-7 SNL 2008 (DIRS 183478], correct from "The probability of igneous an igneous event..." to "The
probability of an intrusive or eruptive igneous event..."
Delete the extra cell in the last column for the EBS TH Environment Submodel line; merge the cells
so the cited reference identifier covers both MSTHM Process Model and MSTHM Abstraction.. ._--- _.._--.

6-22, Table 6-4 EBS TH MSTHMProcess Model
Environment 6
Submodel MSTHM Abstrac ion

6-31 Delete the lines for core parameters "Closure Materials" and "Preclosure Ventilation"
The following changes are in Section 6.1.8

• Delete the last sentence in the first paragraph

6-36 • In the second paragraph, the sentence starting with "The process presented herein, replace
"presented herein" with "as it applies to postclosure activities"

• Delete first sentence of third paragraph.
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Scientific Analysis/Calculation QA: 

Administrative Change Notice Page 2 of 4 

Complete only applicable items. 

1. Document Number: ANL-WIS-MD-000024 2. Revision: 01 3. ACN: 01 

4. Title: Postclosure Nuclear Safety Design Bases 

6-37 

Replace the first paragraph with: 

Processes and responsibilities for evaluating proposed changes to repository design, engineering, construction, 
and operations activities that could impact the postclosure safety analyses will be controlled through 
configuration management and change control processes.  These controls may also be used to evaluate the 
potential inclusion of items in the Q-List, as necessary. 

In the second paragraph, delete “pursuant to this new procedure will” so paragraph reads: 

Evaluations conducted include programmatic decision activities, as defined in SCI-PRO-002, 
Planning for Science Activities as these evaluations consist of “what-if” studies of proposed changes 
to technical baseline parameters and processes.  Approved design changes will be incorporated into 
the design and technical baseline using applicable procedures. Programmatic decision activities may 
involve alternative conceptual models, parametric changes, scientific analyses or calculations. 
Programmatic decision documentation shall fully describe the intended use of the product, and shall 
fully justify assumptions, inputs, and decisions with respect to its intended use. 

In the third paragraph after “concludes”, delete “a report, which will include”, and replace “report” 
with “evaluation” in two places so the paragraph reads: 

The evaluation concludes with documentation of the analysis supporting the results, as well as the 
results, justifications and conclusions that document the results of the evaluations and any subsequent 
impacts.  Also, the evaluation will define, if warranted, a proposed path forward and any additional 
actions to be taken.  The evaluation will be provided to lead lab senior management for any further 
action, which includes notification of BSC and/or DOE, as necessary. 

7-1 

Replace the first paragraph with the following paragraphs: Three barriers important to waste isolation 
(ITWI) have been identified (Section 6.1.2). These barriers are the Upper Natural Barrier, the 
Engineered Barrier System, and the Lower Natural Barrier. The specification of these barriers as 
ITWI is a result of an analysis conducted and documented in this report (Section 6.1.2 and 6.1.5). 
This analysis considers these barriers to be ITWI consistent with 10 CFR 63.2 and 10 CFR63.142(a) 
[DIRS 180319] because they have been determined to have one or more core parameter 
characteristics that either  1) prevent or substantially reduce the rate of movement of water from the 
repository to the accessible environment; 2) prevent the release or substantially reduce the release 
rate of radionuclides from the waste; 3) prevent or substantially reduce the rate of movement of 
radionuclides from the repository to the accessible environment, or 4) prevent or substantially reduce 
the potential for criticality.  

Table 7-1 provides a list of ITWI features / components supporting each of the three barriers as well 
as the barrier function for each feature/component (Output DTN: MO0801TABLITWI.000). A 
feature is classified as ITWI if it meets two conditions. The first condition is that the feature is 
associated with one or more parameter characteristic classified as important to barrier capability 
(ITBC). The second condition is that the feature is a significant contributor to the barrier capability 
relative to the other features of the barrier. 

Table 7-1 also identifies the relevant design control parameters related to the ITWI 
feature/component.  These control parameters are quantities or variables that define or support a 
contribution to barrier capability or a model describing that capability (see Section 6.1). These design 
control parameters reflect the important aspect of the feature/component that must be controlled by 
either configuration management or procedural safety controls to ensure the postclosure performance 
assessment analytical bases are established during design, construction, procurement, operations, and 
closure. Most of these control parameters are identified as derived internal constraints in BSC 2008 
[DIRS 183627] and Table 7-5.  Other control parameters are related to specific constraints that are 
identified in other requirements documents such as the Waste Acceptance Systems Requirements 
Document (DOE 2007 [DIRS 169992]) and performance specifications documents such as 
Transportation, Aging and Disposal Canister System Performance Specification(DOE 2007 [DIRS 
181403]).  

SCI-PRO-005.2-R2 



 
  

 

 

 

 

  
 

    
 

    
  
  
 

 
 

 
 

  
  

  
  

    

 

 
 

 

  
 

 

 

 

 

 

Scientific Analysis/Calculation QA: 

Administrative Change Notice Page 3 of 4 

Complete only applicable items. 

1. Document Number: ANL-WIS-MD-000024 2. Revision: 01 3. ACN: 01 

4. Title: Postclosure Nuclear Safety Design Bases 

7-18 From the Waste Package Feature / Component: delete the line “Drip Shield Early Failure – Control – 
2.1.03.10.0A … 

7-33 Change the internal derived constraint for parameter 03-14 to say: “The waste package fabrication 
welds shall be conducted in accordance with standard industry requirements.” 

7-35 Change the internal derived constraint for parameter 03-23 to say: “The waste package surface finish 
shall be specified to be 125 roughness or better as defined in ASME B46.1-2002 [DIRS 166013].” 

8-7 Update the TBV references for 183041 - DOC.20080307.0003, 184797- DOC.20080227.0003. 
8-8 Update the reference 183478 - DOC.20080312.0001. 
A-3 In Control Parameter “Emplacement Drift Diameter” replace “Diameter” with “Configuration”. 
A-9 In Core Parameter “Infiltration and Seepage processes” replace “processes” with “Properties”. 

A-11 In Control Parameter “Emplacement Drift Diameter” replace “Diameter” with “Configuration”. 
A-12 In Control Parameter “Standoff from Quaternary Faults” add “Repository” before “Standoff”. 
A-19 In Control Parameter “Emplacement Drift Diameter” replace “Diameter” with “Configuration”. 
A-29 In Control Parameter “Closure Boreholes” add “of” after “Closure”. 
A-34 In Control Parameter column add a line break between “Configuration” and “Emplacement”. 

A-42 

Between “… to ensure correct implementation.” and “Accordingly, these features are …” of the 
“Discussion of effect on barrier capability” column, insert: “The design addresses seals as closure of 
the shafts and ramps shall include backfilling for the entire depth of the opening.  Site investigation 
boreholes within or near the footprint of the repository block will be backfilled with material 
compatible with the host rock and plugged. These design features are intended to meet the intrusion 
scenarios, and are not performance related.” 

A-43 In Control Parameter “Design of the Ground Support System” delete “the”.  In “Closure Boreholes” 
add “of” after “Closure”. 

A-50 In Control Parameter “Repository Elevation” add “—Standoff from Water Table”. 
A-52 In Core Parameter column add a line break between “Properties” and “Invert”. 
A-55 In Control Parameter column add a line break between “Limit” and “Drift”. 
A-65 In Control Parameter column add a line break between “Configuration” and “Verification”. 
A-66 Fix page break in table 
A-67 Fix page break in table 
A-68 In Control Parameter column add “Non-“ to “ITBC”, delete second “Non-ITBC”. 
A-77 In Control Parameter column add “Package” between “Waste” and “—Drip”. 
A-83 In Control Parameter column delete “Marring” after “Damage”. 
A-84 In Control Parameter column delete “Drip Shield Early Failure”. 

A-86 
In Control Parameter column add a line break between “Configuration” and “Emplacement”.   

Delete the hyphen at the end of “As-emplaced Waste Package-Drip Shield Configuration”- 
A-88 In Control Parameter column add a line break between “Package” and “Drip”. 
A-92 In Control Parameter column add “In-drift” after “EBS” and change “Material” to “Materials”. 

A-111 

In Control Parameter column add “Package” between “Waste” and “—Drip” 

Add “In-drift” after “EBS” and change “Material” to “Materials”.  

In Core Parameter column, delete “Committed Materials”. 
A-112 In the Core Parameter column, add a line break between “Heat” and “Radionuclide”. 
A-115 In the Core Parameter column, after “In-Package Chemical Environment” delete “Parameter”. 

A-122 In the Core Parameter column, after “Waste Package Materials, Properties and Configuration” delete 
“Properties”. 

SCI-PRO-005.2-R2 



 
  

 

 

 

 
   

 
 

 

 

 

Scientific Analysis/Calculation QA: 

Administrative Change Notice Page 4 of 4 

Complete only applicable items. 

1. Document Number: ANL-WIS-MD-000024 2. Revision: 01 3. ACN: 01 

4. Title: Postclosure Nuclear Safety Design Bases 

A-123 In the Core Parameter column, after “Waste Form Degradation Corrosion Products” add “Properties” 
for FEP 2.1.09.08.0A. 

A-130 In the Core Parameter column, add a line break between “Heat” and “Radionuclide”. 
A-135 In the Core Parameter column, add a line break between “Heat” and “Radionuclide”. 
A-140 In the Core Parameter column, after “Radionuclide Inventory and Source Term” add “Properties”. 
A-145 In Control Parameter column add “Emplacement” before “Pallet” and add “Function” after. 
A-146 In Control Parameter column add “Emplacement” before “Pallet” and add “Function” after. 
A-148 In Control Parameter column add a line break between “Function” and “Verification”. 
A-154 In the Core Parameter column, after “In-drift Chemical Environment” delete “Properties”. 

A-169 In the Control Parameter column, replace “Emplacement Drift Orientation” with “Orientation of 
Emplacement Drifts”. 

A-186 In Control Parameter “Standoff from Quaternary Faults” add “Repository” before “Standoff” 
A-195 In the Core Parameter column, add “Non-ITBC” above parameters for 1.4.07.02.0A. 

SCI-PRO-005.2-R2 
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core parameter characteristic was essentially the same as a control parameter, the core parameter 
characteristic was eliminated and the control parameter characteristic retained. 

Core parameter characteristics are listed in Table 6-5 and cited in Appendix A.   

Core parameter characteristics are defined in Section 6.1.1.  They are associated with core 
parameters that contribute to barrier capability, support the postclosure technical baseline, and 
are candidates for performance confirmation.  They are related to the events and/or processes 
that act on a feature as described by a FEP screening justification or report.  Core parameter 
characteristics are generalized, and they include the materials, properties, configurations, and/or 
orientations. 

Table 6-5. Core Parameter Characteristics 

Core Parameter Characteristic1 

Characterization of Fault Displacement 
Characterization of Igneous Events 
Characterization of Seismic Events 
Corrosion Products Properties 
Criticality Characteristics 
Drip Shield Corrosion  
Drip Shield Materials, Properties, and Configuration 
Drip Shield Seismic Performance 
Emplacement Drift Configuration 
Emplacement Pallet Materials, Properties, and Configuration 
Extent of Saturated Zone 
Extent of Unsaturated Zone 
Geothermal Gradient 
In-Drift Chemical Environment 
In-Drift Chemical Environment Properties 
In-Drift Thermal Environment, Convection, Condensation, and Evaporation 
Infiltration and Seepage 
Infiltration and Seepage Properties 
In-Package Chemical Environment 
In-Package Thermal Environment,  
Inside Waste Package Waste Forms 
Interpretation of Fault Displacement 
Invert Materials Properties, and Configuration 
Pallet Materials, Properties, and Configuration 
Properties of corrosion products 
Properties of the Host Rock Unit 
Properties of Unsaturated Zone 
Radionuclide Inventory and Source Term Properties 
Radionuclide Properties 
Repository: location and depth; layout and geometry; construction, operation, and closure 
Saturated Zone Chemical Environment 
Saturated Zone Flow 
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Confirmation Plan activities.  Thus, PoNSDB identifies all barrier capabilities, whereas, TSPA 
identifies which of these capabilities are represented in risk and performance determinations. 

The activities identified in the Performance Confirmation Plan have been compared to the 
assumptions, data, and information that comprise the performance assessment models and results 
of the TSPA and the PoNSDB document.  This exercise has confirmed that the existing  
performance confirmation activities provide a breadth of investigations sufficient to evaluate the  
performance basis of the license application.  None of these activities is identified for deletion at  
this time (SNL 2008 [DIRS 184797]). 

6.1.8  Methodology for Postclosure Change Evaluation 

Repository design, engineering, construction, and operations activities may result in changes to 
design, materials, configurations, and processes that differ from the analyzed technical bases.  In 
addition, advances in scientific research may result in information (data, models, and 
methodologies) that is different than the analyzed bases.  Finally, the regulator may dictate  
change(s).  The evaluation of such changes with respect to the postclosure technical basis and  
performance assessment is a necessary part of change control management, which involves  
integration among the preclosure safety analyses of the design organization (currently Bechtel 
SAIC Company, LLC (BSC)), Postclosure Analysis Organization (currently Sandia National 
Laboratories), the Department of Energy (DOE), and the Naval Nuclear Propulsion Program.   

10 CFR 63.44 [DIRS 180319] provides regulatory requirements associated with change control 
for the technical basis documented in the Safety Analysis Report, but is not invoked until after 
construction authorization is granted.  It is prudent to design the preconstruction change  
evaluation process to be consistent with the  information needs of the program that will be  
implemented to comply with 10 CFR 63.44 [DIRS 180319] when it is invoked.  The process as it 
applies to postclosure activities is primarily intended to provide evaluations of changes to 
postclosure activities and/or SSCs that will be  required during the postclosure period during the 
presubmittal and preconstruction authorization time periods, although the process could 
additionally be used to address some of the requirements for 10 CFR 63.44 [DIRS 180319].  The 
requirements related to change control processes in 10 CFR 63.44 [DIRS 180319] addresses  
preclosure and postclosure changes. 

The process of evaluation remains the same regardless of the drivers for the change (e.g., design, 
operations, or science). Evaluations are made with respect to impacts on the postclosure 
compliance baseline and performance assessment.  The technical basis is defined and 
documented in the TSPA analysis and/or model report, key supporting postclosure technical 
documents, the FEPs analysis and Database, and Total System Performance Assessment design 
interface documents that define the design input parameters and current ranges for those 
parameters as the required source for postclosure analyses.  These documents summarize the 
postclosure technical bases and will be used as the basis from which to evaluate proposed 
changes. 
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Processes and responsibilities for evaluating proposed changes to repository design, engineering, 
construction, and operations activities that could impact the postclosure safety analyses will be 
controlled through configuration management and change control processes.  These controls may 
also be used to evaluate the potential inclusion of items in the  Q-List, as necessary. 

Evaluations conducted include programmatic decision activities, as defined in SCI-PRO-002, 
Planning for Science Activities as these evaluations consist of “what-if” studies of proposed 
changes to technical baseline parameters and processes.  Approved design changes will be  
incorporated into the design and technical baseline using applicable procedures. Programmatic 
decision activities may involve alternative conceptual models, parametric changes, scientific 
analyses or calculations. Programmatic decision documentation shall fully describe the intended 
use of the product, and shall fully justify assumptions, inputs, and decisions with respect to its 
intended use. 

The evaluation concludes with documentation of the analysis supporting the results, as well as 
the results, justifications and conclusions that  document the results of the evaluations and any 
subsequent impacts. Also, the evaluation will define, if warranted, a proposed path forward and 
any additional actions to be taken.  The evaluation will be provided to lead lab senior  
management for any further action, which includes notification of BSC and/or DOE, as 
necessary. 

6.2  SYSTEM DESCRIPTION AND DEMONSTRATION OF MULTIPLE BARRIERS  

A critical element for repository safety is a site and system that provides multiple barriers to the  
movement of water and radionuclides.  A barrier is defined in 10 CFR 63.2 as any material, 
structure, or feature that, for a period to be determined by the NRC, prevents or substantially 
reduces the rate of movement of water or radionuclides from the Yucca Mountain Repository to  
the accessible environment, or prevents the release or substantially reduces the release rate of 
radionuclides from the waste. 

The repository system is composed of natural and engineered features that are combined into two 
natural barriers and an engineered barrier, designated as the UNB, the LNB, and the EBS. These 
three barriers provide the following principal barrier functions: 

•	  The UNB, by preventing or substantially reducing the amount and the rate of water 
seeping into the drifts, prevents or substantially reduces the rate of movement of water 
from the repository to the accessible environment and prevents or substantially reduces  
the release rate of radionuclides from the waste 
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7.  CONCLUSIONS 


Three barriers important to waste isolation (ITWI) have been identified (Section 6.1.2). These 
barriers are the Upper Natural Barrier, the Engineered Barrier System, and the Lower Natural 
Barrier. The specification of these barriers as ITWI is a result of an analysis conducted and  
documented in this report (Section 6.1.2 and 6.1.5). This analysis considers these barriers to be  
ITWI consistent with 10 CFR 63.2 and 10 CFR63.142(a) [DIRS 180319] because they have been 
determined to have one or more core parameter characteristics that either  1) prevent or  
substantially reduce the rate of movement of water from the repository to the accessible  
environment; 2) prevent the release or substantially reduce the release rate of radionuclides from 
the waste; 3) prevent or substantially reduce the rate of movement of radionuclides from the  
repository to the accessible environment, or 4) prevent or substantially reduce the potential for 
criticality. 

Table 7-1 provides a list of ITWI features / components supporting each of the three barriers as 
well as the barrier function for each feature/component (Output DTN: MO0801TABLITWI.000).  
A feature is classified as ITWI if it meets two conditions. The first condition is that the feature is 
associated with one or more parameter characteristic classified as important to  barrier capability  
(ITBC). The second condition is that the feature is a significant contributor to the barrier 
capability relative to the other features of the barrier. 

Table 7-1 also identifies the relevant design control parameters related to the ITWI  
feature/component. These control parameters are quantities or variables that define or support a 
contribution to barrier capability or a model describing that capability (see Section 6.1). These 
design control parameters reflect the important aspect of the feature/component that must be 
controlled by either configuration management or procedural safety controls to ensure the  
postclosure performance assessment analytical bases are established during design, construction, 
procurement, operations, and closure. Most of these control parameters are identified as derived  
internal constraints in BSC 2008 [DIRS 183627] and Table 7-5.  Other control parameters are 
related to specific constraints that are identified in other requirements documents such as the 
Waste Acceptance Systems Requirements Document (DOE 2007 [DIRS 169992]) and 
performance specifications documents such as  Transportation, Aging and Disposal Canister  
System Performance Specification(DOE 2007 [DIRS 181403]). 

Consumable materials to be incorporated into any engineered item important to waste isolation 
during fabrication of that item are also included as items important to waste isolation.  The 
control parameters that are related to this specific criteria include 02-03: Committed Materials  
and 04-09: Waste Package & TAD Canister Excluded Materials. 

Additional constraints beyond the control parameters listed are placed on some features or SSCs.  
Table 7-1 lists these additional controlling mechanisms as control parameter characteristics for  
the features or SSCs where they apply.  These include: the Transportation, Aging, and Disposal 
Canister System Performance Specification (DOE 2007 [DIRS 181403], and the Waste 
Acceptance System Requirements Document (DOE 2007 [DIRS 169992]) and information  
contained in Naval Nuclear Propulsion Program classified documents. In addition, for 
postclosure purposes, NUREG-1536 and NUREG-1567 are equivalent in their requirements for 
moisture removal and are therefore acceptable. 
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The methodology for the determination of ITWI barriers is primarily based on the information 
contained in the screening justifications and screening dispositions of the Features, Events, and 
Processes (FEPs).  As the FEPs form the bases of technical support for the TSPA, this approach 
is both efficient and comprehensive for ITWI barrier determination.  The FEP screening 
justifications and dispositions can also be associated with specific parameter characteristics.  The 
parameter characteristics associated with each FEP relevant to specific features/components of 
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