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REE!9R! TITLE Trojan ISFSI License Renewal Application (LRA) 

This ~LRA is submitted to the NRC in support of the application to renew the Trojan ISFSI Part 72 Site-
Specific License No. SNM-2509. 
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LRA Chapter 1, 2, or 3 or Appendix A, B, C, or D, then the change is indicated by a " ba r" in the right page 
margin and the revision number of the entire Chapter or Appendix is changed . 

If any change in the content is made to the Appendix E, F, G, or H attached documents, then the change is 
indicated by a "bar" in the right page margin and the page footer revision number is updated along with the 
attached document's "List of Effective Pages" . 

To support NRC's review, the attached " List of LRA Changes" contains a comprehensive listing of changes in 
sequential order throughout the LRA including the Appendices. Minor editorial changes to this LRA may not 
be included in the List of LRA Changes. The List of LRA Changes contains the following: 

• Sequential Item number, 

• Section number, 

• Page number, 

• Reason Type (E = editorial, C = clarification or correction, and RAI = RAI response), 

• Description of change 
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License Application Section Revision Status, List of Affected Sections, 

Revision Summary, and List of LRA Changes 

Affected Section or Table No. Current Revision No. Summary Description of Change 

Pages 1 through 18 1 New List of LRA Changes is attached 

LRA Table of Contents/Glossary/ Acronym List 

Affected Section or Table No. Current Revision No. 

Pages i through vii¥tti Gl 

Page 1 of 18 

Summary Description of Change 

l i:'l itiil l lliis~@January 2019 

Revision 1 

January 2019 
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LICENSE APPLICATION SECTION REVISION STATUS, 
LIST OF AFFECTED SECTIONS, ~ REVISION SUMMARY, AND LIST OF LRA CHANGES 

Chapter 1- General Information 

Affected Section or Table No. Current Revision No. Summary Description of Change 

Pages 1-1 through ~1-13 Q1 l1,1itial lssti@January 2019 

Chapter 2 - Renewal Scoping 

Affected Section or Table No. Current Revision No. Summary Description of Change 

Pages 2-1 through ~2-16 Q1 i1,1itial lssti@January 2019 

Chapter 3 - Aging Management Reviews 

Affected Section or Table No. Current Revision No. Summary Description of Change 

Pages 3-1 through ~3-42 Q1 i1,1itiill lssti@January 2019 

Appendix A - Aging Management Programs 

Affected Seetiel!I e~ iable Current Revision No. Summary Description of Change 
a AAJI-

Pages A-1 through A-~20 Q1 l1,1itial lssti@January 2019 

Appendix B - Time-Limited Aging Analyses (TLAAs) 

Affected Section or Table No. Current Revision No. Summary Description of Change 

Pages B-1 through B-3 Q1 i1,1itial lssti@January 2019 

Appendix C - Tollgate Assessments 

Affected Section or Table No. Current Revision No. Summary Description of Change 

Page~ C-1 
H~rntig~ C q((-2 through C-4 Q1 l1,1itial lssti@January 2019 

deleted) 

Appendix D - Pre-Application/Baseline Inspections 

Affected Section or Table No. Current Revision No. Summary Description of Change 

Pages D-1 through D-3 Q1 l1,1itial lssti@January 2019 

Appendix E - PGE-1070, Trojan Environmental Report, Supplement 1 

Affected Section or Table No. Current Revision No. 

Page E-1 with Attachment 0 

Page 2 of 18 

Summary Description of Change 

Initial Issue 

Revision 1 
January 2019 
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01/23/2019 

LICENSE APPLICATION SECTION REVISION STATUS, 
LIST OF AFFECTED SECTIONS, AN&:REVISION SUMMARY, AND LIST OF LRA CHANGES 

Appendix F - Proposed Changes to Trojan ISFSI License and Technical Specifications 

Affected Section or Table No. Current Amendment No. Summary Description of Change 

Page F-1 1 
ISFSI License Proposed Amendment 7 ~January 2019 Submittal 

Technical Specifications Proposed Amendment 6 

Appendix G - Proposed Changes to Trojan ISFSI SAR 

Affected Section or Table No. Current Revision No. Summary Description of Change 

Page G-1 1 
~January 2019 Submittal 

=With Attachment Proposed Revision 15a 

Appendix H - PGE-1082, Trojan ISFSI Preliminary Radiological Decommissioning Plan, 

Proposed Revision 1 

Affected Section or Table No. Current Revision No. 

Pages H-1 and H-2 1 
with Attachment Proposed l a 

Page 3 of 18 

Summary Description of Change 

~January 2019 Submittal 

Revision 1 
January 2019 



Item Section 
Page 

(Note 1) 

LRA Revision 
1 

Status 1 through 3 

4 
List of LRA 

4 through 18 
Changes 

ii TOC ii, iii 

iii TOC ii i, iv 

V Glossary V, Vi 

1-1 1.2 1-2 
1.3.7 

1-2 1.3.7.1 1-6 through 1-8 
1.3.7.2 
1.3.7 

1-3 1.3.7.3 1-6, 1-8 
1.3.7.4 

1-4 1.3.1 1-9 

1-5 Table 1-1 1-11 through 1-13 

2-1 2.1 2-2 

2-2 2.2 2-2 

2-3 2.2.1.1 2-2 

2-4 2.2.1 .3 2-3 

2-5 2.2.1.5 2-3, 2-4 

2-6 2.2.1.6 2-4 

2-7 2.2.1.7 2-4 

2-8 2.2.1.8 2-4 

2-9 2.2.2 2-4, 2-5 

2-10 2.2.3 2-5 

2-11 2.2.2 2-5 

2-12 Table 2-1 2-6 

Reason 
(Note 2) 

E 

E 

RAI 2-1 
RAI 2-1 

RAI A-13 

C 

E 

C 

C/RAI 

C 

C 

C/RAI A-13 

E 

E 

E 

RAI 2-1 

E 

E 

E 

RAI 2-1 

C 

C 

RAI 2-1 

List of LRA Changes 

Description 

Added "LRA" acronym and replaced word "report" with "LRA". Added description of PGE's "List of LRA Changes" that has been added to the LRA 
Revision Status Section. In each section, updated the number of pages and Revision numbers, and changed "Initial Issue" to say "January 2019 
Version" and "Initial Submittal" to say "January 2019 Submittal". Also, added a new footer "Revision 1 January 201 9" to applicable LRA pages. 

This new List of LRA Changes contains a comprehensive listing of changes in sequential order throughout the LRA including the Appendices. 

Added new Section 3.7 for Aging Management Review Results - ISFSI Pad and re-numbered following Sections to be 3.8 - 3.10. 

Added references to new ISFSI SAR 9.7 Table numbers and added new Table 2-7 for Intended Safety Functions of ISFSI Pad Subcomponents. 

Added a new Term for the Fuel Debris Process Can Capsule and supporting words to two other related Terms. Also, added a new Term for Intended 
Functions. 
Clarified wordinq describinq damaqed fue l. 

For clarification, added the word "Proposed" to Revision 1 for PGE-1082. 

Describes PGE-1082, Section 2.6 revision of the 40-year Concrete Cask activation analysis to cover 60 years and the Section 4.1 revision for 
"conclusions" added in response to NRC's RAI letter, dated April 3, 2018. (Reference PGE response letter dated May 15, 2018.) 

Added new Reference 1.3.1 for Holtec Shielding Evaluation, Revision 6 that contains the Concrete Cask activation analysis. 
Added new Row for Section 3.7 - Aging Management Review Results - ISFSI Pad and re-numbered following Sections to be 3.8 - 3.10. For clarification , 
added the word "Proposed" to Revision 1 for PGE-1 082. 

Added reference to new ISFSI SAR table numbers throughout chapter. LRA Tables 2-1 through 2-7 wi ll be added to the SAR as Tables 9.7-1 through 
9.7-7. 

Clarified the content of the MPC to include the Damaged Fuel Container, Failed Fuel Can, and Fuel Debris Process Can Capsule. 

Clarified wording describing damaged fuel. 

Moved and clarified wording regarding intended functions of the Concrete Cask. 

Clarified description of ISFSI Pad. Clarified location of ISFSI SAR reference to ISFSI Pad. Changed conclusion of scoping evaluation for Storage and 
Service Pads, such that the pads scope in. Although the pads are classified as Not Important to Safety and therefore have no ITS functions, gross 
failure of the pads could affect the ITS function of Retrievability by hampering the movement of Concrete Casks from their storage position to the 
Transfer Station. t 

Clarified wording for ISFSI security equipment. 
Changed "Transfer Station mat" to "Transfer Station pad" for clarity. A leveling mat was placed directly on bedrock as part of the Transfer Station Pad 
design. However, this LRA section refers to the reinforced concrete pad above the mat. Also changed "test MPC" to "dummy MPC" since that 
terminology was used in various Trojan documents at the time the Transfer Station was originally tested. 
Clarified wording. 

Clarified the content of the MPC to include the Damaged Fuel Container, Failed Fuel Can, and Fuel Debris Process Can Capsule. Noted that the ISFSI 
Pad now scopes in. Added reference to new ISFSI SAR tables. 

Added reference to new ISFSI SAR table and deleted words for ISFSI Pads. 

Updated Reference 2.2.2 to NU REG 1927, Revision 1, Section 2.4.2 for the definition of ITS functions. 

Added reference to new ISFSI SAR table. Clarified the content of the MPC to include the Damaged Fuel Container, Failed Fuel Can, and Fuel Debris 
Process Can Capsule. Noted that the ISFSI Pad now scopes in per Criterion 2. 
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Item Section Page Reason 
(Note 11 (Note 2) 

2-13 Table 2-2 2-7, 2-8 C/RAI 2-2 

2-14 Table 2-3 2-9 RAI A-6 

2-15 Table 2-4 2-10,2-11 C/RAI 2-2 

2-16 Table 2-5 2-12 C 

2-17 Table 2-6 2-13 through 2-15 RAI 2-2 

2-18 Table 2-7 2-16 RAI 2-1 

3-1 3.1 3-1 E 

3-2 3.1.1 3-1 C 
3-3 3.1.2 3-1, 3-2 C 

3-4 3.1.2.1 3-2 C 

3-5 3.1.2.2 3-2 E 

3-6 3.1.2.4 3-2 C 

3-7 3.1.4 3-3 E 

3-8 3.1.6. 1 3-4 C 

3-9 3.1.6.2 3-5 E 

3-10 3.2 3-5 C 

3-11 3.2.1.4 3-7 C 

List of LRA Changes 

Description 

Added reference to new ISFSI SAR table. For Item 1 (Shell) , made correction to delete drawing part number 32 and add part number 17. For Item 6 
(Basket Cell Spacer Block), changed Intended Function from Structural Integrity to NIA. For Item 9 (Short Cell Spacer Plates), changed Intended 
Function from N/A to Criticality Control and Structural Integrity. For Item 17 (Plugs for Drilled Holtes), changed Intended Function from Shielding to N/A. 
For Items 28 (Vent and Drain Tube) and 29 (Vent and Drain Cap), added reference to new Table Nole 2 indicating that these items were used during 
loading oprations and have no Intended Functions during storage. For Item 21 (Vent and Drain Cap Screw). corrected subcomponent title. For Item 32 
(Port Cover Plate Set Screw), changed Intended Function from Confinement to NIA. Added Item 39 (Fuel Debris Process Can Capsule) for 
completeness . Corrected Reference number (2.2.2) in Note 1. Added Note 2 for items that were used during loading operations but have no Intended 
Function during storage. 
Added reference to new ISFSI SAR table. For Items 1 O (Inlet Air Assembly) and 11 (Outlet Air Assembly) , added reference to new Note 4. Corrected 
Reference number (2 .2.2) in Note 1. Added Note 4 to clarify that the heat transfer function of the Concrete Cask air assemblies is to maintain an open 
air flow path . 

Added reference to new ISFSI SAR table. For Item 3 (Lead Fill Plug), corrected description to match drawing. Deleted Item 17 (Lid Bolt) since this is 
no longer used. The row was left in place to maintain the existing Item number references. For Item 18 (Lifting Trunnion Block) and 21 (Top Lid Lifting 
Block), added Intended Function of Shielding. For Item 22 (Top Lid Stud/ Top Lid Bolt) and 23 (Top Lid Nut/ Top Lid Washer) , changed Intended 
Function from NIA to Structural Integrity. For Item 27 (Water Jacket Port Cover Plate, Gasket, and Screws) changed Intended Function from Structural 
Integrity to N/A, For Items 28 (Door Lip) and 30 (Door Beam), changed Intended Function from NIA to Structural Integrity. For Items 33 (Door Top Plate 
Clevis), 34 (Door Stop Plate), and 35 (Door Hex Bolt), added reference to new Note 2. Corrected Reference number (2.2.2) in 
Note 1. Added Note 2 for items that were used during loading operations but have no Intended Function during storage. 

Added reference to new ISFSI SAR table. Corrected Reference number (2 .2.2) in Note 1. 

Extensively revised table to include part level description of the Transfer Station, Transfer Pad , and Impact Limiter for completeness. Revised header 
descriotions for consistencv with other LRA tables. 
Added new table listing Intended Functions of ISFSI Pad subcomponents. The pad scopes in since, although ii is not ITS, gross failure could affect the 
Intended Function of Retrievability. 

Clarified that the management review process involves identification of aging effects requiring managment as well as the associated aging mechanism. 

Added references to new ISFSI SAR tables. 
Corrected references to LRA table numbers and added reference to new ISFSI SAR tables. 

Added reference to inert gas environment inside Transfer Cask Water Jacket for completeness. 

Changed description of air temperature "limits" to air temperature "range" since controls are not placed on ambient air flowing through Concrete Cask 
annulus and inlet/outlet assemblies. 

Added reference to new ISFSI SAR tables. 

Updated LRA table reference for consistency. 

Clarified that external Concrete Cask inspections have been performed on all casks, and internal Concrete Cask inspections have been performed on 
one specific cask. Added reference to 2018 internal Concrete Cask inspection that examined accessible external MPC surfaces, and included 
information on the equipment used. Updated reference numbers for related inspection reports. Removed reference to "Trojan" personnel since 
contract oersonnel also participated in past inspections. 

Updated LRA section reference. 

Added reference to new ISFSI SAR table. Add reference to aging mechanism for consistency with LRA Section 3.1.4 and Tables 3-1 through 3-5. 

Added description of Fuel Debris Process Can Capsule for completeness and consistency with LRA Section 2, Section 2.2, and Table 2-1 . 
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Item Section 
Page Reason 

(Note 1) (Note 2) 

3-12 3.2.2 3-7 C 

3-13 3.2.4 3-8 E 

3-14 3.2.5 3-8 C 

3-15 3.2.6 3-8 C 

3-16 3.3 3-8 C 

3-17 3.3.1 3-9 E 

3-18 3.3.2 3-10 E 

3-19 3.3.2 3-10 C 

3-20 3.3.3 3-10 RAI 3-5 

3-21 3.3.4 3-10 E 

3-22 3.3.5 3-11 RAI A-5 

3-23 3.3.6 3-11 C 

3-24 3.4 3-11 C 

3-25 3.4.1 3-12 C 

3-26 3.4.2 3-12 , 3-13 C 

3-27 3.4.3 3-13 C 

3-28 3.4.4 3-13 E 

3-29 3.4.5 3-14 RAI A-6 

3-30 3.4.6 3-14 C 

3-31 3.5 3-14 C 

3-32 3.5.1 3-14 C 

3-33 3.5.2 3-15 C 

List of LRA Changes 

Description 

Added reference to new ISFSI SAR table. 

Updated LRA section reference. 

Clarified aging mechanisms for MPC materials of construction. Removed reference to radiation effects on the neutron absorber and steel components 
since these are excluded by referenced analyses (TLAA for the neutron absorber, and similar analysis for steel components). 

Added reference to new ISFSI SAR table. Updated LRA section references. 

Added reference to new ISFSI SAR table. Add reference to aging mechanism for consistency with LRA Section 3.1.4 and Tables 3-1 through 3-5. 

Clarified that the Transfer Cask trunnions "were" designated as special lifting devices (past tense) since the Transfer Cask is no longer used as a 
special liftinq device. 
Removed extraneous comma. 

Added reference to new SAR table. 

Clarified that the Transfer Cask water jacket cavity was exposed to potable (non-borated) water during fuel loading operations. Described this exposure 
as intermittent during fuel loading. Described extended storage conditions (prior to use for future fuel transfers) as inert gas, and intermittent periods 
filled with water and air durinq future MPC transfers. 

Updated reference to LRA section for consistency. 

Expanded the description of the aging effect requiring management to "corrosion pitting and crevice corrosion" for consistency with Table 3-2. 

Added reference to new SAR table. Updated reference to LRA section for consistency. 

Added reference to new SAR table. Added reference to aging mechanism for consistency with LRA Section 3.1.4 and Tables 3-1 through 3-5. 

Removed the word "reinforced" from the description of the Concrete Cask chamfered corners since that does not represent the actual design. 

Replaced "pouring concrete" with "placing concrete" when referring to construction of Concrete Casks based on common usage of the terms. 
Eliminated redundant description of metal coating in the first paragraph. Added wording to similar sentence in third paragraph to capture all information 
in one place. Added references to new SAR tables. 

Added reference to new SAR table. 

Updated reference to LRA section for consistency. 

Removed reference to loss of fracture toughness for metal components (from radiation exposure) based on analysis results. Expanded description of 
concrete aging effects to include loss of strength , spalling, cracking, and scaling caused by corrosion of embedded reinforcing steel. 

Added reference to new SAR table. Updated reference to LRA section for consistency. 

Added reference to new SAR table. Added reference to aging mechanism for consistency with LRA Section 3.1.4 and Tables 3-1 through 3-5. 

Updated reference to LRA table for consistency. 

Added reference to new SAR table. 
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Item Section 
Page 

(Note 11 

3-34 3.5.3 3-15 

3-35 3.5.4 3-15 

3-36 3.5.6 3-15 

3-37 3.6 3-16 

3-38 3.6.1 3-17 

3-39 3.6.3 3-17 

3-40 3.6.4 3-17 

3-41 3.6.5 3-17 

3-42 3.6.6 3-18 

3-43 3.7 3-18 

3-44 3.7.1 3-18 

3-45 3.7.2 3-19 

3-46 3.7.3 3-19 

3-47 3.7.4 3-19 

3-48 3.7.5 3-19 

3-49 3.7.6 3-19 

3-50 3.8 3-19 

3-51 3.8.1 3-19 

3-52 3.8.2 3-20 

3-53 3.8.3 3-20 

3-54 3.8.3.1 3-20 

3-55 3.8.3.2 3-20, 3-21 

3-56 3.9 3-21 

Reason 
(Note 21 

C 

C 

C 

C 

RAI 2-2 

C 

C 

RAI 2-2 
RAI 3-4 
RAI A-9 
RAI 2-2 
RAI 3-4 

RAI 2-1 

RAI 2-1 

RAI 2-1 

RAI 2-1 

RAI 2-1 

RAI 2-1 

RAI 2-1 

E 

E 

E 

E 

E 

E 

E 

List of LRA Changes 

Description 

Added reference to new SAR table. 

Updated reference to LRA section for consistency. 

Added reference to new SAR table. 

Added reference to new SAR table. Added reference to aging mechanism for consistency with LRA Section 3.1.4 and Tables 3-1 through 3-5. 

Expanded description of Impact Limiter components to include top plate. Added reference to new SAR table. 

Added reference to new SAR table. 

Noted that no TLAAs are associated with the Transfer Station. 

Added aging effects of Transfer Pad concrete. Added aging effects for Impact Limiter top plate and epoxy foam . 

Added reference to new SAR table. Updated references to LRA sections for consistency. Added Transfer Station Pad and Impact Limiter top plate and 
epoxy foam as Transfer Station components with aQinQ manaQement activities. 

New section based on ISFSI Pad scoping in. 

New section based on ISFSI Pad scoping in. 

New section based on ISFSI Pad scoping in. 

New section based on ISFSI Pad scoping in. 

New section based on ISFSI Pad scoping in. 

New section based on ISFSI Pad scoping in . 

New section based on ISFSI Pad scoping in. 

Renumbered for consistency. 

Renumbered for consistency. 

Renumbered for consistency. Updated LRA section reference for consistency. 

Renumbered for consistency. Updated LRA section reference for consistency. 

Renumbered for consistency. Updated LRA section reference for consistency. 

Renumbered for consistency. Updated LRA section reference for consistency. 

Renumbered for consistency. 

Page 7 of 18 

Corrected typographical error. 

Revision 1 

Jan uary 2019 



Item Section Page Reason 
(Note 1) (Note 2) 

3-57 3.10 3-21 E 

3-58 3.10.1 3-21 E 

3-59 3.10.2 3-21 ,3-22 E 

3-60 3.10.3 3-22 E 

3-61 3.10.4 3-22 E 

3-62 3.11 3-23 C 

3-63 Table 3-1 3-24 throuah 3-27 C 

3-64 Table 3-1 3-24 through 3-27 E 

3-65 Table 3-1 3-24 throuQh 3-27 RAI 2-2 
3-66 Table 3-1 3-24 throuah 3-27 C 

3-67 Table 3-1 3-24 through 3-27 C 

3-68 Table 3-1 3-24 through 3-27 C 

3-69 Table 3-1 3-24 through 3-27 C 

3-70 Table 3-1 3-24 through 3-27 C 

3-71 Table 3-2 3-28 through 3-31 C 

3-72 Table 3-2 3-28 through 3-31 C 

3-73 Table 3-2 3-28 through 3-31 RAI A-1 

3-74 Table 3-2 3-28 through 3-31 RAI 2-2 

3-75 Table 3-2 3-28 through 3-31 RAI 3-5 

3-76 Table 3-2 3-28 through 3-31 RAI 3-1 

3-77 Table 3-2 3-28 through 3-31 C 

3-78 Table 3-2 3-28 through 3-31 C 

3-79 Table 3-2 3-28 through 3-31 RAI 3-1 

3-80 Table 3-2 3-28 through 3-31 C 

List of LRA Changes 

Description 

Renumbered for consistency. 

Renumbered for consistency. Updated LRA section reference for consistency. 

Renumbered for consistency. Updated LRA section references for consistency. 

Renumbered for consistency. Updated LRA section reference for consistency. 

Renumbered for consistency. 

Renumbered for consistency. Added Reference 3.1.5 (Trojan 2018 inspection report on Concrete Cask internal inspection) . Renumbered References 
3.8.1 , 3.8.2, 3.8.3, and 3.10.1 for consistencv. Uodated Reference 3.8.3 /Hallee Shieldinq Calculation} revision number from 4 to 6. 
Added reference to new SAR table. 
Corrected column entries for aging effect and aging mechanism that were reversed for the Shell , Baseplate, Lid, Closure Ring , and Plugs for Drilled 
Holes. 
Deleted Intended Function and remainina information for Pluas for Drilled Holes based on evaluation of these items in Table 2-2. 
Corrected descriptions of Vent and Drain Cap Screw, Port Cover Plate Set Screw subcomponents. 
Added reference to Note 4 for Vent and Drain Tube, Vent and Drain Cap subcomponents. Added Note 4 for items used during operations and not 
relied on for Intended Functions durina extended storaoe. 
Added reference to Note 3 in Fuel Basket category in left column table. Added reference to Note 3 in Aging Mechanism column for Damaged Fuel 
Container, Failed Fuel Cans, and Fuel Debris Process Can Capsule subcomponents. Added Note 3 referencing Hallee RRTI 2536-004RO which 
concluded that certain MPC subcomponents do not reauire fatiaue evaluation. 
Added Fuel Debris Process Can Capsule for completeness and consistency with Table 2-2. Added Basket Cell Spacer Block and Basket Center 
Column subcomoonents. and filled in table columns for these subcomoonents, for completeness and consistency with Table 2-2. 
For Short Cell Spacer Plates filled in table columns for consistency with Table 2-2. 

Added reference to new SAR table. 

Replaced "Transfer Cask AMP" with "N/A" for the aging management activities of the Radial Lead Shield since this subcomponent is in an Embedded 
environment. Also changed "None" to say "None Identified". 

Corrected the Top Lid Shielding (Holtite} environment to say Embedded, resulting in no aging effects, aging mechanisms, or aging management 
activites in subsequent columns. 

Corrected the description of "Plugs for Lifting Holes" to say "Lead Fill Plug" to match its description on the design drawing. 

Added new material/environment combinations for subcomponents forming the Transfer Cask Water Jacket since these subcomponents are in multiple 
environments. The subcomponents affected are the Outer Shell , Water Jacket End Plate, Water Jacket Shell, Water Jacket Bottom Ring, Water 
Jacket Top Plates. Water Jacket Trunnion Plate, and Water Jacket Cap Plate. As appropriate, the material/environment combinations added are 
Carbon Steel I Embedded and Carbon Steel / lntert Gas. Added Note 3 for the Embedded environment stating that the subcomponent is exposed to 
lead. Added Note 4 for the Inert Gas environment stating that this is for storage conditions. Note 4 further states that the cavity will be intermittently 
exposed to potable (non-borated) water and air durinQ future MPC transfer activities. 

Deleted Lid Bolt subcomponent to be consistent with Table 2-4 Item 17. This subcomponent is no longer used. 

Clarified that the Structural Integrity function of the Lifting Trunnions was applicable during initial fuel loading only, to be consistent with Table 2-4 Item 
19. Added the words "(during lifting for loading only)" to the Intended Function column and "N/A" to the remaining columns. 

Added the material/environment combination of Carbon Steel/ Embedded to the Top Lid Lifiting Block for completness . No aging effects requiring 
management or aging mechanisms were identified , and no aging management activities were ca lled out for this inaccessible region . 

Added the Intended Function of Structural Integrity and filled in the remaining columns for the Transfer Cask Lid studs, nuts , and washers. 

For Water Jacket Port Cover Plate , Gasket, and Screws, changed all co lumns to say N/A for consistency with Table 2-4. 
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Item Section 
Page 

(Note 1) 

3-81 Table 3-2 3-28 through 3-31 

3-82 Table 3-2 3-28 through 3-31 

3-83 Table 3-3 3-32 and 3-33 

3-84 Table 3-3 3-32 and 3-33 

3-85 Table 3-3 3-32 and 3-33 

3-86 Table 3-3 3-32 and 3-33 

3-87 Table 3-3 3-32 and 3-33 

3-88 Table 3-3 3-32 and 3-33 

3-89 Table 3-4 3-34 

3-90 Table 3-4 3-34 

3-91 Table 3-5 3-35 through 3-40 

3-92 Table 3-5 3-35 through 3-40 

3-93 Table 3-6 3-41 
3-94 Table 3-7 3-42 

3-95 Table 3-8 3-43 

A-1 
Appendix A 

A-1 
MPCAMP 
Appendix A 

A-2 MPCAMP A-2 
Introduction 
Appendix A 

A-3 MPCAMP A-2 
Introduction 
Appendix A 

A-4 MPCAMP A-2 
Element4 
Appendix A 

A-5 MPCAMP A-2 
Element4 

A-6 
Appendix A 

A-2 
MPCAMP 
Appendix A 

A-7 MPCAMP A-2, A-3 
Element4 
Appendix A 

A-8 MPCAMP A-3 
Element4 

Reason 
(Note 2) 

RAI 2-2 

RAI 2-2 

C 

E 

E 

RAI 3-2 

RAI 3-2 

RAI A-6 

C 

E 

C 
RAI 2-2 
RAI 3-4 
RAI 2-1 

E 

E 

C 

C 

RAI A-13 

C 

RAI A-13 

E 

C 

RAI A-7 

List of LRA Changes 

Description 

Added the Intended Function of Structural Integrity and filled in the remaining columns for the Door Lip and Door Beam. 

Added reference to Note 2 for the Door Top Plate Clevis, Door Stop Plate, and Door Hex Bolt subcomponents. Added Note 2 stating that these items 
were used during operations and are not relied on for Intended Functions durinq storaqe. 

Added reference to new SAR table. 

Updated section number references in Aging Management Activities column. 

Changed "NIA" to "None Identified" for the Tile aging mechanism for consistency. 

Added "Loss of Material" as an aging effect requiring management for Reinforcement Bar. For this aging effect, added corrosion as the aging 
mechanism and added a reference to the Concrete Cask AMP for aaina manaaement activities. 

Added "Reinforcement Bar Corrosion" as an aging mechanism for the Concrete Shell, with the Concrete Cask AMP as the Aging Management Activity. 

Changed aging effects requiring management and aging mechanism entries for Inlet Air Assembly and Outlet Air Assembly to NIA with a reference to 
Note 2. Added Note 2 statinq that the concern for these subcomponents is to maintain an open air flow path . 
Added reference to new SAR table. 
Changed "None" to "None Identified" in aging effects requ iring management column for consistency. Changed "N/A" to "None Identified" in aging 
mechanism column for consistencv. 
Added reference to new SAR table. 
Revised entire table to a parts level evaluation of Transfer Station subcomponents. Included separate sections for the Transfer Station Structure, 
Transfer Station Pad, and lmoact Limiter. 
Added new table for ISFSI Pad Subcomponents based on the ISFSI Pad scopinq in per Criterion 2. 
Updated table number. 

Updated table number. Updated section reference in Note 1. 

Updated section number reference. Added references to new SAR tables. 

Changed "mechanisms of concern" to "effects requiring management" for consistency of terminology. Listed pitting , crevice corrosion, and cracking 
due to stress corrosion cracking as additional aging effects requiring management. Clarified extent of MPC inspections as applicable to external MPC 
surfaces. 

Deleted statement that the MPC AMP is based on a contuation of the existing Trojan Structural Inspection Program for consistency with revised 
propsed SAR wording which notes that the old program (reference SAR Section 9.7.7) is bring replaced by the new MPC AMP. 

Called out removal of Concrete Cask Lid, and lifting or removal of Concrete Cask Shield Ring to gain access to the top of the MPC for periodic visual 
inspection. 

Identified MPC-28 as the specific MPC inside Concrete Cask PCC-03 that will be inspected by the MPC AMP. Changed the wording " ... different cask" 
to " ... different cask or canister" for consistency with this change. Changed "This selected cask is consistent with the cask previously inspected" to "This 
selected cask is the cask previously inspected ... " for clarity. 

Moved Note 1 to end of table for clarity. 

Added new sample basis wording that was not included in the original LRA. 

Included the ISFSI Manager along with the inspector as personnel who will determine whether to upgrade the inspection to the VT-1 standard, and 
whether to utilize a volumetric examination method. Including the ISFSI Manager in these decisions is appropriate since the ISFSI Manager represents 
the licensee. The inspector may be contracted. 
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Item Section 
Page 

/Note 11 
Appendix A 

A-9 MPCAMP A-3, A-4 
Element6 
Appendix A 

A-10 MPCAMP A-4 
Element6 
Appendix A 

A-11 MPCAMP A-4 
Element 6 
Appendix A 

A-12 MPCAMP A-4 
Element 7 
Appendix A 

A-13 MPCAMP A-5 
Element 9 
Appendix A 

A-14 MPCAMP A-5 
Element 9 
Appendix A 

A-15 MPCAMP A-5 
Element 10 
Appendix A 

A-16 MPCAMP A-5 
Element 10 

A-17 
Appendix A 

A-6 
TC AMP 
Appendix A 

A-18 TC AMP A-6 
Introduction 
Appendix A 

A-19 TC AMP A-6 
Element 3 
Appendix A 

A-20 TC AMP A-6 
Element 3 
Appendix A 

A-21 TC AMP A-6 
Element 3 
Appendix A 

A-22 TC AMP A-6 
Element4 
Appendix A 

A-23 TC AMP A-6 
Element4 
Appendix A 

A-24 TC AMP A-7 
Element4 

Reason 
(Note 21 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

RAI A-3 

RAI A-4 

RAI A-2 

C 

List of LRA Changes 

Description 

Moved wording about the option to remove deposits and rust stains to reveal undamaged welds to the end of AMP Element 6, under "Indications 
Requiring Additional Evaluation," for clarity. 

Added the word "accessible" in reference to temporary attachment locations for clarity, since not all MPC locations are accessible. 

Added wording for inspector to evaluate inspection results for indications to be entered into the CAP, for consistency. 

Deleted the words "apparent and root" that are not used in Trojan's CAP for root cause evaluations. 

Deleted the words "QA program and" because Trojan's QA Program does not include this detailed level of information for each AMP. This information 
will be included in the AMP implementing procedure. 

Clarified wording for when the AMP will be updated (as necessary based on periodic tollgate assessments) and where the tollgate assessments are 
described (SAR Section 9.7.8.5). 

Deleted reference to Note 2. Deleted Note 2 which contained ADAMS ML number references. 

Added reference to MPC-28 as the MPC that was inspected in 2018 and will be inspected during periodic internal inspections of Concrete Cask 
PCC-03. 

Added reference to new SAR table. 

Changed "mechanisms of concern" to "effects requiring management" for consistency of terminology. Listed crevice corrision cracking as additional 
aging effect requiring management. 

Deleted reference to Lifting Trunnions with regard to parameters monitored/inspected, consistent with corrections to table 3-2. 

Changed "external surfaces" to "accessible surfaces" in the description of parameters inspected, to clarify the scope. Accessible surfaces are surfaces 
exposed to the environment that may be observed without moving or lifting the cask. This includes the MPC cavity surface, which could be described 
as an internal or external surface depending on the context. 

Added description of inspection for defects and/or irregularities. 

Added the words "and conducted by qualified individuals" in reference to Transfer Cask visual inspections to clarify inspection requirements. 

Changed "painted" to "coated" for consistency. Clarified that the scope includes MPC cavity surfaces . Changed inspection scope to defects and 
irregularities, which are defined elsewhere. 

Deleted reference to surfaces to be inspected to be consistent with the description in the first bullet item. 
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Item Section 
Page 

(Note 1) 

Appendix A 
A-25 TC AMP A-7 

Element4 
Appendix A 

A-26 TC AMP A-7 
Element4 
Appendix A 

A-27 TC AMP A-7 
Element 6 

A-28 
Appendix A 

A-7, A-8 
TC AMP 
Appendix A 

A-29 TC AMP A-7 
Element 7 
Appendix A 

A-30 TC AMP A-7 
Element 7 
Appendix A 

A-31 TC AMP A-8 
Element 7 
Appendix A 

A-32 TC AMP A-8 
Element9 
Appendix A 

A-33 TC AMP A-8 
Element 9 

A-34 
Appendix A 

A-9 
CC AMP 
Appendix A 

A-35 CC AMP A-9 
Introduction 
Appendix A 

A-36 CC AMP A-9 
Introduction 
Appendix A 

A-37 CC AMP A-9 
Element 1 
Appendix A 

A-38 CC AMP A-9, A10 
Element 3 
Appendix A 

A-39 CC AMP A-10, A-11 
Element 3 
Appendix A 

A-40 CC AMP A-12 
Element4 

Reason 
(Note 2) 

C 

C 

RAI A-4 

E 

C 

C 

RAI A-4 

C 

C 

C 

RAI 3-2 
RAIA-6 

RAI A-13 

RAI A-13 

RAI A-6 

RAI A-6 
RAIA-8 

E 

List of LRA Changes 

Description 

Deleted reference to Lifting Trunnions with regard to parameters monitored/inspected, consistent with corrections to table 3-2. 

Deleted the wording "using a QA validated procedure" because this terminology is not used at Trojan. 

Added specific acceptance criteria (with reference to Note 2) and evaluation by the ISFSI Manager for entry into the CAP. Added Note 2 which 
references RRTI 2536-002R2 for the technical basis for the acceptance criteria. Deleted confusing wording about enginering evaluations. 

Moved Note 1 to the end of the table for formatting consistency. 

Deleted confusing word ing about engineering evaluations. 

Deleted the words "apparent and root" that are not used in Trojan's CAP for root cause evaluations. 

Added wording to clarify the engineering evaluation process. 

Deleted the words "QA program and" because Trojan's QA Program does not include this detailed level of information for each AMP. This information 
will be included in the AMP implementing procedure. 

Clarified wording fo r when the AMP will be updated (as necessary based on periodic tollgate assessments) and where the tollgate assessments are 
described (SAR Section 9.7.8.5). 

Added reference to new SAR table. 

Removed reference to loss of fracture toughness for metal components (from radiation exposure) based on analysis results . Expanded description of 
concrete aging effects to include loss of strength , spalling , cracking , and scaling caused by corrosion of embedded reinforcing steel. Added reference 
to LRA Section 3.8.3. 

Deleted statement that the MPC AMP is based on a contuation of the existing Trojan Structural Inspection Program for consistency with revised 
proposed SAR wording which notes that the old program (reference SAR Section 9.7.7) is being replaced by the new MPC AMP. 

Corrected wording to refer to visual inspection of accessible interior and exterior Concrete Cask surfaces. 

Created separate subsections for Concrete Cask Interior parameters and Concrete Cask Exterior parameters. Added description of exterior inspection 
for defects and/or irregularities. Defined the terms "defect" and "irregularity." Added description of aging effects and aging mechanisms. 

Clarified interior inspection wording and added description of heat transfer function and air flow path. 

Changed "External" to ""Exterior" and changed "Internal" to "Interior" for clarity and consistency with other references. 
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Item Section Page 
(Note 1) 

Appendix A 
A-41 CC AMP A-12 

Element 4 
Appendix A 

A-42 CC AMP A-12 
Element4 
Appendix A 

A-43 CC AMP A-12 
Element 4 
Appendix A 

A-44 CC AMP A-12 
Element4 
Appendix A 

A-45 CC AMP A-12 
Element4 
Appendix A 

A-46 CC AMP A-13 
Element4 
Appendix A 

A-47 CC AMP A-13 
Element 5 

Appendix A 
A-48 CC AMP A-13 through A-15 

Element6 

Appendix A 
A-49 CC AMP A-13, A-14 

Element 6 
Appendix A 

A-50 CC AMP A-14 
Element6 
Appendix A 

A-51 CC AMP A-15 
Element 7 
Appendix A 

A-52 CC AMP A-15 
Element 7 
Appendix A 

A-53 CC AMP A-1 5 
Element 7 
Appendix A 

A-54 CC AMP A-15 
Element 9 
Appendix A 

A-55 CC AMP A-15 
Element 9 

Reason 
(Note 2) 

RAI A-6 
RAI A-13 

C 

C 

C 

C 

C 

RAI A-3 
RAI A-6 
RAI A-8 

RAI A-8 

RAI A-6 

RAI A-8 

E 

C 

C 

C 

C 

List of LRA Changes 

Description 

Clarified that visual inspection is intended to detect defects an+E176d irregularities. Deleted wording describing inspections per the Structural 
Inspection Program described in SAR Section 9.7 .6 since this will be replaced by the Concrete Cask AMP. Clarified wording describing documentation 
of inspection findings. 

Called out removal of Concrete Cask lid, and lifting or removal of Concrete Cask Shield Ring to gain access to the top of the MPC for periodic visual 
inspection. Clarified the scope of remote visual inspection through the inlet and outlet vents. 

Changed "This selected cask is consistent with the cask previously inspected" to "This selected cask is the cask previously inspected ... " for clarity. 

Moved Note 1 to the end of the table for formatting consistency. 

Added new wording describing the basis for potentially increasing sample size. 

Deleted "existing" when referring to Trojan ISFSI inspection procedures to avoid implying that the wording only applies to current procedures. 

Deleted wording referencing ACI standards since this does not apply to the inspection methods in the Concrete Cask AMP. Deleted wording describing 
evaluation of results by a qualified individual, and the circumstances for entering any issues in the CAP. These topics are more appropriately covered 
in Element 6. 
Created separate subsections for Concrete Cask Interior acceptance criteria and Concrete Cask Exterior acceptance criteria. Deleted wording related 
to IPR-224 due to new acceptance criteria. Added specific acceptance criteria for the Concrete Cask Shell and Concrete Cask Lid . Added reference to 
Note 2 for Concrete Cask lid, Liner, Shield Ring, and Bottom Plate acceptance criteria. Added Note 2 providing a reference to RRTI 2536-002R2 for 
the technical basis for the acceptance criteria. For interior inspection, added wording for VT-3 / VT-1 inspector to evaluate inspection results for 
indications to be entered into the CAP. 

Added acceptance criteria for the inlet and outlet air assemblies. 

Added evaluation of exterior inspection results by the ISFSI Manager for entry into the CAP. 

Deleted unnecessary wording regarding unacceptable effects . 

Deleted the words "apparent and root" that are not used in Trojan's CAP for root cause evaluations. 

Added wording about an engineering evaluation in the CAP to determine the extent and impact of a condition on the ability of the cask to perform its 
Intended Function(s) . 

Deleted the words "QA program and" because Trojan's QA Program does not include this detailed level of information for each AMP. This information 
will be included in the AMP implementing procedure. 

Clarified wording for when the AMP will be updated (as necessary based on periodic tollgate assessments) and where the tollgate assessments are 
described (SAR Section 9.7.8.5) . 
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Item Section 
Page 

(Note 1) 

Appendix A 
A-56 CC AMP A-16 

Element 10 

A-57 
Appendix A 

A-17 
TS AMP 
Appendix A 

A-58 TS AMP A-17 
Introduction 
Appendix A 

A-59 TS AMP A-17 
Introduction 
Appendix A 

A-60 TS AMP A-17 
Introduction 
Appendix A 

A-61 TS AMP A-17 
Element 2 
Appendix A 

A-62 TS AMP A-17 
Element 3 

Appendix A 
A-63 TS AMP A-17 

Element 3 

Appendix A 
A-64 TS AMP A-17 

Element 3 
Appendix A 

A-65 TS AMP A-18 
Element 3 
Appendix A 

A-66 TS AMP A-18 
Element4 
Appendix A 

A-67 TS AMP A-18 
Element 4 
Appendix A 

A-68 TS AMP A18, A-19 
Element4 

A-69 
Appendix A 

A-18, A-23 
TS AMP 
Appendix A 

A-70 TS AMP A-19 
Element4 
Appendix A 

A-71 TS AMP A-19 
Element4 

Reason 
(Note 2) 

C 

C 

C 

RAI 3-4 

RAJ A-9 

E 

C 

RAI A-12 

RAJ A-10 

RAI 3-4 

RAJ A-12 

C 

RAJ A-10 

E 

RAI 3-4 

RAI 3-4 

List of LRA Changes 

Description 

Replaced "experienced" with "noted" to clarify the intent of the statement regarding cracking. 

Added reference to new SAR table. 

Changed "aging mechanisms" to "aging effects" for consistency with other AMPs. Added the following sentence for consistency with other AMPs: 
"The following AMP identifies the main elements of the program needed to manage the effects of these aging mechanisms during the extended storage 
period ." 

Added the aging mechanism for Impact Limiter foam . 

Added description of the aging effect (loss of material due to corrosion) for Transfer Station steel. Added description of the aging effect requiring 
management (concrete aging) for the Transfer Station Pad. 

Clarified wording regarding Transfer Station preventive actions. 

Created separate subsections for Transfer Station, Transfer Station Pad, and Impact Limiter. 

Added description of defects and irregularities that are monitored / inspected for the Transfer Station. 

Added description of defects and irregularities that are monitored/ inspected for the Transfer Station Pad. 

Added description of parameters monitored and trended for the Impact Limiter. 

Added wording for "qualified individuals" and clarified wording for inspection of metal surfaces. 

Deleted the wording "using a QA validated procedure" because this terminology is not used at Trojan . 

Clarified word ing for the Transfer Pad inspection and added a list of aging effects. 

Moved Note 1 to end of table for clarity. 

Added description of Impact Limiter foam testing , scheduled testing dates, and storage of foam samples. 

Added description of Impact Limiter top plate inspection. 

Page 13 of 18 

Revision 1 

Jan uary 2019 



Item Section 
Page 

!Note 11 
Appendix A 

A-72 TS AMP A-19, A-20 
Element 5 
Appendix A 

A-73 TS AMP A-19 
Element 5 
Appendix A 

A-74 TS AMP A-20 
Elements 
Appendix A 

A-75 TS AMP A-21 , A-22 
Element 6 
Appendix A 

A-76 TS AMP A-21 
Element6 
Appendix A 

A-77 TS AMP A-21 
Element 6 
Appendix A 

A-78 TS AMP A-21 
Element 6 
Appendix A 

A-79 TS AMP A-22 
Element 6 
Appendix A 

A-80 TS AMP A-22 
Element 7 
Appendix A 

A-81 TS AMP A-22 
Element 7 
Appendix A 

A-82 TS AMP A-23 
Element9 
Appendix A 

A-83 TS AMP A-23 
Element 9 
Appendix A 

A-84 TS AMP A-23 
Element 10 

B-1 8-3 8-1 

C-1 
Appendix C 

C-1 
Title oaae 

C-2 
Appendix C 

C-1 
Paragraph 2 

Reason 
!Note 21 

C 

RAI A-10 

RAI 3-4 

RAI A-12 

RAI A-10 

RAI A-12 

RAI A-10 

RAI 3-4 

RAI A-12 

C 

C 

C 

C 

C 

RAI A-13 

RAI A-13 

List of LRA Changes 

Description 

Created separate subsections for Transfer Station, Transfer Station Pad, and Impact Limiter. 

Added wording for trending and evaluating Transfer Station Pad defects and irregularities 

Added wording for monitoring and evaluating test results of representative samples of Impact Limiter foam . Added wording for trending visual 
inspection results of Impact Limiter top plate. 

Added specific acceptance criteria for metal (with reference to Note 2) and evaluation by the ISFSI Manager for entry into the CAP. Added Note 2 
which references RRTI 2536-002R2 for the technical basis for the acceptance criteria . Deleted confusing wording about enginering evaluations. 

Added specific acceptance criteria for the Transfer Station Pad. 

Added evaluation of Transfer Station Pad inspection resu lts by the ISFSI Manager for entry into the CAP. 

Deleted wording referencing ACI standards since this does not apply to the inspection methods in the Transfer Station AMP. 

Added acceptance criteria for testing of Impact Limiter representative foam samples. Added acceptance criteria for Impact Limiter top plate . Added 
wording for ISFSI Manager to evaluate inspection results for entering into the CAP. 

Deleted confusing wording about engineering evaluations. Added wording that an engineering evaluation may be performed as part of the CAP 
process. 

Deleted the words "apparent and root" that are not used in Trojan's CAP for root cause evaluations. 

Deleted the words "QA program and" because Trojan's QA Program does not include this detailed level of information for each AMP. This information 
will be included in the AMP implementing procedure. 

Clarified wording for when the AMP will be updated (as necessary based on periodic tollgate assessments) and where the tollgate assessments are 
described (SAR Section 9.7.8.5). 

Clarified wording for past Transfer Station testing , including the use of "dummy MPC" to be consistent with Trojan terminology. Added description of 
previous Transfer Station Pad inspections as part of the Trojan Structural Inspection Program. Added description of Impact Limiter representative foam 
sample testinq referenced in Element 4 of the Transfer Station AMP. 
Updated LRA section reference and clarified wordinq in Section B.3 for Transfer Cask Fatique Evaluation . 

Changed Appendix Title to "Tollgate Assessments". 

Conforming changes made to second paragraph due to moving Tollgate Assessments from SAR Section 9.7.10 into Section 9.7.8.5. Deleted the words 
referring to the "specific license" because Technical Specification 5.5.5 was changed to delete the words referring to SAR 9.7.1 O tollgates. Also, 
corrected last sentence in this paragraph to say "should be performed" to be consistent with NEI 14-12 Section 3.2. The remaining changes on this 
oaae chance the references for LRA Tables C-1 and C-2 to refer to the corresoondina ISFSI SAR Tables 9. 7-18 and 9.7-19. 
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Item Section 
Page 

(Note 1) 

Appendix C 
C-3 Table C-1 C-1 through C-4 

Table C-2 

Appendix D 
D-1 

Paragraph 3 
D-1 

Appendix D 
D-2 Baseline D-2 - D-3 

Inspection 

E-1 
Appendix E 

PGE-1070 
PGE-1070 

F-1 
Appendix F 

F-1 
Paragraph 1 
Appendix F 

F-2 Tech Spec 5.5-3 
5.5.5 

Appendix G 
G-1 

Paragraph 1 
G-1 

G-2 
Appendix G 

G-1 
Paragraph 2 

Appendix G 
G-3 

Paragraph 3 
G-1 

G-4 
Appendix G SAR Pages with 
SAR markup 2019 chanaes 
Appendix G 

G-5 SARTOC xiii and xiv 

G-6 
Appendix G 

xix 
List of Tables 

Appendix G 
G-7 List of Eff. xxiv through xxix 

Pages 

G-8 
Appendix G 

9-13 
SAR 9.7 
Appendix G 

G-9 SAR 9.7.6 9-14 
SAR 9.7.7 

Reason 
(Note 2) 

RAI A-13 

RAI A-13 

C 
RAI A-13 

RAI A-13 

RAI A-13 

RAI A-13 

RAI A-13 

RAI A-13 

E 

RAI A-13 

RAI A-13 

E 

E 

RAI A-13 

List of LRA Changes 

Description 

Deleted Tables C-1 and C-2 because they were already in the SAR as Tables 9.7-1 and 9.7-2 and these SAR Table numbers are changed to 9.7-18 
and 9.7-19 to accommodate the new future SAR Tables 9.7-1 through 9.7-17. 

Added information related to the completed 2018 Concrete Cask Interior Inspection including the inspection results and the capability of the improved 
inspection equipment. Also added explanation for the need to remove the Concrete Cask Lid to provide access and perform the required Concrete 
Cask Interior AMP and MPC Exterior AMP inspections of the top end subcomponents . 

Corrected previous Baseline Inspection wording and added information to say that the first canister loaded was placed in service on January 17, 2003 
so the 20 years in service date is January 17, 2023. Added Trojan's plans to implement the new ISFSI SAR Section 9.7.8 Aging Management Program 
on January 1, 2022 and to schedule the timing of the first inspections for all four AMPs (baseline inspections) to be completed in the first two years 
(2022 - 2023) . Added information for the Baseline Inspection of the four AMPs.The MPC AMP Baseline Inspection includes removing the Concrete 
Cask Lid to inspect the MPC exterior and Concrete Cask interior top end subcomponents that are not accessible through the Concrete Cask outlet 
vents. The Baseline Inspection for the Transfer Cask will be a partial inspection because it is in long-term storage. 

No changes. 

Reworded to say "requirement for an Aging Management Program" and deleted words for "tollgate assessments" due to moving Tollgate Assessments 
from ISFSI SAR Section 9.7.10 into SAR Section 9.7.8.5 and deleting the no longer needed Technical Specification 5.5.5 sentence. 

Corrected TS 5.5.5 wording to delete the specific reference to ISFSI SAR "Section 9.7.8". Also , due to moving Tollgate Assessments from SAR Section 
9.7.10 into SAR Section 9.7.8.5, deleted the no longer needed Technical Specification 5.5.5 sentence. 

Added wording to describe the new additions to SAR Section 9.7.8 and to introduce the use of "place holders" for new SAR 9.7 Tables that will be 
incorporated into the SAR subsequent to NRC approval of the Trojan ISFSI license renewal. Also corrected the use of the words "Chapter" and 
"Section" to use "Chapter'' for the LRA and "Sections" for the SAR. 
Added wording to describe the "track changes text" colors (Black, Red , Blue and Blue cross-out) used to differentiate current SAR Revision 14 wording; 
March 2017 wording changes : and the new 2019 proposed SAR changes. 
Added these words: PGE will continue to revise and update this Trojan LRA throughout the license renewal review process. For efficiency and in order 
to avoid repetition, selected tables in LRA Chapters 2, 3 and the Appendix A four AMPs, proposed for future inclusion in the Trojan ISFSI SAR Section 
9.7, will be maintained current in this LRA. Upon issuance of the renewed Trojan ISFSI license, PGE will provide an update to the Trojan ISFSI SAR 
which incorporates the final approved LRA Chapters 2, 3, and LRA Appendix A tables for the four AMPs containing the NRC approved content in 
accordance with the provisions of 10 CFR 72.70(c). 

Changed the footer on all lSFSI SAR Table of Content's pages and all pages containing 2019 changes to say: Proposed Revision 15a. 

Revised SAR Table of Contents to list the revised Sections and Subsections for SAR Section 9.7.8. 

Added listing of future SAR tables and Tollgate Assessment new Table numbers 9.7-18 and 9.7-19 and new name for Table 9.7-19. 

-
Updated list of effective pages to show new "15a" revision numbers. 

Added current Revision 14 SAR page (without changes) that contains Section 9. 7 Programs to show the requirements that apply to all of the Section 
9.7 Proarams. includina the new Section 9.7.8 for the Aaina Manaaement Proaram 

Corrected SAR Section 9.7.6 and 9.7.7 words in last paragraphs to clearly say that "Concurrent with implementation of the new Aging Management 
Program" these two Programs are replaced by the new AMPs. 
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Item Section 
Page 

/Note 1l 

G-10 
Appendix G 

9-14 
SAR 9.7.8 

G-11 
Appendix G 

9-14 
SAR 9.7.8 

G-12 
Appendix G 

9-14 
SAR 9.7.8 

G-13 
Appendix G 

9-15 
SAR 9.7.8.1 

G-14 
Appendix G 

9-15 
9.7.8.2 

G-15 
Appendix G 

9-15 and 9-16 
SAR 9.7.8.3 

Appendix G 
G-16 9-16 through 9-18 

SAR 9.7.8.4 

G-17 
Appendix G 

9-17 
SAR 9.7.8.4 
Appendix G 

G-18 SAR 9-17 
9.7.8.4.1 
Appendix G 
SAR 

G-19 Appendix G 9-17 
SAR 
9.7.8.4.1 
Appendix G 

G-20 SAR 9-17 
9.7.8.4.1 
Appendix G 

G-21 SAR 9-17 
9.7.8.4.1 
Appendix G 

G-22 SAR 9-17 
9.7.8.4.1 
Appendix G 

G-23 SAR 9-17 
9.7.8.4.2 
Appendix G 

G-24 SAR 9-17 
9.7.8.4.2 
Appendix G 

G-25 SAR 9-17 
9.7.8.4.2 
Appendix G 

G-26 SAR 9-17 and 9-18 
9.7.8.4.3 

Reason 
/Note 2l 

RAI A-13 

RAI A-13 

RAI A-1 3 

RAI A-13 

RAI A-13 

RAI A-13 

RAI A-13 

RAI A-13 

RAI A-1 3 

RAI A-1 3 

RAI A-13 

RAI A-13 

RAI A-13 

RAI A-13 

RAI A-1 3 

RAI A-13 

RAI A-13 

List of LRA Changes 

Description 

Added Technical Specification 5.5.5 wording that establishes the SAR 9.7.8 Aging Management Program. 

Added description of the content of the overall Aging Management Program including Scoping Evaluation Results, Aging Management Review Results, 
and Time-Limited Aoino Analvsis Results. 
Added descriptions of the Aging Management Programs for inspection and monitoring of the selected MPC and associated Concrete Cask, Transfer 
Cask, Concrete Casks, and Transfer Station and the Tollaate Assessments of the overall Aoino Manaoement Proqram. 
Added summary of Scoping Evaluation Results and reference to the new SAR Tables to be extracted from final LRA Chapter 2, Scoping Results Tables 
2-1 through 2-7 (new SAR Tables 9.7-1 through 9.7-7). 
Added summary of AMR resu lts and reference to the new SAR Tables to be extracted from LRA Chapter 3, AMR Results Tables 3-1 through 3-6 (new 
SAR Tables 9.7-8 through 9.7-13). 
Moved the previously proposed SAR Section 9.7.9 TL.AA words to this subsection (without changes, except for adding "Results" to the title) and deleted 
unused SAR Section 9.7.9. 
Added description of the Aging Management Programs for inspection and monitoring of the selected MPC and associated Concrete Cask, the Transfer 
Cask, Concrete Casks , and Transfer Station. Also added wording for new SAR Tables to be extracted from LRA Appendix A, AMPs (new SAR Tables 
9.7-14 throuqh 9.7-17). 
Added timing (2022 - 2023) for first inspection (Baseline Inspection) for the four AMPs to be performed after the new Aging Management Program is 
imolemented in Januarv 2022. 

Moved the previously proposed SAR 9.7.8.1 words to this subsection . 

Made correction by deleting the first sentence that indicated the old SAR 9.7.7 Concrete Cask Interior Inspection Program would be used through the 
extended storage period. 

Corrected words to say "MPC-28" versus "canister PCC-03". 

Added sentence for final MPC 10 Element AMP to be added as new SAR Table extracted from LRA Appendix A MPC AMP (new SAR Table 9.7-14). 

Deleted "monitored condition" phrase and bulleted list because MPC AMP will be in new SAR Table 9.7-14. 

Moved the previously proposed SAR 9.7.8.2 words to this subsection. 

Added sentence for final Transfer Cask 10 Element AMP to be added as new SAR Table extracted from LRA Appendix A Transfer Cask AMP (new 
SAR Table 9.7-15). 

Deleted "visual inspection" phrase and bulleted list because Transfer Cask AMP will be in new SAR Table 9.7-15. 

Moved the previously proposed SAR 9.7.8.3 words to this subsection. 
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List of LRA Changes 
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Made correction by deleting two sentences that indicated the old SAR 9.7.6 and 9.7.7 programs would continue into the period of extended storage. 
These are being replaced by the new AMPs. 

Added sentence for final Concrete Cask 1 O Element AMP to be added as new SAR Table extracted from LRA Appendix A Concrete Cask AMP (new 
SAR Table 9.7-16) . 

Moved the previously proposed SAR 9.7.8.4 words to this subsection. 

Added sentence for final Transfer Station 1 O Element AMP to be added as new SAR Table extracted from LRA Appendix A Transfer Station AMP (new 
SAR Table 9.7-17). 

Deleted "visual inspection" phrase and bulleted list because Transfer Station AMP will be in new SAR Table 9.7-17. 

Deleted this Section 9.7.9 due to moving TLAAs to subsection 9.7.8.3. 

Changed this SAR Section number from 9.7.10 to 9.7.8.5 that effectively moved Tollgate Assessments into SAR Section 9.7.8 to clearly show that 
Tollqate Assessments are a part of the overall SAR Section 9.7.8 Aqinq Manaqement Proqram. 

Changed the title of this subsection from "Tollgates" to "Tollgate Assessments". 

Deleted the reference to the ISFSI license. (As a result of moving Tollgate Assessments into SAR Section 9.7.8, a conforming change to Technical 
Specification 5.5.5 first paraqraph has been made to delete the last sentence that is no lonoer needed}. 

Updated the referenced Section number to say: 9.7.8.4 for the AMPs and 9.7.8.3 for the TLAAs 

Changed the reference numbers for the Tollgate Tables that have changed from 9.7-1 and 9.7-2 to 9.7-18 and 9.7-19. 

Added wording "and performance criteria for tollgate assessments are shown in Table 9.7-19". 

Added Reference 9, Trojan's LCA 72-07 and Reference 10, NUREG-1927, Revision 1. 

Revised this Table section to add place holders for the new Aging Management Program Tables 9.7-1 through 9.7-17 that will be extracted from LRA 
Chapter 2, Chapter 3, and LRA Appendix A and added to the SAR subsequent to NRC approval of Trojan 's renewed license. 

Revised the Tollgate Table numbers 9.7-1 and 9.7-2 to use SAR Table numbers 9.7-18 and 9.7-19, respectively. 

In Table 9.7-18, Element 1, corrected reference to Tollgate Table 9.7-2 to say: 9.7-19. In Table 9.7-19 , changed the title to say: "Tollgate Assessment 
Performance Criteria by Element". 

Corrected Tollgate Table 9.7-19, Element 1 to refer to the location of the new Sample Bases wording located in LRA Appendix A, Element 4 of the MPC 
AMP and Concrete Cask AMP. 

Corrected Tollgate Table 9.7-19, Element 4, wording "sample size is expanded" tci say: "sample size expansion is considered". 
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N/A E Changed Tollgate Table 9.7-19, Element 7, generic wording "Condition reports" to use Trojan's words "Corrective Action Requests". 

H-1 and H-2 E For clarification of PGE-1082 revision status, changed "Revision 1" wording to say: "Proposed Revision 1". 

Added wording to describe new 2018 changes to PGE-1082 Sections 2.6, 4 .1 and 9.0. Section 2.6, describes the results of the new 60-year Concrete 
H-1 and H-2 C Cask "activation" analysis; Section 4.1 was changed in response to a NRC RAI letter to provide PG E's conclusions following review of the four specified 

events; and Section 9.0 adds a new Reference 11 for the calculation containino the 60 year activation analysis. 

V E Updated list of effective pages to show new revision number "1a" for pages containing changes. 

Revised Section 2.6 and Tables 2-1 and 2-3 to incorporate the new 60-year Concrete Cask ·activation analysis" results from Holtec Report No. HI-
2-4 and 2-5 C 20127 49 , Section 0 .1, Revisions 5 and 6. These 60-year results confirm that no changes are required to the PGE-1082 radiological decommissioning 

cost estimate. 

Pursuant to NRC's RAI Letter, dated April 3, 2018 and PGE's RAI response Letter (VPN-004-2018, dated May 15, 2018), added wording related to the 
4-1 C 2018 changes to Appendix H, PGE-1082, Section 4.1 that was revised for each of the four specified events to add the words "No Changes" for the 

effects on the 2015 detailed cost estimate. 
9-1 C Deleted reference to Table 2.4.1 in Reference 8 and added Reference 11 for Holtec Reoort Hl-2012749 Revisions 5 and 6. 

Page numbers refer to those from Enclosure 2 (LRA Markup) which show blue text cross-out formatting for deleted text . 
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E = Editorial 
RAI = RAI question / response 
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GLOSSARY OF TERMS 
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AMP is an acronym for Aging Management Program, which is a program implemented by Trojan to 

address aging effects that may include prevention, mitigation, condition monitoring, and performance 

monitoring. 

Concrete Cask is the cask that receives and contains the sealed multi-purpose canisters (MP() 

containing spent nuclear fuel for long-term storage. It provides gamma and neutron shielding, 

ventilation passages, missile protection, and protection against natural phenomena and accidents for 

the loaded MPC. 

Confinement Boundary is the outline formed by the all -welded cylindrical enclosure of the MPC shell, 

MPC baseplate, MPC lid, MPC port cover plates, and the MPC closure ring which provides redundant 

sealing. The Fuel Debris Process Can Capsule also provides a confinement boundary. 

Damaged Fuel Container or DFC means a specially designed enclosure for damaged fuel or fuel debris 

which permits flow of gaseous and liquid media while minimizing dispersal of gross particulates. 

Design Life is the minimum duration for which the component is engineered to perform its Intended 

Function set forth in the Trojan ISFSI SAR, if operated and maintained in accordance with the SAR. 

Dry Storage System or DSS is spent fuel storage technology comprised of a canister inside a ventilated 

or unventilated vertical cask (overpack) or horizontal storage module used at an ISFSI (see also 

"Concrete Cask"). 

ECO is an acronym for Engineering Change Order, which is a documented process of making changes to 

Holtec licensing documents. 

Failed Fuel Can is designed for storage of a fuel rod storage container, fuel debris Process Can Capsules, 

fuel assembly metal fragments (e.g., portions of fuel rods, grid assemblies, bottom nozz les, etc.), and 

fuel debris Process Cans that contain fuel debris and fuel assembly metal fragments. 

Fuel Debris Process Can Capsule is designed to provide a confinement boundary for storage of up to five 

fuel debris Process Cans containing fuel debris processed during the Trojan Fuel Debris Processing 

Project. 

High Burnup Fuel refers to fuel with a burn up greater than 45,000 MWd/MTU. 

Important to Safety {ITS) means a function or condition required to store spent nuclear fuel safely; to 

prevent damage to spent nuclear fuel during handling and storage, and to provide reasonable assurance 

that spent nuclear fuel can be received, handled, packaged, stored, and retrieved without undue risk to 

the health and safety of the public. 

Independent Spent Fuel Storage Installation {ISFSI) means a facility designed, constructed , and lice nsed 

for the interim storage of spent nuclear fuel and other radioactive materials associated with spent fuel 

storage in accordance with 10 CFR 72. 
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Intended Functions are criticality control, heat transfer, radiation shielding, confinement, structural 

integrity, and retrievability as described in Reference 1.1.1. 

License Life means the duration for which the system is authorized by virtue of its certification by the 

NRC. 

Multi-Purpose Canister or MPC means the sealed canister consisting of a honeycombed fuel basket for 

spent nuclear fuel storage, contained in a cylindrical canister shell (the MPC Enclosure Vessel). The MPC 

is the confinement boundary for storage conditions . The Fuel Debris Process Can Capsule also provides 

a confinement boundary . 

SAR is an acronym for Safety Analysis Report. 

Service Life means the duration for which the component is reasonably expected to perform its 

Intended Function, if operated and maintained in accordance with the provisions of the SAR. Service 

Life may be much longer than Design Life because of the conservatism inherent in the codes, standards, 

and procedures used to design, fabricate, operate, and maintain the component. 

SMDR is an acronym for Supplier Manufacturing Deviation Report which is used by Holtec to evaluate 

and disposition deviations during manufacturing. 

SSC is an acronym for Structures, Systems, and Components. 

Time-Limited Aging Analysis or TLAA is a specific license calculation or analysis that has all of the 

following attributes: 

• Involves SSCs within the scope of license renewal 

• Considers the effects of aging 

• Involves time-limited assumptions defined by the current operating term 

• Was determined to be relevant by the licensee in making a safety determination 

• Involves conclusions or provides the basis for conclusions related to the capability of the SSCs to 

perform their Intended Functions 

• Is contained or incorporated by reference in the licensing basis 

Tollgate Assessment is a written evaluation performed by licensees at a specified time (" tollgate" ), of 

the aggregate impact of aging-related dry cask storage operational experience, research, monitoring, 

and inspections on the Intended Functions of in scope dry cask storage SSCs. Tollgate assessments may 

include non-nuclear and international operating information on a best-effort basis. Corrective or 

mitigative actions arising from tollgate assessments are managed through the Corrective Action Program 

of the specific or general licensee and/or the holder. 

Transfer Cask is the metal cask used to provide temporary shielding and structural protection for the 

spent fuel canister during fuel loading in a spent fuel pool and during transfer of the loaded canister to 

or from the Concrete Ca sk or Transportation Cask. 

vi Revision 1 
January 2019 



Acronym 

AMID 

AMP 

BNFL 

CAP 

Coe 

DFC 

DSS 

ECO 

ER 

INEEL 

INPO 

ISG 

ITS 

ISFSI 

LWR 

MPC 

NEI 

NRC 

OR 

PGE 

PNL 

PWR 

RCCA 

SAR 

SER 

SMDR 

SNM 

SSC 

TLAA 

TNP 
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LIST OF ACRONYMS 

Definition 

Aging Management INPO Database 

Aging Management Program 

British Nuclear Fuels Limited 

Corrective Action Program 

Certificate of Compliance 

Damaged Fuel Container 

Dry Storage System 

Engineering Change Order 

Environmental Report 

Idaho National Engineering and 

Environmental Laboratory 

Institute of Nuclear Power Operations 

Interim Staff Guidance 

Important to Safety 

Independent Spent Fuel Storage Installation 

Light Water Reactor 

Multi-Purpose Canister 

Nuclear Energy Institute 

Nuclear Regulatory Commission 

Oregon 

Portland General Electric 

Pacific Northwest Laboratory 

Pressurized Water Reactor 

Rod Cluster Control Assemblies 

Safety Analysis Report 

Safety Evaluation Report 

Supplier Manufacturing Deviation Report 

Special Nuclear Material 

Structures, Systems, and Components 

Time-Limited Aging Analysis 

Trojan Nuclear Plant 
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CHAPTER 1: GENERAL INFORMATION 

1.0 GENERAL INFORMATION 

Portland General Electric Company (PGE} has prepared this application for renewal of the license for the 

site-specific Trojan ISFSI. This application supports ISFSI license renewal for an additional 40-year period 

beyond the end of the current license term of Materials License Number SNM-2509 (Docket 

Number 72-17}. The original 20-year ISFSI license will expire on March 31, 2019. This application is 

submitted in accordance with 10 CFR 72.42(b) and includes Time Limited Aging Analyses, Aging 

Management Programs, and the applicable general, technical, decommissioning funding plan 

information required by 10 CFR 72.30(c) and environmental supporting information required by 

10 CFR 72, Subpart B. 

1.1 APPLICATION FORMAT AND CONTENT 

The format and content of the application are based on 10 CFR 72, NRC NUREG-1927 (Ref. 1.1.1}, and 

generally following NEI 14-03 (Ref. 1.1.2). Based on this guidance, the application includes: 

1. General Information - Section 1 has been expanded beyond the general administrative 

requirements of 10 CFR 72.22 to include information on the format and content of the 

application and a facility description. 

2. Scoping Evaluation - Section 2 provides the scoping evaluation for the site-specific ISFSI 

systems, structures, and components (SSCs) . 

3. Aging Management Reviews - Section 3 includes the methodology and results of the aging 

management reviews performed for site-specific ISFSI SSCs that are in the scope of license 

renewal. 

4. Appendices related to AMPs, TLAAs, Tollgates, proposed changes to SAR, License and 

Technical Specifications, pre-application/baseline inspections, PGE-1082 with 10 CFR 72.30 

decommissioning funding plan information, and a PGE-1070 Environmental Report 

Supplement. 

1.2 FACILITY DESCRIPTION 

The Trojan ISFSI safely stores the spent nuclear fuel that resulted from the approximately 17 years of 

operation of the Trojan Nuclear Plant. 

The Trojan ISFSI is located in Columbia County, Oregon, along the west bank of the Columbia River, 

approximately 42 miles north of Portland, Oregon, and 50 miles east of the Pacific Ocean. The Trojan 

ISFSI uses BNFL Fuel Solutions TranStor™ Concrete Casks, which are a vertical ventilated type cask, 

loaded with seal-welded, stainless steel Holtec International Multipurpose Canisters (type MPC-24E or 

MPC-24EF} . The MPC-24E is designed to accommodate up to 24 PWR fuel assemblies. Up to four of the 

fuel assemblies in any one MPC-24E may be classified as damaged fuel and the balance must be intact 
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fuel. The MPC-24EF is also designed for 24 PWR fuel assemblies, with up to four assemblies classified as 

damaged fuel or fuel debris. The 34 MPCs stored in the Trojan ISFSI ranged in heat load at time of 

loading from 4.1 kW to 14.3 kW, and were moved to the ISFSI Pad between January and September of 

2003 . 

The ISFSI consists of a reinforced concrete Storage Pad supporting 34 Trojan Storage Systems, each 

made up of the Concrete Cask and stored MPC. In addition to these primary components, the ISFSI also 

requires a Transfer Cask, Transfer Station, and ISFSl-related security equipment. 

A complete description of the ISFSI is provided in the Trojan ISFSI SAR (Ref. 1.2.1). 

1.3 INFORMATION REQUIRED BY 10 CFR 72.22 

1.3.1 Full Name of Applicant 

Portland General Electric Company 

1.3.2 Address of Applicant 

121 SW Salmon St. 
Portland, Oregon 97204 

1.3.3 Address ofTrojan ISFSI 

71760 Columbia River Highway 
Rainier, OR 97048 

1.3.4 Description of Business or Occupation of Applicant 

PGE is the majority owner of the Trojan ISFSI and has responsibilityfor operating and maintaining the 

ISFSI. PGE is an investor-owned utility engaged in the generation, purchasE;, transmission and 

distribution of electricity to industrial, commercial and residential customers . PGE has approximately 

2,650 employees and provides electricity to more than 848,000 retail electricity customers. PG E's 

service area covers approximately 4,000 square miles. PGE has a diverse mix of low cost generating 

resources including hydroelectric power, wind, coal, and gas combustion . The Trojan ISFSI is jointly 

owned by PGE, the City of Eugene through the Eugene Water and Electric Board (EWEB), and PacifiCorp. 
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1.3.5 Organizat ion and Management of Applicant 

State of Incorporation and Principal Location of Business 

PGE is incorporated in the State of Oregon and its general office and principal place of business is 

located in Portland, Oregon . 

Executive Officers and Senior Leadership of PGE 

The PGE business address, names, current titles and citizenship of current executive officers 

and the senior nuclear leadership for the Trojan ISFSI are as follows : 

Portland General Electric 
121 SW Salmon Street 
Portland, Oregon 97204 

Name 

James J. Piro 

James F. Lobdell 

William 0. Nicholson 

Maria M . Pope 

Larry N. Bekkedahl 

Carol A. Dillin 

J. Jeffrey Dudley 

Campbell A. Henderson 

Bradley Y. Jenkins 

Anne F. Mersereau 

W. David Robertson 

Kristin A. Stathis 

Portland General Electric Corporate Officers 

Position 

President and Chief Executive Officer 

Sr. Vice President, Finance, Chief Financial Officer 
and Treasurer 

Sr. Vice President, Customer Service, Transmission 
and Distribution 

Sr. Vice President, Power Supply, Operations and 
Resource Strategy 

Vice President, Transmission and Distribution 
Services 

Vice President, Customer Strategies and Business 
Development 

Vice President, General Counsel, Corporate 
Compliance Officer and Assistant Secretary 

Vice President, Information Technology and 
Chief Information Officer 

Vice President, Power Supply Generation 

Vice President, Human Resources, Diversity and 
Inclusion 

Vice President, Public Policy and Corporate 
Resiliency 

Vice President, Customer Service Operations 
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Citizenship 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 
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Name 

John W . Ballantine 

Rodney L. Brown, Jr. 

Jack E. Davis 

David A. Dietzler 

Kirby A. Dyess 

Mark B. Ganz 

Kathryn J. Jackson 

Neil J. Nelson 

M . Lee Pelton 

James J. Piro 

Charles W . Shivery 
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Portland General Electric Board of Directors 

Position Citizenship 

Director U.S. 

Director U.S. 

Chairman U.S. 

Director U.S. 

Director U.S. 

Director U.S. 

Director U.S. 

Director U.S. 

Director U.S. 

Director U.S. 

Director U.S. 

The Eugene Water & Electric Board {EWEB or the Board) is a publicly owned electric and water utility in 

Oregon . EWEB is an administrative unit of the City of Eugene, Oregon . EWEB operates as a primary 

government, and is not considered a component unit of the City. The Board supplies electric and water 
service within the city limits of Eugene and to certain areas outside the city limits. EWEB's address is 

500 East Fourth Avenue; Eugene, OR 97401. 

Name 

Dick Helgeson 

John Brown 

John Simpson 

Steve Mital 

Sonya Carlson 

Frank Lawson 

Anne Kah 

Susan Fahey 

Susan Eicher 

EWEB Commissioners and General Managers 

Position 

President 

Vice President 

Commissioner 

Commissioner 

Commissioner 

Secretary/General Manager 

Assistant Secretary 

Treasurer 

Assistant Treasurer 
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U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 
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PacifiCorp, an indirect whol ly owned subsidiary of Berkshire Hathaway Energy, is a United States 
regulated electric utility company headquartered in Oregon that serves 1.8 million retail electric 
customers in portions of Utah, Oregon, Wyoming, Washington, Idaho and California. PacifiCorp is 
principally engaged in the business of generating, transmitting, distributing and selling electricity. 
PacifiCorp's principal executive offices are located at 825 NE Multnomah Street, Portland, Oregon 
97232 . 

PacifiCorp Corporate Officers 

Name 

Gregory E. Abel 

Stefan A. Bird 

Cindy A. Crane 

Jeffery B. Erb 

Title 

Chairman & Chief Executive Officer 

President & Chief Executive Officer, 
Pacific Power 

President & Chief Executive Officer, 
Rocky Mountain Power 

Corporate Secretary 

Gary W. Hoogeveen Senior Vice President & CCO, 
Rocky Mountain Power 

Michael G. Jenkins Assistant Secretary 

Nikki L. Kobliha Vice President, CFO & Treasurer 

Address Citizenship 

825 NE Multnomah, Suite 2000, Canada 
Portland, OR 97232 

825 NE Multnomah, Suite 2000, U.S. 
Portland, OR 97232 

1407 West North Temple, U.S. 
Suite 310, Salt Lake City, UT 
84116 

825 NE Multnomah, Suite 2000, U.S. 
Portland, OR 97232 

1407 West North Temple, 
Suite 310, Salt Lake City, UT 
84116 

1407 West North Temple, 
Suite 320, Salt Lake City, UT 
84116 

825 NE Multnomah, Suite 1900, 
Portland, OR 97232 

U.S. 

U.S. 

U.S. 

PacifiCorp Board of Directors 

Name 

Gregory E. Abel 

Stefan A. Bird 

Cindy A. Crane 

Patrick J. Goodman 

Natalie L. Hacken 

Nikki L. Kobliha 

Citizenship 

Canada 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 
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1.3.6 Financial Qualifications of Applicant 

PGE and the Trojan ISFSI co-owners will remain financially qualified to carry out the operation and 

decommissioning of the ISFSI during the period of the renewed material license as required by 

10 CFR 72.22(e) . Information supporting this statement is submitted in annual financial reports, as 

required by regulation . Links to the most recent annual financial reports for PGE, PacifiCorp, and EWEB 

are provided below. 

http://files.shareholder.com/downloads/POR/3837145308x0x881574/BAOFEC70-5C54-4A23-87B6-

BB37D1574A5F/2015 Annual Report.pdf 

PacifiCorp 

https://www.berkshirehathawayenergyco .com/assets/upload/financial

filing/BHE%2012 .31.15%20Form%2010-K FINAL%20 with%20hyperlinks.pdf 

EWEB 

http://www.eweb.org/about-us/publications-and-reports 
(scroll down to Financial Reports and click on most recent year) 

1.3.7 Financial Assurance for Radiological Decommissioning (10 CFR 72 .30) 

In accordance with the requirements of 10 CFR 72.30(c) "at the time of license renewal ", PGE is 

submitting another copy of PGE-1082, Proposed Revision 1, "Trojan ISFSI Preliminary Radiological 

Decommissioning Plan" (see Append ix H to this Application) . This document was previously submitted 

to the NRC for review on December 10, 2015 (ML15349A939) and is still in the NRC's review process. 

During 2016, PGE performed additional radiation and contamination surveys at the Trojan ISFSI and 

Section 1.3.7.1 below provides this additional information related to PGE-1082, Proposed Revision 1, 

Section 2.5. In addition, Section 1.3.7.2 below provides December 31, 2016 Radiological 

Decommissioning Trust balances for PGE and PacifiCorp that are more recent than those contained in 

PGE-1082, Proposed Revision 1 Tables 5.3.1 and 5.3.2. 

In 2018, PGE made additional changes to PGE-1082, Proposed Revision 1 and these are described in the 

new Sections 1.3.7.3 and 1.3.7.4 below. 

With this additional information, the 2015 PGE-1082, Proposed Revision 1 contains PGE's most up-to

date projected Trojan ISFSI radiological decommissioning schedule, detailed radiological 

decommissioning cost estimate, and funding plans. 

1.3.7.1 Pursuant to 10 CFR 72.30(b)(5), PGE-1082, Proposed Revision 1, Section 2.5, provides 

information on PG E's evaluation of past and current ISFSI radiological conditions related to 

subsurface material contamination that could contain residual radioactivity that would 
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require remediation to meet the 10 CFR 20.1402 radiological criteria for unrestricted use 

and ISFSI license termination. Based on the information in this PGE-1082, Proposed 

Revision 1, Section 2.5, and the results of additional surveys performed in 2016, PGE has 

determined that currently there is no volume of ISFSI onsite subsurface material containing 

residual radioactivity that will require remediation to meet the 10 CFR 20.1402 radiological 

criteria for unrestricted use and ISFSI license termination. 

PGE-1082, Proposed Revision 1, contains Table 5.3-1 for PG E's Decommissioning Trust 

Funds' Balances and Table 5.3-2 for PacifiCorp's Decommissioning Trust Funds' Balances. 

The following two tables provide the 2015 balances from these PGE-1082 Tables and the 

new December 31, 2016 balances. 

As shown in the tables below, PGE's ISFSI Radiological Decommissioning Fund balance is 

substantially more than the amount of PGE's 67.5% share of funds required for ISFSI facility 

radiological decommissioning as specified in PGE-1082, Proposed Revision 1, Table 5.2-1 

(PGE Trust Fund Expenditures, Column A, Total of $3,994,000) and PacifiCorp's ISFSI 

Radiological Decommissioning Fund balance is more than the full amount of PacifiCorp's 

2.5% share of funds required for ISFSI facility radiological decommissioning as specified in 

PGE-1082, Proposed Revision 1, Table 5.2-3 (PacifiCorp Trust Fund Expenditures, Column A, 

Total of $148,000) . 

The Bonneville Power Administration (BPA) is obligated through Net Billing Agreements to 

pay costs associated with EWEB's share of Trojan, including radiological decommissioning 

costs. As a government agency, EWEB uses a Statement of Intent for their financial 

instrument as described in PGE-1082. EWEB's Statement of Intent and Certification of 

Financial Assurance both document BPA's obligation to pay the decommission ing funding 

obligations of EWEB. The funding plan described in Table 5.2-2 of PGE-1082 ensures that 

EWEB/BPA's 30% port ion of the radiological decommissioning activity expenditures will be 

fully funded . 
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PGE' D s ecomm1ss10mng T F d'Bl rust un s a ances 

ISFSI Radiological 
Total Market Value of All 

Portland General Funds in PGE's Troj an 
Electric (PGE) 

Decommissioning Fund 
Decommissioning 

Market Value 
Trust Accounts 

PGE-1082 Proposed 
Rev. l $5,130,604 $40,130,043 

as of 10-31-2015 

As of 12-31-2016 $5,150,625 $40,996,096 

Table 5.3-2 
P "fiC ' D ac1 1 orp s ecomm1ss10nmg T rust F d ' Bl un s a ances 

ISFSI Radiological 
Total Market Value of All 

PacifiCorp Decommissioning Fund 
Funds in PacifiCorp ' s 

Market Value 
Trojan Decommissioning 

Trust Accounts 
PGE-1082 Proposed 

Rev.1 $148,013 $1,547,446 
as of 11-24-2015 

As of 12-31-2016 $148,395 $1,847,925 

In 2018, Trojan discovered that PGE-1082 Section 2.6 and Tables 2-1 and 2-3 for Concrete 
Cask "activation" were not revised from 40 years to cover the new 60 years proposed in the 
2017 License Renewal Application . PGE-1082 Section 2.6 and Tables 2-1 and 2-3 have been 
rev ised to incorporate the results of the 2018 Concrete Cask 60-year activation analysis 
contained in Holtec Report No. Hl-2012749, "Shielding Evaluation for the Trojan ISFSI 
Completion Project" , Table 0 .1, Revisions 5 and 6 (Ref. 1.3.1), to replace the 40-year 
analysis numbers with the 60-year analysis numbers. In addition, Table 2-3 was revised to 
use the 60-year nuclide values to calculate the Percentage of Residual Activity vs 
Concentration for 25 mrem/year to verify that the results are less than 100%. 

Pursuant to NRC's RAI letter, dated April 3, 2018, and PGE's response letter (VPN-004-2018, 
dated May 15, 2018), PGE revised PGE-1082, Section 4.1 to add Trojan 's conclusions of 
"No Changes" to decommissioning costs for each of the following events listed in 10 CFR 
72.30(c)(1)-(4): (1) spills of radioactive material producing additional residual radioactivity 
in onsite subsurface material, (2) facility modifications, (3) changes in authorized possession 
limits, and (4) actual remediation costs that exceed the previous cost estimate. 
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1.1.1 NUREG-1927, Revision 1, "Standard Review Plan for Renewal of Specific Licenses and 
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Table 1-1 - Regulatory Compliance Cross-Reference Matrix 

License Renewal Application Section Number 
NUREG-1927 Rl Section Number and Heading 

and Heading 
1.0- General Information Section 1.4.1, General Information 
1.1-Application Format and Content Section 1.4.4, Application Content 

1.2 - Facility Description Section 1.4.1, General Information 

1.3 - Information Required by 10 CFR 72.22 
Section 1.4.1, General Information 
Section 1.4.2, Financial Information 

1.4 - References 

2.0 - Scoping Evaluation 

2.1- Scoping Evaluation Process 
Section 2.4.1, Scoping Process 

2.2 - Scoping Evaluation Discussion and Results 

2.2.1- Description of SSCs 

2.2.2 - SSCs within the Scope of License Renewal 
Section 2.4.2, Structures, Systems, and 

Components within the Scope of Renewal 
2.2.3 - SSCs Not Within the Scope License Section 2.4.3, Structures, Systems, and 
Renewal Components not within the Scope of Renewal 
2.3 - References 

3.0 -Aging Management Reviews 

3.1-Aging Management Review Methodology 

3.1.1- Identification of In-Scope Subcomponents 
Requiring Aging Management Review 

3.1 .2 - Identification of Materials 
Section 3.4.1.1, Identification of Materials and 

Environments 

3.1.3 - Identification of Environments 
Section 3.4.1.1, Identification of Materials and 

Enviro nments 
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CFR Requirement 

10 CFR 72.22(a),(b),(c),(d) 

10 CFR 72 .22 (a), (b),(c), (d ) 

10 CFR 72.22(a),(b),(c),(d) 

10 CFR 72.22(e) 

10 CFR 72 .30(c) 

10 CFR 72.24(g) 
10 CFR 72.42(b) 

10 CFR 72 .24(b),(c),(d) 
10 CFR 72.24(g) 

10 CFR 72.24(b),(c),(d) 10 CFR 
72.24(g) 
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Table 1-1 - Regulatory Compliance Cross-Reference Matrix 

License Renewal Application Section Number 
NUREG-1927 Rl Section Number and Heading 

and Heading 

3.1.4 - Identification of Aging Effects Requiring Section 3.4 .1.2, Identification of Aging Mechanisms 
Management and Effects 

3.1.5 - Determination of Aging Management 
Section 3.4.1.3, Aging Management Activities 

Activity Required to Manage Effects of Aging 

3.1.6- Operating Experience Review for Process 

Confirmation 

3.2 -Aging Management Review Results - MPC 

3.3 -Aging Management Review Results -
Transfer Cask 
3.4 - Aging Management Review Results -
Concrete Cask 

3.5 -Aging Management Review Results - Fuel Section 3.4.1.4, Aging Management Review for Dry 

Assembly Storage System Internals 

3.6 -Aging Management Review Results -

Transfer Station 

3.7 -Aging Management Review Resu lts- lSFSI 

Pad 

3.*=8 - Time-Limited Aging Analyses Section 3.5, Time-Limited Aging Analyses 
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CFR Requirement 

10 CFR 72.24(d) 
10 CFR 72.120(a),(d) 

10 CFR 72.122(a),(b),(c),(h1),(h5),(I) 
10 CFR 72.124 
10 CFR 72.126 

10 CFR 72 .128(a) 
10 CFR 72.158 
10 CFR 72.162 
10 CFR 72 .164 

10 CFR 72.24(d) 

10 CFR 72.120(a),(d) 
10 CFR 72.122(a),(b),(c),(h1),(h5),(I) 

10 CFR 72.122(f),(h4),(I) 

10 CFR 72.124 

10 CFR 72.126 

10 CFR 72.128(a) 
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Table 1-1 - Regulatory Compliance Cross-Reference Matrix 

License Renewal Application Section Number 
NUREG-1927 Rl Section Number and Heading 

and Heading 

3.8=9 - Aging Management Programs Section 3.6, Aging Management Programs 

3.9:10 - Change Documents 

Appendix A - Aging Management Programs Section 3.6, Aging Management Programs 

Appendix B - TLAAs Section 3.5, Time-Limited Aging Analyses 

Appendix C - Tollgates 

Appendix D - Pre-Application/Baseline Section 3.4.1 .2, Identification of Aging Mechanisms 

Inspections and Effects 

Appendix E - PGE-1070, Trojan ISFSI 
Section 1.4.3, Environmental Report 

Environmental Report, Supplement 1 

Appendix F - Proposed Changes to Trojan ISFSI 
Section 1.4.7, Terms, Conditions, and Specifications 

for Specific Licenses and CoCs in the Period of 
License and Technical Specificat ions 

Extended Operation 

Appendix G - Proposed Changes to Trojan ISFSI 
Section 1.4.7, Terms, Conditions, and Specifications 

for Specific Licenses and CoCs in the Period of 
SAR 

Extended Operation 
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CFR Requirement 

10 CFR 72.170 
10 CFR 72.82{d) 

10 CFR 72 .122{f)(h4)(1) 
10 CFR 72 .126 

10 CFR 72.128{a) 
10 CFR 72.158 
10 CFR 72 .162 
10 CFR 72.164 

10 CFR 72 .168(a) 

10 CFR 72.82{d) 
10 CFR 72 .122{f)(h4)(1) 

10 CFR 72.126 
10 CFR 72.128{a) 

10 CFR 72.158 
10 CFR 72.162 
10 CFR 72.164 

10 CFR 72.168(a) 

10 CFR 72.240{c)(2) 

10 CFR 72.240{c)(3) 

10 CFR 51.45{a) through {d) 
10 CFR 51.60{a) 

10 CFR 72.34 
10 CFR 72 .240{c) 

10 CFR 72.240{c) 
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Table 1-1 - Regulatory Compliance Cross-Reference Matrix 

License Renewal Application Section Number 
NUREG-1927 Rl Section Number and Heading 

and Heading 
Appendix H - PGE-1082, Trojan ISFSI Preliminary 
Radiological Decommissioning Plan, Proposed Section 1.4.2, Financial Information 
Revision 1 

1-13 
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CFR Requirement 

10 CFR 72.30(b)(S) 
10 CFR 72 .30(c) 

Revision 1 

January 2019 
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CHAPTER 2: RENEWAL SCOPING 

2.0 SCOPING EVALUATION 

A general description of the ISFSI is provided in Section 1.2. A more thorough description of the ISFSI is 

contained in the ISFSI SAR (Ref. 1.2.1). 

PG E's license renewal process for the ISFSI is consistent with the guidance in NUREG-1927 and NEI 14-03 

(Ref. 1.1.1 and 1.1.2). This license renewal application also follows the format of the Calvert Cliffs 

application (Ref. 2.0.1), which has been approved by the NRC. 

License renewal is not intended to impose requirements beyond those that were met by the facility 

when it was initially licensed by the NRC. Therefore, the current licensing basis for the ISFSI will be 

carried forward through the renewed license period . 

The scoping evaluation identifies those SSCs of the Trojan ISFSI that are within the scope of the license 

renewal, and require further evaluation for potential aging effects. The process and methodology used 

for the scoping evaluation is described in Section 2.1. The scoping evaluation results are summarized in 

Section 2.2. 

2.1 SCOPING EVALUATION PROCESS 

The scoping evaluation of the Trojan ISFSI is performed based on the two-step process described in 

NUREG-1927 (Ref. 1.1.1). The first step in the process is a screening evaluation to determine which SSCs 

are within the scope of the renewal. Per NUREG-1927, Section 2.4.2, SSCs are considered to be within 

the scope of the renewal if they satisfy either of the following criteria : 

1) They are classified as Important-to-safety, as they are relied on to do one of the following 
functions: 

i. Maintain the conditions required by the regulation or specific license to store spent fuel safely; 

ii. Prevent damage to the spent fuel during handling and storage; or 

iii. Provide reasonable assurance that spent fuel can be received, handled, packaged, stored, and 
retrieved without undue risk to the health and safety of the public. 

These SSCs ensure that important safety functions are met for (1) confinement, (2) radiation 
shielding, (3) sub-criticality control, (4) heat-removal capability, (5) structural integrity, and 
(6) retrievability. 

2) They are classified as Not-Important-To-Safety, but, according to the design bases, their 

failure could prevent fulfillment of a function that is ITS. 

Any ISFSI SSC that meets either Scoping Criterion 1 or 2 above is considered within the scope of license 

renewal (in-scope), and the function(s) it is required to perform during the extended term is identified . 

The results of the scoping evaluation are presented in Section 2.2. 
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The sources of information reviewed in the scoping evaluation that describe the intended safety 

functions of the SSC ITS are the Trojan ISFSI SAR (Ref. 1.2.1), License (Ref. 2.1.1), Technical Specifications 

(Ref. 2.1.2), and Safety Evaluation Report (Ref. 2.1.3). 

Section 2.2 discusses the Trojan ISFSI renewal scoping evaluation and results. Table 2-1 (new ISFSI SAR 

Table 9.7-1) summarizes the results of the scoping evaluation, listing the SSCs that are identified within 

the scope of renewal and the criteria upon which they are determined to be within the scope of 

renewal. The subcomponents of the in-scope SSC and their Intended Functions are identified in 

Section 2.2.1. 

2.2 SCOPING EVALUATION DISCUSSION AND RESULTS 

The Trojan ISFSI includes the following components and equipment: 

• MPC (including Damaged Fuel Container, Failed Fuel Can, and Fuel Debris Process Can Capsule) 

• Transfer Cask 

• Concrete Cask 

• Spent Fuel Assembly 

• ISFSI Pad (including Storage Pad and Service Pad) 

• ISFSI Security Equipment 

• Transfer Station (including Transfer Station Pad and Impact Limiter) 

• Fuel Transfer and Auxil iary Equipment 

Drawings of the SSCs are contained in the Trojan ISFSI SAR, Appendix l .A (Ref. 1.2.1). 

2.2.1 Description of SSCs 

2.2.1.1 MPC 

The MPC-24E is designed to accommodate up to 24 PWR fuel assemblies . Up to four of the fuel 

assemblies in any one MPC-24E may be classified as damaged fuel and the balance must be intact fuel. 

The MPC-24EF is also designed for 24 PWR fuel assemblies, with up to four assemblies classified as 

damaged fuel or fuel debris. The MPC is constructed of stainless steel and is seal welded . The MPC fuel 

basket is made of stainless steel plates formed into an array of 24 square fuel storage locations (cells) . 

The MPC relies on geometry for subcritical ity, and credit was t aken for the Bora I™ plates in the dry 

storage criticality analysis, consistent with the analysis for the flooded condition. The HI-STORM 100 

FSAR (Ref. 2.2.1) provides a complete description of the generic MPC designs. 

The fun ctions of the MPC (including fuel basket) are confinement, criticality control, heat transfer, and 

shielding. The MPC meets the requirements of Section 2.1, Criterion 1 and is therefore in scope for 

license renewal. 
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2.2 .1.2 Transfer Cask 
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The Transfer Cask was used to complete the initial loading of the MPCs into the Concrete Casks. In the 

future, the Transfer Cask will be utilized with the Transfer Station to transfer an MPC to a Transportation 

Cask for transportation off-site . The Transfer Cask provides radiation shielding to minimize exposure 

rates during transfer operations. The Transfer Cask also functions as structural support during transfer 

operations. 

The functions of the Transfer Cask are shielding and structural integrity. The Transfer Cask meets the 

requirements of Section 2.1, Criterion 1 and is therefore in scope for license renewal. 

2.2.1.3 Concrete Cask 

The Concrete Cask provides structural integrity, shielding, and natural circulation cooling for the M PC. 

The Concrete Cask also protects the MPC from weather and postulated environmental events and 

performs necessary security functions. The Concrete Cask is ventilated by internal air flow paths which 

allow decay heat to be removed by natural circulation from air inlets at the bottom to the air outlets in 

the top . ns f~irnti@~s @f Hrn C@~grntei C.rnk amt@ ~rntei€t t~ei P1PC frnm weiat~eir a~d ~rnst~lateid 

ei~virn~mei~tal eivei~ts, t@ ~rnvidei ~sat tra~sfor, t@ ~rnviifo s~ieildi~g, a~d t@ ~eirform ~eigeissara,· seirnrity 

f~~€ti@~s The Concrete Cask meets the requirements of Section 2.1, Criterion 1 and is therefore in 

scope for license renewal. 

2.2.1.4 Spent Fuel Assemblies 

The Trojan Storage System is designed to accommodate up to 24 PWR fuel assemblies, and depending 

on the MPC design, these assemblies may be classified as damaged fuel or fuel debris and stored in 

damaged fuel containers (DFCs). The PWR fuel is 17x17 designs by Westinghouse and Babcock and 

Wilcox. The detailed characteristics of the fuel are described in Table 3.1-1 of the Trojan ISFSI SAR 

(Ref. 1.2.1). The maximum initial enrichment is limited to 3.09wt %U235, and the maximum assembly 

average burnup level is 42,000 MWd/MTU. The maximum decay heat per assembly is 0.725 kW. 

The functions of the spent fuel assemblies are to provide shielding, confinement, structural integrity, 

and criticality control. The spent fuel assemblies meet the requirements of Section 2.1, Criterion 1 and 

are therefore in scope for license renewal. 

2.2.1.5 ISFSI Pad (i~€1~di~gconsisting of Storage Pad and Service Pad) 

The Trojan ISFSI 5t@ragei Pad is not an ITS part of the Trojan Storage System as approved by the Trojan 

ISFSI license, and as such, is not described in detail in the Trojan ISFSI SAR7 (see Section 4.2.1). The 

layout of the Trojan ISFSI Pad is shown in Figure 2.1-3 of the Trojan ISFSI SAR (Ref. 1.2.1), Fig~rn 2.1 ~

The ISFSI Storage Pad is constructed of reinforced concrete including embedded electrical conduits. The 

pad supports 34 Trojan Storage Systems. The adjacent ISFSI Service Pad is ~ constructed of reinforced 

concrete. Fail~rn @ft~@ IH51 5t@ragei Pad @r 5eirvi€ei Pad w@~I~ ~@t ~reiv@~t t~ei st©rnd (;aslis frnm 

~eirformi~g t~@ir i~t@~deid f~~gti@~ The ISFSI Pad does not perform an ITS function for any of the 

functions described in Section 2.1, Criterion 1. , ~@r d@@s Gross failure of the pad could prevent 
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fulfillment of itfl=the ITS function of Retrievability under Criterion 2 and the Pad is therefore ~in 

scope for license renewal. 

2.2.1.6 ISFSI Security Equipment 

Trojan ISFSI security equipment is not part of the Trojan Storage System as approved by the Trojan ISFSI 

license, and as such, is not described in detail in the Trojan ISFSI SAR. The layout of the Trojan ISFSI Pad 

is shown in the Trojan ISFSI SAR (Ref. 1.2.1), Figure 2.1-3, which includes some of the ISFSI security 

equipment. The Trojan ISFSI has programs and procedures to ensure that ISFSI security equipment 

requirements are met, and failure of the ISFSI security equipment would not prevent the stored casks 

from performing their Intended Functions. The security equipment does not perform an ITS function for 

any of the functions described in Section 2.1, Criterion 1 nor does failure of the security equipment 

prevent fulfillment of an ITS function under Criterion 2. ~ISFSI security equipment is therefore out of 

scope for license renewal. 

2.2 .1.7 Transfer Station (including Transfer Station Pad and Impact Limiter) 

The Transfer Station is a fixed structure supported on a reinforced concrete mat foundation, placed 

directly on bedrock. An Impact Limiter is located directly below the MPC transfer position . The Impact 

Limiter is flush with the top of the Transfer Station fflufpad . The Impact Limiter is designed to provide 

defense-in-depth to ensure that the consequences of hypothetical drops of a loaded MPC into either a 

Concrete Cask or Transportation Cask are acceptable. The Transfer Station was tested with a ~ 

dummy MPC during initial loading operations at the ISFSI site, and will be used with the Transfer Cask 

when the MPCs are transported off-site. The Transfer Station provides lateral and vertical support that 

prevents the loaded Transfer Cask from falling or overturning during transfer operations. The function 

of the Transfer Station is to secure the Transfer Cask in position during MPC transfer operations. The 

Transfer Station Pad is ITS and is designed to have a structural function to support the Transfer Station 

under all normal and accident loads. The Transfer Station meets the requirements of Section 2.1, 

Criterion 1 and is therefore in scope for license renewal. 

2.2 .1.8 Fuel Transfer and Auxiliary Equipment 

Auxiliary equipment previously used for loading MPCs and moving casks (e .g., drying system, air pad 

system, welding equipment, etc.) ~is not included as part of the Trojan ISFSI license, and as such ~is 

not described in detail in the Trojan ISFSI SAR. Fuel transfer equipment and auxiliary equipment are 

outside the scope of the 10 CFR 72 license renewal. 

2.2.2 SSCs Within the Scope of License Renewal 

The SSCs determined to be within the scope of renewal are the MPC (including Damaged Fuel Container, 

Failed Fuel Can, and Fuel Debris Process Can Capsule), Transfer Cask, Concrete Cask, Fuel Assemblies, 

~ Transfer Station (including Transfer Pad and Impact Limiter), and ISFSI Pad as shown in Table 2-1 

(new ISFSI SAR Table 9.7-1) . Note that the fuel assembly hardware and cladding which supports the 

retrievability of the spent fuel are considered in scope. The subcomponents of the in-scope SSC and 
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their intended safety functions are identified in Table 2-2 through Table 2-f,:7 (new ISFSI SAR 

Tables 9.7-2 through 9.7-7) . 

2.2.3 SSCs Not Within the Scope of License Renewal 

As shown in Table 2-1 (new ISFSI SAR Table 9.7-1), H~@ 15F£1 £t@Filg@ il~fj £@Fvig@ Pafjs1 ISFSI Security 

Equipment7 and Fuel Transfer and Auxiliary Equipment do not meet the criteria for being within scope of 

license renewal. Note that, in accordance with Ref. 1.1.1, the fuel pellets within the assemblies are not 

considered in the original safety analysis, and are not relied on to meet retrievability or confinement 

functions. 

2.3 REFERENCES 

2.0.1 "Calvert Cliffs ISFSI License Renewal Application," ML102650247 

2.1.1 Trojan ISFSI License, SNM-2509, Amendment 6 

2.1.2 Trojan ISFSI Technical Specifications, Amendment 5 

2.1.3 NRC SER for Trojan License SNM-2509, Amendment 6 

2.2.1 HI-STORM 100 FSAR, Hl-2002444, Revision 12 

2.2.2 "Ff£ Cat@g@filaforn @f HI HAR mg, HI HORM mg, il~~ Casi( Tra~Sfof Fa€ility £yst@ffi 

C@ffif')@~@~ts," HI 992.332, R@visi@~ 22NUREG 1927, Revision 1, Section 2.4.2. 
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Table 2-1- Summary of Scoping Evaluation Results 

{new ISFSI SAR Table 9.7-1) 

SSC 
Scoping Results 

Criterion 11 Criterion 22 

MPC (consisting of Damaged Fuel Container, Failed Yes N/A 
Fuel Can, and Fuel Debris Process Can Capsule) 

Transfer Cask Yes N/A 
Concrete Cask Yes N/A 
Fuel Assembly Yes3 N/A 

ISFSI Pad (consisting of Storage and Service Pads) No ~Yes 

ISFSI Security Equipment No No 

Transfer Station (including Transfer Station Pad Yes N/A 
and Impact Limiter) 

Fuel Transfer and Auxiliary Equipment No No 

Notes: 
(1) SSC is Important to Safety (ITS) 
(2) SSC is Not Important to Safety, but its failure could prevent an ITS function from being fulfilled 
{3) Fuel pellets not included 
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In-Scope SSC 

Yes 

Yes 

Yes 

Yes 

~Yes 

No 

Yes 

No 
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Item 

No. 

1 

2 

3 

4 
5 
6 
7 
8 

9 

10 
11 
12 
13 

14 

15 
16 
17 
18 
19 
20 
21 

22 

23 
24 
25 

26 
27 

28 
29 
30 
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Table 2-2 - Intended Safety Functions of MPC Subcomponents 

Subcomponent 

Shell 

Baseplate 

Lid 

Closure Ring 

Port Cover Plates 

Basket Cell Spacer Block 

Basket Center Column 

Basket Cell Plates 

Short Cell Spacer Plates 

Flux Gap Cover 

Flux Gap Plate 

Basket Cover Angle 

Basket Cell Angle 

Basket Cell Channel 

Neutron Absorber 
Drain and Vent Shield Block 

Plugs for Drilled Holes 

Upper Fuel Spacer Pipe 

Sheathing 

Shims 

Lift Lug 

Lift Lug Baseplate 

Upper Fuel Spacer Bolt 

Upper Fuel Spacer End Plate 

Lower Fuel Spacer 
Column 

Lower Fuel Spacer End Plate 

Vent Shield Block 
Spacer 

Vent and Drain Tube 

Vent and Drain Cap 
Vent and Drain Cap Seal 

Washer 

(new ISFSI SAR Table 9.7-2) 
Drawing Part Reference 

Number Drawing 

2,~17 3663 

1 3663 

8 3663 

9 3663 
13 3663 
19 3490 
1 3490 

6,7,9,13,18 3490 

8 3490 

11 3490 
12 3490 
17 3490 

2,5,10 3490 

14 3490 

3,16 3490 
10,16 3663 

30 3663 

4,15 3490 
7 3663 
6 3663 

5 3663 

26 3663 

25,27 3663 
17 3663 

11 3663 
12 3663 
18 3663 

2-7 

Intended Function1 

Confinement, Structural Integrity, 
Shielding, Heat Removal 

Confinement, Structural Integrity, 
Shielding, Heat Removal 

Confinement, Structural Integrity, 
Shielding, Heat Removal 

Confinement 

Confinement 

St~1,rnhm!1 I I i,ihig~it;!N/ A 

Criticality Control 

Criticality Control, Structural 
Integrity, Heat Removal 

$Criticality Control, Structural 
Integrity 

Criticality Control 

Criticality Control 

Criticality Control 

Criticality Control, Structural 
Integrity 

Criticality Control, Structural 
Integrity 

Criticality Control 

Shielding 
S1;ti@l€1ii,igN/ A 

Structural Integrity 

Structural Integrity 

Structural Integrity 

N/ A - used only with unloaded 
MPC 

N/A - used only with unloaded 
MPC 

Structural Integrity 

Structural Integrity 

Structural Integrity 

Structural Integrity 

Structu ra I Integrity 

N/A2 

N/A2 

N/A 
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No. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

Notes: 
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Table 2-2 - Intended Safety Functions of MPC Subcomponents 
(new ISFSI SAR Table 9.7-2) 

Subcomponent Drawing Part Reference Intended Function1 

Number Drawing 
Vent and Drain CaF') 5@al 19 3663 N/A 

Cap Screw 

Port Cover Plate Set Screw 20 3663 Cirnfi"'@""'@"'tN/ A 
Coupling 14 3663 N/A 

Drain Line 15 3663 N/A 
Damaged Fuel Container SAR Figure Criticality Control, 

4.2-5a Structural Integrity 

Failed Fuel Cans SAR Figure Criticality Control, 
4.2-5 Structu ra I Integrity 

Drain Tube Plate 3 3663 N/A 
Drain Line Guide Tube 4 3663 N/A 

Fuel Debris Process SAR Figure Confinement 

Can Capsule 4.2-6b 

(1) Intended Functions are based on Section 2.1, Criterion 1- Criticality control, heat transfer, radiation shielding, 
confinement, structural integrity, and retrievab ility. N/A mea ns not applicable, where the subcomponent 
does not have a Criterion 1 function . See Ref. 2.2.2. 

(2) Used during loading operations. Not relied on for Intended Functions described in Section 2.1 during storage. 
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Table 2-3 - Intended Safety Functions of Concrete Cask Subcomponents 
(new ISFSI SAR Table 9.7-4) 

Item 
Subcomponent 

Drawing Part 
Reference Drawing1 Intended Function2 

No. Number 
1 Cask Lid 1 PGE-002 Radiation Shielding, 

Structural Integrity 

2 Cask Liner Shell 2 PGE-002 Radiation Shielding, 

Structural Integrity 

3 Tile 3 PGE-002 Note 3 

4 Bottom Plate 4 PGE-002 Structu ra I Integrity 

Assembly 

5 Reinforcement Bar 5 PGE-002 Structural Integrity 

6 Concrete Shell 6 PGE-002 Radiation Shielding/ 

Structural Integrity 

7 Transfer Cask 7 PGE-002 N/A 
Alignment Plates 

8 Shield Ring 8 PGE-002 Radiation Shielding 

9 Screen 9 PGE-002 N/A 
10 Inlet Air Assembly 10 PGE-002 Heat Tra nsfer4 

11 Outlet Air Assembly 11 PGE-002 Heat Transfer4 

Notes: 
(1) Included in Appendix 1.A of the Trojan ISFSI SAR. 

(2) Intended Functions are based on Section 2.1, Criterion 1- Criticality control, heat transfer, radiation 
shielding, confinement, structura l integrity, and retrievability . N/A means not applicable, where the 
subcomponent does not have a Criterion 1 function . See Ref. 2.2.2. 

(3) This component does not have an Intended Function as described in Section 2.1, Criterion 1. However, it is 
credited for corrosion protection, and is described in the AMP as a preventive measure. 

(4) Airflow path only. 
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Item 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
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Table 2-4 - Intended Safety Functions of Transfer Cask Subcomponents 
(new ISFSI SAR Table 9.7-3) 

Subcomponent 
Drawing Part 

Number 

Radial Lead Shield 2 

Top Lid Shielding 54 

Lead Fill Plug fo~ leifti1c1g H@I@§ 18 

Outer Shell 3 

Inner Shell 1 

Water Jacket End Plate 9 

Top Flange 16 

Water Jacket Shell 13, 14, 15 

Water Jacket Bottom Ring 6 

Water Jacket Top Plates 8 

Water Jacket Trunnion Plate 11 

Water Jacket Cap Plate 10 

Top Lid Outer Ring 52 

Top Lid Inner Ring 50 

Top Lid Top Plate 53 

Top Lid Bottom Plate 51 

lei~ B@lt ,1,7 

Row Not Used 

Lifting Trunnion Block 4 

Lifting Trunnion 5 

Door Pins 37, 38 

Top Lid Lifting Block 55 

2-10 

Reference 
Drawing 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

3555 

~ 

3555 

3555 

3555 

3555 

Intended Function1 

Shielding 

Shielding 

Shielding 

Structural Integrity, 
Shielding, Heat 
Removal 

Structu ra I Integrity 
Shielding, Heat 

Removal 

Structural Integrity, 

Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 
Shielding 

Structural Integrity, 

Shielding 

5t~1;1€hmiil l1c1t@g~iti11 

Structural Integrity, 
Shielding 

Structu ra I Integrity 
(during lifting for 
initial loading only) 

N/A 
Structural Integrity, 
Shielding 
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No. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

Notes: 
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Table 2-4 - Intended Safety Functions of Transfer Cask Subcomponents 
(new ISFSI SAR Table 9.7-3) 

Subcomponent 
Drawing Part Reference 

Intended Function1 
Number Drawing 

Top Lid Stud (Top Lid Bolt) 17 3555 $Structural 
Integrity 

Top Lid Nut (Top Lid Washer) 56 3555 $Structural 
Integrity 

Drain Pipes 23, 24 3555 N/A 
Couplings, Valves and Vent Plug 21, 22 3555 N/A 

Rib Plates 7, 12 3555 Structu ra I Integrity 

Shielding, Heat 
Removal 

Water Jacket Port Cover Plate, 19, 20, 25 3555 5tnrnt~rnl 
Gasket and Screws l1c1t@g~it~1N/ A 

Door Lip 29 3555 $Structural 
Integrity 

Door Top Plate 31 3555 Structural Integrity 

Door Beam 32 3555 $Structural 
Integrity 

Rail Bolt 49 3555 N/A 
DoorTop 34 3555 Structu ra I Integrity 

Door Top Plate Clevis 60 3555 N/A2 

Door Stop Plate 62 3555 N/A2 

Door Hex Bolt 63 3555 N/A2 

Door Bottom 33 3555 Structural Integrity 

Door Slide Plate 45 3555 N/A 

(1) Intended Functions are based on Section 2.1, Criterion 1 - Criticality control, heat transfer, radiation shielding, 
confinement, structura l integrity, and retrievabil ity. N/A means not applicable, where the subcomponent 
does not have a Criterion 1 function . See Ref. 2.2.2. 

(2) Used during loading operations. Not relied on for Intended Functions described in Section 2.1 during storage 
and Transfer Station operations. 
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No. 

1 
2 

3 

4 

5 

6 

7 

8 

Notes: 
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Table 2-5 - Intended Safety Functions of Spent Fuel Assembly Subcomponents 
(new ISFSI SAR Table 9.7-5) 

Subcomponent Intended Function1 

Fuel Pellets N/A 
Fuel Cladding Criticality Control, Confinement, Structural 

Integrity, Shielding, Retrievability 

Spacer Grid Assemblies Criticality Control, Structural Integrity, 
Shielding, Retrievability 

Upper End Fitting Structural Integrity, Retrievability 

Lower End Fitting Structural Integrity, Retrievability 

Guide Tubes Structural Integrity, Retrievability 

Hold-down Spring & Upper End Plugs N/A 
Control Components N/A 

(1) Int ended Funct ions are based on Section 2.1, Criterion 1- Criticali ty cont ro l, heat transfer, radiation 
shield ing, confinement, structu ral integrity, and retrievabi lity. N/ A means not appl icable, wh ere the 
subcomponent does not have a Cri terion 1 function . See Ref. 2.2.2. 
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Item 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
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Table 2-6 - Intended Safety Functions of Transfer Station Subcomponents 
(new ISFSI SAR Table 9.7-6) 

Subcomponent 

Deck Plate 

Angle, ASTM A36 

Bar, ASTM A36 

Fastener, ASTM A325 

Fastener, ASTM A325 

Fastener, ASTM A325 

Fastener, ASTM A325 

Concrete Stud 
Anchor 

Hydraulic System 
Assembly 

Kick Plate 

Transfer Cask 
Restraint 

Hex Nut, 
ASTM A194 Class 2H 

Hex Nut, 
ASTM A194 Class 2H 

Hex Nut, 
ASTM A194 Class 2H 

Hardened Flat 

Washer, ASTM F436 

Hardened Flat 

Washer, ASTM F436 

Hardened Flat 

Washer, ASTM F436 

Hardened Flat 
Washer, ASTM F436 

Shim Plate 

Inside Upper 
Restraint 

Hex Nut, 
ASTM A563 Grade A 

Fastener, ASTM A449 

Deck Plate 

Hydraulic Cylinder 

Drawing Part 
Reference Drawing2 

Number 

Transfer Station St ructure 

58 D-Al -100 

56, 57 D-Al -100 

54, 55 D-Al-100 

23,24, 25, 26,27, 42, 
D-Al -100 

53 

28, 52 D-Al -100 

29, 30 D-Al -100 

51 D-Al-100 

50 D-Al-100 

49 
D-Al -100 

(D-Al-960-Al) 

48 
D-Al-100 

( D-Al-315-5) 

47 
D-Al -100 

(D-Al -950-A4) 

36, 37,44 D-Al-100 

38 D-Al -100 

46 D-Al-100 

32, 33, 43 D-Al -100 

34 D-Al-100 

35 D-Al-100 

45 D-Al-100 

41 
D-Al-100 

(D-Al-530-8) 

40 
D-Al-100 

(D-Al -530-A2) 

39 D-Al-100 

31 D-Al -100 

22 
D-Al -100 

(D-Al -315-A3) 

21 D-Al -100 

2-13 

Intended Function1 

N/A 

N/A 

N/A 

Structural Integrity 

N/A 
Retrieva bility 

Shielding, 
Retrievability 

N/A 

N/A3 

N/A3 

Retrievability3 

Structural Integrity 

Retrievability 

N/A 

Structu ra I Integrity 

Retrievability 

N/A 

Retrieva bil ity 

Structural Integrity 

Structu ral lntegrity5 

N/A 

N/A 

N/A3 

N/A 
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26 

27 
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29 
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31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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43 
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Table 2-6- Intended Safety Functions of Transfer Station Subcomponents 

Subcomponent 

Upper Deck Ladder 

Main Deck Ladder 

Upper Restraints 

Cross Brace, Left 
Hand 

Cross Brace, Right 
Hand 

Quadrapod 
Weldment, Right Side 

Quadrapod 
Weldment, Left Side 

Quadrapod 
Weldment, Back 

Upper Deck 

Adaptor Ring, 
Storage Cask 

Adaptor Ring, 
Transport Cask 

Shield Ring 

Handrail, Main Deck, 
Front & Back 

Handrail, Main Deck, 
Left Side 

Handrail, Main Deck, 
Right Side 

Deck Plate 

Deck Plate 

Main Deck Structure 

Cylinder Bracket 

Alignment Stop 

(new ISFSI SAR Table 9.7-6) 

Drawing Part 
Reference Drawing2 

Number 

20 
D-Al-100 

( D-Al-900-A3) 

19 
D-Al -100 

( D-Al-900-Al) 

18 
D-Al -100 

(D-Al -530-Al) 

17 
D-Al-100 

(D-Al-520-A2) 

16 
D-Al-100 

(D-Al-520-Al) 

15 
D-Al-100 

(D-Al-510-A3) 

14 
D-Al -100 

(D-Al-510-A2) 

13 
D-Al-100 

(D-Al -510-Al) 

12 
D-Al-100 

( D-Al-400-Al) 

TNP1-M-DAl33033 
11 Sheet 3 

(Weldment A3) 

TNP1-M-DAl33033 
10 Sheet 3 

(Weldment A2) 

9 
D-Al-100 

(D-Al -330-Al) 

8 
D-Al-100 

(D-Al -320-A3) 

7 
D-Al-100 

(D-Al-320-A2) 

6 
D-Al-100 

( D-Al-320-Al) 

5 
D-Al-100 

(D-Al-315-A2) 

4 
D-Al-100 

(D-Al -315-Al) 

3 
D-Al-100 

(D-Al -310-Al) 

2 
D-Al -100 

(D-Al -950-Al, A2) 

1 
D-Al-100 

( D-Al -950-A3) 

2-14 

Intended Function1 

N/A3 

N/A3 

Structural lntegrity3 

Structural lntegrity3 

Structural lntegrity3 

Structural lntegrity5 

Structural lntegrity5 

Structural lntegrity3 

N/A3 

Shielding, 
Retrievability3 

Shielding, 
Retrieva bi lity3 

Shielding3 

N/A3 

N/A3 

N/A3 

N/A3 

N/A3 

Shielding, Structural 
lntegrity6 

Ret rievability3 

Retrieva bil ity3 
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45 

46 

47 

48 

49 

50 

51 

52 

53 
54 
55 

56 

57 

58 

59 

60 

61 

Notes: 
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Table 2-6 - Intended Safety Functions of Transfer Station Subcomponents 
(new ISFSI SAR Table 9.7-6) 

Subcomponent 
Drawing Part 

Reference Drawing2 Intended Function1 
Number 

Transfer Station Pad 
Threaded Rod, 

12 D-Al -200 Structu ra I Integrity 
ASTM A193 GR 87 

Plate, ASTM A36 11 D-Al -200 Structural Integrity 

Hex Jam Nut, 
10 D-Al -200 Structural Integrity 

ASTM A325 

Hex Nut, 
9 D-Al -200 Structural Integrity 

ASTM A194 Class 2H 

Hardened Washer, 
8 D-Al -200 Structu ra I Integrity 

ASTM F436 

Concrete 7 D-Al -200 St ructural Integrity 

Not used 6 D-Al -200 N/A 
Rebar or equivalent, 

5 D-Al -200 Structural Integrity 
ASTM A615 GR 60 

Plate, ASTM A36 4 D-Al-200 Structural Integrity 

Grout 3 D-Al-200 N/A 
Plate, ASTM A36 2 D-Al -200 Structural Integrity 

Rebar, 
1 D-Al -200 Structural Integrity 

ASTM A615 GR 60 

Impact Limiter 

Plate, ASTM A36 N/A C-3056 Structu ra I Integrity 

Sheet Metal, 
ASTM A-167 or A-240 N/A C-3056 N/A 

Type 304 

Angle Iron, ASTM 
N/A C-3056 N/A 

A-479 Type 304 

Polyurethane foam, 
General Plastics N/A C-3056 Structural Integrity 

Last-A-Foam FR-3708 

Threaded Plug, 
N/A C-3056 N/A 

carbon steel 

TI)Tntended Functions are based on Section 2.1, Criterion 1 - Criticality control, heat transfe r, radiation shielding, 
confinement, structura l int egrity, and retrievability. N/A means not applicable, where t he subcomponent does not have a 
Crite rion 1 function. See Refere nce 2.2.2. 

(2) Drawing D-Al-100 is the overa ll assembly drawing for the Transfer Station. Subassembly drawings referenced in D-Al-100, 
where appl icable, are included in parentheses for reference. 

{3) All items in the subassembly have the listed Intended Function {s). 

(4) "'ii5A,m ii551Hliiit09 itA tA@ 5A i019 Ri~s 5~,i,rnist bm;hets (FJ O I fJ5Q O 1, Pi!) Aiil'(l ii~ l~t@~909 F~~flti@~ @f 5Ai@l9i~s TA@ 
l~t@~9@9 F~~eti@~ @f iill @tA@r er0sA0rs i5 sliiuifi@9 ii5 M/0 Not used. 

(5) Item 10 on D-Al-530-A2, Item 11 on D-Al-510-A2, and Item 11 on D-Al -510-A3 are used during assembly of the Transfer 
Station, prior to its use with a fuel canister. Their Intended Function is classified as N/A. All other parts have an Intended 
Function of Structura l Integrity. 

(6) Items 8, 9, 10, 11, 12, and 13 on D-Al-310-Al have an Intended Function of Shie ldi ng. Al l other parts have an Intended 
Funct ion of Stru ctura l Integrity. 
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Table 2-7 - Intended Safety Functions of ISFSI Pad Subcomponents 
(new ISFSI SAR Table 9.7-7) 

Subcomponent 
Drawing Part 

Reference Drawing Intended Function1 
Number 

Concrete N/A I-C-001 R3 Retrievability2 

Rebar, 
N/A I-C-001 R3 N/A 

ASTM A615 Gr 60 

Engineered fill N/A I-C-001 R3 N/A 
Conduit and 

1-10 E-8100 R2 N/A 
electrical connectors 

(1) Intended Functions are based on Section 2.1, Criterion 1- Criticality control, heat transfer, radiation shielding, 
confinement, structural integrity, and retrievability. N/A means not applicable, where the subcomponent 
does not have a Criterion 1 function . See Reference 2.2.2. 

(2) The concrete is classified as Not Important to Safety, and so it does not have an Intended Function . However, 
gross failure of the concrete could affect the Intended Function of Retrievability. 

2-16 Revision 1 
January 2019 



Trojan ISFSI License Renewal Application 
01/23/2019 

CHAPTER 3: AGING MANAGEMENT REVIEWS 

3.0 AGING MANAGEMENT REVIEWS 

3.1 AGING MANAGEMENT REVIEW METHODOLOGY 

The aging management review of the Trojan ISFSI provides an assessment of aging effects that could 

adversely affect the ability of in-scope SSCs to perform their Intended Functions during the renewal 

period. The aging management review process involves the following four major steps: 

1. Identification of in-scope subcomponents requiring aging management review (Screening) 

2. Identification of materials/environment 

3. Identification of aging effects requiring management and aging mechanism 

4. Determination of aging management activity required to manage the effects of aging 

(TLAA/AMP) 

Each of these steps is described in the following sections. 

3.1.1 Identification of In-Scope Subcomponents Requiring Aging Management Review 

The scoping tables in Section 2 identify the subcomponents of SSCs that are in-scope for aging 

management, as well as their Intended Function. Subcomponents that perform or support any of the 

identified Intended Functions in a passive manner are determined to require an aging management 

review. 

Those subcomponents that do not perform or support an Intended Function or are short-lived and 

periodically replaced are excluded from further evaluation in the aging management review with 

supporting justification . Items that already have their condition monitored at some established 

frequency have the existing condition monitoring incorporated into the aging management activities as 

much as possible to ensure consistency and the ability to trend collected data . 

Tables 3-1 through 3~6 (new ISFSI SAR Tables 9.7-7 through 9.7-12) identify the Intended Functions for 

the ISFSI subcomponents that require an aging management review. ISFSI subcomponents that do not 

require an aging management review are identified in Tables 2-2 through 2-&,7 (new ISFSI SAR 

Tables 9.7-2 through 9.7-7) with " N/ A," as they do not have any of the Intended Functions from 

Section 2.1, Criterion 1, nor do they support an ITS function of another component (Criterion 2) . 

3.1 .2 Identification of Environments 

The next step in the aging management review process is to identify the materials of construction for 

each of the subcomponents identified in the first scoping step, and the environments to which those 

materials are exposed during normal storage conditions. Th e materials of construction for these 

subcomponents are identified on the drawings listed in Tables 2-2, 2-3, 2-4, 2-6, and 2-7 (new ISFSI SAR 
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Tables 9.7-2, 9.7-4, 9.7-3, 9.7-6, and 9.7-7) . The environments to which the materials are normally 

exposed are determined based on a review of the Trojan ISFSI SAR and site environmental information . 

A generic description of the four basic environments is provided below: 

3.1.2.1 Inert Gas 

~One inert gas environment r@fors t@is the inside of the MPC, which is backfilled with inert helium 

gas. Based on the vacuum drying process, the environment has negligible amounts of oxygen or 

moisture. The inert environment is exposed to the range of temperatures calculated for the MPC and 

significant radiation impacts from the stored fuel. Another inert gas environment is the inside of the 

Transfer Cask water jacket, which is backfilled with argon gas and sealed during long-term dry layup of 

the cask. 

3.1.2.2 Sheltered Environment 

The term sheltered environment refers to environments that may include ambient air, but are shielded 

from sunlight, rain, or wind exposure. One sheltered environment at the Trojan ISFSI is the annular 

space between the Concrete Cask and the MPC. The ambient air contains moisture, salinity, or other 

contaminants typical for the Trojan site . The temperature of the sheltered environment is within the 

~range of the air temperature passing through the annular space. 

Additionally, the term sheltered is used to refer to the interior of a storage building, such as the ISFSI 

Utility Building where the Transfer Cask is stored or the Trojan Warehouse where the Impact Limiter is 

stored. These buildings provide protection from direct sunlight, rain, and wind. However, the air in the 

buildings is not conditioned by HVAC equipment. 

3.1.2.3 Embedded Environment 

The embedded environment applies to materials that are embedded or sealed inside another material. 

Items in this environment include the internal metal items of the Concrete Cask and reinforcing bars 

embedded in the ISFSI Pad. The embedded items are exposed to the temperatures of the components 

in which they are embedded. 

3.1.2.4 Exposed Environment 

The term exposed environment is used for exterior surfaces that are exposed to direct sunlight, wind, 

rain, and other weather aspects. Items in an exposed environment at the Trojan ISFSI are the Concrete 

Casks and the Transfer Station . The exposed environment has temperature ranges equivalent to the 

Trojan site ambient temperature ranges, as described in the Trojan ISFSI SAR, Section 3.2 . 

A description of the subcomponent material of construction and environmental information is given in 

the following sections and summarized in Tables 3-1 through 3~6 (new ISFSI SAR Tables 9.7-8 through 

9.7-13) . 
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The materials of construction of the Trojan ISFSI include stainless steel, carbon steel, concrete, and 

neutron absorber (Baral) . The materials, design life, environmental compatibility and other items are 

described in detail in the Trojan ISFSI SAR, Section 4.8. 

3.1.4 Identification of Aging Effects Requiring Management 

After the materials and environments have been identified, the next step involves determining the aging 

effects requiring management. Aging effects requiring management during the renewed license period 

are those that could cause a loss of SSC intended safety function(s). If degradation of a subcomponent 

would be insufficient to cause a loss of function, or the relevant conditions do not exist at the Trojan 

ISFSI site for the aging effect to occur and propagate, then no aging management is required . These 

aging effects were determined based on the combination of materials and environments and a review of 

known literature, industry operating experience, and maintenance and inspection records. Both 

potential aging effects that could theoretically occur, as well as aging effects that have actually occurred 

based upon industry and Trojan operating experience, were considered. 

Aging effects occur due to aging mechanisms. In order to manage aging effects, the aging mechanism 

that could be at work based on material and environment must be determined . Therefore, the aging 

management review process identifies both aging effects and the aging mechanism causing that effect . 

The aging effects and mechanisms for each SSC are described in the following sections, and broken 

down by subcomponent in Tables 3-1 through 3~6. 

3.1.5 Determination of Aging Management Activity Required to Manage Effects of Aging 

The final step in the aging management review process is to determine the aging management activity 

or program to manage the effect of aging. Where possible, existing ISFSI programs and activities were 

credited to manage aging effects that could cause a loss of intended safety function during the renewed 

operating period. 

As described in NUREG-1927 (Ref. 1.1.1), there are two options for managing aging effects on 

components: a time-limited aging analysis (TLAA) or an aging management program (AMP). A TLAA is a 

calculation that meets the six attributes defined in 10 CFR 72.3, and an AMP is a program defined to 

address aging effects with ten specific elements as defined in NUREG-1927. 

3.1.6 Operating Experience Review for Process Confirmation 

Industry and plant-specific operating experience for the Trojan ISFSI was also reviewed in order to 

confirm that the previously identified aging mechanisms are applicable to the ISFSI system, as well as to 

identify any aging effects that were not previously addressed . 
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The Trojan ISFSI has operating experience with external inspections of ~all Concrete Casks, and 

internal inspections of one Concrete Cask ;rn~ MPCs. The Trojan ISFSI SAR requires a "Concrete Cask 

Interior" inspection on a five -year interval. Based on loading dates, the first Wffl=three inspections were 

performed in 2008,=iilffii 2013, and 2018. The inspections were performed on the Concrete Cask storing 

the first MPC loaded at Trojan . The scope @ft~@ if'1S~@€ti@"' included visual inspection of the full inlet 

and outlet vents, visual inspection of the interior concrete liner, and opportunistic visual inspection of 

the MPC surface. The third inspection used improved video inspection and robotic conveyance 

equipment to provide ASME VT-1 video resolution, clear and stable video recordings and still photos of 

accessible MPC surfaces (including circumferential and vertical welds), and measurement of normal 

fabrication markings as detailed in Appendix D: Pre-Application/Baseline Inspections. Trojan has 

developed procedures and equipment to perform these inspections, and has submitted summaries of 

the inspection to the NRC (Refs. 3.1.1, ~ 3.1.2, and 3.1.5). These inspections showed that ~ 

personnel were able to successfully inspect the interior of the Concrete Cask with relatively low 

operational doses. The first tw@ inspections have shown s~@:e·@~ no evidence of aging degradation on 

the internal liner, the vent assemblies, or the exterior of the MPC. The experience from these 

inspections has been utilized to develop the AMPs for the interior of the Concrete Cask and exterior of 

the MPC. 

3.1.6.2 Fuel Assembly Degradation 

The potential degradation mechanisms identified for the spent nuclear fuel assemblies include 

oxidation, corrosion, cladding creep, cladding annealing, and hydride redistribution and reorientation 

within the cladding . The Trojan ISFSI only contains low burnup fuel assemblies (assemblies with an 

average burnup level less than 45,000 MWd/MTU). 

Oxidation of the zircaloy fuel cladding and the irradiated fuel pellets can occur if the fuel is exposed to 

air, causing the pellets to swell and potentially impact the fuel cladding. Excessive oxidation of the fuel 

cladding, combined with internal stress, could cause a fuel cladding breach. For low burn up fuel 

assemblies, such as those stored in the Trojan ISFSI, NUREG/CR-6831 (Ref. 3.1.3) suggests that 

degradation of the fuel cladding w ill not occur during initial storage and will not occur during extended 

storage if the inert atmosphere is maintained. The integrity of the MPC containment boundary 

maintains the inert environment and prevents oxidation of the fuel. Oxidation is therefore not 

considered a credible degradation mechanism. 

Corrosion of the fuel assembly components can only occur if they are exposed to moisture during the 

storage period. However, residual water within the MPC is limited to very low levels through the 

vacuum drying process, which requires that the MPCs were dried as described in the technical 

specifications. Therefore, no significant amount of moisture is within the MPC cavity during extended 

storage, and water ingress is considered to not be credibl e due to the MPC confinement boundary, 

which is managed as described below. Therefore, there are no credible corrosion mechanisms of the 

fuel assembly subcomponents. 
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The rate of creep in fuel cladding is a function of the cladding temperature and hoop stress, with creep 

exceeding 1.0% stra in potentially causing gross rupture. However, as discussed in ISG-11 (Ref. 3.1.4), 

creep will not cause gross rupture if the cladding temperatures do not exceed 752°F (400°() during 

loading or storage. Cladding creep is not likely to be a significant effect over the extended storage 

period, since the rate of creep is a strong function of temperature, and the cladding temperatures that 

occur after 20 years in dry storage are relatively low and decrease over time, as described in the TLAA 

referenced in Section 3.*8. 

Extended exposure to elevated temperature may also result in annealing of the fuel rod cladding, which 

could impact its structural properties. However, examination of low burnup fuel rods, described in 

NUREG/CR-6831 (Ref. 3.1.3}, showed that very little cladding annealing occurred over the first 15 years 

of dry storage. Therefore, cladding annealing is not considered to be a significant degradation 

mechanism that needs to be addressed for extended storage. 

Hydride redistribution and reorientation can occur in cladding during high temperature, high hoop stress 

scenarios such as vacuum drying, which could adversely affect the structural properties of the cladding. 

Per ISG-11 (Ref. 3.1.4}, significant hydride re-orientation is not expected to occur in low burnup fuel 

assemblies, and this is supported by the examination of low burnup fuel after 15 years as documented in 

NUREG/CR-6831. The Trojan ISFSI SAR, Section 4.2.6.1, limits fuel cladding temperatures to 

approximately 647°F (340°() for normal conditions and 1058°F (570°(} for off-normal and accident 

limits. These limits are in accordance with those set forth in ISG-11. Therefore, for the low burn up fuel 

stored at the Trojan ISFSI, hydride redistribution and reorientation are not considered to be credible 

during extended storage. 

3.2 AGING MANAGEMENT REVIEW RESULTS- MPC 

This section provides the results of the aging management review of the MPC, which was determined to 

be in the scope of license renewal as identified in Section 2.2 .2. 

A summary of the results of the aging management review for the MPC subcomponents is provided in 

Table 3-1 (new ISFSI SAR Table 9.7-8} . The table provides the following information related to each 

subcom ponent determined to require aging management review: the Intended Function, the material 

group, the environment, the aging effects requiring management, the aging mechanism, and the specific 

aging management activities that manage those aging effects. The table also identifies subcomponents 

that did not su'pport, or whose failure would not compromise, the SSC intended safety function(s) and 

were, therefore, not subjected to further aging management review. 

A description of the MPC subcomponents that support an SSC Intended Function is provided in 

Subsection 3.2.1, and a summary of the materials and environments for the MPCs is provided in 

Subsections 3.2.2 and 3.2.3, respectively. Subsection 3.2.4 references any TLAA for the MPC during 

storage. Subsections 3.2.5 and 3.2.6 provide a discussion of the aging effects requiring management for 

the applicable MPC subcomponents, if any, and any aging management activities used to manage the 

effects of aging. 
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Each MPC serves as the confinement vessel during transfer and storage operations. Each MPC is sized to 

hold 24 PWR fuel assemblies . 

3.2.1.1 MPC Enclosure Vessel 

The MPC enclosure vessel is a welded cylindrical structure which provides the confinement boundary for 

the stored fuel. The confinement boundary consists of the MPC baseplate, shell, lid, port covers, and 

closure ring. The confinement boundary is a strength-welded enclosure of all stainless steel 

construction. The top end of the MPC incorporates a redundant closure system. The MPC lid is a 

circular plate edge-welded to the MPC outer shell . The lid is equipped with vent and drain ports that 

were utilized to remove moisture and air from the MPC and backfill the MPC with a specified amount of 

inert gas (helium) . The vent and drain ports were covered and seal-welded before the closure ring was 

installed . The closure ring is a circular ring edge-welded to the MPC shell and lid. The MPC lid provides 

sufficient rigidity to allow the entire MPC loaded with spent nuclear fuel to be lifted by threaded holes in 

the MPC lid. 

Lifting lugs attached to the inside surface of the MPC canister shell served to permit placement of the 

empty MPC into the Transfer Cask. The lifting lugs also served to axially locate the MPC lid prior to 

welding. These internal lifting lugs are not used to handle a loaded MPC. Since the MPC lid is installed 

prior to any handling of a loaded MPC, there is no access to the lifting lugs once the MPC is loaded. 

3.2.1.2 MPC Fuel Basket 

Within each enclosure vessel is a honeycombed fuel basket which contains spent nuclear fuel 

assemblies. The basket has neutron absorber panels that are completely enclosed in stainless steel 

sheathing that is stitch welded to the MPC basket cell walls along their entire periphery. The MPC-24E 

and MPC-24EF have fuel storage cells that are physically separated from one another by a flu x trap for 

criticality control. Formed angles are interposed onto the orthogonally configured plate assemblage to 

create the required flux trap channels . The cross section of the fuel basket simulates a multi-flanged 

closed section beam, resulting in extremely high bending rigid ity. The principal structural frame of the 

basket consists of co-planar plate-type members (i .e., no offset). 

The MPC fuel basket is positioned and supported within the MPC shell by a set of basket supports 

welded to the inside of the MPC shell . The MPC basket (and cavity) height is based on the maximum 

height fuel assemblies (i .e., those assemblies containing RCCAs) . For those assemblies without RCCAs, 

the MPC design includes a stainless steel lower spacer to maintain the proper axial position of the fuel 

assemblies in the basket. 

3.2.1.3 Damaged Fuel Container/Failed Fuel Can 

Both the Failed Fuel Can and Damaged Fuel Container are designed to contain partial or complete fuel 

assemblies with damaged or suspect rods. The internal square opening accommodates a fuel assembly 

without RCCA inserts. The Failed Fuel Can is designed for storage of a fuel rod storage container, fuel 
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debris Process Can Capsules, fuel assembly metal fragments (e.g., portions of fuel rods, grid assemblies, 

bottom nozzles, etc.), and fuel debris Process Cans that contain fuel debris and fuel assembly metal 

fragments . The outside dimensions allow the Failed Fuel Can or Damaged Fuel Container to fit in one of 

the four oversized storage locations within an MPC. 

The shells and lids of both the Failed Fuel Can and the Damaged Fuel Container were fabricated from 

stainless steel. On the bottom of the shell assemblies and in the lids are screened vent holes. The shells 

contain four holes on the Failed Fuel Can and five on the Damaged Fuel Container. The lids contain four 

holes for both the Failed Fuel Can and the Damaged Fuel Container. These vent holes enabled moisture 

removal from the canister. The vent holes also expose the contents of the Failed Fuel Can or Damaged 

Fuel Container to the helium atmosphere of the MPC. 

3.2.1.4 Fuel Debris Process Can Capsule 

The primary function of the Fuel Debris Process Can Capsule is to provide a confinement boundary for 
fuel debris processed during the Trojan Fuel Debris Processing Project. The Fuel Debris Process Can 
Capsule is constructed of 304 stainless steel for corrosion resistance and is inerted with helium . The 
Fuel Debris Process Can Capsule is structurally analyzed for external pressure, internal pressure, dead 
weight, thermal stresses, and drops. 

3.2.2 MPC Subcomponent Materials 

The materials of construction for MPC subcomponents that are subject to further aging management 

review are stainless steel and Bora I™ neutron absorber. The material type of each MPC subcomponent 

is identified in Table 3-1 (new ISFSI SAR Table 9.7-8) . 

3.2 .3 MPC Subcomponents Environments 

The environments that affect the subcomponents of each MPC, both externally and internally, are 

described below. 

3.2 .3.1 External 

Each MPC is stored in a vertical, ventilated Concrete Cask. Based on this, the external surface of each 

MPC is exposed to the same environment as the inside of the Concrete Cask (described in Section 3.4.3), 

which is a sheltered environment protected from precipitation and wetting. This sheltered environment 

includes ambient air, but not direct sunlight, rain, or wind exposure . The ambient air may contain some 

moisture and contaminants. The normal operating temperature of the outside MPC surface is highest at 

the top, and is described in Table 4.2-12 of Ref. 1.2.1. These maximum surface temperatures are 

assumed to continue into the license renewal period. 

3.2.3.2 Internal 

The internal subcomponents of the MPC are all exposed to the inert gas (helium) environment inside the 

MPC. The temperature of this gas ranges from the highest value at the maximum canister heat load, to 

as low as ambient air temperature as the heat load reduces over time. The gas pressure inside the MPC 
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is described in Table 4.2-9 of Ref. 1.2.1. There is very limited oxygen or moisture within the MPC due to 

the vacuum drying process. Additionally, the internal MPC components are exposed to significant 

gamma and neutron radiation. 

3.2.4 TLAA for MPCs 

Section 3.*=8 describes the findings of the TLAAs related to the Trojan ISFSI. For the MPC, there is a 

fatigue eva luation, neutron absorber depletion evaluation, and a radiation effects analysis . 

3.2.5 Aging Effects Requiring Management for MPC 

Based on the MPC materials of construction and the environments experienced during the period of 

extended storage at the ISFSI, the aging effects requiring management are loss of material (due to 

corrosion, pitting, and crevice corrosionh and cracking (due to €§rrnsi§~ ,rn€l stress corrosion cracking 

on the external MPC surfaces) ;rn€l rn€liati§~ @ffoMs §~ Hrn ~@~trn~ a~s§r~@r a~€l st@@I €§~~§~@~ts . 

3.2.6 Aging Management Programs for MPC 

Based on the aging management review of the MPC subcomponents documented in Table 3-1 (new 

ISFSI SAR Table 9.7-8), an AMP is required for the aging management activities of the M PC and TLAAs 

are required as described above. These aging management activities are discussed in detail in 

Sections 3.*=8 and 3.~9. 

3.3 AGING MANAGEMENT REVIEW RESULTS - TRANSFER CASK 

This section provides the results of the aging management review of the Transfer Cask, which was 

determined to be in the scope of license renewal as identified in Section 2.2.2 . 

A summary of the results of the aging management review for the Transfer Cask subcomponents is 

provided in Table 3-2 (new ISFSI SAR Table 9.7-9) . The table provides the following information related 

to each subcomponent determined to require aging management review: the Intended Function, the 

material group, the environment, the aging effects requiring management, the aging mechanism, and 

the specific aging management activities that manage those aging effects. The table also identifies 

subcomponents that did not support, or whose failure would not compromise, the SSC intended safety 

function(s) and were, therefore, not subjected to further aging management review. 

A description of the Transfer Cask subcomponents that support an SSC intended safety function is 

provided in Subsection 3.3 .1, and a summary of the materials and environments for the Transfer Cask is 

provided in Subsections 3.3 .2 and 3.3.3, respectively. Subsection 3.3.4 references any TLAA for the 

Transfer Cask during storage. Subsections 3.3.5 and 3.3.6 provide a discussion of the aging effects 

requiring management for the applicable Transfer Cask subcomponents, and any aging management 

activities used to manage the effects of aging. 
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The Transfer Cask was required for initial cask loading, and will be required at the Transfer Station for 

transferring the MPC from the Concrete Cask into the Transportation Cask. The Transfer Cask uses lead 

for gamma radiation shielding and a water-filled jacket for neutron shielding. The Transfer Cask is 

designed for use in conjunction with the Transfer Station at the ISFSI to temporarily hold the MPC during 

transfer into and out of Concrete Casks or Transportation Casks. The Transfer Cask is no longer used as 

a lifting device . 

The Transfer Cask is a cylindrical steel weldment designed in accordance with ASME Section 111, 

Subsection NF, with approved alternatives as listed in Table 4.2-la of the Trojan ISFSI SAR (Ref. 1.2.1). 

The lifting trunnions on the Transfer Cask ~were designated as special lifting devices designed and 

fabricated in accordance with the guidance of NUREG-0612 (Ref. 3.3.1) and ANSI N14.6 (Ref. 3.3 .2). The 

Transfer Cask provides the necessary shielding to reduce the radiation dose to Trojan plant personnel in 

accordance with ALARA principles. 

The Trojan Transfer Cask design is similar to the Holtec HI-TRAC 100, with moveable shield doors at the 

lower end and a top lid with a hole in the center. The hole allows for lifting sling access to raise or lower 

the contained MPC. The cylindrical wall of the Transfer Cask consists of various material layers. The 

inner and outer shells are made of steel. Sandwiched between the steel shells is a thickness of lead . A 

water jacket welded to the outer shell wall of the Transfer Cask provides neutron shielding. The 

moveable shield doors at the lower end allow lowering of the MPC into the Concrete Cask or the 

Transportation Cask. The doors slide in steel guides along each side of the Transfer Cask. Mechanical 

stops are used to prevent inadvertent opening of the doors. Hydraulic pistons are used to open the 

doors for the MPC transfer. The top lid of the Transfer Cask extends over the MPC to provide shielding 

and to prevent the MPC from being inadvertently lifted out of the top of the Transfer Cask. 

In the Trojan Fuel Building, which has been demolished, the Transfer Cask was lifted from above via 

two lifting trunnions located on the outer shell. The lifting trunnions consist of a threaded cylindrical 

trunnion screwed into a trunnion block that is welded to the inner and outer shell of the Transfer Cask. 

It is important to note that the trunnions are not used for transfer now that the canisters have been 

loaded and stored. The trunnions are only used to lift an empty Transfer Cask when installing it in, or 

removing it from, the Transfer Station. This procedure never takes place over a loaded MPC. The 

support for the Transfer Cask during transfer is provided by the Transfer Station, as described in 

Section 3.6. 

3.3.2 Transfer Cask Subcomponent Materials 

The Transfer Cask structure is fabricated from carbon steel. Other materials included in the Transfer 

Cask design are Holtite™ (in the top lid for neutron shielding); elemental lead (in the cask wall for 

gamma shielding); aluminum (in the hydraulic actuator bar used fo r the moving bottom doors) and 

brass, bronze, and stainless steel appurtenances (pressure relief valves, drain tube, etc.) . A description 

of materials is provided on the Transfer Cask drawing in Chapter 1 of the Trojan ISFSI SAR (Ref. 1.2.1). 

The Holtite and lead shielding materials are completely enclosed by the top lid and cask wall 
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construction, respectively. Therefore, there will be no significant galvanic or chemical reactions, 

between these shielding materials and the air or borated water. The carbon steel components of the 

Transfer Cask are coated with an epoxy-based material suitable for borated water service, as follows: 

• Primer - Keeler & Long, 6548/7107 White Epoxy Primer 

• Top Coat- Keeler & Long, E-1-7155 Epoxy Enamel 

The Transfer Cask coating prevents corrosion and aids in surface decontamination . Sealing surfaces, 

wear surfaces, gap flush supply line inner surfaces, threaded holes, plugs, and seals are not coated since 

the coating could affect their ability to perform their design functions. 

The material type of each Transfer Cask subcomponent is identified in Table 3-2 (new ISFSI SAR 

Table 9.7-9) . 

3.3.3 Transfer Cask Subcomponents Environments 

The exterior of the Transfer Cask was exposed to borated water during fuel loading (while the Transfer 

Cask was in the SFP), and to demineralized water in the annulus between the MPC and inner cavity wall 

of the Transfer Cask when cleaned. The Transfer Cask water jacket cavity was exposed to potable 

(non-borated) water during fuel loading operations. Following fuel loading of the MPC, the Transfer 

Cask was removed from the SFP. The external surfaces were then decontaminated and rinsed with 

demineralized water. The annulus water was removed following welding of the lid to the MPC, purging 

of the water in the MPC, drying, and backfilling with helium. The water jacket water was drained into a 

temporary storage container for re-use with the next MPC. 

During transfer to and loading operations at the ISFSI, the Transfer Cask is briefly exposed to outside 

ambient conditions. 

The brief exposure of the Transfer Cask to borated,~ demineralized, and potable water while in the 

Auxiliary Building, and to the outside environment during transfer/loading operations, does not 

contribute to the aging of the Transfer Cask materials during the renewal period. It is the prolonged or 

frequently recurring exposure to environmental conditions and stresses that must be evaluated for 

aging effects, such as those encountered during storage or staging prior to use for MPC transfers . 

The irnvi~iHrnHrnt t@ ·11~ig~ t~@ Transfer Cask is exposed to a Sheltered environment in the ISFSI Utility 

Building during storage and staging prior to and between infrequent use for MPC transfers is s~@lt@~@~ . 

The Transfer Cask water jacket cavity is exposed to an Inert Gas environment during long term storage in 

the Utility Building. The water jacket cavity will be exposed to an Embedded environment (intermittent 

periods filled with water and with air) during future MPC transfers. 

3.3.4 TLAA for Transfer Cask 

Section 3.*=8 describes the findings of the TLAAs related to the Trojan ISFSI. For the Transfer Cask, a 

fatigue evaluation is necessary. 
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3.3 .5 Aging Effects Requiring Management for Transfer Cask 

Based on a review of the Transfer Cask materials of construction and the environments experienced 

during the period of extended storage at the ISFSI, the aging effect requiring management is loss of 

material due to corrosion pitting and crevice corrosion . As stated above, the Transfer Cask was 

previously used during loading, but the brief exposure to water does not contribute to the aging. 

3.3.6 Aging Management Activities for Transfer Cask 

Based on the aging management review of the Transfer Cask subcomponents documented in Table 3-2 

(new ISFSI SAR Table 9.7-9), the aging management activities required for the Transfer Cask are an AMP 

for the Transfer Cask, and the TLAA as described in Section 3.3.4. These aging management activities 

are discussed in detail in Section 3.~9. 

3.4 AGING MANAGEMENT REVIEW RESULTS- CONCRETE CASK 

This section provides the results of the aging management review of the Concrete Cask, which was 

determined to be in the scope of license renewal as identified in Section 2.2 .2. 

A summary of the results of the aging management review for the Concrete Cask subcomponents is 

provided in Table 3-3 (new ISFSI SAR Table 9.7-10) . The table provides the following information related 

to each subcomponent determined to require aging management review: the Intended Function, the 

material group, the environment, the aging effects requiring management, the aging mechanism, and 

the specific aging management activities that manage those aging effects. The table also identifies 

subcomponents that did not support, or whose failure would not compromise, the SSC intended safety 

function(s) and were, therefore, not subjected to further aging management review. 

A description of the Concrete Cask subcomponents that support an SSC Intended Function is provided in 

Subsection 3.4.1, and a summary of the materials and environments for the Concrete Cask is provided in 

Subsections 3.4.2 and 3.4.3, respectively. Subsection 3.4.4 references TLAAs for the Concrete Cask 

during storage. Subsections 3.4.5 and 3.4.6 provide a discussion of the aging effects requiring 

management for the applicable Concrete Cask subcomponents, and aging management activities used 

to manage the effects of aging. 

3.4.1 Description of Concrete Cask Subcomponents 

The Concrete Cask provides structural support, shielding, and natural circulation cooling for the MPC. 

The Concrete Cask is ventilated by internal air flow paths which allow the decay heat to be removed by 

natural circulation around the metal MPC wall. An air flow path is formed by the openings at the 

bottom (air entrance), the air inlet ducts, the gap between the MPC exterior and the Concrete Cask 

interior, and the air outlet ducts at the top . A temperature monitoring device located in each of the 

four air outlets in each Concrete Cask provides indication of proper decay heat removal. The air inlet 

and outlet vents are steel lined penetrations that take non-planar paths to minimize radiation 

streaming. A shield ring is provided over the MPC-liner annulus to reduce the dose rate at the top of the 
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Concrete Cask. Side surface radiation dose rates are limited by the thick steel and concrete walls of the 

Concrete Cask. 

The Concrete Cask is a reinforced concrete cylinder designed to the requirements of ACl -349 (Ref. 3.4 .1) 

and constructed to ACl-318 (Ref. 3.4.2). The concrete is Type II Portland Cement, 145 pcf, 4000 psi 

concrete . Outer and inner re-bar cages are formed by vertical hook bars and horizontal ring bars. The 

internal cavity of the Concrete Cask is formed by a coated steel liner and bottom plate. The steel and 

concrete walls of the Concrete Cask are designed to minimize side surface radiation dose rates . The 

steel liner is coated to promote radiant heat dissipation and to minimize corrosion . The concrete mix 

used to fabricate the Concrete Casks is intended to allow satisfactory long-term concrete temperatures 

which bound the calculated values for the Trojan ISFSI (Table 4.2-12 of Ref. 1.2.1). 

The Concrete Cask lid is fabricated from a steel plate which provides additional shielding to reduce the 

skyshine radiation. The Concrete Cask lid also provides a cover and seal to protect the MPC from the 

environment and postulated tornado missiles. The lid is bolted in place and is provided with a locking 

wire with a lead seal. The bottom of the Concrete Cask is covered with a steel plate which minimizes 

loss of cask concrete during a bottom drop accident. The Concrete Cask has rni~foF€@~ chamfered 

corners at the top and bottom to minimize damage during handling. 

3.4.2 Concrete Cask Subcomponent Materials 

The Concrete Cask structure is fabricated from a coated carbon steel liner and bottom plate. Outer and 

inner re-bar cages are formed by vertical hook bars and horizontal ring bars. The Concrete Cask was 

constructed by ~@1;1Fi~g placing concrete between a re-usable outer form and the inner metal liner. The 

reinforcing bars and air flow embedments were installed and tied prior to pouring. nm €@.iti~gt~.it ~.is 

~@@~ .i~~li@~ t@ t~@ €sf~@~ st@@I €@~~@~@~ts @ft~@ Trnj.i~ C@~€lF@t@ Casks is CaF~@li~@ CaF~@2i~€ 11 

The concrete in the cask shell is in direct contact with carbon steel through reinforcing bars, liner 

assembly, etc., and stainless steel through the inlet screens, nameplate, etc. Concrete has been used 

with carbon and stainless steels in many commercial applications including Reactor Containment 

Buildings (e.g., carbon steel reinforcement, stain less steel liner) . No adverse chemical or galvanic 

interactions are anticipated in this application . Similarly, as concrete is a standard construction material 

used for civil projects such as dams, buildings, and bridges that are exposed to severe environmental 

cond itions, no adverse concrete reactions associated with weather are anticipated . 

Carbon steel surfaces on the cask that would otherwise be exposed to ambient conditions (such as the 

cask liner, lid, etc.) have been coated with Carboline Carbozinc 11 VOC, an inorganic zinc-rich coating 

that provides galvanic protection against corrosion of the steel. Consequently, significant steel 

corrosion is not anticipated. No stainless steel surfaces in the cask other than small nonstructural 

fasteners are in direct contact with carbon steel parts used elsewhere in the cask (see Table 3-3 [new 

ISFSI SAR Table 9.7-10] for subcomponent materials). The coating is also in direct contact with carbon 

steel, concrete (at the periphery of the liner) and galvanized carbon steel (in the lid bolts) . This coating 

has been used in nuclear applications and has no significant chemica l interaction with concrete. The 
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galvanized lid bolts are close in galvanic potential to the zinc-rich coating and no significant interaction is 

anticipated. In order to prevent the carbon steel liner from coming in direct contact with the stainless 

stee l MPC baseplate, ceramic tiles are arranged around the liner base to act as an insulator between the 

two steels. Therefore, no galvanic interaction between carbon and stainless steels is anticipated during 

the extended storage period. 

Some stainless steel parts such as the inlet air screens will be exposed to ambient conditions . However, 

due to the chemical nature of stainless steels, no significant chemical or galvanic reactions with moist 

air, rain, etc., are anticipated during the extended storage period . 

The material type of each Concrete Cask subcomponent is identified in Table 3-3 (new ISFSI SAR 

Table 9.7-10) . 

3.4.3 Concrete Cask Subcomponents Environments 

The Concrete Casks are located outdoors at the Trojan ISFSI site . The environment for the Concrete 

Casks is bounded by the extreme winter and summer conditions which are described in Table 2.7-1 of 

Ref. 1.2.1. The interior components of the Concrete Cask (inner liner, bottom plate, inlet air assembly, 

outlet air assembly, shield ring, and tile) are exposed to a sheltered environment. This environment 

includes ambient air through the air passages, but does not include sunlight, rain, or wind exposure. 

The ambient air may contain moisture, salinity, or other contaminants. 

The metal components of the Concrete Cask that are in contact with concrete, such as the outer 

surfaces of the liner shell, bottom surface of the bottom plate, concrete-side surfaces of the inlet and 

outlet air assemblies, and the rebar in the concrete, are considered to be in an embedded environment. 

The primary concern for embedded environments is the potential chemical reaction between the 

two materials. The interactions between materials of the Concrete Cask subcomponents are described 

in Section 3.4.2, and are not considered to be of concern for the extended storage period. 

The exterior surfaces of the Concrete Cask are exposed to all weather-related effects, including sunlight, 

wind, rain, snow, ice, and ambient air at the Trojan ISFSI site, and are considered to be in an exposed 

environment . Additionally, the Concrete Cask is exposed to radiation from the MPC stored inside. 

The environment for each subcomponent of the Concrete Cask is given in Table 3-3 (new ISFSI SAR 

Table 9.7-10) . 

3.4.4 TLAA for Concrete Cask 

Section 3.*8 describes the findings of the TLAAs related to the Trojan ISFSI. A radiation effects 

evaluation for the Concrete Cask is performed, as described in Section 3.*8.3. 

3.4.5 Aging Effects Requiring Management for Concrete Cask 

Based on a review of the Concrete Cask materials of construction and the environments experienced 

during the period of extended storage at the ISFSI the aging effects requiring management are loss of 
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material due to corrosion, l@ss @f fr1rnhtr@ t@tigtrn@ss ((!ti@ t@ ni(liilti@~ i~~irnts) for H~@ ~@till 

€@~~@~@~ts, and concrete aging ~effects (loss of strength, spalling, cracking, and scaling) caused 

by corrosion of embedded reinforcing steel, freeze-thaw cycles, alkali-silica reaction, and/or calcium 

hydroxide leaching. 

3.4.6 Aging Management Activities for Concrete Cask 

Based on the aging management review of the Concrete Cask subcomponents documented in Table 3-3 

(new ISFSI SAR Table 9.7-10), the aging management activities required for the Concrete Cask are an 

AMP for the Concrete Cask. These aging management activities are discussed in detail in Section 3.~9. 

For those components potentially impacted by radiation, the radiation impacts have been evaluated and 

no additional aging management activities beyond those in the Concrete Cask AMP are needed. This 

radiation analysis is not a TLAA by definition since it was not part of the initial licensing basis; however, it 

provides valuable information for AMP development. 

3.5 AGING MANAGEMENT REVIEW RESULTS- FUEL ASSEMBLY 

This section provides the results of the aging management review of the fuel assemblies, which were 

determined to be in the scope of license renewal as identified in Section 2.2.2. 

A summary of the results of the aging management review for the fuel assembly subcomponents is 

provided in Table 3-4 (new ISFSI SAR Table 9.7-11) . The table provides the following information related 

to each subcomponent determined to require aging management review: the Intended Function, the 

material group, the environment, the aging effects requiring management, the aging mechanism, and 

the specific aging management activities that manage those aging effects. The table also identifies 

subcomponents that did not support, or whose failure would not compromise, the SSC intended safety 

function(s) and were, therefore, not subjected to further aging management review. 

A description of the fuel assembly subcomponents that support an SSC Intended Function is provided in 

Subsection 3.5.1, and a summary of the materials and environments for the fuel assembly is provided in 

Subsections 3.5.2 and 3.5.3, respectively. Subsection 3.5.4 references any TLAA for the fuel assembly 

during storage. Subsections 3.5.5 and 3.5.6 provide a discussion of the aging effects requiring 

management for the applicable fuel assembly subcomponents, if any, and any aging management 

activities used to manage the effects of aging. 

3.5.1 Description of Fuel Assembly Subcomponents 

Each MPC is designed to contain 24 PWR irradiated fuel assemblies with the specifications shown in 

Table 3~7 . Full details of all the fuel stored in the Trojan MPCs are given in Table 3.1-2 of Ref. 1.2 .1. No 

high burnup fuel is stored in the Trojan MPCs. 

The Intended Functions of the fuel assemblies include criticality control, radiation shielding, 

confinement, and structural integrity. The geometry of the fuel assembly is a factor in the criticality 

model. The fuel cladding provides a confinement barrier, and its structural integrity is necessary to 

maintain a favorable geometry and to support potential retrieval. After fuel loading and MPC drying7 
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the fuel assemblies are not moderated, assuring subcriticality during subsequent operations and 

configurations. The fuel assembly principal function during dry storage is to maintain proper geometry 

and position of radioactive material through confinement. 

The fuel pellets, hold-down springs and upper end plugs, and control components were excluded from 

further aging management review because they do not support or impact the Intended Function of the 

fuel assemblies during the extended storage period. 

3.5.2 Fuel Assembly Subcomponent Materials 

The fuel assembly subcomponents included in the aging management review are made from Zircaloy, 

stainless steel, and/or lnconel materials. 

The material type of each fuel assembly subcomponent is identified in Table 3-4 (new ISFSI SAR 

Table 9.7-11}. 

3.5.3 Fuel Assembly Subcomponents Environments 

The fuel assembly environment refers to the internal MPC atmosphere . The MPC is dried and backfilled 

with helium gas according to the Trojan ISFSI Technical Specifications. During initial cask loading, the 

long-term temperature of the fuel cladding was limited to 647°F with short-term temperature limits of 

1058°F (Section 4.2.6.1 of Ref. 1.2.1}. 

The environment for each subcomponent of the fuel assembly is given in Table 3-4 (new ISFSI SAR 

Table 9.7-11} . 

3.5.4 TLAA for Fuel Assemblies 

Section 3.'1=8 describes the findings of the TLAAs related to the Trojan ISFSI . For the fuel assemblies, the 

TLAA is the cladding integrity evaluation . 

3.5 .5 Aging Effects Requiring Management for Fuel Assemblies 

The fuel assemblies are in an inert gas environment, and therefore there are very few aging effects on 

the fuel assembly subcomponents, as described in Section 3.1.6.2. Additionally, the Trojan ISFSI does 

not store any high burnup fuel, and therefore the cladding is not susceptible to hydrogen embrittlement 

and rad ial hydride formation aging mechanisms, as discussed in NRC ISG-11 (Ref. 3.1.4} . 

3.5.6 Aging Management Activities for Fuel Assemblies 

Based on the aging management review of the fuel assembly subcomponents documented in Table 3-4 

(new ISFSI SAR Table 9.7-11 }, the aging management activities required for the fuel assembly is the TLAA 

for the fuel assembly, as described in Section 3.5 .4. These aging management activities are discussed in 

detail in Sect ion 3.'18. 
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3.6 AGING MANAGEMENT REVIEW RESULTS-TRANSFER STATION 

This section provides the results of the aging management review of the Transfer Station, which was 

determined to be in the scope of license renewal as identified in Section 2.2.2. 

A summary of the results of the aging management review for the Transfer Station subcomponents is 

provided in Table 3-5 (new ISFSI SAR Table 9.7-12) . The table provides the following information related 

to each subcomponent determined to require aging management review: the Intended Function, the 

material group, the environment, the aging effects requiring management, the aging mechanism, and 

the specific aging management activities that manage those aging effects. The table also identifies 

subcomponents that did not support, or whose failure would not compromise, the SSC Intended 

Function and were, therefore, not subjected to further aging management review. 

A description of the Transfer Station subcomponents that support an SSC Intended Function is provided 

in Subsection 3.6.1, and a summary of the materials and environments for the Transfer Station is 

provided in Subsections 3.6.2 and 3.6.3, respectively. Subsection 3.6.4 references any TLAA for the 

Transfer Station during storage. Subsections 3.6.5 and 3.6.6 provide a discussion of the aging effects 

requiring management for the applicable Transfer Station subcomponents and aging management 

activities used to manage the effects of aging. 

3.6.1 Description of Transfer Station Subcomponents 

The Transfer Station is utilized for MPC transfer operations at the ISFSI site . The Transfer Station 

provides lateral and vertical support that prevents the loaded Transfer Cask from falling or overturning 

during transfer operations. During MPC transfer to a Transportation Cask, the Transfer Cask is locked 

into the Transfer Station, while the destination cask is moved under the Transfer Cask. All MPC transfers 

are accomplished by vertical lifts using a qualified mobile crane, with the Transfer Cask secured and 

stationary within the Transfer Station. 

The Transfer Station is ITS and designed for the seismic requirements described in the Trojan ISFSI SAR 

(Ref. 1.2.1). The structural steel Transfer Station allows a Concrete Cask or Transportation Cask to be 

positioned under the Transfer Cask for MPC transfers. A collar inside the station is clamped around the 

Transfer Cask approximately at the height of its center of gravity and locked in place to stabilize the 

Transfer Cask during handling operations. 

The Transfer Station is a structural steel frame designed as a stationary lateral and vertical restraint. The 

operations of the Transfer Station are described in Section 5.3 .1.4 of the Trojan ISFSI SAR (Ref. 1.2 .1). 

The subcomponents are the Transfer Station Pad (which supports the Transfer Station), the steel 

structure of the Transfer Station, and the foam Impact Limiter, which is encased in a thin stainless steel 

shell and includes a thick top plate . 
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3.6.2 Transfer Station Subcomponent Materials 

The structural components of the Transfer Station are fabricated from carbon steel. The Transfer 

Station Pad is made of reinforced concrete . The Impact Limiter is made from foam and surrounded by a 

thin stainless steel shell. 

The material type of each Transfer Station subcomponent is identified in Table 3-5 (new ISFSI SAR 

Table 9.7-12) . 

3.6.3 Transfer Station Subcomponents Environments 

The Transfer Station is located outdoors at the Trojan ISFSI site. The environment for the Transfer 

Station is bounded by the extreme winter and summer conditions which are described in Table 2.7-1 of 

Ref. 1.2.1. The entirety of the Transfer Station is exposed to weather-related effects including sunlight, 

wind, rain, snow, ice, and ambient air at the Trojan ISFSI site, and is considered to be in an exposed 

environment. The only exceptions are the Impact Limiter which is stored inside a building on site and 

the support footings which are embedded in the Transfer Station Pad. 

The Transfer Station is not exposed to any significant radiation levels over the period of extended 

storage, as the MPC, Transfer Cask, and Concrete Cask are only present at the Transfer Station during 

the short time of moving the MPC between the Transfer Cask and a Concrete Cask. 

The environment for each subcomponent of the Transfer Station is given in Table 3-5 (new ISFSI SAR 

Table 9.7-12) . 

3.6.4 TLAA for Transfer Station 

£@@ti€rn a.7 d@suib@s Hi@ fif'ldit'lgs @ft~@ TL.0..0.s ~@lat@d t@ t~@ Trn1at'I 1£F£1.There are no TLAAs associated 

with the Transfer Station . 

3.6.5 Aging Effects Requiring Management for Transfer Station 

Based on a review of the Transfer Station materials of construction and the environments experienced 

during the period of extended storage at the ISFSI, the aging effects requiring management are loss of 

material due to corrosion on the Transfer Station, and concrete aging effects (loss of strength, spalling, 

cracking, and scaling) caused by freeze-thaw cycles, alkali-silica reaction, calcium hydroxide leaching, ilfld 

embedded reinforcing steel corrosion, and cracking and distortion due to differential movement on the 

Transfer Station Pad . As stated above, the Transfer Station is only used for the short duration of MPC 

transfer between the Transfer Cask, Concrete Cask, and @v@f'ltwal Transportation Cask. The aging effect 

requiring management for the Impact Limiter top plate is loss of material due to corrosion . The aging 

effect requiring management for the Impact Limiter foam is a change in dynamic crush strength due to 

chemical changes. 
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Based on the aging management review of the Transfer Station subcomponents documented in 

Table 3-5~ (new ISFSI SAR Table 9.7-12), the aging management activities required for the Transfer 

Station, Transfer Station Pad, and the Impact Limiter's top plate and foam are an AMP for the se Transfer 

Station subcomponents. These aging management activities are discussed in detail in Section 3Jl9. 

3.7 AG ING MANAGEMENT REVIEW RESULTS- ISFSI PAD 

This section provides the results of the aging management review of the ISFSI Pad, which was 
determined to be in the scope of license renewal as identified in Section 2.2.2. 

A summary of the results of the aging management review for the ISFSI Pad subcomponents is provided 
in Table 3-6 (new ISFSI SAR Table 9.7-13). The table provides the following information related to each 
subcomponent determined to require aging management review: the Intended Function, the material 
group, the environment, the aging effects requiring management, the aging mechanism, and the specific 
aging management activities that manage those aging effects. The table also identifies subcomponents 
that did not support, or whose failure would not compromise, the SSC Intended Function and were, 
therefore, not subjected to further aging management review. 

A description of the ISFSI Pad subcomponents whose failure would compromise an SSC Intended 
Function is provided in Subsection 3.7.1, and a summary of the materials and environments for the ISFSI 
Pad is provided in Subsections 3.7.2 and 3.7.3, respectively. Subsection 3.7.4 references any TLAA for 
the ISFSI Pad during storage. Subsections 3.7.5 and 3.7.6 provide a discussion of any aging effects 
requiring management for the applicable ISFSI Pad subcomponents and any aging management 
activities used to manage the effects of aging. 

3.7.1 Description of ISFSI Pad Subcomponents 

The reinforced concrete Storage Pad on which the Concrete Casks rest and the adjacent concrete 
Service Pad are at-grade ISFSI structures. The concrete pads are located on approximately 24 inches of 
engineered fill founded on competent rock. 

The ISFSI Storage and Service Pads meet the requirements of ACl -318 and are capable of supporting the 
loads associated with the array of Concrete Casks and transfer equipment. The ISFSI Storage and Service 
Pads are classified as not important to safety. The concrete pads provide a supporting surface for the 
Concrete Casks and the HI STAR 100 Transport Cask. They also provide a smooth level surface to allow 
operation of the air pad system. 

The Storage Pad with its engineered fill is designed to preclude unacceptable damage to the Concrete 
Cask under a hypothetical tipover accident. The Storage Pad is also designed as a beam system on 
elastic foundation for bounding case loading combinations per ACl-318, including consideration of 
seismic components associated with a Seismic Margin Earthquake (SME). 
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The ISFSI Pad is constructed of reinforced concrete founded on engineered fill placed on competent 
bedrock. The pad includes embedded rigid electrical conduits and con_nectors made of galvanized steel 
for the Concrete Cask temperature monitoring system. 

The material type of each ISFSI Pad subcomponent is identified in Table 3-6 (new ISFSI SAR Table 9.7-13). 

3.7.3 ISFSI Pad Subcomponents Environments 

The ISFSI Pad is located outdoors at the Trojan ISFSI site . The environment for the ISFSI Pad is bounded 
by the extreme winter and summer conditions which are described in Table 2.7-1 of Ref. 1.2.1. The ISFSI 
Pad is exposed to weather-related effects including sunlight, wind, rain, snow, ice, and ambient air at 
the Trojan ISFSI site, and is considered to be in an exposed environment. The only exceptions are the 
embedded materials (reinforcement and rigid conduits) which are embedded in the ISFSI Pad. 

The environment for each subcomponent of the ISFSI Pad is given in Table 3-6 (new ISFSI SAR 
Table 9.7-13) . 

3.7.4 TLAA fo r ISFSI Pad 

There are no TLAAs associated with the ISFSI Pad . 

3.7.5 Aging Effects Requiring Management for the ISFSI Pad 

Based on a review of the role played by the ISFSI Pad in supporting Retrievability, and the environments 
experienced during the period of extended storage at the ISFSI, no aging effects require management. 
Potential aging effects including concrete spalling, cracking, and scaling do not prevent the ISFSI Pad 
from supporting Retrievability using standard methods (air pads and sheet metal) to move a Storage 
System from its position on the ISFSI Pad to a position underneath the Transfer Station. This is 
supported by conclusions in ISFSI SAR Sections 2.4.2.2, 2.6.1, 2.6.4, 3.2.3.1.7, and 3.2.3.1.8 regarding the 
stability of the ISFSI Pad on its foundation . 

3.7.6 Aging Management Activities for the ISFSI Pad 

Based on the aging management review of the ISFSI Pad subcomponents documented in Table 3-6 (new 
ISFSI SAR Table 9.7-13), no aging management activities are required for the ISFSI Pad and no AMP is 
required for the ISFSI Pad . 

3.S:i,!: TIME-LIMITED AGING ANALYSES 

3.JB.1 TLAA Identification Criteria 

The following criteria defined in NUREG-1927 (Ref. 1.1.1) are used to identify an analysis that can be 

considered a TLAA for existing SSCs with a time dependent operating life. The analysis: 

1. Involves SSCs important to safety within the scope of license or CoC renewal 

2. Considers the effects of aging 
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3. Involves time-limited assumptions defined by the current operating term 

4. Was determined to be relevant by the licensee in making a safety determination 

5. Involves conclusions or provides the basis for conclusions related to the capability of the 

SSCs to perform their intended safety functions 

6. Is contained or incorporated by reference in the design basis 

3.*8.2 TLAA Identification Process and Results 

Design documents for the Trojan ISFSI were reviewed against the TLAA identification criteria discussed 

in Section 3.*8.1. These included the license, SER, Technical Specifications, and site-specific calculations 

and evaluations. The following TLAAs were identified as the time-based calculations that exist in the 

current licensing basis. These calculations required further evaluation and disposition for the extended 

period of operation. 

1. M PC Fatigue Evaluation 

2. Neutron Absorber Depletion Evaluation 

3. Transfer Cask Fatigue Evaluation 

4. Fuel Cladding Integrity Evaluation 

Each of those TLAAs is described in Appendix B. 

3.*8.3 Radiation Effects Analysis 

In addition to the TLAAs identified in Section 3.*8.2, an analysis was performed to evaluate the effects 

of radiation on the steel and concrete. This analysis was not part of the original licensing basis, so it is 

not a TLAA by definition; however, it provides important information on the effects of radiation on 

components over the extended storage period. 

Stainless Steel 

The total neutron and gamma radiation exposures were calculated at the MPC basket, which is the most 

conservative location for all the stainless steel in the Trojan Storage System. These results are 

presented in Table 3-,78. Ref. 3.*8.1 states that embrittlement does not occur below about 1x1017 

n/cm2, which is well above the most conservative number calculated for steel in the Trojan system 

(shown in Table 3-,78); therefore, steel embrittlement is not a concern over the 60-year duration. Ref. 

3.*8.1 also states that gamma radiation has no measurable effect on the mechanica l properties of steel, 

and therefore there is no concern over the 60-year duration. 

Concrete 

The total cumulative neutron and gamma radiation doses on the Concrete Cask were calculated at the 

inner surface of the Concrete Cask, and the results are presented in Table 3-,78. Neutron radiation has 

little effect on shielding or thermal properties of concrete, but it can impact its structural properties 

starting at levels as low as 1x1018 n/cm2 (Ref. 3.*8.2). This level is well above the ca lculated value 

(Ref. 3.8.3) for the Trojan Concrete Casks over 60 years, and thus there is no impact to the structura l 
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properties of the concrete due to neutron radiation . Ref. 3.'78.2 also indicates that structural properties 

of concrete may be affected by gamma radiation doses as low as lxl09 rads, which is also well above the 

calculated value for the Trojan Concrete Casks over 60 years, and therefore there is no impact to the 

structural properties of the concrete due to gamma radiation. 

Based on this analysis, no further AMP is needed to manage the effects of radiation on steel or concrete 

in the Trojan ISFSI. 

3.~9 AGING MANAGEMENT PROGRAM 

Based on the reviews performed in the above sections, the following AMPs are needed during the 

Trojan ISFSI renewed storage period : 

1. MPCAMP 

2. Transfer Cask AMP 

3. Concrete Cask AMP 

4. Transfer Station AMP 

Full details of these AMPs are contained in Appendix A. 

3JHO CHANGE DOCUMENTS 

The aging management activities developed in the preceding sections are based on the Trojan ISFSI 

licensing basis . However, any changes made during fabrication and operation of the ISFSI, under the 

allowances of 10 CFR 72 .48, must be evaluated to determine if there are any impacts on the aging of the 

system . 

Holtec International uses Engineering Change Orders (ECOs) in its change management process. As the 

Trojan MPCs are the same as those utilized in the generic licensed Holtec HI-STORM 100 system, 

Holtec's ECOs were reviewed to identify those that apply to the Trojan MPCs and determine if those 

ECOs had any aging impacts, as documented in Ref. 3.910.1. Based on this report, none of the ECOs had 

any adverse impacts on aging of the MPCs that would change the way the AMPs described in this 

document should be implemented . 

3.910.2 Manufacturing Deviations 

Manufacturing deviations are evaluated using a deviation report (called an SMDR) to determine if the 

deviation can be accepted as is or needs to be repaired or reworked. These deviations are also 

evaluated under the 10 CFR 72 .48 process, as necessary. Any SMDRs issued for the Trojan ISFSI 

components were reviewed and evaluated to determine if the condition could have an impact on aging. 

The SMDR review is detailed in Holtec Report Hl-2167366 (Ref. 3.910.1). 

In summary, the majority of the manufacturing deviations on the 34 Trojan ISFSI components were 

related to documentation of material lots, sheathing damage, mousehole shapes, and other minor 
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issues that were repaired in accordance with accepted procedures. These deviations were evaluated in 

Holtec Report HJ-2167366 (Ref. 3.910.1) and determined to have no impact on aging, because either the 

affected subcomponent did not perform a safety function over the extended storage period, or the 

deviation had no impact on aging mechanisms. The only manufacturing deviation of concern for aging 

was documented in SMDR-924, which relates to an MPC shell height slightly below the minimum in 

approximately 20% of the circumference. This deviation has the effect of an increased closure ring to 

shell weld root gap. However, the closure ring has sufficient flexibility to adjust for this extra clearance . 

Because the Trojan canister with this deviation passed its required leakage testing, and the closure ring 

is a redundant closure over the lid to shell weld, no additional aging management activities are needed 

for this deviation . 

3.910.3 72.48 Screenings and Evaluations 

Under Holtec lnternational's Quality Assurance program each of the SMDRs and ECOs identified above 

are reviewed under 10 CFR 72.48, and as such any aging impacts of associated 72 .48 screenings or 

evaluations are covered in the aging impact evaluations described above. 

The Trojan ISFSI organization also has the ability to write 72 .48 screenings and evaluations. Each of 

those evaluations were reviewed, with the results documented in Ref. 3.910.1. The majority of the 

changes reviewed in these 72.48 screenings and evaluations were documentation changes to 

emergency plans, radioactive effluent programs, and the Quality Assurance Plan, due to demolition of 

site buildings, or other site changes. None of the Trojan ISFSI 72 .48s that were reviewed were 

determined to have any impact on the AMPs as described in this document. 

3.910.4 Active Exemption 

The following active exemption was issued during the initial licensing period . On July 6, 2005, PGE 

submitted an Exemption Request in letter VPN-021-2005 (ML052080020) to the NRC to eliminate the 

JSFSI Technical Specification 5.5.2 .c that stated: "An annual report shall be submitted pursuant to 

10 CFR 72.44(d)(3) specifying the quantity of each of the principal radionuclides released to the 

environment in liquid and in gaseous effluents during the previous calendar year of operation." 

On November 9, 2005, the NRC granted the exemption to 10 CFR 44(d)(3) and issued Amendment 5 to 

the Trojan JSFSI License (ML053180563) that included the deletion of the ISFSI Technical 

Specification 5.5.2 .c requirement. The NRC's Safety Evaluation Report (SER) cited Trojan ISFSI SAR 

Section 3.3.2.1, that states, in part : "The MPC is designed to be leak tight under all normal, off-normal, 

and accident conditions of storage." The NRC's conclusions in the SER state, in part: "that there is 

reasonable assurance that the proposed exemption and conforming amendment will have no impact on 

offsite doses" and "granting of the requested exemption and amendment to PGE will not impact health 

and safety." This active 10 CFR 72 .44(d)(3) exemption, that deleted the administrative requirement to 

submit an annual effluent release report, is not affected by the proposed MPC AMP nor does it affect 

the proposed MPC AMP. 
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Table 3-1- Aging Management Review for MPC Subcomponents 

(new ISFSI SAR Table 9.7-8) 

Aging Effects 

Intended Function Material Environment1·2 Requiring 

Management 

Inert Gas Fiitiglcl@Cracking 

Loss of Material 

Cracking 

Confinement, 

Structural Integrity, 
Stainless Steel 

PiHii,ig iilcl~ €H!':'i€@ 

Shielding, Heat €©rrnsiirnLoss of 
Sheltered 

Removal Material 

Fiitiglcl@Cracking 

Loss of Fracture 

Toughness 

Inert Gas Fiitiglcl@Cracking 

Loss of Material 

Cracking 
Confinement, 

Structural Integrity, 
Stainless Steel 

Pittii,ig iilcl~ €r@Vi€@ 
Shielding, Heat €©rrnsi©"1Loss of 

Sheltered 
Removal Material 

Fiitiglcl@Cracking 

Loss of Fracture 

Toughness 
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Aging 

Mechanism 

€r,rnliii,i~Fatigue 

Corrosion 

Stress Corrosion 

Cracking 

~ 

Miit@riiilPitting 

and Crevice 

Corrosion 

€rii €Id i,igFatigue 

Radiation 

€nrnl:ii,igFatigue 

Corrosion 

Stress Corrosion 

Cracking 

~ 

Miit@riiilPitting 

and Crevice 

Corrosion 

€rii€1:ii,igFatigue 

Radiation 

Aging 

Management 

Activities 

MPC Fatigue 

TLAA 

MPCAMP 

MPC Fatigue 

TLAA 

N/A, see Section 

3.*8.3 

MPC Fatigue 
TLAA 

MPCAMP 

MPC Fatigue 

TLAA 

N/A, see 

Section 3.*8.3 
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Table 3-1- Aging Management Review for MPC Subcomponents 

(new ISFSI SAR Table 9.7-8) 

Aging Effects 

Intended Function Material Environment1·2 Requiring 

Management 

Inert Gas j;e1tigtH!Cracking 

Loss of Material 

Cracking 

Confinement, 

Structu ra I Integrity, 
Stainless Steel 

PiHi~g e1~d Cni!Vi€@ 
Shielding, Heat C~rrnsiirnLoss of 

Sheltered 
Removal Material 

i;e1tigt1@Cracking 

Loss of Fracture 

Toughness 

Inert Gas None Identified 

Loss of Material 

Cracking 

Confinement Stainless Steel 
Sheltered Pittii,ig e1i,id Cr@vi@@ 

C~rrnsi~i,iLoss of 

Material 

Loss of Fracture 

Toughness 

Inert Gas None Identified 

Confinement Stainless Steel Loss of Fracture 
Embedded 

Toughness 

Shielding Stainless Steel Inert Gas None Identified 
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Aging 

Mechanism 

Cre1 @Id i,igFatigue 

Corrosion 

Stress Corrosion 

Cracking 

~ 

Me1t@rie1IPitting 

and Crevice 

Corrosion 

Cre1@liii,igFatigue 

Radiation 

None Identified 

Corrosion 

Stress Corrosion 

Cracking 

~ 

Mat@rialPitting 

and Crevice 

Corrosion 

Radiation 

None Identified 

Radiation 

None Identified 

Aging 

Management 

Activities 

MPC Fatigue 

TLAA 

MPCAMP 

MPCAMP 

MPC Fatigue 

TLAA 

N/A, see Section 

3.*8.3 
N/A 

MPCAMP 

MPCAMP 

N/ A, see Section 

3.*8.3 

N/A 

N/A, see Section 

3.*8.3 
N/A 
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Subcomponent 
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Upper Fuel Spacer Pipe 
Lift Lug 
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:::::l Vent Shield Block Spacer V) 
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C 
Vent and Drain Cap UJ 

Vent and Drain Cap Seal 
Washer 

Vent and Drain Gi!i~ g@i!II W@!:i~@r 
~Cap Screw 

~i@~t @~d 9ri!li~ Gi!I~ b@eli Wi!i!:i~@r 
Port Cover Plate Set Screw 

Coupling 
Drain Line 

Damaged Fue l Containe r 

Failed Fuel Cans 

Drain Tube Plate 
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Table 3-1- Aging Management Review for MPC Subcomponents 
(new ISFSI SAR Table 9.7-8) 

Intended Function Material Environment1•2 

E~~@dd@dN/A 

gti!li~lli!!:i!i 
g~i@ldi~gN/A 

~N/A 
g~@lt@r@d 

Structura l Integrity Stainless Steel Inert Gas 

N/A N/A N/A 
N/A N/A N/A 

Structural Integrity Stainless Steel Inert Gas 
Structura l Integrity Stain less Steel Inert Gas 
Structural Integrity Stain less Steel Inert Gas 
Structural Integrity Sta inless Steel Inert Gas 
Structural Integrity Stain less Steel Inert Gas 

N/A4 N/A N/A 
N/A4 N/A N/A 

N/A N/A N/A 

N/ A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 
N/A N/A N/A 

Critical ity Control, 
Stainless Steel Inert Gas 

Struct ural Integrit y 
Criticality Control, 

Stainless Steel Inert Gas 
Structural Integrity 

N/A N/A N/A 
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Aging Effects 
Requiring 

Management 

Phrn@ ld@~tifi@dN/A 

b~Hi!i @f ~1~i!lt@rial 

Cri!ielii~g 

Pitti~g a~d Grnvie@ 
G@rrn!ii@~ 

b@!:i!:i @f Fraet~r@ 
l@~g~~@!:i!i 

None Identified 
N/A 
N/ A 

None Identified 
None Identified 
None Identified 
None Identified 
No ne Identified 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

None Identified 

None Identified 

N/A 

Aging 
Mechanism 

~ 

ld@~tifi@dN/ A 
C@rr@!ii@~ 

gtr@!i!:i C@rrn!:ii@ ~ 
,.. 
- - ., 

L@!i!i @f Mi!lt@ri@I 

Ri!idi@ti@~ 

None Identified 
N/ A 
N/ A 

None Identified 
None Identified 
None Identified 
None Identified 
None Identified 

N/ A 
N/ A 

N/A 

N/ A 

N/ A 

N/ A 
N/A 

None ldentified3 

None ldentified3 

N/ A 

Aging 
Management 

Activities 

N/ A 

MPC.A.MP 

PJ/.A., !iii!@ 
g@eti@~ a.:1.a 

N/ A 
N/ A 
N/ A 
N/ A 
N/ A 
N/ A 
N/ A 
N/ A 
N/ A 
N/ A 

N/ A 

N/ A 

N/ A 

N/A 
N/ A 

N/ A 

N/ A 

N/ A 
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Flux Gap Cover 

Flux Gap Plate 

Basket Cover Angle 

Basket Cell Angl e 

Basket Cell Channel 

"' ..... Neutron Absorber QJ 
..::,t. 

"' cu 
co 
- Basket Cell Spacer Block QJ 
~ 

LL Basket Center Column 

Basket Cell Plates 

Short Cell Spacer Plates 

Sheathing 

Shims 
Notes: 

Trojan ISFSI License Renewal Application 

01/23/2019 

Table 3-1- Aging Management Review for MPC Subcomponents 

{new ISFSI SAR Table 9.7-8) 

Aging Effects 
Aging 

Aging 
Intended Function Material Environment1·2 Requiring Management 

Management 
Mechanism 

Activities 
N/A N/A N/A N/A N/A N/A 

Confinement Stainless Steel Inert Gas None Identified None ldentified3 N/A 
Criticality Control Stainless Steel Inert Gas None Identified None Identified N/A 
Criticality Control Stainless Steel Inert Gas None Identified None Identified N/A 
Criticality Control Stainless Steel Inert Gas None Identified None Identified N/A 
Criticality Control, 

Stainless Steel Inert Gas None Identified None Identified N/A 
Structu ra I Integrity 

Criticality Control, 
Stainless Steel Inert Gas None Identified None Identified N/A 

Structu ra I Integrity 

TLAA - Neutron 
Loss of material Absorber 

Criticality Control Bora I Ine rt Gas Radiation 
properties Depletion 

Evaluation 

N/A N/A N/A N/A N/A N/A 
Criticality Control Stainless Steel Inert Gas None Identified None Identified N/A 
Criticality Control, 

Structural Integrity, Stainless Steel Inert Gas None Identified None Identified N/A 
Heat Removal 

*#,.Criticality 
*#,.Stainless *#,.None 

Control, Structural 
Steel 

*#,.Inert Gas *#,.None Identified 
Identified 

N/A 
Integrity 

Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A 
Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A 

(1) Where more than one environment is listed, the subcomponent is exposed to one environment on the inside and a second environment on the outsid e. 
(2) The inert gas environment refers to th e interior of th e helium fill ed, sealed MPC. Th e sheltered environment refers to th e interior of the Concrete Cask. The embedded 

environm ent refers to subcomponents which are seal ed inside another material. 
(3) Response to Request for Technical Information (RRTI) 2536-004RO concluded that the MPC subcomponents do not require fatigu e evaluation under the exemption criteria 

of the ASME Code. 
(4) Used during operations. Not relied on for Intended Functions described in Section 2.1 during storage. 
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Subcomponent 

Radial Lead Shield 

Top Lid Shielding 

Pl~g!i for Ufti~g ll@l@!iLead Fill Plug 

Outer Shell 

Inner Shell 

Water Jacket End Plate 

Top Flange 

Water Jacket Shell 

Table 3-2 - Aging Management Review for Transfer Cask Subcomponents 
(new ISFSI SAR Table 9.7-9) 

Aging Effects 
Intended Function Material Environment1 Requiring 

Management 

Shielding Lead Embedded None Identified 

b@!i!i @f 
5"1@1t@r@~Emb 

Shielding Holtite Miit@riiilNone 
edded 

Identified 

Shielding Carbon Steel Sheltered Loss of Material 

Carbon Steel 
Structu ra I Integrity, 

with coating 
Sheltered Loss of Material 

Shielding, Heat 
Removal Carbon Steel Embedded3 None Identified 

Carbon Steel Inert Gas4 None Identified 

Structural Integrity, 
Carbon Steel 

Shielding, Heat 
with coating 

Sheltered Loss of Material 

Removal 

Carbon Steel 
Structura I Integrity, Sheltered Loss of Material 

Shielding 
with coating 

Carbon Steel Inert Gas4 None Identified 

Structural Integrity, Carbon Steel 
Sheltered Loss of Material 

Shielding with coating 

Carbon Steel 
Structural Integrity, Sheltered Loss of Material 

Shielding 
with coating 

Carbon Steel Inert Gas4 None Identified 
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Aging Mechanism 

None Identified 

C@rr@!ii@~ 
Pitti~g ii~~ Cr@vig@ 

C@rrn!ii@~None 

Identified 

Corrosion 
Pitting and Crevice 

Corrosion 

Corrosion 

Pitting and Crevice 

Corrosion 

None Identified 

None Identified 

Corrosion 

Pitting and Crevice 

Corrosion 

Corrosion 

Pitting and Crevice 

Corrosion 

None Identified 

Corrosion 

Pitting and Crevice 

Corrosion 

Corrosion 

Pitting and Crevice 

Corrosion 

None Identified 

Aging 
Management 

Activities 

;i-;r,HHif@r Cii!ili 

AMRN/A 

*rii~!if@r Cii!ili 

AMRN/A 

Transfer Cask AMP 

Transfer Cask AMP 

N/A 
N/A 

Transfer Cask AMP 

Transfer Cask AMP 

N/A 

Transfer Cask AMP 

Transfer Cask AMP 

N/A 
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Table 3-2 - Aging Management Review for Transfer Cask Subcomponents 
(new ISFSI SAR Table 9.7-9) 

Aging Effects 
Subcomponent Intended Function Material Environment1 Requiring 

Management 

Carbon Steel 

Structural Integrity, with coating 
Sheltered Loss of Material 

Water Jacket Bottom Ring 
Shielding 

Carbon Steel Embedded3 None Identified 

Carbon Steel Inert Gas4 None Identified 

Carbon Steel 
Water Jacket Top Plates 

Structural Integrity, 
with coating 

Sheltered Loss of Material 
Shielding 

Carbon Steel Inert Gas4 None Identified 

Carbon Steel 
Water Jacket Trunnion Plate 

Structural Integrity, 
with coating 

Sheltered Loss of Material 
Shielding 

Carbon Steel Inert Gas4 None Identified 

Carbon Steel 
Water Jacket Cap Plate 

Structural Integrity, 
with coating 

Sheltered Loss of Material 

Shielding 
Carbon Steel Inert Gas4 None Identified 

Structural Integrity, Carbon Steel 
Top Lid Outer Ring Sheltered Loss of Material 

Shielding with coating 

Structural Integrity, Carbon Steel 
Top Lid Inner Ring She ltered Loss of Material 

Shielding with coating 

Structural Integrity, Carbon Steel 
Top Lid Top Plate Sheltered Loss of Material 

Shielding with coating 

Structural Integrity, Carbon Steel 
Top Lid Bottom Plate Sheltered Loss of Material 

Shielding with coating 
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Aging Mechanism 

Corrosion 
Pitting and Crevice 

Corrosion 

None Identified 

None Identified 

Corrosion 
Pitting and Crevice 

Corrosion 

None Identified 
Corrosion 

Pitting and Crevice 
Corrosion 

None Identified 

Corrosion 
Pitt ing and Crevice 

Corrosion 

None Identified 

Corrosion 
Pitting and Crevice 

Corrosion 

Corrosion 
Pitting and Crevice 

Corrosion 

Corrosion 
Pitting and Crevice 

Corrosion 

Corrosion 
Pitting and Crevice 

Corrosion 

Aging 
Management 

Activities 

Transfer Cask AMP 

N/A 
N/A 

Transfer Cask AMP 

N/A 

Transfer Cask AMP 

N/A 

Transfer Cask AMP 

N/A 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 

Transfer Cask AMP 
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Subcomponent 

Lid B@lt Row Not Used 

Lifting Trunnion Block 

Lifting Trunnion 

Door Pins 

Top Lid Lifting Block 

Top Lid Stud (Top Lid Bolt) 

Top Lid Nut (Top Lid Washer) 

Drain Pipes 

Couplings, Valves, and Vent Plug 

Rib Plates 

Water Jacket Port Cover Plate, 

Gasket, and Screws 

Table 3-2 - Aging Management Review for Transfer Cask Subcomponents 

(new ISFSI SAR Table 9.7-9) 

Aging Effects 
Intended Function Material Environment1 Requiring 

Management 

atnrnhmil l~t@grity atai~l@ss at@@I a~@lt@r@d k@ss @f Material 

Structural Integrity, Carbon Steel 
She ltered Loss of Material 

Shielding with coating 

Structural Integrity 
k@88 @f 

(during lifting for l~@@~@IN/A a~@lt@r@dN/A 
MBt@rislN/A 

initial loading only) 

N/A N/A N/A N/A 

Carbon Steel 
Structural Integrity 

with coat ing 
She ltered Loss of Material 

Shielding Carbon Steel Embedded 
NIANone 
Identified 

NIA Structural NIACarbon NIALoss of 
Integrity Steel 

NIASheltered 
Material 

NIA Structural NIACarbon NIALoss of 
Integrity Steel 

NIASheltered 
Material 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

k@88 @f 
Structural, Shielding, Carbon Steel a~@lt@r@dlnert 

P.1Bt@ris1None 
Heat Removal ~1~it~ €@ ati ~g Gas4 

Identified 

Csrlrn~ at@@I 
atrtwhffs I, b© 88 @f 

wit~ €@ati~g a~@lt@r@dN/A 
a~i@ldi~gN/A P,1st@rislN/ A 

N/A 
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Aging Mechanism 

C@rrnsi@~ 
Pitti~g a~d Cr@vi@@ 

C@rrnsi@~ 

Corrosion 

Pitting and Crevice 

Corrosion 
C@rrnsi@~ 

Pitti~g B~d Cr@vig@ 

C@rrnsi@~ N/A 

N/A 

Corrosion 

Pitting and Crevice 

Corrosion 

NIANone 
Identified 

NIACorrosion 

Pitting and Crevice 

Corrosion 

NIACorrosion 

Pitting and Crevice 

Corrosion 

N/A 

N/A 

C@rrnsi@~ 

Pitti~g B~d Cr@vi@@ 

C@rrnsi@~ None 

Identified 

C@rrnsi@~ 

Pitti~g s~d Cr@vig@ 

C@rrnsi@~ N/A 

Aging 
Management 

Activities 

Tra~sf@r Casi( .A.P1P 

Transfer Cask AMP 

lr,rnsf@r Cask 
Af¥WN/A 

N/A 

Transfer Cask AMP 

N/A 

NIATransfer Cask 

AMP 

NIATransfer Cask 

AMP 

N/A 

N/A 

Trs~sf@r Cssk 

Af¥WN/A 

lrs~sf@r Cssl1 

Af¥WN/A 
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Subcomponent 

Door Lip 

Door Top Plate 

Door Beam 

Ra il Bolt 

Door Top 

Door Top Plate Clevis 

Door Stop Plate 

Door Hex Bolt 

Door Bottom 

Door Slide Plate 

Notes: 

Table 3-2 - Aging Management Review for Transfer Cask Subcomponents 
(new ISFSI SAR Table 9.7-9} 

Aging Effects 
Intended Function Material Environment1 Requiring 

Management 

N#,Structural 
N#,Carbon 

N#,Loss of 
Steel with N#,She ltered 

Integrity 
coating 

Material 

Carbon Steel 
Structural Integrity 

with coating 
Sheltered Loss of Material 

N#,Structura l 
N#,Carbon 

N#,Loss of 

Integrity 
Steel with N#,She ltered 

Materia l 
coating 

N/A N/A N/A N/A 

Carbon Steel 
Structural Integrity 

with coating 
Sheltered Loss of Material 

CiU~©l'l k@ss @f 
N/A2 5~@1t@r@~N/A 

~N/A Mat@rialN/A 

Getr~@l'l k~ss @f 
N/A2 5t,i@lt@r@~N/A 

~N/A Me1t@rie1IN/A 

N/A2 illd1;1""1il'11Hl'1N/A 5t,i@lt@r@~N/A N/A 

Carbon Steel 
Structura I Integrity 

with coating 
Sheltered Loss of Material 

N/A N/A N/A N/A 

Trojan ISFSI License Renewal App lication 
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Aging 
Aging Mechanism Management 

Activities 

N#,Corrosion 
N#,Transfer Cask 

Pitting and Crevice 

Corrosion 
AMP 

Corrosion 

Pitting and Crevice Transfer Cask AMP 

Corrosion 

N#,Corrosion 
~Transfer Cask 

Pitting and Crevice 
AMP 

Corrosion 

N/A N/A 
Corrosion 

Pitting and Crevice Transfer Cask AMP 

Corrosion 

C@rrnsi@l'l 
Tnrnsf@r Casi: 

Pittil'lg i!ll'l~ Cr@vi€@ 
~N/A 

C@rr@si@l'1N/A 

C@rrnsi@l'l 
Tre11C1sf@r Ge1sl: 

Pittil'lg 81'1~ Gr@vi€@ 
~N/A 

G~rr~si@l'1N/A 

N/A N/A 
Corrosion 

Pitting and Crevice Transfer Cask AMP 

Corrosion 

N/A N/A 

(1) Th e listed environment is the long-t erm extended storage environment. During future MPC movements at the Transfer Station, the environment will be Exposed. 
{2) Used during operations. Not re lied on for Intended Functions described in Section 2.1 during storage. 
{3) The subcomponent is exposed to lead in the Embedded environment. 
{4} The listed environment is the long-term extended storage environment. During future MPC movements at the Transfer Station, the Transfer Cask water jacket cavity will 

be intermittently exposed to potable (non-borated} water and air. 
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Subcomponent 

Cask Lid 

Cask Liner Shell 

Tile 

Bottom Plate Assembly 

Reinforcement Bar 

Concrete Shell 

Transfer Cask Alignment Plates 

Shield Ring 

Screen 

Table 3-3 -Aging Management Review for Concrete Cask Subcomponents 
(new ISFSI SAR Table 9.7-10) 

Aging Effects 
Intended Function Material Environment1 Requiring 

Management 

Radiation Shielding, Carbon Steel Exposed/ 
Loss of Material 

Loss of Fracture 
Structural Integrity with coating Sheltered 

Toughness 

Loss of Material 
Radiation Shielding, Carbon Steel Sheltered/ 

Loss of Fracture 
Structural Integrity with coating Embedded 

Toughness 

Corrosion 
Ceramic Sheltered None Identified 

Protection 

Carbon Steel 
Loss of Material 

Structura l Integrity 
with coati ng 

Sheltered Loss of Fracture 
Toughness 

Loss of Material 
Structural Integrity Carbon Steel Embedded Loss of Fracture 

Toughness 

Loss of Strength, 
Radiation Shielding/ 
Structu ra I Integrity 

Concrete Exposed Spalling, Cracking, 

Scaling 

N/A N/A N/A N/A 

Radiation Shielding 
Carbon Steel 

Sheltered Loss of Material 
with coating 

N/A N/A N/A N/A 
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Aging 
Mechanism 

Corrosion 

Radiation 

Corrosion 

Radiation 

N,ANone 
Identified 

Corrosion 

Radiation 

Corrosion 

Radiation 

Alkali-Silica 

Reaction 
CaOH Leaching 

Freeze-!Thaw 

Reinforcement 

Bar Corrosion 

Radiation 

N/A 

Corrosion 

N/A 

Aging 

Management 
Activities 

Concrete Cask AMP 

N/A,see 
Section 3.'78 .3 

Concrete Cask AMP 

N/A, see 
Section 3.'78 .3 

N/A 

Concrete Cask AMP 

N/A, see 
Section 3.'78 .3 

Concrete Cask AMP 

N/A, see 
Section 3.*8.3 

Concrete Cask AMP 

Concrete Cask AMP 

Radiation Analysis, 

see Section 3.*8.3 

N/A 

Concrete Cask AMP 

N/A 
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Subcomponent 

Inlet Air Assembly 

Outlet Ai r Assembly 

Notes : 

Table 3-3 - Aging Management Review for Concrete Cask Subcomponents 
(new ISFSI SAR Table 9.7-10} 

Aging Effects 
Intended Function Material Environment1 Requiring 

Management 

Heat Transfer 
Carbon Steel 

Sheltered 
~ 

with coating Me1t@rie11N/A2 

Carbon Steel b.@88 @f 
Heat Transfer Sheltered 

with coating ~1~e1t@rialN/ A2 

Trojan ISFSI License Renewal Application 
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Aging 
Aging 

Management 
Mechanism 

Activities 

C@rrnsi@~N/A2 Concrete Cask AMP 

C@rrn!ii@~N/ A2 Concrete Cask AMP 

(1) Where more t han one environment is list ed, th e subcompon ent is exposed to on e environment on the inside and a second environment on the outside. 

(2) Airflow path only. 

3-33 Revision 1 

January 2019 



Subcomponent 

Fuel Pellets 
Fuel Cladding 

Spacer Grid Assemblies 

Upper End Fitting 

Lower End Fitting 

Guide Tubes 

Hold-down Spring & Upper End 
Plugs 

Control Components 
Notes: 

Trojan ISFSI License Renewal Application 
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Table 3-4 - Aging Management Review for Fuel Assembly Subcomponents 
(new ISFSI SAR Table 9.7-11} 

Aging Effects 
Aging 

Aging 
Intended Function Material Environment1·2 Requiring Management 

Management 
Mechanism 

Activities 

N/A N/A N/A N/A N/A N/A 
Criticality Control, Zircaloy Inert Gas Change in Thermal TLAA- Cladding 

Confinement material property fatigue Integrity Evaluation 
Structural Integrity 

Criticality Control, Zircaloy Inert Gas None Identified N#,None N/A 
Structural Integrity Identified 
Structural Integrity Stainless Steel/ Inert Gas None Identified N#,None N/A 

lnconel Identified 
Structu ra I Integrity Stainless Steel/ Inert Gas None Identified N#,None N/A 

lnconel Identified 
Structural Integrity Zircaloy/ Inert Gas None Identified N#,None N/A 

Stainless Steel Identified 

N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A 

(1) Where more than one envi ron ment is listed, the subcomponent is exposed to on e environment on the inside and a second environment on th e outsid e. 

(2) The inert gas environment refers to the interior of the helium filled, sea led MPC. The sheltered environment refers to the interior of the Concrete Cask. 
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Table 3-5 - Aging Management Review for Transfer Station Subcomponents 
(new ISFSI SAR Table 9.7-12) 

Intended 
Aging Effects 

Subcomponent Material Environment1 Requiring 
Function 

Management 

Transfer Station Structure 
Deck Plate N/A N/A N/A N/A 

Angle, ASTM A36 N/A N/A N/A N/A 
Bar, ASTM A36 N/A N/A N/A N/A 

Fastener, ASTM A325 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Fastener, ASTM A325 N/A N/A N/A N/A 

Fastener, ASTM A325 Retrievability 
Carbon steel 

Exposed Loss of material 
with coating 

Fastener, ASTM A325 
Shielding, Carbon steel 

Exposed Loss of material 
Retrievability with coating 

Concrete Stud Anchor N/A N/A N/A N/A 
Hydraulic System Assembly N/A N/A N/A N/A 

Kick Plate N/A N/A N/A N/A 

Transfer Cask Restraint Retrievability 
Carbon steel 

Exposed Loss of material 
with coating 

Hex Nut, ASTM A194 Class 2H 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Hex Nut, ASTM A194 Class 2H Retrievability 
Carbon steel 

Exposed Loss of material 
with coating 

Hex Nut, 
N/A N/A N/A N/A 

ASTM A194 Class 2H 

Hardened Flat Washer, ASTM F436 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Hardened Flat Washer, ASTM F436 Retrievability 
Carbon steel 

Exposed Loss of material 
with coating 

Hardened Flat Washer, ASTM F436 N/A N/A N/A N/A 
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Aging 
Mechanism 

N/A 
N/A 
N/A 

Corrosion 

N/A 

Corrosion 

Corrosion 

N/A 
N/A 
N/A 

Corrosion 

Corrosion 

Corrosion 

N/A 

Corrosion 

Corrosion 

N/A 

Aging 
Management 

Activities 

N/A 
N/A 
N/A 

Transfer · 

Station AMP 

N/A 
Transfer 

Station AMP 

Transfer 
Station AMP 

N/A 
N/A 
N/A 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 

Station AMP 

N/A 

Transfer 
Station AMP 

Transfer 

Station AMP 

N/A 
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Table 3-5 - Aging Management Review for Transfer Station Subcomponents 
(new ISFSI SAR Table 9.7-12) 

Intended 
Aging Effects 

Subcomponent Material Environment1 Requiring 
Function 

Management 

Hardened Flat Washer, ASTM F436 Retrievability 
Carbon steel 

Exposed Loss of material 
with coating 

Shim Plate 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Inside Upper Restraint 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Hex Nut, ASTM A563 Grade A N/A N/A N/A N/A 
Fastener, ASTM A449 N/A N/A N/A N/A 

Deck Plate N/A N/A N/A N/A 
Hydraulic Cylinder N/A N/A N/A N/A 
Upper Deck Ladder N/A N/A N/A N/A 
Main Deck Ladder N/A N/A N/A N/A 

Upper Restraints 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Cross Brace, Left Hand 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Cross Brace, Right Hand 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Quadrapod Weldment, Right Side 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Quadrapod Weldment, Left Side 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Quadrapod Weldment, Back 
Structural Carbon steel 

Exposed Loss of material 
Integrity with coating 

Upper Deck N/A N/A N/A N/A 

Adaptor Ring, Storage Cask 
Shielding, Carbon steel 

Exposed Loss of material 
Retrievability with coating 
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Aging 
Mechanism 

Corrosion 

Corrosion 

Corrosion 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Corrosion 

Corrosion 

Corrosion 

Corrosion 

Corrosion 

Corrosion 

N/A 

Corrosion 

Aging 
Management 

Activities 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 

N/A 

N/A 
N/A 

N/A 
N/A 
N/A 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 

Station AMP 

N/A 
Transfer 

Station AMP 
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Table 3-5 - Aging Management Review for Transfer Station Subcomponents 
(new ISFSI SAR Table 9.7-12) 

Intended 
Aging Effects 

Subcomponent Material Environ me nt1 Requiring 
Function 

Management 

Adaptor Ring, Transport Cask 
Shielding, Carbon steel 

Exposed Loss of material 
Retrievability with coating 

Carbon Steel Exposed Loss of material 
Shield Ring Shielding 

Lead Embedded None Identified 

Handrail, Main Deck, Front & Back N/A N/A N/A N/A 
Handrail, Main Deck, Left Side N/A N/A N/A N/A 

Handrail, Main Deck, Right Side N/A N/A N/A N/A 
Deck Plate N/A N/A N/A N/A 
Deck Plate N/A N/A N/A N/A 

Shielding, 
Carbon steel 

Main Deck Structure Structural 
with coating 

Exposed Loss of material 
Integrity 

Cylinder Bracket Retrievability 
Carbon steel 

Exposed Loss of material 
with coating 

Alignment Stop Retrievabil ity 
Carbon steel 

Exposed Loss of materia l 
with coating 

Transfer Station Pad 

Threaded Rod, ASTM A193 GR 87 
Structural 

Carbon steel Embedded Loss of material 
Integrity 

Plate, ASTM A36 
Structural 

Carbon steel Embedded Loss of material 
Integrity 

Hex Jam Nut, ASTM A325 
Structural 

Carbon steel Embedded Loss of material 
Integrity 

Structural 
Carbon steel Exposed 

Hex Nut, ASTM A194 Class 2H 
Integrity 

(some w ith (coated), Loss of material 
coating) Embedded 
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Aging 
Mechanism 

Corrosion 

Corrosion 

None 
Identified 

N/A 
N/A 
N/A 
N/A 
N/A 

Corrosion 

Corrosion 

Corrosion 

Corrosion 

Corrosion 

Corrosion 

Corrosion 

Aging 
Management 

Activities 

Transfer 
Station AMP 

Transfer 
Station AMP 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 

Transfer 
Station AMP 
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Table 3-5 - Aging Management Review for Transfer Station Subcomponents 
(new ISFSI SAR Table 9.7-12} 

Intended 
Aging Effects 

Subcomponent 
Function 

Material Environment1 Requiring 
Management 

Structural 
Carbon steel Exposed 

Hardened Washer, ASTM F436 
Integrity 

(some with (coated), Loss of material 
coating) Embedded 

Loss of 

Structural 
strength, 

Concrete Concrete Exposed spalling, 
Integrity 

cracking, 
scaling 

Not used N/A N/A N/A N/A 

Rebar or equivalent, ASTM A615 GR 60 
Structural 

Carbon steel Embedded Loss of material 
Integrity 

Plate, ASTM A36 
Structural Carbon steel Exposed, 

Loss of material 
Integrity with coating Embedded 

Grout N/A N/A N/A N/A 

Plate, ASTM A36 
Structural 

Carbon Steel Embedded Loss of material 
Integrity 

Rebar, ASTM A615 GR 60 
Structural 

Carbon Steel Embedded Loss of material 
Integrity 

Impact Limiter 

Structural 
Integrity 

Plate, ASTM A36 
(under Carbon steel Sheltered, 

Loss of material 
hypothetical with coating embedded 

accident 
conditions) 

Sheet Metal, ASTM A-167 or ASTM 
N/A N/A N/A N/A 

A-240 Type 304 
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Aging 
Mechanism 

Corrosion 

Alkali-Silica 
Reaction, 

CaOH 
Leaching, 

Freeze-Thaw, 
Rebar 

Corrosion 

N/A 

Corrosion 

Corrosion 

N/A 

Corrosion 

Corrosion 

Corrosion 

N/A 

Aging 
Management 

Activities 

Transfer 
Station AMP 

Transfer 
Station AMP 

N/A 
Transfer 

Station AMP 
Transfer 

Station AMP 

N/A 
Transfer 

Station AMP 
Transfer 

Station AMP 

Transfer 
Station AMP 

N/A 
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Subcomponent 

Table 3-5 - Aging Management Review for Transfer Station Subcomponents 
(new ISFSI SAR Table 9.7-12) 

Intended 
Aging Effects 

Material Environment1 Requiring 
Function 

Management 

Angle Iron, ASTM A-479 Type 304 N/A N/A N/A N/A 

Structural 
General 

Integrity 
Plastics Change in 

Polyurethane Foam 
(under 

FR-3708 Embedded dynamic crush 
hypothetical 

polyurethane strength 
accident 

conditions) 
foam 

Threaded Plug, carbon steel N/A N/A N/A N/A 
Notes: 

Trojan ISFSI License Renewal Application 
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Aging 
Aging 

Management 
Mechanism 

Activities 

N/A N/A 

Chemical Transfer 

changes Station AMP 

N/A N/A 

(1) Where more than one environment is listed, the subcomponent is exposed to one environment on the inside and a second environment on the outside. 
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St1bcompc,nent Intended Ft1netion P1aterial Environment= 

Tnrnsf@r £teti€rn £tnrnhm1I at@@I £tnrnhm1l ll'lt@grity Carl:rnl'I at@@I bH~@!i@~ 

Tral'lsf@r atati@l'I lm~aGt Limit@r atr1;1Gt1;1ral ll'lt@grit1,1 J;@am 111it~ a~@lt@r@~ 
j1;11'1~@r ~,1~@t~@tiGal atail'll@ss at001 
aGGi~1rnt G@l'l~iti@l'l!i) ~ 

Tral'lsf@r atati@l'I Bas@ Plat@ atr1;1gt1;1ral ll'lt@grity Carl::i@l'I at@@I [i:~@!i@~ 

Tr,rnsf@r atati@l'I J;@@til'lg atr1;1 Gtl;I ra I I l'lt@grit1,, C@l'!Gr@t@ 1:ml::i@~~@~ 

Tral'lsf@r atati@l'I Pa~ £tr1;1gt1;1ral ll'lt@grity C@1'1€r@t@ b)(~@!i@~ 

Tr21l'lsf@r atati@l'I a~i@I~ Ril'lg a~i@l~i"'g C21rl::i@l'I at@@I [)(~@!i@~ 

Aging Effeeti 

Reqt1iring 

Management 

L@ss @f Mat@rial 

~ 

L@ss @f P.1,H@rial 

~ 

L@ss @f £tr@l'lgt~1 
£~allil'lg1 Cra€l:il'lg1 

a€alil'lg 

L@ss @f P.1iilt@riiill 
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AgiAg Aging P1anagement 

P1echaniim Actj,,itiH 

C@rrnsi@l'I Tral'lsf@r atati@l'I 
AM,R 

NIA NIAi 

C@rrnsi@l'I Tral'lsf@r atati@l'I 
AM,R 

NIA NIA 
.A.11:ali £iliG21 Tnrnsf@r atati@l'I 

R@aGti@l'I AM,R 

CaQI I L@aG~il'lg 

J;r@@i!:@ilT~iilW 

C@rrnsi@l'I Triill'l!if@r atiilti@l'I 
AM,R 

11) ';V~@rn m@r@ t~iill'I @l'I@ @l'lvirnl'lm@l'lt is list@~1 t~@ s1;1l::JG@m~@l'l@l'lt is @i~~@!i@~ t@ @l'I@ @l'lvirnl'lm@l'lt ®"' t~@ il'lsi~@ iii!'!~ iii£@€@!'!~ @l'lvirnl'lm@l'lt ®"' t~@ 

@l;lt!i i~@. 
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Subcomponent 

Concrete 

Re bar 

Engineered fi ll 

Conduit and electrica l connectors 

Notes: 

Table 3-6 - Aging Management Review for ISFSI Pad Subcomponents 
(new ISFSI SAR Table 9.7-13) 

Intended 
Aging Effects 

Material Environment1 Requiring 
Function 

Management 

Retrievab ility2 Concret e 
Exposed/ None 
embedded ldentified3 

N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

Trojan ISFSI License Renewal Application 
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Aging 
Aging 

Management 
Mechanism 

Activities 

None 
N/A 

ldentified3 

N/A N/A 
N/A N/A 
N/A N/A 

(1) Where more than one environment is li sted, t he subcomponent is exposed to one environment on the ins ide and a second environment on the outs ide. 
(2) The concrete is classified as Not Important to Safety, and so it does not have an Intended Function. However, gross fai lure of the concrete to include a vertical offset across 

a crack could affect the Intended Function of Retrievabi lit y by preventing the use of air pads to move Storage Systems from the ISFSI Pad to the Transfer Station Pad. 
(3) As described in ISFSI SAR Sections 2.4.2.2, 2.6.1, 2.6.4, 3.2.3.1.7, and 3.2.3.1.8, the ISFSI Pad is founded on impervious rock. The foundation has no soluble or cavernous 

rocks, and no poorly consolidated or minera logically unstable rocks. No oil, gas, or other mineral extraction or subsurface mining has occurred in the vicinity of the site . 
The ISFSI Pad is founded on the crest of a rock ridge which shows no evidence of deformation since Pliocene time. No evidence of unrel ieved residual stress was observed 
during excavations for the nuc lear plant fo undations in t his area. These SAR sections conclude that (1) future subsidence is not a prob lem at the site; (2) foundation rock 
joints and fractures shou ld not be expected to affect t he stabi lity of the foundatio n rock during vibratory motion; (3) there will be no loss of strength or stabi lity of the 
foundation rock during vibratory motions; and (4) soil-structure interaction is negligib le. Based on these references, gross failure of the ISFSI Pad that would prevent 
operation of the air pad system to support Retrievability is not credible . Potential concrete aging effects including spa I ling, cracking, and scaling do not affect Retrievability 
since standard practices when using air pads include the use of thin sheet metal to cover surface defects. These methods were used during the dry run of transferring a 
dummy MPC at the Transfer Station at the time of initial ISFSI fuel loading. 
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Table 3-6::7 - Trojan Fuel Assembly Parameters at Time of Fuel Load 

Parameter Value 

Number of Fuel Assemblies per Canister 24 

Maximum Decay Heat per Assembly 0.725 kW 

Maximum Decay Heat per Canister 17.4 kW 

Maximum Average Burnup 42,000 MWd/MTU 

Minimum Cooling Time 9 years 
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Table 3~ 8 - Radiation Effects Analysis Nate 1 

Parameter Value 

Steel Neutron Flux over 60 years (n/cm 2) 1.3 X 1015 

Steel Gamma Dose over 60 years (rad) 1.7 X 1010 

Concrete Neutron Flux over 60 years (n/cm 2) 4.8 X 1014 

Concrete Gamma Dose over 60 years (rad) 2.0 X 108 

Note 1: Calculations performed in Ref. 3.'78 .3 . 
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Appendix A: Aging Management Programs 

Section 3.~9 identifies the following needed AMPs: 

(1) MPC AMP (new ISFSI SAR Table 9.7-14) 

(2) Transfer Cask AMP (new ISFSI SAR Table 9.7-15) 

(3) Concrete Cask AMP (new ISFSI SAR Table 9.7-16) 

(4) Transfer Station AMP (new ISFSI SAR Table 9.7-17) 

Trojan ISFSI License Renewal Application 
01/23/2019 

Th is appendix contains the 10 elements of the AMPs, following the guidance of NUREG-1927 Revision 1. 
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MPC AMP {new ISFSI SAR Table 9.7-14) 

As identified in Section 3.2 .5, the aging effects requiring management for the MPC are loss of material 

due to corrosion, pitting and crevice corrosion, and cracking due to stress corrosion cracking on the 

external MPC surfacesitHHsl:lai::1is~s @f €@i::1€@rn for tl:l@ MPC ar@ l@ss @f ~at@rial d~@ t@ €@rrnsi@i::1 ai::1d 

str@ss €@rrnsi@i::1 €ra€kii::1g. The following AMP identifies the main elements of the program needed to 

manage the effects of these aging mechanisms during the extended storage period. Tl:l@ MPC AMP is 

~as@d @i::1 a €@i::1tii::1~ati@i::1 @Hl:l@ @::istii::1g Trnjai::1 C@"'€r@t@ Cask li::1t@ri@r li::1s~@€ti@i::1 Prngra~ 

Element 

1. Scope of Program 

2. Preventive 

Actions 

3. Parameters 

Monitored/ 

Inspected 

4. Detection of 

Aging Effects 

Description 

This program covers the Trojan MPCs, and the subcomponents identified in 

Table 3-1 which require the MPC AMP. 

This AMP uses condition monitoring to manage aging effects. Preventive 

actions to minimize corrosion and stress corrosion cracking were taken during 

fabrication. Namely, stainless steel material was used to provide corrosion 

resistance. These preventive actions minimize the likelihood of aging effects, 

but do not replace the need for condition monitoring during the extended 

storage period. No new preventive actions are included in this AMP. 

The MPC AMP uses inspections as described below to look for visual evidence 

of discontinuities and imperfections, such as localized corrosion, including 

pitting corrosion and stress corrosion cracking of the accessible canister welds 

and weld heat affected zones. The inspections also look for the appearance 

and location of deposits on the canister surfaces. 

The Concrete Cask lid will be removed, and the shield ring will be lifted or 

removed to provide access to the top end Concrete Cask interior space above 

the MPC. A visual inspection of the MPC lid and closure ring will be performed 

using a boroscope (or equivalent) . In addition, aA visual inspection of the MPC 

surfaces below the shield ring will be performed using a boroscope (or 

equivalent) run as far as ~@ssi~I@ ii::1t@ @a€1:l ii::1l@t v@i::1t ai::1d through each outlet 

vent to the bottom of the annulus"' . The boroscope (or equivalent) inspection 

will look at the accessible areas of the MPC surface. This visual inspection will 

meet the requirements of a VT-3 Examination, as given in the ASME Boiler & 

Pressure Vessel Code (B&PVC) Section XI, Article IWA-2200. 

The inspection will be performed on one canister at the Trojan ISFSI at a 

frequency of 5 years(+/- 25%)'"1. The inspection will be performed on the first 

cask placed in service at the Trojan ISFSI (Serial Number PCC-03 with MPC-28 

inside ), unless there is a specific technically justified reason to select a 

different cask or canister . This selected cask is €@i::1sist@i::1t 11:itl:l the cask 

previously inspected as part of the Concrete Cask Interior Inspection Program 

(Section 9.7.7 of Ref. 1.2.1), which will allow for the best continued monitoring 
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Element 

5. Monitoring and 

Trending 

6. Acceptance 

Criteria 
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Description 

and trending. This cask is also the oldest cask and has the lowest heat load of 

the casks at the Trojan ISFSI. 

If aging related degradation is discovered on the currently selected Concrete 

Cask internal surfaces or MPC external surfaces and inspection of a second 

sample Concrete Cask and/or MPC is determined to be necessary, the new 

sample Concrete Cask/MPC should be selected based on the following 

considerations: aging mechanism of concern, Cask/MPC fabrication history, 

heat load, Cask/MPC time in service, environmenta l effects at Cask location, 

and accessibi lity for inspection at Cask storage pad location, with t he goa l of 

selecting the new sample Cask/MPC that is most susceptible to the aging 

mechanism of interest. In addition, selecting an MPC-24EF design should be 

considered. 

The inspection will be documented in accordance with Trojan ISFSI inspection 

procedures, and will require a detailed description of the surface condition 

and location of areas showing surface degradation. 

The inspection will be scheduled concurrently with the 5-year Concrete Cask 

Interior Inspection for ALARA purposes. 

At the discretion of the inspector and Trojan ISFSI Manager, the inspection of 

selected areas on the MPC may be upgraded to the VT-1 standard, as 

described in ASME Section XI, Article IWA-2200, which is capable of detecting 

indications of smaller size than the VT-3. Alternatively, a volumetric exam may 

be utilized, if determined necessary by the inspector and Trojan ISFSI Manager. 

Monitoring and trending methods are in accordance with ASME Code 

Section XI evaluation criteria. The documented inspection results should 

provide the ability to monitor and trend the appearance of the canister, with 

the inspection video retained for comparison in subsequent examinations. 

Changes to the size and location of any areas of discoloration, localized 

corrosion, and/or stress corrosion cracking should be identified and 

documented for subsequent inspections. 

The acceptance criteria for the MPC surface ~are: 

No indication of localized corrosion pits, etching, stress corrosion 

cracking, or red-orange colored corrosion product s in the vicinity of 

canist er fabrication w elds and accessible closure welds. I~ el€€@ssibl@ 
l€leeltiirns, ~@ffi€J11ell €lf Hu~ €1@13€lsits el~€! ~~!it steli~!i H1elt ~@i11@ell ~~€1elffielg@€1 

1111@1€1s P@ 1 elb!i@~€a@ €lf 13its1 €a~el€ali, l€l€aellii!@€1 elHeleli €l~ @tc;lcli~gj el~€! tlcl@ 

€l~igi~ell ffiel€alcli~i~gig~i~€1i~g ffiel~lis €l~ tlcl@ steli~l@ss st@@I bel!i@ ffi@tell, 
i~c;l~€1i~g 1111@1€1 lcl@elt elff@€at@€1 i!€llcl@!i7 ffiel111 b@ ~s@€1 t€l €€l~fi~ffi tlclelt 

1€l€el lii!@€1 €a€l~rnsi€l~ €l~ st~@!i!i €€l~rnsi€l~ €~el€alii~g lclel!i ~€lt b@@~ i~itielt@€1. 
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7. Corrective 
Actions 
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Description 

Indications Reguiring Additional Evaluation 

Indications of interest that are subject to additional examination and 
disposition through the CAP include: 

• Localized corrosion pits, stress corrosion cracking, and etching; 
deposits; or corrosion products 

• Discrete red-orange colored corrosion products that are 1 mm in 
diameter or larger especially those adjacent to fabrication welds, 
closure welds, accessible locations where temporary attachments may 
have been welded to and subsequently removed from the MPC and 
the weld heat affected zones of these areas 

• Linear appearance of any color of corrosion products of any size 
parallel to or traversing fabrication welds, closure welds, and the weld 
heat affected zones of these areas 

• Red-orange colored corrosion products greater than 1 mm in diameter 
combined with deposit accumulations in any location of the stainless 
steel canister 

• Red-orange colored corrosion tubercles of any size 

The inspection results are evaluated by the ASME VT-3 or VT-1 Inspector, and 
if indications specified in the above acceptance criteria or indications requiring 
additional evaluation are detected on the MPC surface, the issue will be 
entered into Trojan's CAP . 

The CAP evaluation may include removal of the deposits and rust stains, in 
accessible locations that reveal undamaged welds (i .e., absence of pits, crack, 
localized attack or etching) and the original machining/grinding marks on the 
stainless steel base metal, including weld heat affected zones, to confirm that 
localized corrosion or stress corrosion cracking has not been initiated. In 
addition, this process may result in an engineering evaluation to determine the 
extent and impact of the condition on the ability of the MPC to perform its 
Intended Function(s) . 

The corrective actions performed based on unacceptable aging effects are in 
accordance with the Trojan ISFSI Quality Assurance (QA) program . The QA 
Program ensures that corrective actions are completed within the Trojan ISFSI 
Corrective Action Program (CAP) . 

As applicable per the Trojan CAP, Trojan staff will perform a~~iH@~t a~@ nrnt 
cause evaluations, address the extent of condition, determine any necessary 
actions to prevent recurrence, identify any changes to the existing AMP, and 
determine if the condition is reportable . 

Corrective actions will also identify the actions needed for increased scope or 
frequency of inspections, as necessary, based on any detected aging effects. 
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Element 

8. Confirmation 
Process 

9. Administrative 
Controls 

10. Operating 

Experience 

Notes: 

Description 
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The confirmation process will be commensurate with the Trojan ISFSI QA 
Program. The QA program ensures that inspections, evaluations, and 
corrective actions are completed in accordance with the Trojan ISFSI CAP. 

The Trojan ISFSI QA J::lrngrn~ ,HHl implementing procedure~ for this AMP will 
address instrument calibration and maintenance, inspector requirements, 
record retention requirements, and document control. 

This AMP will be updated ~rn~i~Hlieally, as necessary, based on the periodic 
tollgate assessments described in .A.J::lJ::l€HHfo: C @f t~is afilfallieati@i,iSAR 
Section 9.7.8.5 . Inspection results will be documented and made available for 

NRC inspectors to view upon request . 

Spent Fuel Storage 

No cases of chloride induced stress corrosion cracking for stainless steel dry 
storage canisters have been reported . Inspections of dry storage canisters 
after 20 years in service have been conducted at a few ISFSI sites. No evidence 
of localized corrosion was identified but some amount of chloride-containing 

salts were determined to be present and corrosion products believed to be 
related to iron contamination were identified . 

The Trojan ISFSI has a requirement for a 5-year periodic inspection of the 

Concrete Cask interior. Although the focus of the inspection is on the 
Concrete Cask Inner Liner, a portion of the inspection has looked at the 
MPC exterior surface . Inspection reports from 2008 and 2013a. on Cask 
Number PCC-03 and MPC-28, stated that, " the outer surface of the MPC 

visible in the concrete cask annulus region showed no signs of degradation." 

(1) Tolerances on the inspection frequency are not cumulative. Each 5-year interval is pre-defined with an 
independent tol erance to allow for scheduling fl exibility. 
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TRANSFER CASK AMP (new ISFSI SAR Table 9.7-15) 

As identified in Section 3.3.5, the aging effect requiring management for the Transfer Cask is loss of 

material due to corrosion pitting and crevice corrosionHrn agi~g ~@€~a~i5~ §f @§~@@rn fort~@ lra~5f€lr 

Ca5k i5 1@55 §f ~at@rial @~@ t@ @@rrn5i@~. The following AMP identifies the main elements of the 

program needed to manage the effects of ~these aging mechanisms during the extended storage 

period. 

Element 

1. Scope of Program 

2. Preventive 

Actions 

3. Parameters 
Monitored/ 
Inspected 

4. Det ection of 

Aging Effects 

Description 

The program covers the subcomponents of the Transfer Cask identified in 
Table 3-2 which require the Transfer Cask AMP. 

The Transfer Cask AMP utilizes inspections to ensure that the equipment 

maintains its Intended Function through the extended storage period. The 

design and materials of construct ion of the Transfer Cask were implemented 
to minimize aging effects, but no new preventive actions are included as part 
of this AMP. 

The parameter inspected by the Transfer Cask AMP is visual evidence of 
degradation of @Ht@rnal accessible surfaces of the Transfer Cask a~@ tr~~·~i@~5. 

Degradation of the Transfer Cask surfaces will be detected by identification of 
defects and/or irregularities. Defects are defined as water jacket leakage; 

chipped, cracked, blistered or missing coating that exposes base metal; and 
corrosion products showing through the coating. An irregularity is defined as 

damage or degradation to a component that is noted, but is less severe, and 
does not meet the definition of a defect. 

All noted defects and irregularities are documented on an inspection data 
sheet and recorded in a Defect Log. Previously reported defects and 
irregularities are reviewed against the Defect Log and evaluated to determine 

whether their condition has visibly changed. Areas where new defects are 
found, or previously identified irregularities or defects have changed, are also 
closely examined to determine whether their condition has visibly changed. 

Inspecting the Transfer Cask to this level of detail for defects and irregularities 

ensures that degradation will be detected and addressed before it impairs the 

ability of the Transfer Cask to perform its Intended Functions. 

The Transfer Cask AM P manages loss of mat erial due to corrosion, 

predominately for coat ed steel component s. 

The fo llowing list provides a basis fo r the visual inspection, which will be 
implemented via det ailed inspect ion procedures and conducted by qualified 
individuals. 

• All accessible 13ai~t@d coated surfaces including MPC cavity surfaces 
will be inspected fo r @@rrn5i@~ a~@ @~i1313@d, @ra @l1@d, @r ~li5t@r@d 

~defects and irregularities 
• All a€€@5Si~I@ lid 5~rfa@@5 will ~@ rnlativ@ly frn@ @f d@~t5, 5€Fat@~@5, 
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Element 

5. Monitoring and 
Trending 

6. Acceptance 
Criteria 

7. Corrective 
Actions 

Trojan ISFSI License Renewal Application 
01/23/2019 

Description 

0 biftir1g tnrnr1i@fl!i ,..ill~@ ifl&~@Gt@€l for €l@forme1ti@r1, mwl~&, €le1mag@, 
G@rrn&i@fl, e1r1€l @HG@&&iv@ ge1llir1g 

0 The water jacket will be inspected for leaks 
0 .A.II @H~@r &1JrfaG@!i will~@ ir1s~@Gt@€l for €l@r1ts, sGratG~@&, g@1Jg@&, @r 

@t~@r €lamag@ 

This inspection will be performed 1J&ir1g e1 QA ve1li€le1t@€l ~rnG@€l1Jf€! prior to use 
of the Transfer Cask and at a minimum once a year (+/ -25%)1 while in use. 
Because the Transfer Cask was used during initial fuel loading, and will not be 
used until the MPCs need to be removed from storage, pre-service inspections 
are more appropriate for the Transfer Cask. Periodic inspections when the 
Transfer Cask is not in use are not needed. 

Visual inspections will determine the existence of loss of material on the 
external surfaces of the Transfer Cask, and observations regarding the material 
condition are recorded in accordance with inspection procedures and are 
corrected or evaluated as satisfactory before use of the Transfer Cask. 
Inspection results are compared to those obtained during previous 
inspections, so that the progression of degradation can be evaluated and 
predicted. 

Evaluation of this information during the prep a rations for M PC retrieva I and 
transfers provides adequate predictability and allows for corrective action if 
necessary prior to the need for the Intended Function of the component to be 
performed . 

The Transfer Cask AMP consists of visual inspections as described above. 

The acceptance criteria 2 for Transfer Cask subcomponents are: 

• No corrosion, dents, cracks, scratches, or gouges in base metal that 
exceeds 1/8" in depth (defects in the protective coating are acceptable 
provided the underlying base metal meets the above criteria). 

• No leakage of water from the water jacket . 

The inspection results are evaluated by the Trojan ISFSI Manager and ~if 
water jacket leakage or degradation of material ~was detected on any of the 
identified subcomponents within the Transfer Cask that exceeds the above 
acceptance criteria, the issue will~ be entered into Trojan's CAP e1r1€l afl 
@r1gir1@@rir1g @i,1e1l1Je1ti@r11,1,1@1;jl€l ~@ ~@rform@€l t@ €l@t@rmir1@ t~@ @1it@r1t e1r1€l 
im~e1Gt @ft~@ G@rrn&i@fl @flt~@ e1~ilit;1 @ft~@ Tre1r1sf@r Ce1sli t@ ~@rform its 
iflt@F1€l@€l flJFIGti@fl . 

If t~@ @r1gir1@@rir1g @i,1e1i1Je1ti@r1 €l@sGri~@€l e1~@1,1@ s~@1,1,1s t~at t~@ Tre1r1sf@r Casi~ 
~as ir1€liGe1ti@r1s t~e1t @lrn@@€l aGG@~ta~I@ limits, t~@ iss1J@ 111ill ~@ @flt@r@€l iflt@ t~@ 
G@rr@ Gtii,I@ aGti@fl ~rnG@SS T~is ~r@G@ss me1;1 r@s1Jlt ir1 S1J~~l@m@r1te1l 
iflS~@Gti@flS, SIJG~ el!i fl@fl €l@&tr1JGtill@ @Hamiflati@fl!i (Wall:). 

As applicable per the CAP, Trojan staff will perform e1~~e1rnr1t e1r1€l rn@t cause 
evaluations, address the extent of condition, determine any necessary actions 
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Element 

8. Confirmation 
Process 

9. Administrative 
Controls 

10. Operating 
Experience 

Notes: 
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Description 

to prevent recurrence, identify any changes to the existing AMP, and 
determine if the condition is reportable . In addition, this process may result in 
an engineering evaluation to determine the extent and impact of the condition 
on the ability of the Transfer Cask to perform its Intended Function or in 
supplemental inspections, such as non-destructive examinations (NOE) . 

Corrective actions will also identify actions needed for increased scope or 
frequency of inspections, as necessary, based on any detected aging effects. 

The confirmation process will be commensurate with the Trojan ISFSI QA 
Program. The QA program ensures that inspections, evaluations, and 
corrective actions are completed in accordance with the Trojan ISFSI CAP . 

The Trojan ISFSI Q.O. ~rngFtH~ afl~ implementing procedure~ for this AMP will 
address instrument calibration and maintenance, inspector requirements, 
record retention requirements, and document control. 

This AMP will be updated ~@ri@~ieally, as necessary, based on the periodic 
tollgate assessments described in .11.~~@fl~iH C @f t~is a~~lieati@flSAR 
Section 9.7.8.5. Inspection results will be documented and made available for 
NRC inspectors to view upon request . 

The Transfer Cask was used during the initial loading of the Trojan ISFSI. The 
Transfer Cask was inspected before use in accordance with existing operating 
procedures. The overall effectiveness of these inspections in maintaining the 
condition and functionality of the Transfer Cask was confirmed by the 
continued use of the Transfer Cask. 

(1) Tol erances on th e inspection frequency are not cumulative. Each interval is pre-defined with an independent 
to lerance to allow for scheduling fl exibility. 

(2) Response to Request for Technical Information (RRTI) 2536-002R2 provides the technical basis for the 
following acceptance criteria stated in Element 6 of the Aging Management Plan {AMP} for the Transfer Cask, 
Concrete Cask and Transfer Station : "No corrosion, dents, cracks, scratches, or gouges in base metal that 
exceeds l/8 11 in depth". 
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CONCRETE CASK AMP (new ISFSI SAR Table 9.7-16) 

As identified in Sections 3.4 .5 and 3.8.3, the aging m@€l~il~isms @f €l@~€l@rn effects requiring 
management for the Concrete Cask are loss of material (steel ) due to corrosion, l@ss @f st@@I fril€lhff@ 
t@~g~~@ss (d~@ t@ Fil@iilti@~ im~il€ltsl, and concrete aging ~effects (loss of strength, spalling, 
cracking, and scaling) caused by freeze-thaw cycles, alkali-silica reaction, il~@/@F calcium hydroxide 
leaching, and corrosion of embedded reinforcing steel. The following AMP identifies the main elements 

of the program needed to manage the effects of these aging mechanisms during the extended storage 
period. n@ C@~€lf@t@ Ciisl1 0 P1P is ijilS@@ @~ il €l@~ti~~ilti@~ @ft~@ @Histi~g l"F@jil~ C@~€lf@t@ Ciisl1 l~t@Fi@r 

l~s~@@ti@~ PrngFilm il~@ Strn@t~Fill l~s~@@ti@~ Prngrnm . 

Element 

1. Scope of Program 

2. Preventive Actions 

3. Parameters 

Monitored/ 
Inspected 

Description 

The program covers the subcomponents of the Concrete Cask identified in 

Table 3-3 which require the Concrete Cask AMP. n@ .o.P1P @@"@rs ij@t~ 

i~t@rnill ilf@ils il~@ @iit@rnill ilF@ils @ft~@ Ce1~@F@t@ Ciisl1. The AMP consists of 

visual inspections of accessible interior and exterior Concrete Cask surfaces. 

This AMP uses condition monitoring to manage aging effects . The design of 

the system is intended to minimize aging effects, but this AMP focuses on 

condition monitoring. No new preventive actions are included in this AMP. 

Concrete Cask lid@rniilExterior 

The Concrete Cask exposed steel and concrete surfaces are visually 

examined for indication of surface deterioration. 

Degradation could affect the ability of the concrete to provide support to 

the MPCs, to provide radiation shielding, to provide missile shielding, or to 

provide a path for heat transfer. The inlet and outlet vents are monitored 

by visual inspection to ensure they are not obstructed . The exposed 

concrete surfaces include the complete vertical and top surfaces of the 

cylindrical casks. The exposed steel surface is the Concrete Cask Lid . 

Deterioration of the exposed steel and concrete surfaces will be detected 

by identification of defects and/or irregularities in or on each inspected 

item. 

Defects associated with the concrete surface are defined as damage or 

degradation (scabbing, spalling, cracking, etc.) larger than Yi inch in 

diameter or width and with a depth of greater than X inch. Defects also 
include evidence of leachate deposits, staining, or stalactite growth on the 
concrete surface. The inspections identify defects or irregularities of any 

form that meet or exceed the above criteria regardless of their cause or 
origin . An irregularity is damage or degradation to a component that is 
noted, but is less severe, and does not meet the definition of a defect. 

Contact radiation dose rate measurements are taken at the location of any 
identified defect in the concrete surface and at an unaffected location 

A-9 Revision 1 
January 2019 



Trojan ISFSI License Renewal Application 
01/23/2019 

adjacent to the defect. The results of these measurements are compared 
to each other to assess whether the defect has compromised the radiation 
shielding function of the concrete . 

Defects associated with the cask lid are defined as chipped, cracked, 
blistered, or missing coating that exposes base metal, and corrosion 
products showing through the coating. 

Defects associated with the Inlet and Outlet Air Assemblies are visible signs 
of blockage in the air flow path . 

All noted defects and irregularities are documented on an inspection data 
sheet and recorded in a Defect Log. Previously reported defects and 
irregularities are reviewed against the Defect Log and evaluated to 
determine whether their condition has visibly changed . 

Areas where new defects are found, or previously identified irregularities or 
defects have changed, are closely examined to determine whether any 
reinforcing steel is exposed. If the concrete in the area is spa I led or 
cracked, it is checked for soundness by tapping with a hammer. Rust stains 
which may indicate rebar degradation are also identified . 

This inspection program provides the means to detect and address the 
aging effects and mechanisms identified in Section 3.4.5, including: 

• Loss of material (steel) due to corrosion 

• Cracking or loss of material (concrete) due to freeze-thaw 
degradation 

• Cracking or loss of material (concrete) due to alkali-silica reactions 

• Cracking or loss of material (concrete) due to corrosion of 
embedded reinforcing steel 

• Calcium Hydroxide leaching that could cause loss of strength 

Inspecting to this level of detail for defects and irregularities ensures that 
degradation will be detected before it impairs the ability of the cask to 
perform its Intended Functions. 

Concrete Cask l~timuillnterior 

The accessible i~tiH~alinterior surfaces of the Concrete Cask are inspected 
for indications of corrosion a~€J i;@ati~g ~@gFaifati@~ . These indications may 
impact the long-term ability of the Concrete Cask to meet its Intended 
Functions of structural support, shielding, and heat transfer. 

The heat transfer function of the Concrete Cask is maintained by the 
presence of an open airflow channel through the cask. Corrosion of steel 
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surfaces inside the cask does not affect this function unless corrosion 
products block the flow path. 
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4. Detection of Aging 

Effects 

Concrete Cask li:Ht@rnalExterior 
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The Concrete Cask @Ht1m~alexterior AMP is a visual inspection i~ @rd@r to 

detect any defects and/or irregularities which are considered to be aging 

effects. T~@ visYal SYf"@y will id@~tifii· t~@ S@Yrn@ @f a~y stai~i~g @r 

€@rrnsi@~ r@lat@d s€tivity a~d Hrn d@gr@@ @f damag@ T~@ visYal SYP'@;· is 

~@rform@d i~ a1rn@rda~G@ wit~ t~@ Trnja~ IHSI 5trYGtYral l~s~@€ti@~ 

Prngram, id@~tifi@d i~ 5@Gti@~ 9.7.G @ft~@ Trnja~ IHSI 5.0 R, a~d ass@€iat@d 

im~l@m@~ti~g ~rn€@dYrns T~is visYal i~s~@Gti@~ id@~tifi@s t~@ €Yrr@~t 

€@~diti@~ @ft~@ strnGtYr@ a~d Ga~ id@Mifli· t~@ @Ht@~t a~d GsYS@ @f a~y 

agi~g @ff@Gt ~@t@d. This visual inspection is conducted annual ly by qualified 

individuals and includes all Concrete Casks @~ t~@ ~ad in service at the 

Trojan ISFSI. 

Data from all inspection and monitoring activities, including evidence of 

degradation and its extent and location,s~all ~@ d@GYm@~t@d are recorded 

on a checklist or inspection form Hrn rnsYlts fort~@ i~s~@Gti@~ will~@ 

d@GYm@~t@d, and include i~GIYdi~g descriptions of observed aging effects, 

~ supporting sketches, and photographs or video . 

Concrete Cask l~t@rnal lnterior 

The Concrete Cask lid will be removed , and the shield ring will be lifted or 

removed to provide access to the top end Concrete Cask interior space 

above the MPC. A visual inspection of the Concrete Cask lid, shield ring, 

and top-end surfaces of the cask liner wi ll be performed using a boroscope 

(or equivalent) . In addition, a visual inspection of the accessible Concrete 

Cask liner surfaces below the shield ring, the annular space, and the interior 

areas of the vents will be performed using a boroscope (or equivalent) run 

as far as ~@ssi~I@ i~t@ @aG~ i~l@t • ·@~t a~d through each outlet vent to the 

bottom of the annulus and as far as necessary into each inlet vent to cover 

the full surface of the vent . This visual inspection will meet the 

requirements of a VT-3 Examination, as given in the ASME Boiler & Pressure 

Vessel Code (B&PVC) Section XI, Article IWA-2200. 

The inspection will be performed on one Concrete Cask at the Trojan ISFSI 

at a frequency of 5 years (+/-25%)1. The inspection is performed on the first 

Concrete Cask placed in service at the Trojan ISFSI (Serial Number PCC-03). 

This selected Concrete Cask is rn~sist1rnt wit~ the cask previously inspected 

as part of the Concrete Cask Interior Inspection Program (Section 9.7.7 of 

Ref. 1.2.1), which will allow for the best continued monitoring and trending. 

If aging related degradation is discovered on the currently selected 

Concrete Cask interior surfaces or MPC exterior surfaces and a second 

sample Concrete Cask and/or MPC is determined to be necessary, the new 
sample Concrete Cask/MP( should be selected based on the following 

considerations: aging mechanism of concern, Cask/ MP( fabricat ion history, 

heat load, Cask/MPC time in service, environmental effects at Cask location, 
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and accessibility for inspection at Cask storage pad location, with the goal 
of selecting the new sample Cask/MPC that is most susceptible to the aging 
mechanism of interest. 

The inspection will be documented in accordance with imisti~g Trojan ISFSI 
inspection procedures, which require a detailed description of the surface 
condition and location of areas showing surface degradation . 

M@~it€Hi~g a~€! tr1rn€li~g m@tl'1@€ls er@ g@mm@~slalrat@ wit1'1 g@~s@~slals 
€l@f@gt @%1al1aJati@~ g1aJi€l@s a~€! sta~€lar€ls . n@s@ ma;! i~gl1aJ€l@ sta~€lar€ls Slal€al'1 
es ,ii m@risa~ C@~gr@t@ l~stitlalt@ ~ta~€lar€l (,ll,Cl) ,ll,CI 2(;H,.IR, ,ll,CI 2,;r7 JR, ,ll,CI 

JGQ .IR, ACI 5G2, @r ACI 22Q IR, es e~~li€aabl@. 
The inspections a~€! s1aJrv@illa~€a@s described for both the i~t@rnalinterior 
and @Ht@rnalexterior subcomponents of the Concrete Cask are performed 
periodically in order to identify areas of degradation . fl'1@ r@slallts will b@ 
@l!allalat@€l b;! a ~lalalifi@€l i~€li11d€l1aJal, a~€! ar@as @f €l@gra€lati@~ ~@t m@@ti~g 
@stablisl'1@€l uit@ria will b@ @~t@rn€l i~t@ tl'1@ frnja~ CAP for r@s@llalti@~ @r 
m@r@ €l@tail@€l @vallalati@~ The results will be compared against previous 
inspections in order to monitor and trend the progression of the aging 
effects over time. 

Concrete Cask ~l(t@rnalExterior 
ii,CI J qg JR Q2 i~gl1aJ€l@s ~lala~tit.iti11!@ t1'1r@@ ti@r a€a€a@~ta~€a@ grit@ria for 1ds1aJal 
i~s~@gti@~s @f g@~gr@t@ Slalffas@s, ~am@I',! fa!el a€a€a@~ta~€a@ %¥it1'1@1alt flalrt1'1@r 
@!!allalati@~, \2l a€a€a@~ta~€a@ aft@r r@i,d@w, a~€l !Jl a€a€a@~ta~s@ r@~laliri~g 
flalrt1'1@r @la!allalati@~. ,11,gg@~tabl@ sig~ifi@s t1'1at a g@m~@~@~t is frn@ @f 
sig~ifisa~t €l@fisi@~gi@s @r €l@gra€lati@~ t1'1at €a@1aJl€l l@a€l t@ tl'1@ l@ss @f 
str1aJgt1aJral i~t@gritii!, al'.l,ss@~tabl@ aft@r f@!!i@iu sig~ifi@s tl'1at a g@m~@~@~t 
g@~tai~s €l@fai@~gi@s @r €l@gr.i€lati@~ blalt will r@mai~ abl@ t@ ~@rform its 
€l@sig~ basis f1aJ~gti@~ lal~til t1'1@ ~@l(t i~s~@gti@~ @r r@~air ,ll,gg@~ta~€a@ 
r@~laliri~g f1aJrtl'1@r @1,!allalati@~ sig~ifi@s tl'1at a g@m~@~@~t s@~tai~s 
€l@fisi@~gi@s @r €l@gra€lati@~ H:iat €a@lall€l ~r@11!@~t !@r s@lall€l ~r@i,!@~t ~ri@r t@ 
tl'1@ ~@l(t i~s~@sti@~l t1'1@ abilit;! t@ ~@rform its €l@sig~ basis f1aJ~gti@~. 
f)@gra€lati@~s @r g@~€liti@~s m@@ti~g t1'1@ ACI JQfJ.JR Q2 fi@r 2 a~€! J grit@ria 
will b@ @~t@r@€l i~t@ Hi@ sit@ 's c,ii,p for @l1!al1aJati@~ a~€! r@s@llalti@~. 
~1'1@1aJl€l frnja~ staff €l@t@rmi~@ t1'1@r@ is a~@@€! t@ €l@idat@ fr@m Hi@ ,ll,CI 
Jqg JR Q2 a€a€a@~ta~s@ grit@ria; a t@gl'1~isal jlalstifaati@~ 1,1,!ill b@ flalll;! 
€l@€alalffi€l~t@€l ;J;!'1@ l@ss @f mat@rial €llal@ t@ ag@ r@lat@€l g@rr@si@~ @f @l(t@ri@r 

m@tal slalb€a@ffi~@~@~ts 1uill b@ @!!allalat@€l bi;! a ~lalalifi@€l ~@rs@~ i~ a€a€a@r€la~€a@ 
wit1'111,CI JQg JR Q2 A t@gl'1~i€aal basis V!ill b@ ~rnvi€l@€l for a~y €l@!!iati@~ 
fr@m ACI Jqg JR Q2 a€a€a@~ta~€a@ grit@ria , 

The acceptance criteria for the concrete shell of the Concrete Cask are : 

• 
• 

No exposed reinfo rcing steel on the su rface of the Concrete Cask 

No defects in the Concrete Cask surface result in a contact radiation 
dose rate of 150% or more of the contact radiation dose rate of 
adjacent unaffected areas of the Concrete Cask 
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• No leachate deposits, staining, or stalactite growth on the concrete 
surface 

• No areas of unsound concrete 

Areas where reinforcing steel is visible or the concrete is suspected to be 
unsound are recorded by the inspector as defects and are evaluated by the 
ISFSI Manager for entry into the Corrective Action Program. 

The acceptance criteria 2 for the exterior surface of the Concrete Cask Lid is: 

• No corrosion, dents, cracks, scratches, or gouges in base metal that 
exceeds 1/8" in depth (defects in the protective coating are 
acceptable provided the underlying base metal meets the above 
criteria) 

The acceptance criteria for the Inlet and Outlet Air Assemblies are: 

• No more than 28 in.2 (cross sectional area) of visible foreign 
material blockage on any Inlet Air Assembly vent screen or within #I 
the flow channel 

• No more than 14 in .2 (cross sectional area) of visible foreign 
material blockage on any Outlet Air Assembly vent screen or within 
#!=the flow channel 

The inspection results are evaluated by the Trojan ISFSI Manager, and if 
degradation of material was detected on the exterior surface of the 
Concrete Cask Lid or reduced cross-section area for an Inlet or Outlet Air 
Assembly or flow channel that exceeds the above acceptance criteria, the 
issue will be entered into Trojan's CAP. 
C€HHl@rni~g H'l@ C@~Grnt@ Casi{ l~~@r Li~@r, £@Gti€l~ Ul (Mst@rials) @f H'l@ 
1£F£1 £.A.R, stat@s: "Car~@~ st@@I syrfo@@s @~ Hrn Gssk H'lst w@Yld @tl:'l@P.vis@ 
~€! @l(f'l€lS@€J t@ am~i@~t G€l~diti@~S (SYGl:'l elS tl:'l@ GelSI{ li~@r, li€J, @tG) l:'lsl'@ 
~@@~ G@st@d witl:'l a~ i~@rgs~iG 2i~G riGl:'l G@sti~g tl:'lst f')rnvid@s galva~iG 
f')rnt@Gti@~ sgsi~st G@rrnsi@~ @f tl:'l@ st@@I. C@~s@~Y@~tly, sig~ifiGs~t st@@I 
G@rrnsi@~ is ~@t s~tiGif')st@d "S@m@ i~sig~ifiGs~t rnrrnsi@~ @f tl:'l@ Gar~@~ 
st@@I syrfoG@S is f'l€lSSi~I@ el~d is ~@t Y~€!)(f')@Gt@€J elS @vid@~G@d ~y 1£F£1 
Prn~l@m R@f')@rt IPR 221, 11 bl's1Ysti€l~ for L@Gsli2@d RYSt l~sid@ @f tl:'l@ 
C@~Gr@t@ Casi{ A.ir \'@~ts." Tl:'lis IH£1 Prn~l@m R@f')@rt @valYst@d l@Gsli2@d 
rnst@d sr@ss @f tl:'l@ @Ytl@t v@~ts visi~I@ frnm tl:'l@ @Ytl@t "@~t @idt @f')@~i~gs 
dYri~g Gssk i~Sf')@Gti@~S f')@r Trnjs~ 1£F£1 PrnG@dYr@ TIP Q9,£trYGtYrnl 
l~Sf')@Gti@~ Prngram. Tl:'l@ IHSP Prn~l@m R@f')@rt G€l~GIY€J@s tl:'lst tl:'l@ SYrfaG@ 
rYsti~g @f tl:'l@ Gar~@~ st@@I is elGG@f')ts~I@ si~Gel it is tigl:'ltly sdl:'l@ri~g el~d 
f')rnvid@s a~ @~Yi"al@~t @missivity as a f'Jf€lf')@rly G@st@d st@@I syrfoG@ 
.A.ltl:'l@Ygl:'l @rigi~slly ·mitt@~ t@ sd€Jre1ss a G@~€Jiti@~ @~s@rv@d i~ tl:'l@ @Ytl@t 
v@~ts, tl:'lis 1£F£1 Prn~l@m R@f')@rt sis@ rnf@rs t@ tl:'l@ C@~Gr@t@ Cask li~@r f')lst@ 
s~d ·.v@Yld similarly sf'lf')ly t@ rnsti~g foy~d @~ tl:'l@ i~l@t v@~t syrfo@@s. 
FYrtl:'l@r @"slYsti@~ is ~@t rn~Yir@d for ~@w arnss @f mi~@r G@rrnsi@~ @~ tl:'l@ 
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Cirnr.srnt€i Cask r.sadrn~ sM@I s~rfar.s@s fo~~~ ~~ri~g H~@ r.sask i~t@ri@r 
i~s~@sti@~ 

Concrete Cask Interior 

The acceptance criteria 2 fo r Concrete Cask accessible interior 

subcomponents are : 

• Concrete Cask Liner, Shield Ring, Bottom Plate: No corrosion, 

dents, cracks, scratches, or gouges in base metal that exceeds 

l/811 in depth (defects in the protective coating are acceptable 
provided the underlying base metal meets the above criteria) 

The inspection results are evaluated by the ASME VT-3 or VT-1 Inspector, 

and if degradation of material was detected on any of the identified 

subcomponents within the Concrete Cask that exceeds the above 

acceptance criteria, the issue will be entered into Trojan's CAP. 

Corrective actions ~@rfor~@~ ~as@~@~ ~~ass@~ta~I@ @ff@ets will be in 

accordance with the Trojan ISFSI Quality Assurance (QA) program. The QA 

Program ensures that corrective actions are comp leted within the Trojan 
ISFSI CAP. 

As applicable per the CAP, Trojan staff will perform a~~ar@~t a~~ rn@t cause 

evaluat ions, address the extent of condition, determine any necessary 

actions to prevent recurrence, identify any changes to the existing AMP, 

and determine if the condition is reportable . In addition, this process may 

result in an engineering evaluation to determine the extent and impact of 

the condition on the ability of the Concrete Cask to perform its Intended 

Function(s) . 

Corrective actions will also identify the actions needed for increased scope 

or frequency of inspections, as necessary, based on any detected aging 

effects. 

The confirmat ion process will be commensurate with the Trojan ISFSI QA 
Program. The QA program ensures that inspections, evaluations, and 

corrective actions are completed in accordance with the Trojan ISFSI CAP. 

The Trojan ISFSI QA ~rngra~ a~~ implementing procedure~ for this AMP 

will address instrument calibration and maintenance, inspector 

requirements, record retention requirements, and document control. 

This AMP will be updated ~@ri@~ir.sa11y, as necessary, based on the periodic 

tollgate assessments described in .A:~~@~~iH C @f t~is a~~lir.sati@~ . SAR 
Section 9.7.8.5. Inspection results will be documented and made available 

for NRC inspectors to view upon request. 
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Notes: 
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The Trojan ISFSI has utilized the same Concrete Casks since they were 
initially loaded. Both the Structural Inspection Program and Concrete Cask 
Interior Inspection Program have been followed consistently over that time 
and have found no degradation of concern . Trojan has not ei:~eri€!1'1€l€!€il 
noted any cracking due to freeze-thaw cycles, but this Concrete Cask AMP 
has factored in those possible concerns. 

(1) Tolerances on the inspection frequ ency are not cumulative. Each 5-year interval is pre-defined with an 
independent tolerance to allow for scheduling flexibility. 

(2) Response to Request for Technical Information (RRTI} 2536-002R2 provides the technica l basis for the 
following acceptance criteria stated in Element 6 of the Aging Management Plan (AMP) for the Transfer Cask, 
Concrete Cask and Transfer Station : "No corrosion, dents, cracks, scratches, or gouges in base metal that 
exceeds 1/8" in depth" . 
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TRANSFER STATION AMP (new ISFSI SAR Table 9.7-17) 

As identified in Section 3.6.5, the aging @ffo@ts rn~~iri"'g ffiirneg@ffi@"'t er@ effect requiring management 
ffi@@t:ie1"'isffi @f @@"'@@rn for the Transfer Station and Impact Limiter top plate is loss of material due to 
corrosion and for the Impact Limiter foam is a change in dynamic crush-strength due to chemical 
changes. The aging effect requiring management for the Transfer Station Pad is concrete aging (loss of 
strength, spalling, cracking, scaling) caused by freeze-thaw cycles, alkali-silica reaction, calcium 
hydroxide leaching, and corrosion of embedded reinforcing steel. The following AMP identifies the main 
elements of the program needed to manage the effects of these aging mechanisms during the extended 
storage period . As stated above, the Transfer Station is only used for the short duration of MPC transfer 
between the Transfer Cask, Concrete Casks, and e1"' @v@"'t~e1I Transportation Cask. 

Element 

1. Scope of Program 

2. Preventive Actions 

3. Parameters 
Monitored/Inspected 

Description 

The program covers the subcomponents of the Transfer Station identified in 
Table 3-5 which require the Transfer Station AMP to operate into the extended 
storage period. 

The Transfer Station AMP utilizes inspections to ensure that the equipment 
maintains its Intended Function through the extended storage period. The 
design and materials of construction of the Transfer Station were selected to 
minimize aging effects . ~No new ,!:!p reventive Transfer Station actions are 
included as part of this AMP. 

Transfer Station 

The parameters inspected by the Transfer Station AMP are~ visual evidence of 
degradation of accessible external surfaces of the Transfer Station. 

Degradation of the Transfer Station surfaces will be detected by identification 
of defects and/or irregularities. Defects are defined as chipped, cracked, 
bl istered, or missing coating that exposes base metal, and corrosion products 
showing through the coating. An irregularity is defined as damage or 
degradation to a component that is noted, but is less severe, and does not meet 
the definition of a defect. 

*t:i@ *re"'sf@r 5te1ti@"' ,11,MR e1hrn e1~~rnss ~@gre1~e1ti@"' @ht:i@ @€rn@r@t@ *re"'sf@r 
£te1ti@"' Re~ . 
Transfer Station Pad 

The complete exposed surface of the pad is inspected for defects and 
irregularities or other signs of damage . Defects are defined as visible signs of 
movement, or holes or large cracks greater than Yi inch across or extending into 
rebar. Defects also include evidence of leachate deposits or staining on the 
concrete surface . Irregularities are damage or degradation to a component that 
is noted, but is less severe, and does not meet t he definition of a defect . 
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The parameters monitored and trended by the Transfer Station AMP are static 

crush strength values of representative foam samples of the Impact Limiter 

foam, and visual evidence of degradation of the external surfaces of the Impact 
Limiter top plate. 

Transfer Station 

The Transfer Station AMP manages loss of material due to corrosion, 

predominately for coated steel components. 

The ~following list provides a basis for the visual inspection, which will be 

implemented via detailed inspection procedures and conducted by qualified 

individuals. 

• All ~si~t@d coated surfaces will be inspected for tHm@5i@~ a~d e;~i~~@d, 

e;rae;lrnd, @r ~li5t@rnd ~ai~t€@sti~gdefects and irregularities 

• .A.II @l(~@5@d 5~R'a€@5 ·viii~@ r@lativ@ly fr@@ @f d@~t5, 5€FElt€~@5, g@~g@5, 

This inspection will be performed prior to use of the Transfer Station and at 

least once a year (+/-25%)1 while in use ~tiliii~g a Q..A. validat@d ~rn e;@d~r@. 

Because the Transfer Station was used during initial fuel loading, and will not be 

used until the MPCs need to be removed from storage, pre-service inspections 

are ~ appropriate fort~@ TFEl~5f@r £tati@~. Periodic inspections when the 

Transfer Station is not in use are not needed. 

Transfer Station Pad 

The Transfer Station Pad portion of the AMP is a visual inspection i~ @rd@r to 

detect any aging effects by identifying defects and irregularities. This inspection 

is conducted by qualified individuals. T~@ vi5~al 5~F''@\' 5~@~1d id@~t ify t~@ 
5@~ rn@ @f a~';' 5tai~i~g @r €@Frn5i@~ rnlat@d a€tivity a~d t~@ d@gr@@ @f damsg@. 

T~ i5 vi5~al i~5~@€ti@~ id@~tifi@5 t ~@ e;~rr@~t €@~dit i@~ @ft~@ 5t rne;t~ r@ a~d €a ~ 

id@~tify t~@ @l(t@~t a~d €a~5@ @f a~y agi~g @ff@e;t ~@t@d. T~i5 vi5~al i~5~@€ti@~ i5 

€@~d~€t@d ~ri@r t@ ~5@ @ft~@ Tra~5f@r £tsti@~ a~d st a mi~im~m @~€@ a y@a r 

w~il@ i~ ~5@ ~ya ~~alifi@d i~diirid~al. 

This inspection program provides the means to detect and address the aging 

effects identified in Section 3.6.5, including: 

• Cracking or loss of material (concrete) due to freeze-thaw degradation 

• Cracking or loss of material (concrete) due to alkali-silica reactions 

• Cracking or loss of material (concrete) due to corrosion of embedded 

reinforcing steel 

• Calcium Hydroxide leaching that could cause loss of strength 

• Cracking and distortion due to differential movement 

A-18 Revision 1 
January 2019 



5. Monitoring and 
Trending 

Trojan ISFSI License Renewal Application 
01/23/2019 

Inspecting to this level of detail for defects and irregularities ensures that 
degradation will be detected and addressed before it impairs the ability of the 
pad to perform its Intended Functions. 

Impact Limiter 

Samples of foam representative of foam in ~the Impact Limiter material 
sam~les shall be ~eri~Hfornllytested for static crush strength on a 10-year 
interval to estimate the equivalent dynamic crush strength of the Impact 
Limiter foam follewii;ig e11istii;ig Trnjai;i ~rn€sei~1;res . Testing shall be conducted 
on the following dates, plus or minus 90 days, as a continuation of the existing 
Trojan testing program : 

June 15, 2000 (Completed 9/6/2000) 

June 15, 2004 (Completed 7/7/2004) 

June 15, 2009 (Completed 8/20/2009) 

June 15, 2019 

June 15, 2029 

June 15, 2039 

June 15, 2049 

June 15, 2059 

While in storage, the foam samples shall be maintained in environmental 
conditions similar to those for the Impact Limiter. 

As a part of the Transfer Station visual inspection of coated metal components, 
the Impact Limiter top plate will be inspected for chipped, cracked, blistered or 
missing coating that exposes base metal and corrosion products showing 
through the coating. 

Transfer Station 

Visual inspections will determine the existence of loss of material on the 
external surfaces of the Transfer Station, and observations regarding the 
material condition are recorded in accordance with inspection procedures and 
are corrected or evaluated as satisfactory before use of the Transfer Station . 

Transfer Station Pad 

All noted defects and irregularities on the Transfer Station Pad are documented 
on an inspection data sheet and recorded in a Defect Log. Previously reported 
defects and irregularities are reviewed against the Defect Log and evaluated to 
determine whether their condition has visibly changed. Areas where new 
defects are found, or previously identified irregularities or defects have 
changed, are closely examined to determine the extent of the damage. 

Evaluation of this information during the preparations for MPC retrieval and 
transfers provides adequate predictability and allows for corrective action if 
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necessary prior to the need for the Intended Function of the component to be 
performed . 

Impact Limiter 

Representative samples of Impact Limiter foam are periodically tested for static 
crush strength to determine equivalent dynamic crush strength values. These 
values are compared against limits in the MPC drop analysis at the Transfer 
Station to verify the material properties are adequate for the Intended Function 
of Structural Integrity under hypothetical accident conditions. 

Visual inspections will determine the existence of loss of material on the 
external surfaces of the Impact Limiter top plate, and observations regarding 
the material condition are recorded in accordance with inspection procedures 
and are corrected or evaluated as satisfactory before use of the Impact Limiter. 
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The acceptance criteria 2 for Transfer Station metal subcomponents are : 

• Metal: No corrosion, dents, cracks, scratches, or gouges in base metal 

that exceed 1/8" in depth (defects in the protective coating are 

acceptable provided the underlying base meta l meets the above 

criteria) 

Tlai@ THHHif@r Staforn .A.MP €€HlSists @bis~al iris~@€ti@FlS aS ~€lS€Fi~@~ a~@V€l , The 

inspection resu lts are evaluated by the Trojan ISFSI Manager and if degradation 

€@rrnsi@ri of material is detected on any of the identified subcomponents within 

the Transfer Station that exceeds the above acceptance criteria , the issue will 

~ be entered into Trojan's CAP. aFl~ aFl @rigif:l@@rif:lg @val~ati@f:l "'@~I~~@ 

~@rform@~ t@ ~@t@rmif:l@ tlai@ ei::teirit af:l~ im~a€t @f tiai@ €@rrnsi@ri @f:l tlai@ a~ility @f 

tiai@ Traf:lsf@r Stati@ri t@ ~@rform its irit@f:l~@~ f~ri€ti@f:l, 

Transfer Station Pad 

The acceptance criteria for the Transfer Station Pad are: 

• No cracks or holes greater than Y, inch wide or extending to re bar 

• No leachate deposits or staining on the concrete surface . 

• No unsound concrete 

• No differential movement greater than one inch between portions of 

the pad or between the pad and Transfer Station footings 

The inspection results are evaluated by the Trojan ISFSI Manager and if 

degradation of material or differential movement of the Pad is detected for the 

Transfer Station Pad that exceeds the above acceptance criteria, the issue will 

be entered into Trojan's CAP. 

/\GI :3 4 9. :3R 02 iR@lt,1€l@s €jt,1aRtitativ@ thrn@ ti@r a@@@~taR@@ @rit@ria f@r 
vist,1al iRS~@@ti@RS @f €)@R@F@t@ St,irf61@@S , Ram@ly (1) a@@@~taR@@ with@t,1t 
ft,1rth@r @valt,1ati@R , (2) a@@@~taR@@ aft@r rnvi@w, aR€l (:3) a@@@~taR@@ 
F@€jt,iiFiRQ ft,1rth@r @V61lt,1ati@R. A@@@~tasl@ Si§!Rifi@s that a €)@r:;RJ:il@R@Rt is fr@@ 
@f sigRifi@aRt €l@fi@i@R@i@s @r €l@gra€lati@R that @@t,11€1 l@a€l t@ th@ l@ss @f 
strt,1@tt,1ral iRt@grity. />.@@@~tasl@ aft@r rnvi@w sigRifi@s that a @@m~@R@Rt 
@@RtaiRs €l@fi@i@R@i@s @r €l@gra€lati@R st,1t will rnmaiR asl@ t@ ~@rf@rm its 
€l@sigR Basis ft,jR@ti@R l,lRtil th@ R@)Et iRS~@@ti@R @F rn~air. A@@@~taR@@ 
r@€jt,1iriR§l ft,1rth@r @valt,1ati@R sigRifi@s that a @@m~@R@Rt @@RtaiRs 
€l@fi@i@R@i@s @F €l@§!Fa€lati@R that €)@t,1l€l ~F@V@Rt (@r €)@t,1l€l ~F@V@Rt ~ri@r t@ 
th@ R@)Et iRs~@@ti@R) th@ asility t@ ~@rf@rm th@ir €l@sigR ti)asis ft,1R@ti@R. 
D@gra€lati@Rs @r @@R€liti@RS m@@tiRQ th@ /\GI 349.3R 02 Ti@r 2 aR€l :a 
@rit@ria will B@ @rit@rn€l iRt@ th@ sit@'s G/\P f@r @valt,1ati@R ari€l r@s@lt,1ti@R . 
Sh@1a11€l TrnjaR staff €l@t@rmiR@ th@rn is a R@@€l t@ €l@viat@ frnm th@ /\GI 
:349.:3R 02 a@@@~tari@@ @rit@ria , a t@@hAi@al jt,1stifi@ati@A will B@ ft,1lly 
€l@@t,ir:;R@Rt@€l . 
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Impact Limiter 

The results of the lmfHH,t Limit@r periodic materials tests on representative 
foam samples shall be evaluated to ensure that the mat@rial Impact Limiter 
foam maintains the critical parameters needed for the MPC d,Brop aAnalysis. 

Acceptable values for static crush strength of the representative foam samples 
are as follows: 

At 10% strain: 

201.7 psi minimum (corresponding to 283.0 psi dynamic crush 

strength for Impact Limiter foam) 

274.5 psi maximum (389 .1 psi) 

At 30% strain : 

205.6 psi minimum (275.2 psi) 

283.2 psi maximum (378 .4 psi) 

At 45% strain: 
234.0 psi minimum (308 .8 psi) 

322 .0 psi maximum (424.6 psi) 

At 60% strain: 

334.9 psi minimum (405.7 psi) 

463.0 psi maximum (557.8 psi) 

The acceptance criteria for the Impact Limiter top plate are : 

• Metal: No corrosion, dents, cracks, scratches, or gouges in base metal 

(defects in the protective coating are acceptable provided the 

underlying base metal meets the above criteria) . 

The inspection results are evaluated by the Trojan ISFSI Manager and if 

degradation of material is detected that exceeds the above acceptance criteria, 

the issue will be entered in Trojan's CAP. 

If Hrn 1rngi~@@ri~g @val~ati@~ d@s(sri~@d a~@v@s~rnv.rs Hrnt Hrn lra~sf@r 5tati@~ 

~as i~di(sati@~s t~at @irn@@d a(s(s@~ta~I@ limits, t~@ iss~@ will ~€! @~t@rnd i~t@ t~@ 

(s@FF@(sti''@ a(sti@~ ~rn(s@ss l~is ~rn(s@SS ma;r rns~lt i~ s~~~l@m@~tal i~s~@(sti@~s, 

s~(s~ as~@~ d@strn(sti"@ @l(ami~ati@~s (MISH,) 

As applicable per the CAP, Trojan staff will perform a~~anrnt a~d rn@t cause 
evaluations, address the extent of condition, determine any necessary actions 

to prevent recurrence, identify any changes to the existing AMP, and determine 
if the condition is reportable . In addition, this process may result in an 
engineering evaluation to determine the extent and impact of the condition on 
the abi lity of the Transfer Station to perform its Intended Function . 
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Corrective actions will also identify actions needed for increased scope or 
frequency of inspections, as necessary, based on any detected aging effects. 

The confirmation process will be commensurate with the Trojan ISFSI QA 
Program . The QA program ensures that inspections, evaluations, and corrective 

actions are completed in accordance with the Trojan ISFSI CAP. 

The Trojan ISFSI Q.A. ~r@gnrn~ ,HH~ implementing procedures for this AMP will 

address instrument calibration and maintenance, inspector requirements, 

record retention requirements, and document control. 

This AMP will be updated ~@ri@~ieally, as necessary, based on the periodic 

tollgate assessments described in A~~@~~i:: C @f tlalis a~~lieati@~SAR 

Section 9.7.8.5 . Inspection results will be documented and made available for 

NRC inspectors to view upon request. 

The functionality of the Transfer Station was ~demonstrated at the time of 

~~ri~g tlal@ initial loading of the Trojan ISFSI by transferring a dummy MPC 

between the Transfer Cask and a Concrete Cask. The Transfer Station was 

inspected ~@for@ ~s@at that time in accordance with existing operating 

procedures, and has been inspected annually thereafter. Tlal@ @"@Fall 
@ff@€tii,,@~@ss @f tlal@s@ i1c1s~@eti@~s i~ mai~tai~i~g tlal@ e@~~iti@~ a~~ f~~eti@~aliti1, 

@f tlal@ Tra~sfor fitafarn ·vas e@~firm@~ ~V its e@~ti~~@~ ~s@ 

The Transfer Station Pad has been inspected on an annual basis starting in 

1999, in accordance with the Structural Inspection Program identified in the 

ISFSI SAR. Identified defects and irregularities have been sealed or coated as 

necessary to preclude further degradation . 

Representative foam samples of the Transfer Station Impact Limiter have been 

tested as described in Element 4 of the Transfer Station AMP. Test resu lts have 

been within the acceptable ranges specified in Element 6. 

(1) Tol erances on the inspection frequency are not cumulative. Each 5-yea r interval is pre-defined with an 
independent tolerance to allow fo r scheduling fl exibility. 

(2) Response to Request for Techn ical Information (RRTI) 2536-002R2 provides the technical basis for the 
following acceptance criteria stated in Element 6 of the Aging Management Plan {AMP) for the Transfer Cask, 
Concrete Cask and Transfer Station: "No corrosion, dents, cracks, scratches, or gouges in base metal that 
exceeds 1/8" in depth". 
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The Time-Limited Aging Analyses (TLAAs) performed in support of the Trojan ISFSI License Renewal are 

listed in Section 3.*8.2. This appendix provides a summary of the TLAAs and their results. 

B.1 MPC Fatigue Evaluation 

The Trojan ISFSI SAR, Section 4.2.S-.3.6 discussion of MPC fatigue indicates that the low stress, high-cycle 

conditions of ambient temperature and sunlight cycling during normal dry storage conditions cannot 

lead to a fatigue failure of the MPC, with endurance limits well in excess of 20,000 psi. However, it is 

possible that repeated lifting of the MPC might cause increased stresses and therefore lower the fatigue 

life of the MPC. To determine the maximum number of lifting cycles, the lifting points are evaluated 

against allowables from NUREG-0612, ANSI N14.6, and RG 3.61, with the maximum applicable stress 

limit for MPC components set as the secondary stress limit from ASME Code Section Ill Subsection NB. 

The detailed calculation is described in Ref. B.1.1. The calculation concludes that the allowable number 

of lifting cycles of the MPC, as shown in Table B-1, greatly exceeds the amount of lifts of an MPC that 

would be necessary over the 60-year extended storage of the MPC. Lifts of MPCs are only expected to 

be necessary for off-site transport, so each MPC is conservatively expected to undergo less than 5 lifts in 

the extended storage period . 

B.2 Neutron Absorber Depletion Evaluation 

Section 4.8 of the Trojan ISFSI SAR describes the boron depletion of the fixed neutron absorber within 

the MPC. The original analysis, incorporated by reference from the HI-STORM 100 FSAR, demonstrated 

that the boron depletion of the neutron absorbing material is negligible over a SO-year duration. The 

same analysis was re-performed in support of this license renewal request, as documented in Ref. B.2.1. 

The analysis concludes that the total depletion of B-10 in Baral over a 500-year period is negligible (less 

than 1 ppm of total B-10 atoms depleted). Therefore, the TLAA for neutron absorber depletion shows 

that the neutron absorber will perform its Intended Function well into the extended storage period and 

that no AMP is needed to manage the neutron absorber aging. 

B.3 Transfer Cask Fatigue Evaluation 

Section 4.8 summarizes a cyclic loading fatigue evaluation of the Transfer Cask which concludes that 

stresses are well below the endurance limit of the trunnion material. Following placement of MPCs into 

Concrete Casks, the Transfer Cask is no longer used to lift loaded MPCs. Thus, trunnion fatigue is not an 

issue during the extended license period. Potential fatigue issues are limited to Transfe r Cask 

components in the load path when the Transfer Cask supports a loaded MPC in the Transfer Station. To 

evaluate a cyclic fatigue loading in these components, the maximum number of lifting cycles was 

determined Hrn milnimYm ~Ym~er @f lifti~g syslea, by comparing the primary stress with a stress 

concentration factor ia s@m~ilrn~ to the allowables from NUREG-0612 and RG 3.61. 

The detailed ca lcu lation is described in Ref. B.3.1. The ca lcu lation concludes that the allowable number 

of lifting cycles is as shown in Table B-1. It is conservatively assumed that the Transfer Cask is utilized 
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for all lifts of the Trojan ISFSI MPCs, although during the extended storage period, the Transfer Cask is 

lifted only in the empty condition. However, the allowable number of lifting cycles far exceeds the 

number of lifts of the Transfer Cask that will be needed . Therefore, no additional aging management 

plan is needed to address fatigue failure of the Transfer Cask. 

8.4 Fuel Cladding Integrity Evaluation 

Section 4.2.6.1 of the Trojan ISFSI SAR, describes a calculation for the fuel cladding temperature limit, 

which is a function of temperature versus time as well as internal rod pressurization. The original fuel 

cladding temperature lim it was established to keep the probability of cladding breach less than 

0.5 percent per fuel rod over a 40-year storage term, using the methodology described in Ref. 8.4.1. 

The calculated limit is presented in Table 8-2. 

As the renewed license will allow for storage of fuel over 60 years, the original calculation for 40 years 

was reviewed. The detailed calculation is contained in Ref. 8.4.2 . The calculation uses the peak fuel rod 

cumulative cladding damage in accordance with Ref. 8.4.3 to ensure that the probability of cladding 

breach is less than 0.5 percent, consistent with the original analysis. Based on the results of the 

calculation, the life usage fraction of the fuel cladding, based on norma l storage peak cladding 

temperature, is as shown in Table 8-2. This value is significantly below a value of 1, so the evaluation 

supports the conclusion that cladding integrity is assured under 60-year fuel storage at the Trojan ISFSI. 

This evaluation, in conjunction with the discussion in Section 3.1.6.2, supports the conclusion that no 

additional aging management plan is needed for the fuel cladding stored at the Trojan ISFSI. 

References 

8.1.1 Hl-2012787R22, "Structural Calculation Package for MPC," Supplement 68 

8.2.1 Hl-951322R24, " HI-STAR 100 Shielding Design and Analysis for Transport and Storage," 

Appendix 3 

8.3.1 Hl-2012785Rll, "Structural Calculation Package for HI-TRAC," Supplement 28 

8.4.1 E. R. Gilbert et al. , "Control of Degradation of Spent LWR Fuel During Dry Storage in an Inert 
Atmosphere," PNL-6364, Pacific Northwest Laboratory, Richland, WA (1987) 

8.4.2 Hl-2167021RO, "Cladding Integrity Evaluation Under 60-Year Fuel Storage in Trojan Concrete 

Cask" 

8.4.3 " Recommended Temperature Limits for Dry Storage of Spent Light Water Reactor Zircaloy
Clad Fuel Rods in Inert Gas", PNL-6189, May 1987 
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Table B-1- Allowable Lifting Cycles 

Component Allowable Number of Lifting Cycles 

MPC 6750 

Transfer Cask 3730 

Table B-2 - Fuel Cladding 

Parameter 

Allowable fuel cladding temperature, 40-year 
storage (per Ref. B.4.1) 

Life fraction usage of fuel cladding for 60 years 

B-3 

Value 

64 7°F (341. 7°() 

0.06 
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Appendix C: Tollgates Assessments 

NEI 14-03 (Ref. 1.1.2) introduced the concept of tollgates to be included as part of an operations-based 

AMP. The tollgate concept provides a structured way for licensees to pause and formally assess 

aggregated feedback at specific points in time during the period of extended storage. 

Tollgates Assessments are established as a requirements in Trojan 's rn~@ ... @d s~@eifie ISFSI lie@~s@ SAR 

Section 9.7.8.5 and will be implemented to evaluate aging management feedback and ensure continued 

effectiveness of the AMPs implemented at Trojan . These tollgate assessments W#!=should be performed 

consistent with the guidance in NEI 14-12 (Ref. C.1-1), for periodically evaluating AMP effectiveness. 

Each tollgate assessment shou ld follow the recommended approach outlined below: 

1) Perform to llgate assessments at the intervals as specified in ISFSI SAR Table ~9.7-18. 

2) Utilize the performance criteria outlined below to evaluate the AMP. 

3) Correlate the performance criteria in ISFSI SAR Table ~9.7-19 with one or more of the applicable 

ten program elements. It is not necessary to evaluate all ten elements; however, particular 

attention should be focused on the detection of aging effects (Element 4), corrective action 

(Element 7), and operating experience (Element 10) as a minimum. 

4) Perform a review of plant-specific and industry operating experience to confirm the effectiveness of 

the AMP, utilizi ng the INPO database described below. 

5) Use the following criteria to arrive at a conclusion regarding "effective" 

a) AMP implementing activities are completed as scheduled. 

b) Industry and site-specific operating experience is routinely evaluated and program adjustments 

are made as necessary. 

c) Self-assessments are conducted and program adjustments are made as necessary. 

d) No significant findings are identified from external assessments or internal audits. 

6) Ineffective programs or ineffective elements of programs would be addressed in the site's CAP. 

7) Document the results of the effectiveness reviews, summarize in a tollgate assessment, and 

maintain as records available for audit and NRC inspection . 

Trojan will have access to the ISFSI Aging Management INPO Database (AMID) to facilitate the 

aggregation and dissemination of aging-related information for the completion of these tollgate 

assessments. Trojan 's tollgates are shown in ISFSI SAR Table ~9.7-18. Note that the implementation 

of these tollgates does not infer that Trojan will wait until one of these designated times to evaluate 

information . Trojan will continue to follow existing processes for addressing emergent issues, including 

the use of the CAP on site. These tollgates are specific times where an aggregate of information will be 

evaluated as a whole . 

References 

C.1-1 NEI 14-12 Revision 0, "Aging Management Program Effectiveness," December 2014 
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Table C 1 Tollgate Ossessmenti fer Trojan ISFSI 

Assessment 

J:l@"fo"m a"1 a55@55m@1c1t €lh~@ ,ll,MJ:l @ff@eti11!@"1@55 e€l"15id@"i"1§ t~@ e;"it@"ia i1c1 
*abl@ ~ 2 It i1- "1€lt 1c1@e@5!ia"1'! t€l @l1!allalat@ all t@1c1 @l@m@1c1t!i; ~0w@11!@", ~a"tielalla" 
aH@1c1ti01c15~@1alld b@ foelal!i@d 01c1 t~@ d@t@eti01c1 @f agi1c1g @ff@et!i p;;1@m@1c1t ~j, 
e;0i,"@eti11@ aeti01c1 (&:l@m@1c1t ;;q, a1c1d 0~@1,ati1c1§ @1i~@"i@1c1e@ (&:l@m@1c1t lQj a5 a 
mi1c1imlalm, *~i5 a!i!i@55m@1c1t !i~@lalld i1c1ellald@ i1c1fo"mati01c1 frnm t~@ l~IJ:lQ ,Q,Mlg, 

&;11allalat@ additi01c1al i1c1fo"mati01c1 gai1c1@d irnm t~@ ,ll,~~1g a1c1d !ilalb!i@(;!lal@lclt ,o,~~J;l 
i1c1!i~@eti01c15 t@ lal~dat@ t~@ a!i!i@!i!im@1c1t li!it@d i1c1 ;r;;0llgat@ l, t@ @"1!ilalrn e;01c1ti1c11al@d 
,~~1~J:l @ff@eti11!@"1@5!i, 

&:11!allalat@ additi01c1i1I i1c1fo"milti01c1 gili1c1@d frnm t~@ ,Q,Mlg a1c1d alalb!i@(;!lal@lclt ,Q,MJ:l 
i1c1!i~@eti01c15 t@ lal~dilt@ t~@ il!i!i@!i!im@1c1t li!it@d i1c1 ;r;;0llgat@ 2, t@ @"1!ilalJ;@ e;01c1ti1c11al@d 
,o,~QJ:l @ff@eti11@1c1@!i!i 

&;11allalilt@ iidditi@"1ill i1c1fo"mati01c1 gili1c1@d frnm t~@ ,ll,Mlg i1"1d !ilalb!i@(;!lal@lclt ,Q,MJ:l 
i1c1!i~irnti@1c1!i t@ lal~dat@ t~@ il!i!i@!i!im1rnt li!it@d i1c1 ;r;;0llgilt@ a, t@ @"1!ilal"@ e;01c1ti1c11al@d 
i0,~1~ J:l @ff@eti11!@"1@!i!i, 

&;11allalilt@ i1dditi01c1i1I i1c1fo"milti01c1 gai1c1@d f"@m t~@ ,ll,Mlg il"1d alalb!i@(;!lal@"1t ,o,~~i;i 
i1c1!i~@eti01c15 t@ lal~dat@ t~@ il!i!i@!i!im1rnt li!it@d i1c1 ;r;;0llgat@ q, t@ @"1!ilalJ;@ e;01c1ti1c11al@d 
,ll,MJ:l @ff@eti111@1c1@!i!i, 

&:111allalat@ additi01c1al i1c1foi,milti01c1 gai1c1@d frnm Hi@ ll,Mlg alcld alalb!i@(;!lal@lclt ,~MJ:l 
i1c1!i~@eti01c15 t@ lal~dat@ t~@ il!i!i@!i!im@1c1t li!it@d i1c1 ;r;;0llgat@ ~' t0 @"1!ilalJ;@ e;01c1ti1c11al@d 
,Q,~.~i;i @ff@etii11@1c1@!i!i, 

&;11allalat@ additi@"1al ii,ifo1,milti0i,i gili"1@d irnm t~@ ,ei,M1g i1"1d alalb!i@€llalirnt ,ll,~QJ:l 
ii,i5~@eti01c15 t@ lal~dat@ t~@ a55@!i5m@i,it li5t@d i1c1 ;r;;0llgat@ 6, t@ @"1!ilal"@ rni,iti"11al@d 
,ll MJ:l @ff@eti111@t,i@!i!i, 

&:11allalat@ additi€l1c1al i1c1fo"mati0i,i gai"1@d ti,0m Hi@ ,ll,Mlg a"1d !ilalb!i@(;!lal@"1t ,11,MJ:l 
i1c1!i~@eti0i,i5 t€l lal~dat@ t~@ ii!i!i@5!im@1c1t li!it@d i1c1 T@llgat@ 7, t@ @"151alJ;@ rni,iti"11al@d 
,ll,MJ:l @ff@etii,!@"1@55, 
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Table C 2 Perfermal'lee Criteria by Elemel'lt 

Pedlermal'lee Criteria fer Tollgate AIHeumel'lt 

l?re1;@€11;1r@s sn€1 11,!@rli erd@rs 1;ent11in s~~re~rist@ 1;em~en@nts 
J;er ~rngrsms r@€j1;1iring ssm~I@ s@l@€tien1 Hi@ ssm~I@ bss@s sr@ s~~li@€1 
1;ensist@nt witi,i t!,ies@ e1;1tlin@€1 in this s~~li1;11tien 11n€1 tl,i@ 11sse€ist@€1 £Ea 
0,€1€1itiens er d@l@tiens te ~rngrsm S€€~@ sf@ ~rn~@fllj! s€1€1f@ss@€1 
1€1@ntifi@€1 ~rngfsm @nh11n1;@m@nts srn instit1;1t@€1 in im~l@m@nting 
~F€f;@€il;IF@S 

lm~l@m@nting s€ti1,!iti@s sf@ 1;em~l@t@€1 ss s1;h@€11;1l@€1 11n€1 net €1@f@rf@€1 
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Table C 2 Perfermar:,ee Criteria b·t Element 

Perfermanee Criteria fer Tellgate h5e55ment 
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€1@gfe€1eti@lcl 
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Appendix D: Pre-Application/Baseline Inspections 

Trojan's license for the initial period included both the Structural Inspection Program (Trojan ISFSI SAR 

Section 9.7.6) for the Concrete Cask externals and the Concrete Cask Interior Inspection Program (Trojan 

ISFSI SAR Section 9.7.7) for the cask internals. Therefore, there have been multiple inspections 

throughout the initial storage period . 

Specifically, the Concrete Cask Interior Inspection Program inspection results, from inspections 

performed in 2008:u00, 2013, and 2018 have been submitted to the NRC staff. /l.dditi~~ally, il H~ird 

i~a,Hrnti~~ ... ill l:l@ ~@rform@d i~ ;rn18, frn~5i5t@~t ·vit~ t~@ @i:iati~g r@~~irnm@~t5 The 2008 and 2013 

~ inspection reports submitted to the NRC had the following conclusions: 

• No identified degradation mechanisms affecting system performance not identified in the SAR 

• No blockages of inlet, outlet, and annulus regions 

• Minor dirt, debris, and miscellaneous insects found 

• Small amounts of calcium leaching observed during ~ initial inspection did not significantly 

change fflffl:as observed in the second inspection . ~No degradation of vent surfaces in the 

area of observed calcium leaching. 

• Outer surface of MPC visible in the Concrete Cask annulus region showed no signs of 

degradation 

The 2018 inspection report (VPN-006-2018, dated September 12, 2018) submitted to the NRC had the 
following conclusions: 

• No identified degradation mechanisms affecting system performance not identified in the SAR 

• No blockages of inlet, outlet, and annulus regions 

• Areas of light rust noted in the outlet and inlet vent assemblies and at bottom of Cask inner liner plate 

• Minor dirt, debris, and miscellaneous insects and cobwebs found 

• White calcium residue identified in the two previous inspections did not significantly change 

Although not discussed in the report, Trojan used this opportunity to determine the capability of 

improved video inspection and robotic conveyance equipment to provide ASME VT-1 video resolution, 

clear and stable video recordings and still photos of accessible MPC surfaces (including circumferential 

and vertical welds), and measurement of normal fabrication markings with an approximate size of 

1 mm. The equipment also demonstrated the ability to find or return to a specific location by using 

known reference points; i.e., fabrication weld numbers. The equipment performed these functions 

adequately and more improvements are expected for future inspections. In addition, during use of this 

improved inspection equipment for the 2018 Concrete Cask Interior Inspection, it was confirmed that 

the clearances between the Shield Ring and the top and side surfaces of the MPC are not large enough 

to insert a boroscope (or equivalent) into the Concrete Cask top end space to perform required AMP 

inspections. Therefore, the Concrete Cask Lid will have to be removed to perform the required Concrete 

Cask AMP and MPC AMP inspections of the top end subcomponents. 
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The results and experience from these inspections have been incorporated in the development of the 

AMPs in this applicationr3. Specifically, iA=the inspection tools used for looking at the surface of the 

MPC, ·.v~i€~ have been improved over the course of the ~three previous inspections. 5iffiil;ul~·, ;my 

,H~clifarnal iF1forffiatiirn gaiFl@cl frnffi t~@ ;mm iFl5~@€ti@FI .. ,ill~@ iFIG@r~@rat@cl iFlt@ t~@ l@arniFlg AMP 

iffi~l@ffitrnt@cl at TrnjaFI, The Structural Inspection Program for the external portion of the Concrete 

Casks and Transfer Station has also found no degradation that would impact the system safety 

functions. Experience from that program has ~ been incorporated into the AMPs submitted with this 

application. 

Based on these previous and ongoing inspections, no further pre-application inspections are considered 

necessary for the Trojan ISFSI. 

Baseline Inspection 

.A5 t~@ n,MJ.?5 for TrnjaFI am ~rncl@ffiiFlat@ly t~@ €@F1tiF11Jati@F1 €lf e!J:i5tiFlg ~rngraffis, t~e!rn am alr@acly 

S€~@cl1Jl@cl iFl!i~e!Gti@Fls fort~@ iFlt@ri@r @ft~@ C@FIGrnt@ Ca!ilrn,!MJ.?Cs, @i:t@rnal ar@a @ft~@ C@Fl€r@t@ Cashs, 

a Fl cl TraFl!if@r 5tati@FI iFI 2023. n@se! iFl5~e!Gti@Fl5 will~@ rnirnicl@re!cl t~@ ~a!i@liFle! iFls~@Gti@FI ~ri@r t@ 

@Flt@riFlg t~@ @l(t@Flcl@cl 5t@rag@ ~@ri@cl. The proposed Technical Specification 5.5.S states, in part: "The 

Aging Management Program w ill be implemented on or before 20 years from the date of the first 

canister loading." The first canister loaded at Trojan was placed in service on the Trojan ISFSI storage 

pad on January 17, 2003 . Pursuant to this Technical Specification, Trojan plans to implement the new 

ISFSI SAR, Section 9.7 .8 Aging Management Program, on January 1, 2022 and this replaces the SAR, 

Section 9 .7.6, Structural Inspection Program and the SAR, Section 9.7.7, Concrete Cask Interior 

Inspection Program. It is noted that the Structural Inspection Program annual inspections will continue 

to be performed until these programs are replaced by the new component inspection AMPs in 2022 . 

Consistent with NUREG-1927, Section 3.6 .1.4, under Timing of Inspections, Trojan will schedule the first 

implementation of the following new component AMPs to be completed in calendar years 2022 and/or 

2023 and these will be considered Baseline Inspections. 

• SAR Section 9.7.8.4.1, MPC Exterior Aging Management Program and SAR Section 9.7.8.4.3, 

Concrete Cask Interior Aging Management Program for the specified MPC and Concrete Cask. 

This baseline inspection will include removing the Concrete Cask Lid to provide access to the 

Cask top-end space to visually inspect the MPC Lid, and Closure Ring, and to inspect the 

Concrete Cask Lid bottom side, Shield Ring top side, and Cask Liner. If the inspection results are 

acceptable for these first-time top-end MPC and Cask AMP inspections, PGE may consider 

requesting a change to the inspection intervals (from S years to 10 years) for only the inspection 

of the top-end subcomponents required by the MPC exterior AMP and Concrete Cask interior 

AMP. 

• SAR Section 9.7.8 .4 .2, Transfer Cask Aging Management Program for only a partial Baseline 

Inspection . Following ISFSI fuel loading in 2003, the Transfer Cask was refurbished and placed in 

long-term storage and will not be used until it is needed for fuel transfer operations . This partial 

inspection will be performed on the accessible surfaces of the Transfer Cask and its 
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subcomponents in their current storage configuration. Therefore, the inspection will not 

include lifting the Transfer Cask to inspect the bottom surface of the Door Top Plate or lifting 

and moving the Lid or Bottom Doors to inspect all of their surfaces. In addition, it will not 

include filling the water jacket (neutron shield) to test for leaks. The next scheduled inspection 

will be prior to use. 

• SAR Section 9.7.8.4.3, Concrete Cask Exterior Aging Management Program for all 34 Concrete 

Casks. 

• SAR Section 9.7 .8.4.4, Transfer Station Aging Management Program, including the Transfer 

Station Pad. The next scheduled inspection for the Transfer Station and Transfer Station Pad will 

be prior to use. The next scheduled test for the Impact Limiter is June 15, 2019 as specified in 

the LRA Appendix A, Transfer Station AMP, Element 4. 
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Appendix E: PGE-1070, Trojan ISFSI Environmental Report, Supplement 1 

To meet the requirements of 10 CFR 72.34 and 10 CFR 51 Subpart A, PGE is providing the attached 

Supplement 1 to PGE-1070, Trojan ISFSI Environmental Report, Revision Oas part of its application to 

the NRC to renew the site-specific ISFSI license. This Supplement 1 focuses on providing any significant 

environmental changes from PGE-1070, Trojan ISFSI Environmental Report, Revision 0. 
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Trojan ISFSI Environmental Report, SupPlement 1 

Figure E3-2. View of ISFSI (Looking North-Northeast) 
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Appendix F: Proposed Changes to Trojan ISFSI License and Technical Specifications 

This appendix provides pertinent changes to the Trojan ISFSI License and Technical Specifications to 

include the ~requirement for an Auging Mmanagement P~rogram ,HH~ t@llg0t@ 0ss@ss~@~ts to be 

performed into the extended storage period. 

The proposed changes to the License are made to show the new proposed Amendment number and the 

new proposed License expiration date in year 2059. 

The Technical Specification change is limited to the addition of Section 5.5.5 for the "Aging Management 

Program," which provides a high-level requirement for the implementation of the program. The details 

of the program are contained in the SAR and in lower level implementing procedures so that the 

program can be a true learning aging management program. 

Proposed changes to the Trojan ISFSI Technical Specifications are provided in the attached copy with 

changes shown using "track changes text" . 
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NRCFORM 588 U.S. NUCLEAR REGULATORY COMMISSION 
(10-2000) 
10 CFR 72 PAGE 1 OF _2_ PAGES 

.. 

LICENSE FOR INDEPENDENT STORAGE OF SPENT NUCLEAR FUEL AND 

' HIGH-LEVEL RADIOACTIVE WASTE 
; 

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, 
Code of Federal Regulations, Chapter 1, Part 72, and in reliance on statements and representations heretofore made by the licensee, 
a license is hereby issued authorizing the licensee to receive, acquire, and possess the power reactor spent fuel and other radioactive 
materials associated with spent fuel storage designated below; to use such material for the purpose(s) and at the place(s) designated · . 
below; and to deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable 
Part(s). This license shall be deemed to contain the conditions.specified in Section 183 of the Atomic Energy Act of 1954, as amended, 
and is subject to all applicable rules, regulations, and orders of the Nuclear Regulatory Commission now or hereafter in effect and 
to any conditions specified herein. 

: Licensee 

1. Portland General Electric Company, with 3. License No. SNM-2509 
Eugene Water and Electric Board and @ff PacifiCorp Amendment No. 

2. Portland General Electric Company .-t: ~ ~51 s~ .. ~ .'!,. a/ 
71760 Columbia River Highway 9 lt\li ~:,.'\\ , .. HLt· .. , 

March 31,~ dl)J::,1-
~ -6 !r-"·li.ti ;_ . E;p1~t"bt{~Bate ,t \~ ... ,· 

Rainier, Oregon 97048 ,(4:?' .~ '.:.t.~ .. ~i:~,_:xr; 
.:=-~f!t~ . 

Docket or sf <f;~
7

'2_
17 

- '0 . 5. t"&i;Ji Reference No. f{._,9 
~-A'\ 
~ 

10. Authorized Place of Use: The licensed material is to be received, possessed, transferred, and stored at 
the Trojan ISFSI located on the Portland General Electric Company site in Columbia County, Oregon, 
near Rainier, Oregon. 



r:-r NRC FORM 588A U.S. NUCLEAR REGULATORY COMMISSION PAGE 2 OF 2 PAGES 
r, (10-2000) 

License No. ~ 10 CFR 72 i LICENSE FOR INDEPENDENT STORAGE OF SPENT NUCLEAR 
~ FUEL AND HIGH-LEVEL RADIOACTIVE WASTE 

SNM-2509 
Docket or Reference No. 

72-17 
~ SUPPLEMENTARY SHEET 

11 . The Technical ec1 ications contained in Appendix A attached hereto, as revised through _ 
' Amendmen 6 are incorporated into the license. The licensee shall operate the installation in _ I 

12. 

13. 

accordance with the Technical Specifications in Appendix A. Appendix A contains Technical 
Specifications related to Environmental Protection to satisfy the requirements of 1 O CFR 72.44(d)(2). 

The licensee shall follow the physical protection plan entitled "Trojan ISFSI Security Plan," dated 
March 26, 1996 and Revision 1, dated January 8, 1999; and as it may be further amended under the 
provisions of 10 CFR Parts 72.44(e) and 72.180. The requirements of 10 CFR Part 73, Appendix B for 
guard training and qualification are incorporated in Appendix C of the approved security plan, The 
requirements of 1 O CFR, Part 73, Appendix C, for contingency planning are addressed in Chapter 1.9 of 
the physical security plan. · 

irf'( 
" ?!=?.;.,_~ 
'-~ 

fin) 
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5.0 ADMINISTRATIVE CONTROLS 

5.5 Pro ams 

5.5.4 Radiation Protection Program 

Programs 
5.5 

The Radiation Protection Program will establish administrative controls to iimit 
personnel exposure to As Low As Reasonably Achievable (ALARA) levels in accordance 
with 10 CFR 20. 

A monitoring program to ensure the annual dose equivalent to any real individual located 
outside the ISFSI Controlled Area does not exceed regulatory limits is incorporated as 
part of the environmental monitoring program in the Radioactive Effluent Control 
Program of Specification 5.5.2. 

5.5.5 Aging Management Program 

The Aging Management Program will establish the processes and procedures to manage 
the aging of ISFSI components into extended storage periods. This program will be 
implemented consistent with the ISFSI Safety Analysis Report Se@ti€lfl 9.7.8As ~art €lf 
this ~rngrnm, t©llgate assessm@Itts will@@ ~@rf'.erme€i ill a@@€lr€iafl@@ with Trajan SAR 
S@@ti©Il 9.7. lQ. 

The Aging Management Program will be implemented on or before 20 years from the 
date of the first canister loading. 
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Appendix G: Proposed Changes to Trojan ISFSI SAR 

This appendix provides pertinent changes to the Trojan ISFSI SAR. These changes include updates 

throughout C~il~hrn; Sections 3 and 4 to update the license life to 60 years and to address some 

updated analyses and updates to Section C~il~t@r 7 to reflect one revised analysis. The most significant 

change is the addition of fl@W=Subsection~ 9.7.8 i~ C~il~t@r 9 t~atwhich describes the following aging 

management activities and adds place holders for new SAR Tables associated with these activities: 

Scoping Evaluation Results, Aging Management Review Results, Time-Limited Aging Analysis Resu lts, 

and the four~Aging ma~ilg@m@~t Management ~rngramsPrograms.tim@ limit@d agi~g il~ill;'!i@li, a~d 

t@llgat@li addr@li!i@d i~ t~ili lie@~li@ r@~@wal il~~lieati@~. 

The proposed SAR changes are shown in 11track changes text" in the following Appendix G pages. 

• 
11 Black text" Original 

• 
11 Red text" Added in 2017 

• 
11Blue text" Added in 2018 

• 
11 Blue cross-out" Deleted in 2017 and 2018 (includes deletion of text added in 2017) 

PGE will continue to revise and update this Trojan LRA throughout the license renewal review process. 

For efficiency and in order to avoid repetition, selected tables in LRA Chapters 2, 3 and the Appendix A 

four AMPs, proposed for future inclusion in the Trojan ISFSI SAR Section 9.7, will be maintained current 

in this LRA. Upon issuance of the renewed Trojan ISFSI License, PGE will provide an update to the Trojan 

ISFSI SAR which incorporates the final approved LRA Chapters 2, 3, and Appendix A tables for the four 

AMPs containing the NRC approved content in accordance with the provisions of 10 CFR 72.70(c). 
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Additional discussion of temperature monitoring is provided in Section 5 .2.1 . 

3.3.3.2.2 Seismic Monitoring 

Comprehensive seismic data is available from the U.S . Geological Survey, Advanced National 
Seismic System (ANSS) website and/or other seismic monitoring networks so that the intensity 
of local seismic ground motion can be determined. This data can then be compared with the 
design bases of equipment/components identified as important to safety. 

3.3.4 NUCLEAR CRITICALITY SAFETY 

The storage system is designed to maintain subcritical conditions (Keff ~0.95) under normal 
handling and storage conditions, off-normal handling and component functioning, and 
hypothetical accident conditions. 

3.3.4.1 Control Methods for Prevention of Criticality 

Subcritical conditions are to be maintained by MPC fuel basket geometry and the use of Boral. 
The MPC fuel basket establishes fuel assembly spacing. The design assumes a fuel assembly 
enrichment equal to or greater than the maximum initial fuel assembly enrichment that is stored 
(3 .56 wt% U235

). No credit is taken for burnup or fuel assembly control inserts. Boral is used as 
a neutron absorbing material in the MPC fuel basket design, and is credited in the criticality 
analysis for dry storage conditions. 

Boral is a patented product of AAR Advanced Structures that has been licensed for and used as a 
neutron poison material in many spent nuclear fuel storage applications. Boral is made of two 
chemically compatible materials, boron carbide and 1100 alloy aluminum. The boron carbide 
has a high boron content in a physically stable and chemically inert form. The aluminum is a 
lightweight metal with high tensile strength that is protected from corrosion by a highly resistant 
oxide fi lm. The materials are ideal for long-term use in a radiation, thermal, and chemical 
environment of a nuclear reactor, Spent Fuel Pool, or dry Concrete Cask. There is a substantial 
amount of experience demonstrating the capability of Boral to function as designed for extended 
periods of time. As discussed in Sections 3.4.12 and 6.3.2 of the HI-STORM FSAR 
(Reference 1 ), the MPC fuel basket is designed such that the fixed Boral neutron absorber will 
remain effective for the 60-year design life of the ISFSI. There are no credible means to lose the 
Boral in dry storage service. Therefore, there is no need to provide a surveillance or monitoring 
program to verify the continued efficacy of the neutron absorber as required by 
10 CFR 72.124(b). 

Table 3 .1 -1 lists the fuel characteristics. Fuel debris ( except for fuel assemblies classified as fuel 
debris) is placed in fuel debris Process Cans. Fuel debris Process Cans that contained organic 
filter material were processed to destroy the organic material, sealed in fuel debris Process Can 
Capsules, and are placed in Failed Fuel Cans. Fuel debris Process Cans containing only fuel 
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The fuel clad temperature limit is a function of fuel bum up, fuel pin fill gas pressure, and fuel 
age. For the Trojan ISFSI, the fuel clad temperature limit is shown in Table 3 .1-3. This limit 
was determined using Westinghouse 1 7x 1 7 fuel with a limiting combination of cooling time and 
bumup to produce the highest decay heat emission rate, as shown in Table 3 .1 -3. This fuel is 
limiting because any assembly with bumup greater than that listed in Table 3.1-3 will have 
greater than the minimum amount of cooling time prior to loading in the MPC, and will have 
lower initial fill gas pressures. 

Concrete Cask temperature limits are based on guidance provided by ACI-349 (1985). 
Section 4.2.6 presents the thermal analysis of the Concrete Cask and MPC for the anticipated 
range of operating conditions. 

The design criteria for maintaining a subcritical condition are presented in Section 3.3.4. 
Contamination control is addressed in Section 3.3 .2. 

No credible events result in loss of confinement due to damage to an MPC. 

The storage system components and the ISFSI are designed for a minimum design life of 
60 years. 

3.3.7.2 Radioactive Waste Treatment 

ISFSI operations do not result in the generation of liquid or gaseous radioactive waste . Although 
generation of solid radioactive waste is not expected, it is possible that small quantities of low 
level radioactive waste could be generated as a result of routine radiological surveys ( e.g., 
swipes). This waste would be stored in an appropriate container pending disposal. 

3.3.7.3 Waste Storage Facilities 

Chapter 6 discusses waste confinement and management for the ISFSI. 

3.3.8 INDUSTRIAL AND CHEMICAL SAFETY 

There are no required special industrial or chemical design criteria that are important to 
personnel or plant safety. 
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conditions without release of radioactive material or excessive radiation exposure to workers or 
members of the general public. Storage systems and components are designed and fabricated in 
accordance with recognized codes and standards that provide ample safety margin. 

Design features that have been incorporated in the ISFSI to provide safe long-term fuel storage 
include: 

1. Leak-tight welds on each MPC shell, baseplate, lid, vent and drain port cover 
plates, and closure ring, 

2. Thick MPC lid to minimize radiation exposure to the public and site personnel, 

3. Design of MPC body and internals to withstand a postulated drop accident during 
storage or transportation, and 

4. Design of Concrete Cask to provide radiation shielding of the public and 
operations personnel, and to protect the MPCs from postulated environmental 
events. 

Methods used to minimize personnel radiation exposure during ISFSI operations are discussed in 
Chapter 7. 

Design features to maintain subcritical conditions for normal operations and credible accident 
scenarios are discussed in Section 4.2.7. 

10 CFR 72.126(a)(3) requires access to areas of potential contamination or high radiation within 
an ISFSI to be controlled. During normal storage conditions, if high radiation areas are 
identified, they will be controlled in accordance with ISFSI Technical Specification 5.6.1. 
Increased radiation levels are possible during component handling evolutions. Although not 
anticipated, any contamination associated with ISFSI operations should be limited to the Storage 
Pad. The Storage Pad is located in the Protected Area which is surrounded by a security fence. 
Access to this area is controlled by security and is discussed in Section 3.3.5.1. The Radiation 
Protection Program is discussed in Chapter 7. 

The ISFSI is designed to provide safe storage of spent nuclear fuel for 60 years. In the event that 
a permanent off-site disposal or storage facility is not available within 60 years, PGE could 
pursue one of three options. These include: 1) seek relicensing of the present ISFSI based on 
additional analysis to extend the design life; 2) construct and license a new ISFSI; or 3) transfer 
the spent nuclear fuel to an off-site temporary storage facility, if available. 

Major design requirements are summarized in Table 4.2-3. 
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4.2.6.1 Summary of Thermal Properties of Materials 

The thermal properties used in the thermal hydraulic analyses (Reference 30) are shown in 
Table 4.2-13 . The derived parameters (effective thermal conductivities) are discussed in 
Section 4.2.6.3, Section 4.2.6.5 , and Reference 16. Low values derived from the open literature 
and conservative calculations were used. 

Temperature limits were established for the materials used in the storage system. Specifically, 
these limits are for concrete, steel, and fuel cladding. The limits were established in accordance 
with the following: 

Source 

PNL-6364 Report and BFS analysis (long term) 
NUREG-1536/PNL-4835 (short term) 

ASME Section III 

ACI-3492 

Component 

Fuel 

Steel 

Concrete 

Based upon evaluation of these limits it was determined that the fuel cladding and concrete 
temperature limits were the limiting conditions. Table 4.2-12 presents more details on the long
term and short-term temperature limits for the concrete. While the concrete limit is based on 
ACI-349, Appendix A, the fuel cladding temperature limit is actually a complex function of 
temperature versus time, and internal rod pressurization (Reference 2). The limit is established 
to keep the probability of cladding breach less than 0.5 percent per fuel rod over a 40-year 
storage term. Using the methodology presented in Reference 2, the fuel cladding allowable 
temperature limit for normal steady-state conditions was determined to be 341. 7°C ( 64 7°F) for a 
Westinghouse 17 x 17 fuel assembly and a minimum cooling time of nine years. The 341 . 7°C 
( 64 7°F) limit was determined to bound the B& W 1 7 x 1 7 fuel assemblies, which will also be 
stored in the ISFSI. A short-term temperature limit of 570°C (1058°F) is established for off
normal and accident limits. This calculation was updated (see Reference 36) for a 60-year 
storage term and found that the temperature limits ensure that the probability of cladding breach 
remains less than 0.5 percent per fuel rod over the 60-year storage term. 

In order to determine the applicability of the 1058°F short-term limit for spent fuel clad 
temperature in NUREG-1536, the Trojan spent fuel was compared to that fuel on which the 
temperature limit was based. According to PNL-4835, "Technical Basis for Storage of Zircaloy
Clad Spent Fuel in Inert Gases," the spent fuel on which 1058°F was based had a burnup of 
28,000 MWd/MTU. The hoop stresses on the spent fuel rods that were tested ranged from 
approximately 25 MPa to 140 MPa. The maximum hoop stresses in the most limiting Trojan 
spent fuel rods (i.e., the fuel rods with the highest internal pressure and highest bumup) were 
within this range indicating that the Trojan fuel is comparable to the fuel rods tested on which 
the 1058°F temperature limit is based. 

2 Refer to Section 4.2.4.2.2 for justification for deviation from ACI-349 temperature limits. 
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2. The incorporation of permanent fixed neutron-absorbing panels (Boral) in the 

MPC fuel basket structure; and 

3. An administrative limit on the maximum enrichment. 

The off-normal and accident conditions defined in Chapter 3 and considered in Chapter 8 have 
no adverse effect on the design parameters important to criticality safety, and thus the off-normal 
and accident conditions are identical to those for normal conditions. 

The Trojan Storage System is designed such that the fixed neutron absorber (Bora!) will remain 
effective for a storage period greater than 60 years, and there are no credible means to lose it. 
Therefore, in accordance with 10 CFR 72.124(b ), there is no need to provide a surveillance or 
monitoring program to verify the continued efficacy of the neutron absorber. 

Criticality safety of the Trojan Storage System does not rely on the use of any of the following 
credits: 

• Burnup of fuel; 

• Fuel-related burnable neutron absorbers; or 

• More than 75 percent of the B-10 content for the fixed neutron absorber (Boral). 

The Trojan Storage System also includes the Transfer Cask and the Concrete Cask. The Transfer 
Cask was required for initial cask loading, and will be required at the Transfer Station for 
transferring the MPC from the Concrete Cask into the Transport Cask. The Transfer Cask uses a 
lead shield for gamma radiation and a water-filled jacket for neutron shielding. The Concrete 
Cask uses concrete as a shield for both garnrna and neutron radiation. 

The Trojan Storage System for storage is dry (no moderator), and thus the reactivity is very low 
(keff < 0.4). However, the Trojan Storage System was flooded with water during initial cask 
loading operations, and thus the flooded condition represents the limiting case in terms of 
reactivity. Soluble boron credit is not required for the flooded condition. 

Evaluations presented in the HI-STORM FSAR incorporate configurations with the MPC in the 
HI-STAR overpack and the HI-STORM overpack. These evaluations show that the reflector 
material outside the MPC (steel for HI-STAR, concrete for HI-STORM, and lead for HI-TRAC) 
does not significantly affect the reactivity. Therefore, calculations for the Trojan Storage System 
are performed with the Trojan MPC modeled in the HI-STAR overpack for calculations 
assuming flooded conditions, and with the Trojan MPC modeled in the HI-STORM overpack for 
calculations assuming dry conditions. This is acceptable, as the HI-STORM and TranStor™ 
Concrete Casks have a similar radial cross-section around the MPC, with an inner steel shell 
surrounded by concrete. Reactivities in both systems are therefore comparable. 
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MPC-24E/EF are: (1) nominal cell pitch (10.847 inches); (2) maximum box inner diameter 
(8.81 inches, 9.36 inches for corner cells); (3) nominal box wall thickness (5/16 inches); and 
(4) minimum flux trap thickness (1.076 inches, 0.526 inches for corner cells). 

4.2.7.3.2 Cask Regional Densities 

The fuel composition used in the criticality evaluations of the Trojan Storage System is listed in 
Table 4.2-16. Compositions of the various other components used in the criticality evaluations 
of the Trojan Storage System are listed in the HI-STORM LAR 1014-1, Table 6.3.4. 

The Trojan Storage System is designed such that the fixed neutron absorber (Boral) will remain 
effective for a storage period greater than 60 years, and there are no credible means to lose it. A 
detailed physical description, historical applications, unique characteristics, service experience, 
and manufacturing quality assurance of Boral are provided in Section 1.2.1.3 .1 of the HI
STORM FSAR. 

The continued efficacy of the Boral is assured by acceptance testing, documented in 
Section 9 .1.5 .3 of HI-STORM FSAR, to validate the Boron-10 (poison) concentration in the 
Boral. Calculations documented in Subsection 6.3 .2 of the HI-STORM FSAR demonstrate that 
the neutron flux from the irradiated fuel results in a negligible depletion of the poison material 
over the storage period. Therefore, in accordance with 10 CFR 72.124(b ), there is no need to 
provide a surveillance or monitoring program to verify the continued efficacy of the neutron 
absorber. 

4.2.7.4 Criticality Calculations 

4.2.7.4.1 Criticality Safety Calculations 

The principal method for the criticality analysis (Reference 32) is the general three-dimensional 
continuous energy Monte Carlo N-Particle code MCNP4a (Reference 9) developed at the Los 
Alamos National Laboratory. MCNP4a was selected because it has been used extensively and 
verified, and has the necessary features for this analysis. MCNP4a calculations used continuous 
energy cross-section data based on ENDF/B-V, as distributed with the code. MC P4a is the 
same code used for the criticality analysis of the generically certified HI-STORM 100 System. 

The convergence of a Monte Carlo criticality problem is sensitive to the following parameters: 
(1) number of histories per cycle, (2) the number of cycles skipped before averaging, (3) the total 
number of cycles, and ( 4) the initial source distribution. The MCNP4a criticality output contains 
a great deal of useful information that may be used to determine the acceptability of the problem 
convergence. This information was used in parametric studies to develop appropriate values for 
the aforementioned criticality parameters to be used in the criticality calculations. Based on these 
studies, a minimum of 5,000 histories were simulated per cycle, a minimum of 20 cycles were 
skipped before averaging, a minimum of 100 cycles were accumulated, and the initial source was 
specified as uniform over the fueled regions. Further, the output was examined to ensure that 
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4.8 MATERIALS 

NRC ISG-15 (Reference 18) provides specific guidance for the review of materials selected for 
dry cask storage systems. Regulatory requirements and review acceptance criteria are presented 
in Sections X.3 and X.4, respectively, ofISG-15. While there are a large number of 
requirements and criteria presented, they can be grouped into ten major categories, as follows: 

1. Adequate Description - Structures, systems and components (SSCs) that are 
important to safety and the materials from which they are constructed must be 
described in sufficient detail to permit adequate review. 
[ISG-15 Sections X.3.1.a, X.3.2.d and X.4.1] 

2. Quality Standards - SSCs important to safety must be designed, built, and tested 
to quality standards adequate for the safety function performed by the SSC. 
[ISG-15 Section X.3.2.a] 

3. Design Life - The cask design and the materials from which it is constructed must 
be designed to safely store spent fuel and permit required maintenance for the 
entire 60-year license period. [ISG-15 Sections X.3 .2.e and X.4.2] 

4. Environmental Compatibility - The cask design and the materials from which it is 
constructed (including coatings) must be compatible with all expected 
environmental conditions, including wet and dry loading and unloading facilities. 
Adverse chemical or corrosion reactions that would impact safe operation must be 
avoided. [ISG-15 Sections X.3.1.b, X.3.2.c, X.3.3 and X.4.1 through X.4.4] 

5. Cladding Integrity - Spent fuel cladding must be protected, under both normal 
and upset conditions, from temperatures and environments that could cause 
degradation leading to cladding rupture. [ISG-15 Sections X.3.4.a and X.4.4] 

6. Fire Protection - Noncombustible and heat resistant materials shall be used 
wherever possible. [ISG-15 Sections X.3.2.f, X.4.3 and X.4.4] 

7. Nuclear Control - Materials used for shielding and criticality functions must be 
appropriately selected to perform the function adequately and without 
susceptibility to slumping or other loss of effectiveness. [ISG-15 Sections X.3 .2. b 
and X.4.2] 

8. Confinement Boundary - Confinement of radioactive materials must be 
maintained under all normal and upset conditions. [ISG-15 Section X.3.2.g] 

9. Offsite Shipment - The cask system must be designed to allow spent fuel to be 
transported off site for eventual delivery to a fuel repository. 
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10. Operating Conditions - Materials used to construct the cask must maintain 

acceptable physical and mechanical properties over all operating conditions, 
including temperature extremes. [ISG-15 Sections X.4.2 and X.4.4] 

Each of these ten categories from ISG-15 has been evaluated for the MPC and the Transfer Cask 
and is discussed below. 

Adequate Description 

This category requires that those components of the cask system that are important to safety are 
identified appropriately and that complete and accurate descriptions of those components be 
provided. Section 3.3.3.1 of this SAR identifies equipment and components that are designated 
as important to safety. Chapters 1 and 3 of this SAR provide descriptions of the identified 
important to safety components and equipment. 

Quality Standards 

This category requires ensuring that appropriate governing codes be selected for SSCs important 
to safety. The MPC fuel basket is constructed in accordance with Section III, Subsection NG of 
the ASME Code. The MPC confinement boundary is constructed in accordance with Section III, 
Subsection NB, of the ASME Code. The Transfer Cask is designed and fabricated in accordance 
with Section III, Subsection NF, of the ASME Code. The Transfer Cask lifting trunnions are 
constructed in accordance with the applicable guidance ofNUREG-0612 and ANSI N14.6. The 
governing design code/standard for the Concrete Cask is ACI-349/ANSI N57.9 and construction 
is in accordance with ACI-318. The Process Can Capsule is constructed using the guidance of 
ASME Section III, Subsection NG, and the Failed Fuel Can and Damaged Fuel Container are 
constructed to ASME Section III, Subsection NG. Alternatives to the ASME Code requirements 
for these components are listed in Tables 4.2-la and 4.2-2a. 

Design Life 

This category requires that the design life of the cask system be specified and be at least 20 years 
in duration. The design life of the cask system is 60 years, as specified in Section 3 .3. 7 .1. 

Environmental Compatibility 

In accordance with NRC Bulletin 96-04 [Reference 27], a review of the potential for chemical, 
galvanic, or other reactions among the materials of the Trojan Storage System, its contents and 
the operating environments, which may produce adverse reactions, has been performed. 

MPC 

The passive, non-cyclic nature of dry storage conditions does not subject the MPC to conditions 
that might lead to structural fatigue failure. Ambient temperature and insolation cycling during 
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An inorganic-zinc coating is applied to carbon steel cask parts that would otherwise be directly 
exposed to ambient conditions. Consequently, the coating is in direct contact with carbon steel, 
concrete (at the periphery of the liner), viton (lid gasket), and galvanized carbon steel (lid bolts). 
The coating provides a physical barrier against moisture contact with the carbon steel and also 
provides galvanic protection to the steel. This coating has been used in nuclear applications and 
has no significant chemical interaction with concrete. Similarly, the viton lid gasket is 
essentially inert with respect to the coating. The galvanized lid bolts are close in galvanic 
potential to the zinc-rich coating and no significant interaction is anticipated. Any corrosion in 
this area from degraded coating surfaces, etc. , would not be a structural issue due to the 
non-structural function of the bolts and cask lid. 

The ceramic tiles at the base of the cask interior were selected specifically to act as a galvanic 
insulator between the coated carbon steel liner and the stainless steel fuel canister. No chemical 
interactions between the tiles and the MPC, cask liner, or ambient air are anticipated. 

Neutron Control 

The effectiveness of the fixed borated neutron absorbing material used in the MPC fuel basket 
design requires that sufficient concentrations of boron be present to assure criticality safety 
during worst case design basis conditions over the 40-year design life of the MPC. Information 
on the characteristics of the borated neutron absorbing material used in the MPC fuel basket is 
provided in Subsection 1.2.1.3.1 of the HI-STORM 100 System FSAR. The relatively low 
neutron flux, which will continue to decay over time, does not result in significant depletion of 
the material's available boron to perform its intended safety function. In addition, the boron 
content of the material used in the criticality safety analysis is conservatively based on the 
minimum specified boron areal density (rather than the nominal), which is further reduced by 
25 percent for analysis purposes, as described in Section 6.1 of the HI-STORM 100 System 
FSAR. The analysis discussed in Section 6.3 .2 of the HI-STORM 100 System FSAR 
demonstrates that the boron depletion in the Boral is negligible over a 50-year duration. This 
calculation (Reference 37) has been updated as part of the license renewal application, and boron 
depletion has been determined to be negligible over the full 60-year duration. Thus, sufficient 
levels of boron are present in the fuel basket neutron absorbing material to maintain criticality 
safety functions over the 60-year design life of the MPC. Shielding in the Transfer Cask is 
provided primarily by lead, steel, and water, all of which are commonly used in nuclear 
applications. A small amount of Holtite-A neutron shield material is used in the lid of the 
Transfer Cask. A detailed description ofHoltite-A may be found in Section 1.2.1.3.2 of the 
HI-STORM 100 System FSAR. 

Table 4.8-1 provides a listing of the materials of fabrication for the Trojan Storage System and 
summarizes the performance of the material in the expected operating environments during 
short-term loading/unloading operations and long-term storage operations. As a result of this 
review, no operations were identified which could produce adverse reactions beyond those 
conditions already analyzed in this SAR. 
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Cladding Integrity 

This category requires that appropriate fuel cladding temperature limits be determined and met 
and that the fuel cladding be protected from exposure to reacting environments. Section 4.2.6.1 
of this SAR describes the determination of allowable fuel cladding temperature limits and 
provides values for the limits. The normal condition limits ensure a probability of cladding 
breach of less than 0.5 percent over the 60-year design life and the short-term accident cladding 
temperature limit is in accordance with NRC guidance. Section 4.2.6.2 of this SAR describes 
that the MPC cavity is backfilled with helium, an inert gas, eliminating any reacting environment 
within the canister. 

Fire Protection 

This category requires using only materials that will not ignite when exposed to heat or flame. 
The Failed Fuel Can, Damaged Fuel Container, Process Can Capsule, and a significant portion of 
the MPC are austentic stainless steel. That portion of the MPC that is not stainless steel is 
passivated Boral (boron carbide and aluminum). The Transfer Cask is constructed from the 
following materials: carbon steels; elemental lead; Holtite-A neutron shield material; paint; and 
brass, bronze or stainless steel appurtenances (pressure relief valves, drain tube, etc.). None of 
these materials is known to ignite when exposed to heat or flame. 

Nuclear Control 

This category requires the use of materials with known radiation shielding and criticality control 
performance. Materials used for criticality control in the MPC are the Boral panels affixed to the 
walls of the fuel cells. Boral has been used successfully for many years in wet storage 
applications and, more recently, in dry storage service, in the nuclear industry. Shielding in the 
Transfer Cask is provided primarily by lead, steel, and water, all of which are commonly used in 
nuclear applications. A small amount of Holtite-A neutron shield material is used in the lid of 
the Transfer Cask. A detailed description ofHoltite-A may be found in Section 1.2.1.3.2 of the 
HI-STORM 100 System FSAR. 

Confinement Boundary 

This category requires demonstrating that the MPC confinement boundary and fuel cladding 
operating limits (i.e. , stresses and temperatures) are not exceeded. The structural and thermal 
analyses discussed elsewhere in this SAR provide this information. 

Offsite Shipment 

This category requires that the cask system or, in the case of canister-based systems, the MPC be 
designed for transportation. The MPC is certified for transportation under 10 CPR 71 in the 
Holtec HI-STAR 100 Transport Cask. 
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9.7 PROGRAMS 

The following programs will be established, implemented, and maintained in addition to the 
programs required by ISFSI Technical Specifications, Section 5.5. 

9.7.1 FIRE PROTECTION PROGRAM 

The Fire Protection Program provides controls to prevent and protect the facility from fires and 
explosions which could impact the safe storage of spent nuclear fuel or cause the release of 
radioactive material. 

9.7.2 TRAINING PROGRAM 

The Training Program contains the training and certification requirements for the ISFSI 
Specialists. 

9.7.3 TROJAN ISFSI EMERGE CY PLAN 

The Trojan ISFSI Emergency Plan contains actions and responsibilities to be performed in 
response to a radiological emergency. This plan complies with the requirements of 
10 CFR 72.32(a). 

9.7.4 TROJAN ISFSI SECURITY PLAN 

The Trojan ISFSI Security Plan (PGE-1073) contains a detailed plan for security measures for 
physical protection of the ISFSI. In addition, this plan contains contingencies for responding to 
threats and potential radiological sabotage. This plan complies with the requirements of 
10 CFR 72, Subpart H, "Physical Protection." 

9.7.5 TRANSFER CASK AND CONCRETE CASK HANDLING AND STORAGE 
PROGRAM 

The Transfer Cask and Concrete Cask Handling and Storage Program places controls on the 
handling and storage of the Concrete Cask, Transfer Cask, and MPC . . This program will consist 
of elements that will control: the heights at which the loaded Concrete Casks can be lifted, use 
of the Transfer Cask, and arrangement of Concrete Casks on the ISFSI Storage Pad. The 
program also provides requirements for use of a mobile crane for lifting MPCs in the Transfer 
Station and provides controls for movement and loading of Transport Casks. 

9. 7 .6 STRUCTURAL INSPECTION PROGRAM 

The Structural Inspection Program establishes periodic inspection of the concrete surface of the 
Concrete Casks and the Storage Pad. The inspections will ensure that the structural integrity of 
the concrete is maintained. The structural inspection program establishes periodic inspection of 

9-13 Proposed Revision 15a 



Trojan Indep endent Spent Fuel Storage Installation Safety Analysis Report 

the Transfer Station foundation, anchorage and structural steel and fasteners. The program 
provides acceptance criteria, evaluation methods for degradation, and repair and restoration 
instructions. 

Aft@r Hrn First 2Q y@ars 0f s@rvi@@, Concurrent with implementation of the Aging Management 
Program specified in Section 9.7.8, the Structural Inspection Program inspections for the 
Concrete Cask Exterior and Transfer Station are i%-replaced by the long-term aging management 
programs described in Subsections 9.7.8.4.3 and 9.7.8.4.4. 

9.7.7 CONCRETE CASK INTERIOR INSPECTION PROGRAM 

The Concrete Cask Interior Inspection Program establishes periodic inspections - at five- year 
intervals - of the first Concrete Cask placed in service at the Trojan ISFSI. The Concrete Cask 
interior annulus area and the interior areas of vents shall be inspected to identify degradation 
mechanisms (not identified in the Safety Analysis Report) that may affect system performance. 

The Concrete Cask Interior Inspection Program requires the results of the inspections to be 
documented and a report summarizing the findings to be submitted to the NRC within 30 days of 
the inspections. The report shall be submitted in accordance with 10 CFR 72.4 with a copy sent 
to the appropriate NRC regional office. 

Aft@r tlrn fiFst 2Q y@afs @f s@Fvi@@, Concurrent with implementation of the Aging Management 
Program specified in Section 9.7.8, the Concrete Cask Interior Inspection Program is replaced by 
the long-term aging management programs described in Subsections 9.7.8.4.1 and 9.7.8.4.3 . 

9.7.8 AGING MANAGEMENT PROGRAM& 

Pursuant to Technical Specification 5.5.5, this Aging Management Program (AMP) establishes 
the processes and procedures to manage the aging ofISFSI components into extended storage 
periods. As part of the license renewal process detailed in License Change Application 72-07 
(Reference 9), an aging management assessment of the Concrete Cask, MPCs, Transfer Cask, 
Transfer Station, Spent Fuel Assembly, and ISFSI Pad was performed to identify . Tru@ttgh this 
F@vi@w, inspection and monitoring activities w@rn is@tttif:i@e that are necessary to provide 
reasonable assurance that ISFSI and Transfer Cask components within the scope of license 
renewal continue to perform their intended functions consistent with the current licensing basis 
for the renewed operating period. This section describes the%@ following aging management 
programs activities: scoping evaluation results, aging management review results, and time
limited aging analysis results. In addition, this section describes the Aging Management 
Programs for inspection and monitoring of the selected MPC and associated Concrete Cask, the 
Transfer Cask, Concrete Casks, and Transfer Station and the Tollgate Assessments of the overall 
aging management program. 
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9.7.8.1 Scoping Evaluation Results 

This section provides a summary of the Trojan ISFSI renewal scoping evaluation and results . 
The scoping evaluation was performed based on the process described in NUREG-1927 
(Reference 10). The first step in the process was a screening evaluation to determine which 
components and structures are within the scope of the license renewal. The second step in the 
process was identifying the function(s) each in-scope component and structure is required to 
perfonn during the period of extended operations. 

The components and structures detennined to be within the scope of renewal are the MPC, 
Transfer Cask, Concrete Cask, Fuel Assemblies, Transfer Station (including the Transfer Station 
Pad and Impact Limiter) , and ISFSI Pad. SAR Table 9.7-1 [to be extracted from final LRA 
Table 2-1] summarizes the results of the scoping evaluation, listing the above in-scope 
components and structures and the criteria upon which they were determined to be within the 
scope ofrenewal. In addition, the scoping evaluation reviewed the subcomponents of the above 
in-scope components and structures and results for these subcomponents and their intended 
function(s) are identified in SAR Table 9.7-2 through Table 9.7-7 [to be extracted from final 
LRA Tables 2-2 through 2-7]. 

9.7.8.2 Aging Management Review Results 

This section provides a summary of the Trojan ISFSI renewal Aging Management Review 
(AMR) results. The AMR was performed in accordance with the processes described in 
NUREG-1927. 

A summary of the r~sults of the AMR for the MPCs, Transfer Cask, Concrete Casks, Fuel 
Assemblies, Transfer Station, and ISFSI Pad is contained in SAR Tables 9. 7-8 through 9. 7-13 
[to be extracted from final LRA Tables 3-1 through 3-6], respectively. These tables provide the 
following information related to each subcomponent determined to require aging management 
review: the intended function, the material group, the enviromnent, the aging effects requiring 
management, the aging mechanisms, and the specific aging management activities that manage 
those aging effects. The tables also identify subcomponents that did not support, or whose 
failure would not compromise, the SSC intended safety function(s) and were, therefore, not 
subjected to further aging management review. 

~9.7.8.3 Time-Limited Aging Analysis Results 

This section discusses the results for each of the Time-Limited Aging Analyses (TLAAs) 
evaluated for license renewal. The evaluations have demonstrated that the analyses have been 
projected to the end of the renewed license period. 
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MPC Fatigue Evaluation 

Section 4.2.5 .3.6 already indicates that the low stress, high-cycle conditions during normal dry 
storage conditions cannot lead to a fatigue failure of the MPC. However, it is possible that 
repeated lifting of the MPC might cause increased stresses and therefore lower the fatigue life of 
the MPC. Based on an evaluation oflifting stresses, the allowable number of MPC lifting cycles 
greatly exceeds the number of MPC lifts necessary during the 60-year storage life. 

Neutron Absorber Depletion Evaluation 

Section 4.8 describes boron depletion of the fixed neutron absorber within the MPC, and 
demonstrates that it is negligible over 50 years. The same analysis was updated in support of the 
license renewal request and concludes that the total depletion of B-10 in Boral over a 500-year 
period is negligible, and therefore, the neutron absorber will perform its intended function 
beyond the extended storage period. 

Transfer Cask Fatigue Evaluation 

Section 4.8 summarizes a cyclic loading fatigue evaluation of the Transfer Cask which concludes 
that stresses are well below the endurance limit of the trunnion material. Following placement of 
MPCs into Concrete Casks, the Transfer Cask is no longer used to lift loaded MPCs. Thus 
trunnion fatigue is not an issue during the extended license period. Potential fatigue issues are 
limited to Transfer Cask components in the load path when the Transfer Cask supports a loaded 
MPC in the Transfer Station. As a conservative measure, an evaluation was perfonned to 
determine the allowable number of Transfer Cask lifting cycles involving a loaded MPC. 
Stresses in this scenario exceed those when supporting a loaded MPC in the Transfer Station. 
Based on this evaluation, the allowable number of cycles supporting a loaded MPC in the 
Transfer Station greatly exceeds the number needed during the extended license period. 

Fuel Cladding Integrity Evaluation 

Section 4.2.6.1 describes a calculation for the fuel cladding temperature limit, which is a function 
of temperature versus time as well as internal rod pressurization. The original fuel cladding 
temperature limit was established to keep the probability of cladding breach less than 0.5% per 
fuel rod. This calculation was revised to ensure that the probability of cladding breach is less 
than 0.5% over the 60-year storage life at the Trojan ISFSI. Based on the results of the 
calculation, the life usage fraction of the fuel cladding demonstrates that cladding integrity is 
assured for the 60-year storage life. 

9.7.8.4 Aging Management Programs 

This section describes the Aging Management Programs for inspection and monitoring of the 
selected MPC and associated Concrete Cask, the Transfer Cask, Concrete Casks, and Transfer 
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Station as detailed in Tables 9. 7-14 through 9. 7-17 [to be extracted.from final LRA Appendix A, 
A component AMPs]. 

Consistent with NUREG-1927 (Reference 9), Section 3.6.1.4, Timing oflnspections, Trojan will 
schedule the first implementation of the following four AMPs to be completed in calendar years 
2022 through 2023 and these will be considered Baseline Inspections. 

9.7.8 .4. 1 MPC Aging Management Program 

Th@ MPG Agittg Mooag@m@ttt Prngrnm mak@s ttS@ sf the C@tternte Cask Ittteri@r hispeeti@H 
Prngrnm tm:@ttgh the e;;;teH€le€l st@rng@ p@ri@€l. This program involves monitoring the exterior 
surface of a representative MPC, including visual inspection of accessible MPC surfaces for 
signs of degradation. This inspection shall be performed on MPC-28 @anister PCC Q3 at a 
frequency of 5 years ±25%. The detailed 10-element MPC Aging Management Program is 
contained in Table 9.7-14 [to be extracted.from final LRA Appendix A, MPC AMP]. 

The m@nitsrn€l e@H@iti@Hs iH aeeessi0le lseati@ns i1rnltt€le, @ttt am n@t limited ts: 
Lsealize€l esrrnsi@tt !)its, stress esrrnsi@tt ernekiHg, et@hittg, @r @@!)@Sits 
Dis@rnt@ @@l@rn€l @@rrnsisn f)r©@u@ts, @sp@@ially th@s@ adja@@Ht ts w@l€ls ans w@l€l heat 
affu@t€8 Z€JH€8 
Lin@ar app@arane@ sf e@rrnsi@H prs€l1:rnts parallel ts @r traversing w@les @r weld h@at 
affu@t@e 2©11€8 
Res @rnttg@ @@l@rne @@rrnsi@n prnett@ts @@m@ift@B with €l@p@sit a@@ttfl1ttlati@H8 iH atty 
1 s @ati @tt 
R@€l @rang@ @@Isms esrrnsi@n ttt@@rnl@s sf ooy size 

9.7.8.4.2 Transfer Cask Aging Management Program 

The Transfer Cask Aging Management Program utilizes inspections to ensure that the Transfer 
Cask maintains its intended function through the extended storage period, by performing a visual 
inspection for degradation of the external surfaces of the Transfer Cask. This inspection is 
performed prior to use of the Transfer Cask and once per year (±25%) while in use. The detailed 
I 0-element Transfer Cask Aging Management Program is contained in Table 9. 7-15 [to be 
extracted from final LRA Appendix A, Transfer Cask AMP} . 
The visttal ittsp@@ti@n will itt@ltt€l@ th@ f@llswittg: 

ldl painted sttrfaees f@r @@rrnsi@H oo€l paint int@grity 
All lid sttrfa@@s f@r €l@nts, s@rnt@h@s, gsttg@s, @r sth@r €lamag@ 
The waterja@lrnt f@r l@aks 
All sth@r surfa@es f@r €l@ttts s@rnteh@s, gsttges, @r sther @atNag@. 

9.7.8.4.3 Concrete Cask Aging Management Program 

The Concrete Cask Aging Management Program utilizes condition monitoring to manage aging 
effects of the Concrete Casks, both internally and,externally. Th@ @Ht@rnal pm1i@H sf this AMP 
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@@tttitrn@s th@ Stm@tttral !Hsp@@ti@H Pn'lgrnm ittt@ th@ p@ri@@ @f @J.t@H@@@ st@rng@. The external 
Concrete Cask AMP is performed annually (±25%) on all Concrete Casks on the pad as a visual 
stirv@y inspection to identify any surface deterioration. The internal portion of the Concrete 
Casks AMP is performed in conjunction with the MPC AMP, and involves a visual inspection of 
the interior Concrete Cask annular space of cask PCC-03 every 5 years (±25%). This AMP 
@@HtiHtt@8 th@ C@H@rnt@ Cask !Ht@ri@r Ittsp@@ti@H Prngram: @@s@ril'l@@ itt S@@ti@H 9.7.7 ittt@ th@ 
p@ri@@ @f @Ht@H€l@€l st@rag@. The detailed 10-element Concrete Cask Aging Management 
Program is contained in Table 9.7-1 6 [to be extracted from final LRA Appendix A, Concrete 
CaskAMP]. 

9.7.8.4.4 Transfer Station Aging Management Program 

The Transfer Station Aging Management Program utilizes inspections to ensure that the Transfer 
Station maintains its intended function through the extended storage period, by performing a 
visual inspection for degradation of the external surfaces of the Transfer Station and Transfer 
Station Pad. This inspection is performed prior to use of the Transfer Station and once per year 
(±25%) while in use. The detailed IO-element Transfer Station Aging Management Program is 
contained in Table 9.7-17 [to be extracted from final LRA Appendix A, Transfer Station AMP]. 

Th@ visual ittsp@@ti@H will itt@ltt@@ th@ full@wittg: 

9.7.9 

All paiHt@@ sttrfa@@s fur @@rrnsi@H a¥1€l paittt ittt@grity 
All @th@r sttrfa@@s fur @@Hts, s@rat@h@s, g@ttg@s, @r @th@r damage 
Trattsfur Stati@H Pas fur @@H@r@t@ €l@grasati@H 

TIME LIMITED AG~TG AHAL YSIS 

This s@@ti@H €lis@U88@8 th@ rnstilts fur @a@h @f th@ Tim@ Limit@€! Agittg A-fl:alys@s (TLAAsJ 
@valtiat@@ fur li@@H8@ rnH@wal. Th@ @valtiati@Hs hav@ @@m@Hstrnt@@ that th@ attalys@s have l'l@@n 
J§lf@j @@t@€l t@ th@ @n@ @f th@ f@H@W@@ li@@H8@ p@ri@€l. 

MPG Fatigtt@ Evalttati@n 

S@@ti@H 4 .2.5.3 .€i alrna€ly in@i@atss that th@ l@w strnss, high @y@l@ @@H@iti@Hs €lurittg H@rnial @ry 
st@rag@ @€lH@iti@ns @arnrnt l@a@ t@ a fatigu@ failttr@ @f th@ MPG. II@w@v@r, it is p@ssil'll@ that 
rnp@at@@ liftittg @f th@ MPG might @atts@ in@rnas@€l stresses a¥t€l th@rnfurn l@w@r th@ fatigti@ lifu @f 
th@ MPG. Bas@@ @H aH @valttati@tt @fliftittg strnss@s, th@ all@wool@ Httm@@r @f MPG liftittg @y@l@s 
grnatly @H@@@@s th@ Httr-H@@r @f MPG lifts H@@@ssary @ttring th@ (;Q y@ar st@rag@ lifu. 

l'T@tttrnH Al'ls@rl'l@r D@_f'Jl@ti@H Evaluati@H 

S@@ti@tt 4.8 €l@s@ril'l@s l'l@rntt @@pl@ti@tt @fth@ forn@ n@titrnn al'ls@rl'l@r •.vithiH th@ MPG, ans 
€l@m@Hstrnt@s that it is fl@gligil'll@ @v@r SQ y@ars. Th@ satfl:@ aHalysis was ttp@at@@ iH stipp@rt @f th@ 
li@@H8@ rnH@wal rn€tti@st ans @@tt@hi@@s that th@ t@tal €l@pl@ti@H @f B 1 Q iH B@ral @v@r a SQQ y@ar 
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p@ri@fil is R@gligi!§ile, ~ma th@rnfurn, th@ R@tttrnR ai§is@r@@r will p@rfurm its int@Ra@a foneti@n 
!§iey@Ra Hrn extenfilea st@rage peri@a. 

Transfur Cask Fatigtt@ Evalttati@R 

Seeti@R 4 .8 sttmmarizes a eyeli@ l@aaiRg fatigtte evaluati@R @f the Transfur Cask whieh @@l't@luaes 
that stresses am well @@l@1;v the @l'tattnm@@ limit @f th@ trnooi@R material. F@ll@wiftg Jlla@@ffl@ftt @f 
MPCs im@ C@ft@rnte Casks, the Traftsfur Cask is ft@ l@ftg@r ttsea t@ lift l0aaea MPCs. Thtts 
trnooi@ft fatigtt@ is ft@t al't isstt@ attriNg the ent@Na@a li@@ft8@ peri@a. P@t@Ntial fatigue issues am 
limitea t0 Traftsfur Cask e0mp@ti@Nts iii the l0aa path wh@ft the Transfur Cask suJlp01:ts a l0a€le1€l 
MPG ift the Traftsfur Stati@ft. As a @@Hs@rvativ@ m@asurn, an evalttati@ft was p@rfum1ea t@ 
aetermiH@ the all@wahl@ Httli'l@@r @f Tralisfer Cask liihng eyeles iftv@lviftg a l0a0ea MPG. 
Strnsses iH this se@Hari@ @H@@ea th0se wh@H sttpp@rtiftg a l0aae10 MPG ift the TraHsfur Stati@H. 
Bases @ft this evalttati@ft, the al10wahle ftttft1@@r @f eyeles sttpp01:tiHg a l0a0ea MPG iH the 
Transfur Stati@H greatly @H@@@as the Httmi§ier ft@@a@a attriftg the @Ht@11€l@a li@@Hs@ p@ri00. 

Ftt@I ClaaaiHg Imegrity Evalttati@H 

S@@ti@n 4 .2.6.1 aeserihes a eal@ttlati0n fur the fttel elaaaiftg t@mJl@ratttrn limit, whieh is a ftrneti@H 
0f temperature verstts time as well as iftt@rnal ma prnssttrizati@ft. The 0riginal foel elaaaiftg 
t@mp@ratttf€l limit was @Sta@Jish@S t@ k@@p th@ prni§ia!§ii]ity @f @Jaaaiftg @f€la@h 1@88 that1 Q.5% p@r 
foel r00. This ealettlati@ft v.'as revises t0 @ftst1re that the prnhahility 0f elaaaiRg hrnaeh is less 
than Q.5% 0ver the 6Q year st0rage life at the Tr@.1aft ISFSI. Bases @H the resttlts @f the 
@aJ@ttJati@ft, th@ lifu ttsag@ ffa@ti@n @f th@ ftrnl @laaaiftg 8@ffl€lft8trat@8 that @JaaaiRg il'lt@grity is 
assttrna fur the 6Q year st0rage lifu. 

9.7.8.5.W Tollgates Assessments 

Tollgates Assessments are established as a requirement iH Tr@.1aH's r@ft@W@@ ISFSI lieense that 
are ift1pl@ft'l@ftt@0 to evaluate aging management feedback and perform a safety assessment that 
confirms the safe storage of spent nuclear fuel. The impact of the aggregate feedback will be 
assessed as it pertains to components at the Trojan ISFSI and actions taken as necessary, such as: 

• Adjustment of aging-related degradation monitoring and inspection programs in AMPs 
described in Section 9.7.8 .4 

• Modification of TLAAs described in Section 9.7.8.39 
• Performance of mitigation activities 

Each tollgate assessment should address the following elements: 
• Summary of research findings, operating experience, monitoring data, and inspection 

results made available since last assessment 
• Aggregate impact of findings, including any trends 
• Consistency of data with the assumptions and inputs in Trojan' s TLAAs 
• Effectiveness of AMPs 
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• Corrective actions, including any changes to AMPs 
• Summary and conclusions 

Trojan's tollgates are shown in Table 9. 7-18 and performance criteria for tollgate assessments 
are shown in Table 9.7-1 9. Note that the implementation of these tollgates does not imply that 
Trojan will wait until one of these designated times to evaluate information. Trojan will 
continue to follow existing processes for addressing emergent issues, including the use of the 
corrective action program on site. These tollgates are specific times where an aggregate of 
information will be evaluated as a whole. 
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9.8 ISFSI DECOMMISSIONING PLAN 

The Trojan ISFSI Preliminary Radiological Decommissioning Plan (PGE-1082) contains the 
detailed plan for implementing 10 CFR 72.30, Financial Assurance and Recordkeeping for 
Decommissioning (Reference 1). This plan contains information on proposed practices and 
procedures for the decontamination of the site and facilities and for disposal of residual 
radioactive materials after all of the spent fuel has been removed from the Trojan site, in order to 
provide reasonable assurance that the decontamination and decommissioning of the ISFSI at the 
end of its useful life will provide adequate protection to the health and safety of the public. 

The plan includes a description of the facility; a projected decommissioning schedule; a detailed 
site-specific cost estimate for radiological decommissioning; co-owners ' funding plans; co
owners' financial assurance instrument information; co-owners ' certifications of financial 
assurance; and recordkeeping for radiological decommissioning. 
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9.9 NUCLEAR LIABILITY INSURANCE 

The NRC requires that PGE maintain a minimum of $100 million in nuclear liability insurance 
coverage, as described in Indemnity Agreement No. B-78, "until all the radioactive material has 
been removed from the location and transportation of the radioactive material from the location 
has ended as defined in subparagraph 5(b ), Article I" (Reference 8), or until the Commission 
authorizes the termination or modification of such financial protection. It is noted that the site 
location described in Item 4 of the attachment to the indemnity agreement means the original 
10 CFR 50 license site boundaries. This requirement to maintain a minimum of $100 million in 
nuclear liability insurance coverage must remain in the Trojan ISFSI Safety Analysis Report 
unless prior NRC approval is received for its elimination or for a reduction in coverage amount 
(Reference 8). 
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9.10 REFERENCES 

1. Code of Federal Regulations, Title 10, Part 72.30, "Financial Assurance and 
Recordkeeping for Decommissioning." 

2. Deleted in Revision 12. 

3. Deleted in Revision 12. 

4. Deleted in Revision 9. 

5. Deleted in Revision 12. 

6. PGE-8010, "Portland General Electric (PGE) Nuclear Quality Assurance Program for 
Trojan Independent Spent Fuel Storage Installation (10 CFR 72) Operations and 
Radioactive Material Packaging and Transportation (10 CFR 71) Activities," a.k.a., 
Trojan Nuclear Quality Assurance Program. 

7. Deleted in Revision 13 . 

8. U.S. Nuclear Regulatory Commission letter, "Termination of Trojan Nuclear Plant 
Facility Operating License No. NPF-1," dated May 23, 2005. 

9. "Trojan Site-Specific Independent Spent Fuel Storage Installation (ISFSI) License 
Change Application (LCA) 72-07, License Renewal" (VPN-004-2017) dated March 23 , 
2017. 

10. NUREG-1927, Revision 1, "Standard Review Plan for Renewal of Specific Licenses and 
Certificates of Compliance for Dry Storage of Spent Nuclear Fuel." 
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PLACE HOLDERS FOR FUTURE NEW ISFSI SAR TABLES 

Table 2-1 (New TSFSI SAR Table 9.7- 1) 

Summary of Scoping Evaluation Results 

[Insert Final LRA Table 2-1] 

Table 2-2 (New JSFST SAR Table 9.7-2) 

Intended Safety Functions of MPC Subcomponents 

[Insert Final LRA Table 2-2] 

Table 2-4 (New JSFSI SAR Table 9.7-3) 

Intended Safety Functions of Transfer Cask Subcomponents 

[Insert Final LRA Table 2-4] 

Table 2-3 (New ISFSI SAR Table 9.7-4) 

Intended Safety Functions of Concrete Cask Subcomponents 

[Insert Final LRA Table 2-3] 

Table 2-5 (New TSFSI SAR Table 9.7-5) 

Intended Safety Functions of Spent Fuel Assembly Subcomponents 

[Insert Final LRA Table 2-5] 
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PLACE HOLDERS FOR FUTURE NEW ISFSI SAR TABLES 

Table 2-6 (New ISFSI SAR Table 9.7-6) 

Intended Safety Functions of Transfer Station Subcomponents 

[Insert Final LRA Table 2-6] 

Table 2-7 (New ISFSI SAR Table 9. 7-7) 

Intended Safety Functions of ISFSI Pad Subcomponents 

[Insert Final LRA Table 2-7] 

Table 3-1 (New ISFSI SAR Table 9.7-8) 

Aging Management Review for MPC Subcomponents 

[Insert Final LRA Table 3-1] 

Table 3-2 (New ISFSI SAR Table 9.7-9) 

Aging Management Review for Transfer Cask Subcomponents 

[Insert Final LRA Table 3-2] 

Table 3-3 (New ISFSI SAR Table 9.7-10) 

Aging Management Review for Concrete Cask Subcomponents 

[Insert Final LRA Table 3-3] 
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PLACE HOLDERS FOR FUTURE NEW ISFSI SAR TABLES 

Table 3-4 (New ISFSI SAR Table 9.7-11) 

Aging Management Review for Fuel Assembly Subcomponents 

[Insert Final LRA Table 3-4] 

Table 3-5 (New ISFSI SAR Table 9.7-1 2) 

Aging Management Review for Transfer Station Subcomponents 

[Insert Final LRA Table 3-5] 

Table 3-6 (New ISFSI SAR Table 9.7-13) 

Aging Management Review for ISFSI Pad Subcomponents 

[Insert Final LRA Table 3-6] 

LRA Appendix A MPC AMP (New ISFSI SAR Table 9.7-14) 

MPC Aging Management Program 

[Insert Final LRA Appendix A, MPC AMP] 

LRA Appendix A Transfer Cask AMP (New ISFSI SAR Table 9.7-15) 

Transfer Cask Aging Management Program 

[Insert Final LRA Appendix A, Transfer Cask AMP] 

Proposed Revision 15a 



Trojan Indep endent Spent Fuel Storage Installation Safety Analysis Report 

PLACE HOLDERS FOR FUTURE NEW ISFSI SAR TABLES 

LRA Appendix A Concrete Cask AMP (New ISFSI SAR Table 9.7-16) 

Concrete Cask Aging Management Program 

[Insert Final LRA Appendix A, Concrete Cask AMP] 

LRA Appendix A Transfer Station AMP (New ISFSI SAR Table 9.7-17) 

Transfer Station Aging Management Program 

[Insert Final LRA Appendix A, Transfer Station AMP] 
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TABLE 9.7-18 
Tollgate Assessments for Trojan ISFSI 

Tollgate Year Assessment 

1 2024 Perform an assessment ofthe AMP effectiveness considering the criteria in 
Table 9.7-19~. It is not necessary to evaluate all ten elements; however, 
particular attention should be focused on the detection of aging effects 
(Element 4), corrective action (Element 7), and operating experience 
(Element 10} as a minimum. This assessment should include information 
from the ISFSI Aging Management INPO Database (AMID}. 

2 2029 Evaluate additional information gained from the AMID and subsequent 
AMP inspections to update the assessment listed in Tollgate 1, to ensure 
continued AMP effectiveness. 

3 2034 Evaluate additional information gained from the AMID and subsequent 
AMP inspections to update the assessment listed in Tollgate 2, to ensure 
continued AMP effectiveness. 

4 2039 Evaluate additional information gained from the AMID and subsequent 
AMP inspections to update the assessment listed in Tollgate 3, to ensure 
continued AMP effectiveness. 

5 2044 Evaluate additional information gained from the AMID and subsequent 
AMP inspections to update the assessment listed in Tollgate 4, to ensure 
continued AMP effectiveness. 

6 2049 Evaluate additional information gained from the AMID and subsequent 
AMP inspections to update the assessment listed in Tollgate 5, to ensure 
continued AMP effectiveness. 

7 2054 Evaluate additional information gained from the AMID and subsequent 
AMP inspections to update the assessment listed in Tollgate 6, to ensure 
continued AMP effectiveness. 

8 2059 Evaluate additional information gained from the AMID and subsequent 
AMP inspections to update the assessment listed in Tollgate 7, to ensure 
continued AMP effectiveness. 
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TABLE 9.7-19i Page 1 of 2 
Tollgate Assessment Performance Criteria by Element 

Element Performance Criteria for Tollgate Assessment 

1. Scope of • Procedures and work orders contain appropriate components 
Program • For programs requiring sample selection, the sample bases are 

applied consistent with those outlined in LRA Appendix A, MPC 
AMP Element 4 and Concrete Cask AMP Element 4t~is a~~li€lati@n 
and t~e ass@€liated srn 

• Additions or deletions to program scope are properly addressed 

2. Preventative • Identified program enhancements are instituted in implementing 
Actions procedures 

• Implementing activities are completed as scheduled and not 
deferred without adequate technical justification 

• Preventative measures are appropriate for the applicable 
degradation methods 

3. Parameters • Implementing procedures identify parameters the program 
Monitored or monitors 
Inspected • Parameters monitored should be those being controlled to achieve 

prevention or mitigation of aging effects 

• When evidence of an aging effect or mechanism is observed, 
document the extent of the condition 

4. Detection of • Inspections and examinations are conducted at appropriate 
Aging Effects intervals 

• Aging effects are identified and actions are implemented before 
loss of intended function 

• Samples are biased toward locations most susceptible to aging 
effect of concern and sample size expansion is considered~ 
e:c~and@d when degradation is detected in the initial sample 

• Unexpected results are evaluated and program adjustments are 
made as warranted 

• Operating experience is considered in evaluating the 
appropriateness of technique and frequency and adoption of new 
(enhanced techniques as they become available 

5. Monitoring and • Aging effects are monitored and trended such that no loss of 
Trending intended functions occurs 

• Results are used to establish a rate of degradation in order to 
confirm that timing of the next scheduled inspection wil l occu r 
before a loss of intended funct ion 

• Inspection frequencies are adjusted when warranted 
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TABLE 9.7-i19 Page 2 of 2 
Tollgate Assessment Performance Criteria by Element 

Element Performance Criteria for Tollgate Assessment 

6. Acceptance • Implementing procedures contain acceptance criteria for each 
Criteria parameter monitored or inspected 

• Acceptance criteria should anticipate rates of change and margin to 

loss of function 

• Unexpected or new aging mechanisms trigger actions to address 
extent of condition 

7. Corrective • Cen~iti@n repertsCorrective Action Requests are generated when 
Actions program results fail to meet acceptance criteria and upon detection 

of unexpected significant aging degradation 

• Cause evaluations are performed per site procedures 

• Appropriate extent of condition is applied 

• Prediction of the extent of degradation is used to effect timely 
preventive actions 

• Additional preventive actions, monitoring and inspections are 
stipulated and instituted as necessary 

8. Confirmation • Evaluations are conducted when unexpected conditions of 
Process significant aging effects are discovered . The evaluations should 

address the expected conditions, rates, future inspections, and 
consideration of the impact on intended functions. 

• Self-assessments are conducted and program improvements 

instituted as necessary 

• Recommendations or deficiencies from external assessments 
should be addressed 

9. Administrative • Recommendations or deficiencies from external assessments are 
Controls being addressed 

• Appropriate documentation is verified in accordance with existing 

procedures 

10. Operating • Industry operating experience is evaluated and program 
Experience adjustments are made as necessary 

• Plant-specific operating experience is used to adjust programs as 
necessary 
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Appendix H: PGE-1082, Trojan ISFSI Preliminary Radiological Decommissioning Plan, Proposed 
Revision 1 

As described in Section 1.3.7 of the Application, in accordance with the requirements of 10 CFR 72.30(c) 
"at the time of license renewal" , PGE is submitting this copy of PGE-1082, Proposed Revision 1, "Trojan 
ISFSI Preliminary Radiological Decommissioning Plan". This document was previously submitted to the 
NRC for review on December 10, 2015 (ML15349A939) and is still in the NRC's review process. 

In 2018, PGE made additional changes to PGE-1082, Proposed Revision 1 and the changes have been 

incorporated into the enclosed Appendix H copy of PGE-1082. These changes are described below and 

in the new LRA Sections 1.3.7.3 and 1.3.7.4. 

Sections 2.6 and 9.0 Changes 

In 2018, PGE discovered that PGE-1082 Section 2.6 and the following Tables 2-1 and 2-3 for Concrete 
Cask "activation" were not revised from 40·years to cover the new 60 years proposed in the License 
Renewal Application . 

• Table 2-1, "Concrete Cask Activation" 

• Table 2-3, "Comparison of Residual Activation Activity v. Concentration Equivalent to 
25 mrem/year" 

PGE-1082 Section 2.6 and Tables 2-1 and 2-3 have been revised to incorporate the results of the 2018 
Concrete Cask 60-year activation analysis contained in Holtec Report No. Hl-2012749, "Shielding 
Evaluation for the Trojan ISFSI Completion Project", Table 0 .1, Revisions 5 and 6, to replace the 40-year 
analysis numbers with the 60-year analysis numbers. In addition, Table 2-3 was revised to use the 
60-year nuclide values to calculate the Percentage of Residual Activity vs Concentration for 
25 mrem/year to verify that the results are less than 100%. This Concrete Cask 60-year activation 
analysis with results shown in Section 2.6 and Tables 2-1 and 2-3 confirm that the following Trojan 
licensing document conclusions are still valid for the 60-year period and no changes are required to the 
PGE-1082, Proposed Revision 1, radiological decommissioning cost estimate. 

• Trojan ISFSI SAR Table 4.2-3, Conformity to Requirements, 10 CFR 72.130 Criteria for 
Decommissioning: "No contamination is expected on the Concrete Cask and because of low 
neutron flux levels activation of the concrete and steel is considered insignificant." 

• PG E-1082, Section 2.6: "Based on a comparison, activation levels in all of the Concrete Casks 
should be below site release criteria after a maximum decay period of two years." 

Section 9.0 was changed to add a new Reference 11 for the Holtec Report No. Hl-2012749, "Shielding 
Evaluation for the Trojan ISFSI Completion Project". 

Section 4.1 Changes 

Pursuant to NRC's RAI letter, dated April 3, 2018, and PG E's response letter (VPN-004-2018, dated 
May 15, 2018) that are related to PGE-1082, Proposed Revision 1, PGE revised PGE-1082, Section 4.1 to 
add Trojan's conclusions of "No Changes" to decommissioning costs for each of the following events 
listed in 10 CFR 72.30(c)(l)-(4): (1) spills of radioactive material producing additional residual 
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radioactivity in onsite subsurface material, (2) facility modifications, (3) changes in authorized 
possession limits, and (4) actual remediation costs that exceed the previous cost estimate. 

With the additional information provided in Section 1.3.7 of the Application and the 2018 changes to 
Sections 2.6, 4.1, and 9.0, this 2015 PGE-1082, Proposed Revision 1 contains PGE's most up-to-date 
projected Trojan ISFSI radiological decommissioning schedule, detailed radiological decommissioning 
cost estimate, and funding plans. 
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. l'pG~ . , _Portland General Electric Company 

Trojan ISFSI 
71760 Columbia River Hwy 
Rainier, Oregon 97048 . · 

'-· 

ATTN: Document Control Desk 
Director, Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety'and Safeguards 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

December 10, 2015 
VPN-:008-2015 

Trojan ISFSI 
Docket No. 72-017 
License No. SNM-2509 

Trojan Independent Spent Fuel Storage Installation's (ISFSI) 
Radiological Decommissioning Cost Estimate and Funding Plans 

Pursuant to 10 CFR 72.30(.b ), this letter submits for Nuclear Regulatory Com.niission 
(NRC) review and approval the proposed Trojan ISFSI Preliminary Radiological 
Decommissioning Plan (PGE-1082), Revision 1. This plan contains a site~speci:fic 
Radiological Decommissioning Cost Estimate, associated Co-Owner Funding Plans, and 
other do~uments required or requested to meet the 10 CFR 72.30 Sections of the 
Decommissioning Planning Rule and the guidance inNUREG-1757, Volume 3, 
Revision 1, Consolidated Decommissioning Guidance, Financial Assurance, 
Recordkeeping, and Timeliness. 

This Revision 1 contains ch~ges to the document since its previous submittal in 
December 2012. The becommis~ioning Cost Estimate has been updated from 
2012 dollars to use 2015 dollars. Text changes are identified by margin bars adjacent to 
the changes and revision numbers in the page footers. · 

Portland General Electric Company's (PGE) proposed Trojan ISFSI Preliminary 
Radiological Decommissioning Plan (PGE-1082), Revision 1 is attached in Enclosure I. 

Upon receipt of the NRC approval, PGE will issue the Trojan ISFSI Preliminary 
Radiological Decommissioning Plan (PGE-1082) as Revision O and it will supersede the 
ISFSI decommissionirJ.g plan information currently contained in the Trojan ISFSI Safety 
Analysis Report (SAR), Section 9.8, ISFSI Decommissioning Plan. Trojan ISF~I 
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Document Control Desk 
December 10, 2015 
VPN-008-2015 
Page2 

. Preliminary Radiological Decommissioning Plan (PGE-1082) Revision O has not been 
approved by the NRC as of the submittal date of this Revision 1. 

If there are any questions regarding this letter, please contact Mr. Mark E. Tursa of my 
staff at (503) 556-7030. 

Enclosures (1) 

Sincerely, 

='~~. 
Bradley Y. Jenkins 
Vice President 
Generation 

c: Director, NRC Region IV, DNMS (without Enclosures) 
Todd Cornett, OD.OE (with Enclosure I) 
Susan Eicher, EWEB (with Enclosure I) 
Chris Delinski, PacifiCorp (with Enclosure I) 
Dana Sandlin, BP A (with Enclosure I) 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

1.0 SUMMARY OF DECOMMISSIONING PLAN 

1.1 OVERVIEW 

This Trojan ISFSI Preliminary Radiological Decommissioning Plan was prepared to satisfy the 
requirements of 10 ·cFR 72. 3 0, Financial Assurance and Recordkeeping for Decommissioning 
(Reference 4). The plan includes a description of the facility; a projected decommissioning 
schedule; a detailed site-specific cost estimate for radiological decommissioning; co-owners' 
funding plans; co-owners' :financial assurance instrument information; co-owners' certifications 
of :financial assurance; and recordkeeping for radiological decommissioning. 

As required by 10 CFR 72.30( a), this plan contains sufficient information on proposed practices 
and procedures for the decontamination of the site and facilities and for disposal of residual 
radioactive materials after all of the spent fuel has been removed from the Trojan site, in order to 
provide reasonable assurance that the decontamination and decommissioning of the ISFSI at the 
end of its useful life will provide adequate protection to the health and safety of the public. This 
plan also identifies and discuss.es those design features of the ISFSI that facilitate its 
decontamination and decommissioning at the end of its useful life . . 

In accordance with 10 CFR 72.3 O(b ), this plan provides details on how reasonable assurance will 
be provided that funds will be available to decommission the ISFSI. This information includes a 
site-specific cost estimate for radiological decommissioning of the Trojan ISFSI and a 
description of the methods from 10 CFR 72.30(e) that the Trojan ISFSI co-owners use to assure 
adequate funds for radiological decommissioning, including means of adjusting the cost estimate 
and associated co-owner funding levels periodically over the life of the ISFSI. 

1.2 TROJAN OWNERSHIP 

The Trojan site and Trojan ISFSI facilities are jointly owned by Portland General Electric 
Company (PGE), 67.5 percent; the City of Eugene, Oregon, 30 percent through the Eugene 
Water and Electric Board (EWEB); and PacifiCorp, 2.5 percent. PGE is the majority owner and 
has responsibility for operating and maintaining the Trojan ISFSI. The Bonneville Power 
Administration (BP A), a power marketing agency under the United States Department of 
Energy, is obligated through Net Billing Agreements to pay costs associated with EWEB's share 
of Trojan, including decommissioning and spent fuel management costs. 
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1.3 TROJAN ISFSI DECOMMISSIONING OVERVIEW 

Pursuant to the requirements of 10 CFR 72.130 (Reference 6), the IS-FSI was designed to 
minimize the decontamination efforts required for decommissioning. The design of the Holtec 
Multi-Purpose Canister (MPC) and the operational process for handling the MPC during Storage 
and Transfer Station operations ensure that the radioactive materials are contained within the 
sealed MPC, which minimize the potential for contamination of the ISFSI components and 
structures. Thus, after the spent fuel is transferred to the DOE and removed from the Trojan site, 
radiological decommissioning of the ISFSI facility will primarily. consist of contamination and 
radiation surveys and disposal of radioactive waste. 

As indicated in the Trojan ISFSI Safety Analysis Report (SAR), Section 3.5 and Table 4.2-3, 'no 
contamination is expected on the Concrete Cask and because of low neutron flux levels, no 
significant activation of the concrete and steel is anticipated. 

The Trojan ISFSI radiological decommissioning is contingent on the U.S. Department of Energy 
(DOE) taking title to the spent fuel and removing it from the Trojan site. Based on PGE's 
assumptions and projection described in Section 3.0, the spent fuel shipments would occur over a 
period of 10 years, and the last shipment of spent fuel would be removed from the Trojan site in 
year 2033. ISFSI facility radiological decommissioning will begin subsequent to this last spent 
fuel shipment. 

Pursuant to 10 CFR 72.54 (Reference 5) and Oregon Administrative Rule (OAR) 345-026-0370 
(Reference 7), approximately three to four years prior to the last spent fuel shipment, PGE plans 
to have characterization activities performed to determine the level of neutron activation in a 
sample of Concrete Casks. This characterization information will be used to prepare and submit 
a proposed Trojan ISFSI Final Radiological Decommissioning Plan to the NRC for their review 
and approval. Subsequent to its approval, expected to be by 2033, this Trojan ISFSI Final 
Radiological Decommissioning Plan will be used to promptly perform ISFSI facility radiological 
decommissioning activities. 

NRC regulation 10 CFR 72.54( d)(l) contains requirements for providing written notification to 
the NRC when a licensee has decided to permanently cease principal activities and prepare a 
Final Radiological Decommissioning Plan and begin the radiological decommissioning process. 
This written notification serves to initiate the radiological decommissioning process. This 
written notification and the beginning of Trojan ISFSI radiological decommissioning activities 
are projected to occur in year 2030. 
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2.0 TROJAN SITE LOCATION AND ISFSI FACILITY DESCRIPTION 

2.1 SITE LOCATION 

The Trojan site consists of approximately 634 acres located in Columbia County in western 
Oregon on the Columbia River at River Mile 72.5 from the mouth and approximately 42 miles 
north of Portland, Oregon. The Trojan ISFSI is located in the northeast comer of the Trojan site 
industrial area. 

2.2 ISFSI FACILITY DESCRIPTION 

The Trojan ISFSI is used to store spent fuel assemblies resulting from the operation of Trojan 
Nuclear Plant. The facility is located within a secure boundary ;md consists principally of 
concrete storage and service pads, a steel fuel Transfer Station, Concrete Casks that hold Multi
Purpose Canisters (MP Cs), and a Transfer Cask expected to be used to transfer the MPCs to the 
DOE Shipping Cask (a.k.a. Transport Cask). The following sections provide facility information 
and expected characteristics at the time ofISFSI facility radiological decommissioning. 

2.2.1 LICENSE NUMBER AND TYPE 

License Number - SNM-2509 
Type - ISFSI 10 CPR 72 specific license 

2.2.2 SPECIFIC QUANTITIES AND TYPES OF MATERIALS AUTHORIZED BY THE 
LICENSE 

The facility holds 791 spent fuel assemblies and ten containers of fuel debris and/or fuel 
assembly-related hardware, all contained in 34 MPCs that will be transferred to the DOE and 
removed from the Trojan site. 

2.2.3 DESCRIPTION OF FACILITY STRUCTURES AND DIMENSIONS OF AREAS 
THAT REQUIRE DECONTAMINATION 

After the removal of the spent fuel from the Trojan site, the ISFSI structures and grounds will 
consist of an ISFSI pad, a Transfer Station, a Utility building, security barriers, and a short 
roadway between the ISFSI pad to a rail spur (not yet constructed). A description of the ISFSI 
facility follows: 

• ISFSI Pad - Consists of concrete Storage, Service, and Transfer Pads 
approximately 170 feet long by 105 feet wide. The concrete pads are 
approximately 18 inches thick and are constructed on approximately 24 inches 
of fill. The layout of the ISFSI Pad is shown in Figure 2-1. 
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• Transfer Station - The Transfer Station is a structural steel assembly that 
allows a Concrete Cask or Transport Cask to be positioned under the Transfer 
Cask for MPC transfers. A sketch of the Transfer Station is shown in 
Figure 2-2. 

• Utility Building - This is a metal building approximately 20 feet by 40 feet. 

For purposes of this radiological decommissioning plan, t4e structures and grounds are expected 
to meet release criteria without decontamination, with only a final status survey required. 

2.3 FACILITY COMPONENTS AND DTh1ENSI0NS THAT MAY REQUIRE 
DECONTAMINATION 

After the removal of the spent fuel from the Trojan site, the Transfer Cask and 34 empty 
Concrete Casks will remain. A description of these components follows: 

2.3.1 CONCRETE CASK 

The TranStor™ Concrete Cask (manufactured by BNFL Fuel Solutions) is a reinforced 
concrete cylinder with an internal coated steel liner and bottom plate. There is an air flow 
path between the air inlet ducts at the bottom of the cask and two openings in the bottom . 

/ plate. There is an air flow path between the four air outlet ducts at the top of the cask and 
the four openings in the internal steel liner plate. The Concrete Cask lid is steel plate. The 
empty nominal weight of the Concrete Cask is 214,000 lbs. The height of the cask is 
211.5 inches; the outer diameter is 136.5 inches. An elevation view of the Concrete Cask 
is shown in Figure 2-3. 

2.3 .2 TRANSFER CASK 

The Transfer Cask (manufactured by Holtec) is a multi-layered steel cylinder designed to 
facilitate the transfer of a loaded MPC to and from the -Concrete Cask-or into the Transport 
Cask. The wall of the cask consists of various materials. The inner and outer layers are made 
of steel. Sandwiched between the steel shells is a thickness oflead. A water jacket welded to 
the outer shell wall of the Transfer Cask provides neutron shielding. There are moveable 
shield doors at the lower end. The empty nominal weight of the Transfer Cask is 111,500 lbs. 
The height of the cask is 195.75 inches; the outer diameter is 92 inches. A sketch of the 
Transfer Cask configuration is shown in Figure 2-4. 

As discus·sed in Section 1.3, the levels of surface contamination located on the Concrete Cask 
steel liners and interior of the Transfer Cask are expected to be minimal. Contamination is 
expected to be readily removable based on past experience associated with the Transfer Cask 
during ISFSI fuel loading in 2003 and surface contamination is assumed to be removed after 
each spent fuel transfer. 
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Contamination and radiation surveys will be performed to determine if there is any residual 
contamination and ifISFSI components have been neutron activated above release levels. For 
purposes of the radiological decommissioning cost estimate in Section 4.0, it is assumed that the 
folloWlllg components will require decontamination or disposal: 

2.4 

• Removable surface contamination on the interior surface of the Concrete Cask steel 
liners 

• Removable surface contamination on the Transfer Cask 

• Activation of the steel liner in one Concrete Cask 

QUANTITIES OF MATERIALS OR WASTE ACCUMULATED DURING STORAGE 
OPERATIONS AND SPENT FUEL TRANSFER 

Surface decontamination of the Concrete Cask steel liners and any impacted areas will be 
performed as an element of each spent fuel transfer campaign. Radioactive waste generated as 
part of surface decontamination will be placed in a container and stored on site. This waste will 
be disposed of at the completion of the spent fuel transfer campaigns (time of last fuel shipment). 
As a result? quantities of decontamination materials or waste accumuiated during storage 
operations and spent fuel transfer to DOE are expected to be minimal. 

2.5 NO VOLUME OF SUB SURF ACE MATERIAL THAT REQUIRES REMEDIATION 

Pursuant to 10 CFR 72.30(b )(5), this section provides information on Trojan's evaluation of past 
and current ISFSI radiological conditions related to subsurface material contamination that could 
contain residual radioactivity that would require remediation to meet the 10 CFR 20.1402 
(Reference 1) radiological criteria for unrestricted use and ISFSI license termination. 

Prior to the construction of the ISFSI storage pad and its other facilities, the ISFSI Site area was 
cleared and a final status survey of the surface and soils was performed. PGE letter VPN-067-96, 
titled, Trojan Nuclear Plant-Final Survey Report for the Trojan ISFSI Site (TAG No. L-221021, 
was submitted to the NRC on October 30, 1996 (Reference ML050810358). This PGE Report 
documented that "all surface activity measurements were less than 25% of the release limit 
values for unrestricted use, and soil concentrations were equivalent to environmental background 
concentrations." NRC letter, dated November 26, 1996, documents NRC approval of this Trojan 
ISFSI Site Final Survey Report (Reference ML0508800534). · 

The Trojan ISFSI Safety Analysis Report (SAR), Section 7.5.3.2.3, Facility Contamination 
Control, states in part: "Radioactive contamination of the ISFSI is not anticipated because 
accessible portions of the external surface of the MPC were checked for loose surface . 
contamination during cask loading operations before the loaded Concrete Cask was moved to the 
Storage Pad. In addition, the spent fuel is inside the seal-welded MPC and there are no credible 
accidents that would cause a gaseous, liquid, or solid release of radioactivity .... " The Trojan 
ISFSI SAR, Section 7.5.3.2.4, Personnel Contamination Control, states in part: "surveys for 
contamination at the Concrete Cask air inlets and outlets are routinely performed to confirm that 
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contamination is not present." As required by SAR Section 7.5.3.2.5, titled Area Surveys, 
"Quarterly surveys are performed in the accessible areas of the ISFSI. These surveys consist of 
contamination surveys and external radiation measurements in appropriate areas. Additionally, 
specific surveys are performed as needed for operational and maintenance functions involving 
potential exposure of personnel to radiation or radioactive materials." These surveys have 
consistently determined that no removable contamination is present. 

Based on the above, PGE has determined that currently there is no volume of ISFSI onsite 
subsurface material containing residual radioactivity that will require remediation to meet the 
10 CFR 20.1402 radiological criteria for unrestricted use and ISFSI license termination. 

2.6 LEVELS OF ACTIVATION 

Estimated levels of activation in the Trojan TranStor™ Concrete Casks are based on information 
extracted :from the Holtec Final Safety Analysis Report (FSAR) for the similarly configured HI
STORM 100 Concrete Cask [Report HI-2002444, Toole 2.4.1 ] (Reference 8) and "Shielding 
Evaluation for the Trojan ISFSI Completion Project" [Report HI-2012749 Revisions 5 and 6, 
Table O .1] (Reference 11 ). Activation levels are estimated to be no greater than the values 
shown in the following table, since, at the assumed time of fuel shipment, the Trojan spent fuel 
would have been stored for at least ,W:30 fewer years (year 2033 minus year 2003) than the 
4Q60-year fuel storage period analyzed f@r the HI STORM FSAR. Activation levels at various 
times are provided in Table 2-1. A comparison of the physical differences between the two casks 
is provided in Table 2-2. 

Table 2-1 - Concrete Cask Activation 

Activity After Activity After Activity After 
Activity After Activity After 

4960-Year 4960-Year 
Nuclide 

4960-Year 4960-Year 4060-Year 
Storage- Storage-Storage (Ci/m3) Storage Storage - 1 Year 

.j. (pCi/gm) Decay (pCi/gm) 
2 Years Decay 5 Years Decay 

(pCi/gm) (pCi/gm) 
Concrete 

Cask Steel 
54Mn 3.~62E-04 4.~62E+Ol 2.06E+Ol 9.~14E+OO 8.~03E-Ol 
ssFe ~6.82E-03 ~8.72E+02 ~6.77E+02 5.~25E+02 2.~5E+02 

Total 7.!Se18E-03 9.ME19E+02 ~6.97E+02 5.60E34E+02 2.~46E+02 

Concrete 
Cask 

Concrete 
39Ar ~.42E-06 l.~88E+OO l .~87E+OO l.~87E+OO l.~85E+OO 
41ca ~3.66E-07 l.~56E-Ol l.~56E-Ol l.~56E-Ol l .~56E-Ol 
54Mn l .~59E-106 6.~75E-

~01 J.9~~ (P3 .00E-Ol l .ME34E-02 l.~17E-00.02 
ssFe 2.%@95E-05 l.~25E+Ol 9.~73E+OO 7.~55E+OO 3.~52E+OO 

Total 3.~58E-05 1.~52E+Ol 1.00¥21E+Ol Sr%9. 70E+OO 4ME5.54E+OO 

N et@ l: HI £TORM f8AR; Rllfl @Ft HI 2Q(P4 44, T a@!@ 2.U , Rllvisiea 1 
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Table 2-2 - Comparison of the Trojan TranStor and HI-STORM 100 Concrete Casks 

Trojan TranStor Concrete Cask HI STORM 100 Concrete Overpack 
Inner Shell: 2" A36 Steel Inner Shell: 1 W' SA5 l 6 Gr70 

Outer Shell: %" SA516 Gr70 
Rebar in Concrete: #6 Rebar Rebar: None, but does have four radial steel 
ASTM A615 Gr 60 plates,%" SA516 Gr70 
Concrete Side Walls: 29" thick Concrete Side Walls: 27.5" thick 
Overall Dimensions: Overall Dimensions: 

Height: 2 11 .5" Height: - 23 1" 
Diameter: 136.5" Diameter: - 13 4" 

Concrete Density: 145 lbs/ft3 Concrete Density: 155 lbs/ft3 
Concrete Strength: 4,000 psi (min.) Concrete Strength: 3,300 psi (min.) 

For the purpose of establishing if activation levels would likely result in exceeding a site 
release criteria, the estimated concentrations were compared against concentrations 
extracted from NUREG/CR-55 12 (Reference 9) that would result in a dose of 25 mrem/yr. 
Based on a comparison, activation levels in all of the Concrete Casks should be below the 
site release criteria after a maximum decay period of two years. Therefore, as a conservative 
assumption, the estimate assumes that the last Concrete Cask emptied (therefore having the 
greatest neutron exposure duration and the least time to decay) is activated above release 
levels, and is disposed of as low-level radioactive waste. If measured activation levels are 
greater than noted in the above tahl@Table 2-1 , PGE would have the option of waiting for 
one or more years to allow for additional decay of the nuclides. A table comparing residual 
activation and concentrations equivalent to 25 mrem/year is provided in Table 2-3. 

Table 2-3 - Comparison of Residual Activation Activity v. Concentration 
Equivalent to 25 mrem/year 

Concentration 
Residual Activity Percent of Residual 

Nuclide equivalent to 25 
After 4Q60-Y ear Activ ity v. 

mrem/yr 1 (pCi/gm) 
Storage - 2 Years Concentration for 
Decay (pCi/gm) 25 mrem/yr 

Concrete 
Cask Steel 

54Mn l.39~E+Ol 9.lM E+OO 65 .98% 
ssFe 9.35~E+03 5.25+E+02 5.96% 

Total <100.0% 
Concrete 

Cask 
Concrete 

39Ar Note 2 
41ca 5.15@E+Ol l .~56E-O l O.J3 % 
54Mn l.39@E+Ol l.~34E-Ol 1.0.,,l,% 
ssFe 9.35@E+03 7.~55E+OO 0. 1% 

Total <100.0% 
Note 1: Values extracted from Table 6.91, NUREG/CR-551 2, Vol 3, Residual Rad10act1ve Contammat10n from 

Decommissioning, Parameter Analysis, October 1999. 
Note 2: 39Ar is not listed in Table 6.91 ofNUREG/CR-55 12, Vol 3. It is assumed it was not listed because Argon, 

being an inert gas, would have minimal impact on Total Effective Dose Equivalent (TEDE). 
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FIGURE2-l 
ISFSIPADLAYOUT 

l:IISIC 

SEIMCE -----.... 

. ..=..l. 
~--4----..-ilt"t333'...,.I~. ---:UIS''---... 11 

25' 

2-6 

C ......... -------1.g' 
TROJAN ISFSI ~ 

SAFETY AHAL YSIS REPORT ~ 
1---------1: 

· FIGURE 2.1"3 ], 
TROJAN ISFSI LAYOUT ~ 

Revision 4- a-

Revision 0 



T
R

O
JA

N
 IS

F
S

I P
R

E
L

IM
IN

A
R

Y
 R

A
D

IO
L

O
G

IC
A

L
 D

E
C

O
M

M
ISSIO

N
IN

G
 P

L
A

N
 

.,··--.. .. ' 
F

IG
U

R
E

 2-2 -
T

R
A

N
S

F
E

R
 S

T
A

T
IO

N
 

' 

( 

2-7 
R

evision 0 



,-,· 

,. 

TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOJvfMISSIONING PLAN 

": . . . . . .. . • . .... . . .. .. . . . .. : ' .. . . . . ... :: . . . . . . . . - . . . . .. . .. . ., . . .. . " .. . - . ... . .. . . ,.. . 
~ .. 

: 
. .. .. . .. 

-~ . 
Ill ••• 

~ 

I •. . .- . . 
! .. . . . 

··=: · .. i . .. . -. . . . .. . . .. . 
: -. : . .. 

. - - . ... _ ... :. -•-. . . .. . . . .. . .. . . . . . . .. . ..;. 

. - . . . . . . 
" . .. 

. -· . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-:+ . .. 
I 

FIGURE2-3 
CONCRETE CASK 

I 
I 

·.1 
I 

I 
l· 

I 

I. 
I 

I 
I 

I 
I 

I 
I 

-I 
I 

. . . . I • .. . r~·· . . ·~ . f 

2-8 

. 
. . ~- .. ~-

. - ~ . .. . .... 
~ .. . ·- ~ . · 1 ·a • ••• .•. . -. . 

. I· ··.:: .. ··.: •. ·._, 
I • • • 
I • ·: • ... l 
I 1 

' . ~ 1 
I ., • • • - • . . "· I , . .• • 
I ~ ... ~ • •• 
I , . 

I 
I 

CASK LID 

SHIE::..P RING 

4!R OUTLET VENT I. 

CONC:R~TE. SHEL!. 

AIR PAO CHANNE • 

. TROJAN ISFSI 
SAFE"TY ANAL VSIS REPORT 

FIGURE 4.2-:4 
CONCRETE CASK 

Revision·o 



A 

t 

/ 

TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

. FIGURE2-4 
TRANSFER CASK 

/ / 

SECTION A-A 

2-9 

A 

LIFrl~G-TRUNNIONS 

OUTERSHELL 

SHIELD" oo·oRS 

TOJANISF~I 
SAFETY ANALYSIS REPORT 

FIGURE 4.7-1 . · 
TRANSFER CASK 

. evision 2 

· Revision 0 



TROJAN ISFSI PJIBLIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

3.0 PROJECTED RADIOLOGICAL DECOMMISSIONING SCHEDULE 

3.1 PGE'S ASSUMPTIONS AND BASIS FOR THE TROJAN ISFSI PROJECTED 

RADIOLOGICAL DECO:rvrMISSIONING SCHEDULE 

This section provides the Trojan ISFSI radiological decommissioning projected schedule. The 

DOE is responsible for the acceptance of spent fuel and related nuclear material in accordance 

with the terms of the 1982 Nuclear Waste Policy Act. The PGE contract with DOE, "Standard 

Contract for Disposal of Spent Nuclear Fuel and/or High-Level Radioactive Waste," provides the. 

basis for the schedule forecast in DOE's most recent Acceptance Priority Ranking Report (APR) 

for receipt of spent fuel and/or high-level radioactive waste. The DOE schedule published with 

the July 2004 APR used 2010 for commencing Repository operations and specified the first 

shipment date for Trojan fuel in 2013. This schedule covered only 10 years of Repository 

operations and did not specify a projected date for the final Trojan fuel shipment (the schedule 

covered only 587 of the 791 Trojan spent fuel assemblies). PGE projected the July 2004 

schedule out to cover the remaining 204 fuel assemblies and arrived at 2023 as being the 

estimated date of the final shipment. 

The DOE's Project Decision Schedule published in January 2009 included anew anticipated 

date of2020 for commencing Repository operations. Using the same modeling assumptions, 

PGE used this most recent DOE schedule to project and estimate a new first fuel shipment date 

of2023 and a final fuel shipment date of 2033. Characterization ofa sample of empty Concrete 

Casks to determine the level of neutron activation and beginning preparation of the proposed 

Final ISFSI Radiological Decommissioning Plan, pursuant to 10 CFR 72.54(d) (Reference 5), is 

projected to be performed in 2030. ISFSI facility radiological decommissioning is projected to 

begin in year 2033, following the last spent fuel-shipment The radiological decommissioning 

cost estimate in Section 4.0 and funding plans in Section 5.0 are based on the assumption that 

ISFSI facility radiological decommissioning will begin in 2033 and complete in 2034. 

. 
' 

.. IiiMarcb:"20-10; tlie-noE-fllea a:trrotiurrwith-the-Atomic -Safety-and-Eicensing-Board-t-o- · · · -- · 

withdraw its Yucca Mountain Repository license applidation and subsequently closed down the 

Yucca Mountain proJect. Based on this, it is unlikely that the ·DOE will take possession of 

Trojan's spent fuel by the currently projected date of2033 and. it may be much later. However, 

as a conservative measure, Trojan will continue to use the same projected dates for spent fuel 

shipments (2023-2033) and ISFSI facility radiological decommissioning (2033-2034). This is 

considered co~ervative because it will continue to provide funding of PGE's and Paci:fi.Corp's 

decommissioning trust accounts on a schedule that provides adequate funds being collected by 

2033, the projected beginning ofISFSI facility radiqlogical decommissioning. 

Figure 3-1, Trojan ISFSI Project Timeline, provides an overall project timeline of major 

activities, including ISFSI radiological decommissioning, and their projected dates. 
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4.0 ISFSI RADIOLOGICAL DECOMMISSIONING COST ESTIMATE 

Pursuant to 10 CFR 72.30(b)(2), (b)(3) and (b)(5), this section provides a detailed site-specific 
radiological decommissioning cost estimate for the Trojan ISFSI. This radiological 
decommissioning cost estimate includes the cost of an independent contractor to perform 
essentially all decommissioning activities; a 25 percent contingency factor; the cost of meeting 
the 10 CFR 20.1402 criteria for unrestricted use; and identification of and justification for the 
key assumptions. Refer to Section 2.4 for PGE's determination that currently there is no volume 
of ISFSI onsite subsurface material containing residual radioactivity that will require remediation 
to meet the criteria for license termination. 

4.1 DECOMMISSIONING COST ESTIMATE UPDATES 

The site-specific radiological decommissioning cost estimate for the Trojan ISFSI was prepared 
using the guidance in NUREG-1757, Volume 3, Consolidated Decommissioning Guidance, 
Financial Assurance, Recordkeeping, and Timeliness, Section A.3.1, Preparing the Site-Specific 
Cost Estimate (Reference 10). 

In accordance with 10 CFR 72.30(b)(4) and (c), the Trojan ISFSI radiological decommissioning 
cost estimate and associated funding plan will be adjusted over the life of the ISFSI at the time of 
license renewal and at intervals not to exceed 3 years. Since radiological decommissioning of 
the ISFSI primarily consists of performing contamination and radiation surveys and disposing of 
radioactive waste, the radiological decommissioning cost estimate and funding plan adjustments 
will normally be made to incorporate increased labor costs, and increased radioactive waste 
burial costs. The ISFSI radiological decommissioning cost estimate and associated funding 
plans may also be updated to reflect new information from the DOE that would change PGE' s 
assumptions and projection that the final spent fuel shipment would occur in 2033. During 
future updates, PGE will update the information submitted with the previous revision of this plan 
and will specifically consider the effect of the following events on decommissioning costs: 

Below is the effect of the following on the detailed cost estimate since the previous report: 

(1) Spills of radioactive material producing residual radioactivity in onsite subsurface 
material (refer to Section 2.4). -NO CHANGES 

(2) Facility modifications. - NO CHANGES 
(3) Changes in authorized possession limits. -NO CHANGES 
(4) Actual remediation costs during radiological decommissioning that exceed the previous 

cost estimate. - NO CHANGES 
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4.2 DECOMMISSIONING COST ESTIMATE 

The scope of the radiological d~commissioning cost estimate includes: 

• Radiological characterization of the emptied Concrete Casks 

• the disposal of any radioactive materials that exceed the release criteria 

• a final status survey and NRC license termination; 

• PGE staff and overhead associated with preparation of the Final Radiological 

· Decommissioning Plan and management and oversight of the contractor performing 

final status survey. 

The estimated costs are based on reasonable and documented assumptions. The estimate includes 

sufficient funds to allow an independent third party to assume responsibility for and carry out the 

radi.ological decommissioning of the facility if the licensee is unable to do so. This estimate is 

based on PGE's current assumed projection that the final shipment of spent fuel will be 

completed in year 2033 promptly followed by radiological decommissioning of the ISFSI 

Facility in 2033 through 2034. 

The costs of operating the ISFSI and packaging spent fuel and transfer to DOE are considered 

operations and maintenance expenses and are not within the scope of the radiological 

decommissioning estimate. 

Line-item costs are reported in 2015 dollars. Contingency is included as a separate line item at 

the sub-total levet(refer to Sectioff4.3, Radiological Decommissioning Cost Estimate Results). 

4.2.1 CHARACTERIZATION 

Characterization of the potentially activated Concrete Cask(s) will be conducted. The purpose of 

ibis -characterization is-to-determine-the isotopic-concentrations_and_dis:tribntions_ in_th_e~Q.ask' ~ __ . ·- . _ 

steel liner and concrete shell. This information will be used to establish if activation ievels have 

created radioactive material that exceeds the site release criteria. Radiological characterization of 

the facility's structures, as an element of radiological decommissioning planning, is not 

considered necessary due to the limited scope of contamination-producing activities conducted at 

the ISFSI, and the post-spent fuel transfer survey and decontamination work performed after 

each transfer. 

The costs and assumptions associated with characterization are q.escribed in the following 

sections. 
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4.2.1.1 Labor Cost 

The Jabor cost associated with characterizing ten percent (four) of the Concrete Casks is based 

on working one day per cask, and mobilization.and demobilization. A total of five working days 

are scheduled. A summary of the labor cost categories, hourly rate, number of hours, and total 

cost is provided in Table 42-1. 

Table 4.2-1 
Labor Cost- Characterization of Activated Cask 

Hourly Rate 
Labor Cate£ory ($s/hr) Person-Hours Total Cost ($s) 

Laborer 58.00 80 4,640 

Radiation Protection 
Tec;hnician 62.00 40 2,480 

Total 120 7,120 

4.2.1.2 Non-Labor Cost 

The estimated non-labor cost for the characterization effort is associated with the core drilling 

and sample analysis. A summary of the equipment, hourly rate (rent and operate), number of 

hours for each item of equipment, and total costs is provided in the Table 4.2-2. 
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Table4.2-2 
Non-Labor Cost- Characterization of Concrete Casks 

Hourly Rate Equipment- Total Cost 
Item ($s/hr) Hours ($s) 

Equipment 
Telescoping boom to 45' high 500 lb capacity 43.75 40 1,750 
Telescoping boom Hourly Operating Cost 14.75 20 295 
Water Control Equip. & Misc. Tools 
(Pumps/Wet-Dry HEPA Vac./Filters/55 gal 
drums/Misc.) 1,450 
Core Boring Eauioment 8.56 40 343 
Core Boring Hourly Operating Cost 1.77 40 71 

· Saw, Concrete Cutting Equipment 5.63 40 225 
Saw Hourly Operating Cost 6.75 40 270 

No. of 
Samples Total Cost-

Subcontracted Services Cost Per Unit (Per Core) 4 Cores ($s) 
Concrete Samples 
Gamma Spectroscopy - Concrete 150 15 9,000 
Iron 55 and other hard to detect nuclides -
Concrete 769 15 46,125 
Total Activity - Concrete · 63 15 3,750 
Special Preparation - Concrete 50 15 3,000 
Steel Samples 
Gamma Spectroscopy - Steel 150 I 600 
Iron 55 and other hard to detect nuclides - Steel 769 I 3,075 
Total Activity - Steel 63 1 250 
Special Preparation - Steel 50 1 200 
Sample Materials (2% oflab / preparation costs) - - 1,320 
Shipping ( 4 cores total) 45 - 180 

. PPE <al 5% Labor Est. 356 
Total - Non-Labor 72,259 

4.2.13- Assumptions· · · 

Characterization will consist of talcing a core sample from a representative number of Concrete 
Casks, analyzing the isotopic concentration and distributions in the sample, and correlating those 
results with cask intern.al dose measµrements. The following are the critical ~sumptions used in 

. estimatip.g characterization costs:. 

• 10% of the Concrete Casks will be sampled (four total). 

• Segmenting of the cores into two-inch sample segments. This will be done on site. 

• Analysis of the samples will be performed at a licensed laboratory. 

• Based on correlating the results of the samples, and internal radiation dose 
measurements, the extent and impact of activation can be established sufficiently to 
allow for radiological decommissioning planning. 
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. 

• Supervision of the coring activities and analysis of the results will be done by the 

PGE staff assigned to spent fuel transfers and ISFSI O&M (no additional PGE labor 

costs associated with this characterization task). 

DISPOSAL OF RADIOACTIVE MATERIALS 

The disposal of activated/contaminated materials will take place promptly after all spent fuel has 

been removed from the ISFSI. Decontamination materials generated for each JvJPC transfer are 

assumed to have been accumulated in waste containers and placed in storage until all the spent 

fuel has been transferred from the site. The level of activation of the Concrete Cask and steel 

liner is expected to be minimal, but for planning/estimating purposes it is assumed that portions 

of the last Concrete Cask ( emptied in 2033) are activated above release levels. 

Since there is a railway siding adjacent to the ISFSI, and cask handling equipment will be 

available (from the last JvJPC transfer), the Concrete Cask will be transported and disposed of as 

a one-piece shipment. The decontamination materials will be placed into an LSA container, and 

transported with the Concrete Cask rail shipment. 

4.2.2.1 Labor Cost 

The estimated labor cost for disposing of the activated Concrete Cask and decontamination waste 

( resulting from the spent fuel transfer campaigns is provided in Table 4.2-3. · 

Table 4.2-3 
Labor Cost - Disposal of Activated Cask 

Hourly Rate Total Cost 

Labor Cate2ory ($s/hr) Person-Hours ($s) 

Mechanic 79.00 80 6,320' 

Radiation Protection Technician 62.00 40 2,480' 

-Total- ·--· ·--. - . -- --·· -- ·--· -- . --·- -- ----· ... .U9 8,800 
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r---. \ 4.2.2.2 Non-Labor Cost 

The estimated non-labor cost for disposing of the activated Concrete Cask and decontamination 
waste resulting from the spent fuel transfer campaigns is provided in Table 4.2-4. A summary of 
the material, subcontracted services and disposal charges is also provided in Table 4.2-4. 

Table 4.2-4 
Non-Labor Cost- Disposal of Activated Cask 

Item Total Cost ($s) 
Equipment 
No additional equipment required -
equipment provided during MPC transfer 
Materials 

B-25LSABox 1,450 
Package Closure Material 2,200 
Package Bracing and Tiedowns .5,800 
PPB ~ 5% Labor Est. 440 

Subcontracted Services 
Engineering Services (Packaging) 12,080 
Railroad (Consulting Services) 12,080 
1-Time Shipment Allowance 3,200 
Transport to·Disposal Site 4,897 
Demurrage Charges 1,600 

Disposal Services· 
Concrete Cask- 3,000 :ft3 536,000 
B-25LSABox 17,152 
Special Case Package 12,080 
Railcar Return to Service 2,480 

Total- Non-Labor 611,459 

4.2.2.3 Assumptions 

. In.order-to .be.xeasonably-conser:.v.:afrve-in-estimating.theISFSLradiological.decommissioning ·- - . 
cost, it is assumed that the last Concrete Cask to be unloaded will have activation levels that 
exceed release criteria. The following are the critical assumptions used in estimating the 
disposal cost of activated and contaminated materials. 

• Surface contamination, if any, can be readily removed and will not result in any 
components or facilities to be disposed of as radioactive waste. 

• There is the potential that neutron activation of the Concrete Casks will result in the 
steel liner potentially exceeding release criteria. With the radionuclides expected to 
be present in the liner, natural radioactive decay could reduce the radionuclide 
concentration levels below release levels within a year or so of transferring the fuel. 

• After each spent fuel shipment campaign, all empty Concrete Casks will be stored 
at the Trojan site, i.e., subsequent to the last spent fuel shipment there will be 
34 empty Concrete Casks onsite. 
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• One activated Concrete Cask (in its entirety) will be prepared for shipping, and 

transported in one pie<;;e to an off-site disposal facility via railway (the last Concrete 

Cask to be unloaded). 

• Moving the activated Concrete Cask to the rail spur and securing it to the railcar 

will be done by the MPC transfer crew at the end of the last spent fuel transfer 

campaign. 

• The Concrete Cask will be transported via railway and disposed of at the U.S. 

Ecology facility in Washington. Decontamination materials resulting from and 

accumulated during the fuel transfer campaigns will be placed into an LSA 

container and transported along with the Concrete Cask 

• Waste volume is based on the maximum dimensions of the Concrete Cask 

(rectangular envelope around the cask). Waste cost. is based on a U.S. Ecology 2015 

price list, including disposal fees; heavy object surcharges, and tax and fee riders. 

The fully loaded cost of disposal for the material was estimated at $178.67 per 

cubic foot. 

• Openings in the Concrete Cask ( air ventilation path) will be sealed to the extent 

necessary to preclude access to the cask or release of materials inside the cask to the 

environment. 

FINAL STATUS SURVEY 

A proposed Final Radiological Decommissioning Plan will be prepared and approved by the 

NRC and the Oregon Department of Energy (ODOE) to support promptly performing a final 

status survey. The final status survey of the ISFSI will be performed in accordance with this 

plan. The final status survey will be contracte9- to and conducted by an experienced third party. 

NRC staff and NRC contractor fees have been incorporated within tJie final status survey cost 

.estimate. 

4.2.3 .1 Labor Cost · 

The labor cost associated with planning (includes review of proposed Final Radiological 

Decommissioning Plan) and completing the final status survey, including an estimate of the NRC 

and NRC contractor hours and cost is provided in Table 4.2-5. · 
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Table 4.2-5 
Labor Cost - Final Status Survey 

Labor Catee;ory Hourly Rate ($s/hr) Person-Hours Total Cost ($s) 

Survev Contractor Labor 

Sr. Rad En!!ineer _ 151.00 1,144 172,744 

HP Supervisor 112.00 848 94,976 

Radiation Protection 62.00 2,912 180,544 

Technician - FSS 

Laborer 58.00 2,912 168,896 

Foreman 79.00 728 57,512 

Craftsman· Coring/Concrete 76.00 80 6,080 

Cutting Equipment 

Equipment Operator 77.00 1,092 84,084 

Crane Operator 79.00 . 80 6,320 

JJ:i:a;ft~men/CAD operator 82.00 182 14,924 

Clerk 18-:i)O . 936 16,848 

Contractor Labor - 10,914 802,928 

Subtotal 

NRC/ORISE Labor 
NRC Inspector 268.00 264 70,752 

NRC Inspector HQ 268.00 168 45,024 

Management 
ORISE Project Manager 134.00 144 19,296 

ORISE Site Team Leader 108.00 120. 12,960 

ORISE Survey Crew 67.00 80 5,360 

NRC/ORISE Labor - 776 153,392 

Subtotal 

Labor - Total 11,690 956;320. 

4.2.3.2 Non-Labor Cost 

. ----- ·--·- ----. ···-··-··-··· ------·--

The non-labor cost associated with pla.n:ning anX completing.tne- firiaf sfiitussurvey~ · iiiclucling ·atf 

estimate of the NRC and NRC contractor hours and cost and ODOE fees, is provided in 

Table 4.2-6. Costs are organized by a Summary of Non-Labor Cost, Survey Contractor's costs 

(Travel Expense~/Equipment/Laboratory) and NRC/ORISE costs (Travel E~enses/Laboratory). 
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Table 4.2-6 
Summary of Non-Labor Cost-Final Status Survey 

Activity Total Cost ($s) 

(a) Contractor Travel 280,113 

(b) NRC/ORISE Travel/Miscellaneous 10,472 

( c) Contractor Equipment/Consumables 211,745 

( d) Contractor Laboratory Services 76,575 

( e) NRC/ORISE Laboratory Services 8,533 

(f) Oregon Department of Energy Fees· 176,200 

Total 763,639 

The table entries above are broken out into greater detail m the following series · of 

Tables 4.2-6(a) through 4.2-6(e). 

Table 4.2-6a 
Contractor Non-Labor Cost (Travel) - Final Status Survey 

Item Total Cost ($s) 

Sr. Rad Emrineer 66,869 

HP Supervisor· 49,826 

Radiation Protection Technician - FSS 120,503 

Foreman 42,916 

Travel/Per Diem - Sub Total 280,113 

Table 4.2-6b 

NRC/ORISE Non-Labor Cost {Travel/Miscellaneous) - Final Status Survey 

- -Jtem - -· ·· -- . - - -·-. - - . -~ .... -- - - - . -· . --·. --· 'I'-otal-Cost-($s) ...:__ . -

Travel/Per Diem 
NRC Inspector Included in 

Hourly Rate 

ORISE Prqject Manager 1,885 

ORISE Site Team Leader 2,475 

ORISE Survey Crew 4,490 

Travel/Per Diem - Sub Total 8,850 

Equipment/Consumables 
On-Site Consumables 1,622 

Equipment/Consumables·- Sub Total 1,622 

Sub Total - Trav.el/Per Diem 10,472 
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Table 4.2-6c 
Contractor Non-Labor Cost (Equipment/Consumables) - Final Status Survey 

Item Daily Rate Equipment- Total Cost ($s) 
($s/dav) Hours 

Equipment/Consumables 
Aerial Lift Scissor type to 15" high 1000 lb.cap., 51.50 728 4,687 

electric 
Aerial Lift Operating Cost (50% of time) 24.40 728 1,110 

Telescoping boom to 45' high 500 lb capacity 350.00 364 15,925 

Telescoping boom Operating Cost (50% of time) 118.00 364 2,685 

Fork Lift (5000#) 240.00 728 21,840 

Fork lift Operating Cost (25% of time) 168.00 728 3,822 

W:ater Control Equip. & Misc. Tools 2,900 

(Final Status Survey) 
Core Boring Equipment 68.50 80 685 

Gore Boring Operating Cost (50% of time) 14.16 .80 71 

Saw, Concrete Cutting Equipment 45.00 80 450 

Saw Operatine; Cost (25% of time) 54.00 80 135 

Pickup Truck 3/4 Ton 58.50 728 5,324 

Pickup Truck, Operating Cost 109.20 728 9,937 

Crarie, 350 ton capacity 80' boom 3,625.00 80 36,250 

Crane, Operating Cost (50% of time) 1,464.00 80 7,320 

Temporarv Facilities 41,774 

( 
l\11obilization/I)el\11obilization . 7,500 

HP Equipment Costs . 37,288 

. Consumables 1.5% of Labor Cost 12,044 

Equipment/Consumables - Sub Total 211.745 

Table 4.2-6d 
Contractor Non-Labor Cost (Laboratory Services) - Final Status Survey 

Cost Per Unit No.of Total Cost ($s) 

Laboratory Services - Sample Analysis ($s) Samples 
-· GammliSpectrosc:"Q"PY- · · · ··· ·- · ·- · ·- ----· ·- -· -- -·-1-50· · - --- --- - 98- -· - . . - . - . 14,70(}- . - . - - -

Iron 55 and other hard to det~ct nuclides 769 63 48,431 

Total Activity 63 63 3,938 

Sample Preparation 50 98 4,900 

Sampling (Supplies & Materials) 3,598 

Transport of Samples 1,008 

SamplinJ1;/Analysis - Sub Total 76,575 
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Table 4.2-6e 
;NRC/ORISE Non-Labor Cost (Laboratory Services) - Final Status Survey 

Cost Per Unit No.of Total Cost ($s) 

Laboratory Services - Sample Analysis ($s) Samoles 

Gamma Spectroscopy 150 11 1,650 

Iron 55 and other hard to detect nuclides 769 7 5,381 

Total Activity 63 7 438 

Sample Preparation 50 11 550 

Sampling (Suoolies & Materials) 401 

Transport of Samples 113 

Sampling/Analysis - Sub Total 8,533 

4.2.3.3 Assumptions 

Tb,e final status survey will be C(?.nducted by a third-party contractor. Management and oversight 

will be provided by PGE staff. The NRC will conduct on-site visits, review the resuits of the · 

survey and will contract with a third party (ORISE) to independently verify the survey results. 

The following are the critical assumptions used in estimating the demolition and site restoration 

costs: 

• All activated and contaminated material will be removed from the facility prior to 

initiating the survey. 

• The contractor will work with PGE in developing the Final Radiological 

Decommissioning Plan, Final Status Survey Plan, and Final Status Survey Report. 

It is assumed that similar facilities will have been decommissioned prior to the 

Trojan ISFSI; therefore this will not be a "first-of-a-kind" activity. 

• The subcontractor will provide all labor, materials and equipment necessary to 

complete the survey. Sample analysis will be done by outside laboratories at the 

contractor's expense. 

· ··-~- - --. -Mestimate of-NR-C·and-NRe ·contra9tor·fees-has-been·incorporatedinto-the - --

estimate. NRC staff costs are based on hourly rates published in 10 CPR 170. NRC 

contractor costs are based on estimated hourly rates and travel and living expenses. 

• ORISE hourly costs are based on the hourly costs used for PGE's subcontractor 

labor (for equivalent positions). 

• The Oregon Department of Energy (ODOE) is assumed to participate in the Final 

Radiological Decommissioning Plan and Final Status Survey Plan and Report 

reviews. ODOE costs are incorporated into the estimate and are based on historical 

annual fees charged during Trojan Nuclear Plant decommissioning. 

• The NRC and the ODOE will complete their reviews of the Final Status Survey 

Report; the Trojan ISFSI site will meet the criteria for unrestricted release; and the 

ISFSI License will be promptly terminated. Following license termination, PGE 

may proceed with demolition ofISFSI clean facilities and components and site 

· restoration. 
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4.2.4 PGE STAFF AND OVERHEAD COSTS 

PGE will provide a staff to prepare th_e proposed Final Radiological Decommissiorring Plan and 

oversee the radiological decommissiorring activities. In addition to the cost oflabor it is assumed 

that certain overhead expenses will be incurred. 

The costs and assumptions associated with each of these activities are described in the following 

sections. 

4.2.4.1 Labor Cost 

The cost of PGE labor is based on preparing the proposed Final Radiological Decommissioning 

Plan and contracting for and managing the finarstatus survey (license termination). Costs 

estimated for this activity are provided by labor cost category, hourly rate, number of hours, and 

total cost in Table 4.2-7. 

Table 4.2-7 
PGE Labor Cost - Final Radiological Decommissioning Plan 

Labor Category Hourly Person- Total Cost 
Rate Hours ($s) 

($s/hr) 

·Project Manager 115.00 1,880 216,200 

. Proiect Enl!jneer 100.00 2,036 203,600 

Licensing Specialist 100.00 2,036 203,600 

Admin Assistant ·~ 44.00 1,410 62,040 

Total 7,362 685,440 

Note: Tp.ese PGE Labor Costs are spread out over three years in Table 4.3-2. 

-4-.2.4:-2 -Non~baber Gest--- -· - -· ··· -- - -

Non-labor costs for radiological decommissioning work are principally included in specific work 

activities, including the final status survey. The PGE non-labor cost associated with license 

termination are those costs expected to be directly incurred by PGE and not accounted for in the 

subcontractors' scope of work. These costs are provided in Table 4.2-8. 
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Table 4.2-:8 
Non-Labor Cost - Final Radiological Decommissioning Plan 

Item License 
Termination Cost 

($s) 

Eauioment 
No equipment provided by PGE 

Other <Materials/ Services) 
Insurance (allowance) 73,400 

Utilities (allowance) 36,200 

Travel (allowance) 5,000 

Total - Non-Labor 114,600 

4.2.4.3 Assumptions 

The Final Radiological Decommissioning Plan is developed and approved prior to the last Iv1PC 

being transferred to the DOE. The final status survey is assumed to start promptly after the last of 

the spent fuel has been removed, and the activated Concrete Cask is disposed of at U.S. Ecology 

in Washington. 

• PGE will begin preparing the proposed, Final Radiological Decommissioning Plan 

four years prior to completion of spent fuel shipments (year 2030) and expects to 

obtain NRC and ODOE approval by 2033, such that the Final Status Survey will 

commence promptly after the last fuel shipment. 

• . The cost of PGE labor associated with operating and maintaining the ISFSI and 

spent fuel transfer to DOE is not included within the radiological decommissioning 

scope of work. 

· · ·o· - - Tue-site-is -assumed-to-be.r.adiok>gically..clean-after :th~_ac:thmted_Concrete Cask has_ 

been shipped to U.S Ecology. 

• PGE will prepare the proposed Final Radiological Decommissioning Plan. The final 

· status survey contractor will support PGE' s Final Radiological Decommissioning 

Plan development. 

c PGE will contract to have the final status survey done by third parties. Therefore, 

PGE's principal role is to write bid specifications, select contractors and oversee the 

final status survey work. 

• Labor costs are based on rates published in R.S. Means 2015, Building Construction 

Cost Data, PGE's experience and the estimator's experience. 

• Where labor is subcontracted, the costs include contractor's overhead and profit. 

• Insurance costs are an allowance and include costs for Supplier's and Transporter's 

premium, and gep.eral liability insurance. 

• Utility costs are an allowance and include electric, water, pp.one, and sewage. 
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• Travel costs are an allowance for miscellaneous travel. 

• Estimated NRC fees and ODOE fees are included in the Final Status Survey 
estimate. 

4.3 RADIOLOGICAL DECOMMISSIONING COST ESTIMATE RESULTS 

The total estimated cost for radiological decommissioning and termination of the ISFSI license is 
$4.025 million (2015 dollars). The estimate is based on Trojan ISFSI-specific information, an 
assumed projected final spent fuel shipment date, published labor, equipment and material, and 
waste disposal costs. Contingency has been included at the rate recommended in NUREG-1757 
(25% contingency). 

It is assumed that PGE will oversee the radiological decommissioning program, but essentially 
all of the work will be performed by contractors. Costs associated with operating and 
maintaining the ISFSI, packaging spent fuel and transfer to DOE, non-radiological 
decommissioning, and site restoration are not included since these activities are considered 
outside the scope of radiological decommissioning. 

As described in this report, the last spent fuel shipment is assumed to be transferred. to the DOE 
and be removed from the site in 2033. 

There is expected to be a minimum amount of radioactive waste generated as a result of spent 
fuel packaging for shipping activities. As a conservative assumption it is assumed that one 
Concrete Cask will have been neutron activated and will require disposal as radioactive waste. 
Such waste is assumed to be transported to the U.S. Ecology facility in Richland, Washington. 

The ISFSI facilities used to store and transfer the spent fuel are assumed to be decontaminated (if 
necessary) as part of each spent fuel transfer campaign. As such, with the exception of disposing 
of the activated Concrete Cask, radiological decommissioning will principally consist of 
performing a Final Status Survey. 

The schedule for completion is controlled to a large extent by the projected schedule for DOE 

acceptance of spent fuel. In the event that the DOE schedule changes, the decommissioning costs 
would be expected to remain the same (in 2015 dollars), but the timing of expenditures would 
change. · 

A radiological decommissioning cost breakout by major categories is provided in Table 4.3-1. In 
addition, radiological decommissioning costs, as a series of annual costs, are provided in 
Table 4.3-2. 

4-14 Revision 1 



·~ . , 
/ 

-

TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

Table 4.3-1 
Radiological Decommissioning Costs 

(costs in thousands, 2015 dollars) 

Radiological 
Decommissionin1 

Activity Labor Non-Labor 

Characterization (Tables 4.2-1 and 4.2-2) 7 

Decontamination and Disposal (Tables 4.2-3.and 4.2-4) 9 

Final Status Survey (Tables 4.2-5 and 4.2-6) 956 

PGE Staff (Final Radiological Decommissioning Plan) 

(Tables 4.2-7 and 4.2-8) 685 

Sub-T_otal (w/o co~tjµgency) 1,658 

Contingency @ 25% 414 

Total 2,072 

Table 4.3-2 

ISFSI Radiological Decommissioning Annual Costs 

(costs in thousands, 2015 dollars) 

72 

611 

764 

115 

1,562 

390 

1,952 

Total 

79 

620 

1,720 

800 

3,220 

805 

4,025 

Year of Expe:nditure 
Radiological Decommissioning Radiological Decommissioning 

w/o 25% Contingency with 25% Contingency 

20301 79 99 

.. .... -2031--- -- -· ... - .. -· ··- --- .16.1.. .. 201 
--· .. - --- -· --·- -· -- -------- - - - .. 

2032 139 173 

2033 759 949 

2034 2,082 2,603 
~ 

Total 3,220 4,025 

Note 1: Characterization work is projected to occur in 2030 to support preparation of the Trojan 

proposed Final Radiological Decommissioning Plan. ODOE-related decommissioning 

planning and review expenses are projected to occur in 2031-2034. Final status survey 

is projected to occur in 2033-2034 followed by license te~ation in 2034. 
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5.0 ISFSI RADIOLOGICAL DECOMMISSIONING FUNDJNG PLAN 

Pursuant to 10 CFR 72.30(b), this section provides the co-owners' radiological decommissioning 
funding plans. As required by 10 CFR 72.30(b)(4) and 72.30(c), the means for adjusting the cost 
estiIJJ,ate and associated funding plans over the life of the Trojan ISFSI are discussed in 
Section 4.1. 

5.1 RADIOLOGICAL DECO:MJ\1ISSI0NING FUNDING PLAN 

The following Table 5.1-1, "ISFSI Radiological Decommissioning Total Annual Costs in 
Nominal Dollars" provides the basis for the Trojan co-owner funding plans. 

Table 5.1-1 
ISFSI Radiological Decommissioning Total Annual Costs in Nominal Dollars 

( costs in thousands) · 

Year of All Co-Owner's PGE's EWEB's PacifiCorp's 
Expenditure Total Costs1 67.5% Share 30% Share 2.5% Share 

2030 136 92 41 3 
2031 281 190 84 7 
2032 247 167 74 6 
2033 1,382 933 415 35 
2034 3,871 2,613 1,161 97 

' 

Total 5,917 3,994 1,775 148 
Note 1: To create this Table 5.1-1, the 2015 dollar values shown in Table 4.3-2 were converted to nominal 

dollars by multiplying by an annual escalation factor of 2.11 % for years 2016 through 2034. This 
calculated annual average escalation factor value.is based on the November 2014 Global Insight All
Urban Consumer Price Index PCCPI values for years 2015-2034. 

5.2 TROJAN CO-OWNERS' DECOMMISSIONING FUNDING PLANS 

The radiological decommissioning funding plans for each of the Trojan co-owners, needed to 
provide the total cash flow in Table 5.1-1, are described below. 

5.2.1 PGEFUNDINGPLAN 

Table 5 .2-1, "Portland General Electric Decommissioning Funding Cash Flow'' provides PGE' s 
radiological decommissioning funding cash flow in nominal dollars for radiological 
decommissioning. Funded from an external trust fund, the expenditures described in this table 

·are PGE's share (67.5%) of the expenditures described in Table 5.1-1. The funding plan 
described in Table 5 .2-1 ensures that PGE' s 67 .5% portion of the radiological decommissioning . 
activity expenditures will be fully funded. It is noted that the Trojan ISFSI Radiological 
Decommissioning Fund Sub-Account's market value specified in Table 5.3-1, PGE's 
Decommissioning Trust Funds' Balances, is substantially more than the amount of PGE's 67.5% 
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r-.. 
1 share of funds required for ISFSI facility radiological decommissioning as specified in 

Table 5.2-1 (PGE Trust Fund Expenditures, Column A, Total). Therefore, no additional amount 
remains to be collected for PGE's share ofISFSI facility radiological decommissioning. 

; 

Table 5.2-1 
Portland General Electric Decommissioning Funding Cash Flow 

ISFSI Radiological Decommissioning 
(PGE 67.5% Nominal$ x 1000) 

PGE PGE PGE PGE 
Trust Fund Trust Fund Trust Fund Taxes, Fees, and 

PGE 
Trust Fund 

Year Expenditures Contributions Net Earnings Expenses BOY Balance 
A B C D E 

2014 5,131 

2015 0 0 103 (25) 5,210 

2016 0 0 104 (25) 5,289 

2017 0 0 106 (26) 5,369 

2018 0 0 107 ·, (26) 5,450 

2019 0 0 . 109 · (27) 5,533 

2020 0 0 111 (27) 5,617\ 

2021 0 0 112 (28) 5,701 

2022 0 0 114 · (28) 5,787 

2023 0 0 116 (29) 5,874 

2024 0 0 117 (29) 5,962 

2025 0 0 119 (30) 6,051 

2026 0 0 121 (31) 6,142 

2027 0 0 123 (31) 6,234 

2028 0 0 125 (32) 6,327 

2029 0 ·O 127 .. (32) 6,422 

2030 (92) .0 128 (33) 6,425 

2031 (190) 0 128 (34) 6,330· 

2032 (167) 0 127 (34) 6,255 
·2033- . ----· - - · ·(93Sl ·--- - ... - - . -·--() -· - . -· · · ·-1-25- - - -------- -·-. ---- (-35)- -- . .... - - - -5,4-1-2- - -

2034 (2,613) 0 108 (36) 2,872 

Total (3,994) 0 2,330 (595). .. -Column A: For years 2030-2032, these numbers show mcurred costs. No funds for decommtss10mng costs will be disbursed from this ISFSI 
Radiological Decommissioning Fund Sub-Ac;count until after the NRC approves the ISFSI Final Radiological Decommissioning 
Plan. 

Columns A and D: Annual escalation factor is 2.11 % per year 
Column B: Due to the ISFSI radiological decommissioning account being more than fully funded, PGE stopped contributions to this trust 

account at the end of 2012. 
Column C: Annual Net Earnings of2% is based on 10 CFR 50.75(e)(l)(ii) 
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5.2.2 EWEB/BPAFUNDINGPLAN 

Table 5.2-2, "EWEB/BPA Decommissioning Funding Annual Cash Obligations" provides 

EWEB/BPA's radiological decommissioning funding cash flow in nominal dollars for 

radiological decommissioning. The expenditures described in this table are EWEB/BPA's share 

(30%) of the expenditures described in Table" 5 .1-1. BP A is obligated through Net Billing 

Agreements to pay costs associated with EWEB's share of Trojan, including radiological 

decommissioning costs. As a government agency, EWEB uses a Statement of Intent for their 

financial instrument (see Section 6.3 and Appendix 7-2, Certification of Financial Assurance). 

EWEB' s Statement of Intent and Certification of Financial Assurance both document BP A's 

obligation to pay the decommissioning funding obligations ofEWEB. The funding plan 

described in Table 5.2-2 ensures thatEWEB/BPA's 30% portion of the radiological 

decommissioning activity expenditures will be fully funded . 

. Table 5.2-2 · 

EWEB/BPA Decommissioning Funding Annual Cash Obligations . 
ISFSI Radiological Decommissioning 

(EWEB / BPA 30% Nominal $ x 1000) 

Year EWEB / BP A Obligations 

2030 41 

2031 84 

2032 74 

2033 415 

2034 1,161 

Total 1,775 
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5.2.3 PACIFICORP FUNDING PLAN 

Table 5.2-3, ''PacifiCorp Decommissioning Fun.ding Cash Flow" provides Pacifi.Corp's 

radiological decommissioning funding cash flow in nominal dollars for radiological 

decommissioning. Funded from an external trust fund, the expenditures described in this table 

are PacifiCorp's share (2.5%) of the expenditures described in Table 5.1-1. The funding plan 

described in Table 5.2-3 ensures that PacifiCorp's portion of the radiological decommissioning 

activity expenditures will be :fully funded. It is noted that the Trojan ISFSI Radiological 

Decommissioning F1JD.d Sub-account's market value specified in Table 5.3-2, Pacifi.Corp's 

Decommissioning Trust Funds' Balances, is equal to the full amount of Pacifi.Corp's 2.5% share 

of funds required for ISFSI facility radiological decommissioning as specified in Table 5.2-3 

(PacifiCorp Trust Fund Expenditures, Column A, Total). Therefore, no additional amount 

remains to be collected for Pacifi.Corp's share ofISFSI facility radiological decommissioning. 

Table 5.2-3 
PacifiCorp Decommissioning Funding Cash Flow . 

ISFSI Radiological Decommissioning (PacifiCorp 2.5% Nominal $ x 1000) 

PacifiCorp PacifiCorp PacifiCorp PacifiCorp PacifiCorp 

Trust Fund· Trust Fund Trust Fund Taxes, Fees, and Trust Fund 

Year Expenditures Contributions Net Earnings Expenses EOYBalance 

A B C D E 

2014 
143 

2015· 0 0 3 0 146 

2016 0 0 3 0 149 

2017 0 0 3 ·o 152 

2018 0 0 3 0 . 155 

2019 0 0 3 0 158 

2020 0 0 3 0 161 

2021 0 0 3 0 164 

2022 0 Q 3 0 167 

2023 0 0 3 0 170 

. 2024 0 0 3 0 173 

- - 2025-- - . ····-- - -- --0-- . Q__ . - - - - -- --- .. -- . - -- - 3 0 176 
- -····- -·-· - -- . - --

2026 0 0 '· 4 0 -··rso · 

2027 0 0 4 0 184 

2028 0 0 4 0 188 

2029 0 0 4 0 192 

2030 (3) 0 4 0 193 

2031 (7) 0 4 0 190 

2032 (6) 0 4 0 187 

2033 (35) 0 4 0 157 

2034 (97) 0 3 0 63 

Total (148) 0 68 0 .. 
Column A:. For years 2030---2032, these numbers show mcurred costs. No funds fur decomn11ss1omng costs will be disbursed from this ISFSI 

Radiological Decommissioning Fund Sub-Account until after the NRC approves the ISFSI Final Radiological Decommissioning 

Plan. 
· . 

. Columns A and D: Annual escalation factor is 2.11 % per year. 

Column B: Due to the ISFSI radiological decommissioning account being fully funded, PacifiCorp has stopped contributions to this trust 

account. 
Column C: Annual Net Earnings of2% is based on 10 CFR 50. 75(e)(l)(ii). 

Column D: There are no Trustee Fees or Expenses associated with this trust account. 
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5.3 STATEMENT OF PGE'S AND PACIFICORP'S TRUST BALANCES 

Pursuant to NUREG-1757, Volume 3, Section 4.3.2.1 guidance, the balances in PGE's and 

Pacifi.Corp's Nuclear Decommissioning Trusts, that include funds for Trojan ISFSI radiological 

decommissioning, are provided in Table 5.3-1, PGE's Decommissioning Trust Funds' Balances. 

and Table 5.3-2, Pacifi.Corp's Decommissioning Trust Funds' Balances. 

Table 5.3-1 

PGE's Decommissioning Trust Funds' Balances 

ISFSI Radiological Total Market Value of 

Trojan Co-Owner Decommissioning Fund All Funds in PGE's 

Market Value Trojan Decommissioning 

(as o~l0-31-2015) Trust Accounts 
(as of 10-31-2015) 

Portland General Electric , $5,130,604 '$40,130,043 

(PGE) 

Note 1: PGE's market value of funds in the Trojan ISFSI Radiological Decommissioning Fund Sub-Account and 

the total market value of all funds in all four Decommissioning Trust Accounts are specified in the above 

Table. These are evidenced by The Northern Trust Company's Accounting Statements "Closing Balance, 

Market Value" for PGE's Nuclear Decommissioning Trust Accounts as of October 31, 2015.' 

Note 2: Pursuant to 10 CFR 72.54 and a restriction in the PGE Nuclear Decommissioning Trust Agreement, no 

funds for decommissioning costs shall be disbursed from. this ISFSI Radiological 

Decommissioning Fund Sub-Account until after :the NRC approves the ISFSI Final Radiological 

Decommissioning Plan. · · 

Note 3: PGE's Nuclear Decommissioning Trust was initially established to provide financial assurance for the 

radiological decommissioning of Trojan Nuclear Plant and in 2008 a separate sub-account was established 

.. - specillcally for ISFS1racli.ological decommissioning: -Th:[s-'f'.rust-illl:S-four-separate-~eeeunts-and-GUFr€:ntly

contains and continues to collect funds to be used only for the following activities: Trojan Nuclear Plant 

non-radiological decommissioning; Trojan ISFSI spent fuel management (including spent fuel packaging 

and transfer to the DOE); Trojan ISFSI radiological decommissioning and license termination; Trojan 

ISFSI non-radiological decommissioning; ·and Trojan Site restoration. 

Note 4: It is noted that the above Trojan ISFSI Radiological Decommissioning Fund Sub-Account's market value is 

substantially more than the amount of PGE's 67.5% share of funds required for ISFSI facility radiological 

decommissioning as specified in Table 5.2-1 (PGE Trust Fund Expenditures, Column A, Total). Therefore, 

.no additional amount remains to be collected for ISFSI facility radiological decommissioning. In the future, 

if additional funds are needed for ISFSI radiological decommissioning, the funds will be transferred from 

one of the other Trojan decommissioning trust accounts into the ISFSI Radiological Decommissioning 

Fund Sub-Account. 
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Table 5.3-2 
PacifiCorp's Decommissioning Trust Funds' Balances 

ISFSI Radiological Total Market Value of 
Trojan Co-Owner Decommissioning ;Fund All Funds in Paci£.Corp's 

Market Value Trojan Decommiss1.oning 
(as of 11-24-2015) Trust Accounts 

(as of 11-24-2015) 

Paci£.Corp $148,013.20 $1,547,445.83 

Note 1: PacifiCo:rp's market value of funds in the Trojan ISFSI Radiological Decommissioning Fund Sub
Account and the total market value of all funds in both Decommissioning Trust Accounts are specified in 
the above Table. These are evidenced by State Street Bank's Accounting Statements "Market Value" for 
Paci:fi.Corp's Trojan Decommissioning. Trust Accounts as of November 24, 2015. 

Note 2: Pursuant to 10 CFR 72.54 and a restriction in the PacifiCorp Nuclear Decommissioning Trust 
Agreement, no funds for decommissioning costs shall be disbursed from this ISFSI Radiological 
Decommissioning Fund Sub-Account until after the NRC approves the ISFSI Final 
Radiological Decommissioning Plan. 

Note: 3 Paci:fi.Co:rp's Nuclear Decommissioning Trust was initially established to provide financial assurance for 
the radiological decommissioning of Trojan Nuclear Plant and in November 2012 a separate sub-account 
was established specifically for ISFSI radiological decommissioning funds. This Trust has two separate 
accounts and currently contains and continues to collect funds to be used only for the following 
activities: Trojan Nuclear Plant non-radiological decommissioning; Trojan ISFSI spent fuel management 
(including spent fuel packaging and transfer to the DOE); Trojan ISFSI radiological decommissioning 
and license termination; Trojan ISFSI non-radiological decommissioning; and Trojan Site restoration. 

Note 4: . It is noted that the above Trojan ISFSI Radiological Decommissioning Fund Sub-Account's market value 
is equal to the full amount of PacifiCo:rp's 2.5% share bf funds required for ISFSI facility radiological 
decommissioning as specified in Table 5 .2-3 (PacifiCorp Trust Fund Expenditures, Column A, Total). 
Therefore, no additional amount remains to be collected for ISFSI facility radiological decommissioning. 

- · · In-1:b.e-future;· if additional·funds-are-needed-for-IS-FSi radiological-decomm.issioning;i:b.e-funds-will-be-· · -
transferred from the other Trojan decommissioning trust account into the ISFSI Radiological 
Decommissioning Fund Sub-Account. 

5.4 MONITORING OF PGE'S AND PACIFICORP'S TRUST BALANCES 

;pursuant to 10 CFR 72.3 O(g), PGE and Paci£.Corp, as Trojan ISFSI licensees, will monitor the 
balance of funds held in their Trojan.Decommissioning Trusts for ISFSI Radiological 
Decommissioning to account for market variations. PGE and Paci£.Corp will replenish the 
funds, and report such actions to the NRC, as follows: . 

5.4.1 If, at the end of a calendar year, the fund balance is below the amount necessary to 
cover the cost of radiological decommissioning, but is not below 75 percent of the cost, 
the licensee will increase the balance to cover the cost, and will_ do so within 30 days 
after the end of the calendar year. 
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5.4.2 If, at any time, the fund balance falls below 75 percent of the amount necessary to 
cover the cost of radiological decommissioning, the licensee will increase the balance 
to cover the cost, and will do so within 30 days of the occurrence. 

5.4.3 Within 30 days of taking the actions required by the above paragraphs 5.4.1 or 5.4.2, 
the licensee will provide a written report of such actions to the Director, Office of 
Federal and State Materials and Environmental Management Programs, and state the 
new balance of the fund. 

5.5 NUREG-1757 CHECKLISTS FOR DECOMMISSIONING FUNDING PLANS 

The following NUREG-1757 Checklists are provided in Appendix 5-1 and Appendix 5-2: 

Appendix 

5-1 . Checklist 1, Master Checklist for Decommissioning Financial Assurance.For PGE, . 
. EWEB/BPA, and PacifiCorp 

5-2 . Checklist 3, Decommissioning Funding Plans For PGE, EWEB/BPA, and PacifiCorp 
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6.0 TROJAN CO-OWNER FINANCIAL ASSURANCE INSTRUMENTS 

Pursuant to 10 CFR 72.30(b)(4), this section provides a description of the Trojan co-owners' 
methods (:financial instruments) from 10 CFR 72.30(e) for assuring funds for radiological 
decommissioning. 

6.1 CO-OWNER FINANCIAL ASSURANCE INSTRUMENTS 

The financial assurance instrument that each co-owner uses to provide funding and :financial 
assurance for Trojan ISFSI radiolo~cal decommissioning is detailed below. 

6.2 PGE'S FINANCIAL ASSURANCE INSTRUMENT 

As _a m..ajotjty co-oWJ?.er in the Trojan ISFSI~ PGE i~ re~ponsi~le for funding 67.S_percent of the 
total ISFSI radiological decommissioning costs. As allowed by 10 CPR 72.30(e)(5), PGE 
provides ISFSI radiological decommissioning funding assurance using the method of 10 CFR 
50.75(e)(l)(ii) (Reference 3). Specifically, PGE has established and maintains an external 
sinking fund it1. the form of a trust, which is segregated from PGE's assets and outside PGE's 
administrative control, and into which funds are set aside such that the total amount of funds will 
be sufficient to pay radiological decommissioning costs. As allowed by 10 CPR 72.3 0( e )( 5) for 
licensees such as PGE that recover the total estimated radiological decommissioning costs 

1 through ratemaking regulation, this method is the exclusive mechanism that PGE relies upon to 
provide financial assurance for Trojan ISFSI radiological decommissioning. In the event that 
funds remaining to be placed into PGE's external sinking fund to cover PGE's 67.5 percent 
ownership share of Trojan ISFSI radiological decommis~ioning costs are no longer approved for 
recovery in rates by a competent rate regulating authority ( currently Oregon Public Utility 
Commission (OPUC)), PGE would no longer be allowed to use the :financial assurance 
mechanisms of 10 CFR 50.75(e), but rather would be required to use financial assurance 
methods as specified in 10 CPR 72.30(e)(l) through (4). 

l .. ' 

6.3 EWEB'S FINANCIAL ASSURANCE INSTRUMENT 

BPA is obligated through Net Billing Agreements to fund EWEB's 30 percent share of the 
total TroJan ISFSI radiological decommissioning costs. As allowed by 10 CPR 72.30(e)(4), 
EWEB, as a government agency provides financial assurance in the form.of a Statement of 
Intent. The Statement of Intent includes the coIIl1l'.l.itment that funds for radiological . · 
decommissioning of the Trojan ISFSI will be obtained from BPA (a Federal Government 
agency) when necessary. 

6.4 PACIFICORP'S FINANCIAL ASSURANCE INSTRUMENT 

PacifiCorp is responsible for funding its 2.5 percent share of the total ISFSI radiological 
decommissioning costs. As allowed by 10 CPR 72.30(e)(5), PacifiCorp provides ISFSI 
radiological decommissioning funding assurance using the method of 10 CFR 50.75(e)(l)(ii). 
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Specifically, PacifiCorp has established and maintains an external sinking fund in the form of a 

trust, which is segregated from Pacifi.Corp's assets'and outside PacifiCorp's administrative 

control, and into which funds are set aside such that the total amount of funds will be sufficient 

to pay radiological decommissioning costs. As allowed by 10 CFR 72.30(e)(5) for licensees 

such as PacifiCorp that recover the total estimated radiological decommissioning costs through 

ratemaking regulation, this method is the exclusive mechanism that PacifiCorp relies upon to 

provide financial assurance for Trojan ISFSI radiological decommissioning. In the event that 

funds remaining to be placed into PacifiCorp's external sinking fund to cover Pacifi.Corp's 

2.5 percent ownership share of Trojan ISFSI radiological decommissioning costs are no longer 

approved for recovery in rates by a competent rate regulating authority ( currently OPUC), 

PacifiCorp would no longer be allowed to use the financial assurance mechanisms of 

10 CFR 50.75(e), but rather would be required to use financial assurance methods as specified in 

10 CFR 72.30(e)(l) through (4). 

6.5 SUBMIT FINANCIAL ASSURANCE DOCUMENT to NRC IF 10 CFR 72.30(e) 

INFORMATION CHANGES 

Pursuant to the requirements in 10 CFR 72.30(e), PGE's Nuclear Decommissioning Trust 

Agreement, EWEB's Statement of Intent, and Pacifi.Corp's Nuclear Decommissioning Trust 

Agreement include the licensee's name, license number, and docket number; and the name, 

address, and other contact information of the issuer, and the trustee, if applicable. When any or 

( the foregoing information changes in one of these _financial _instruments, the licensee will, within 

"·-· 30 days, submit a copy of the financial instrument reflecting such changes to the NRC in 

accordance with 10 CFR 72.4. 
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6.6 NUREG-1757 CHECKLISTS FOR TRUSTS AND STATEMENT OF INTENT 

'.fhe following NUREG-1757 Checklists are provided in Appendix 6-1 through Appendix 6-8: 

Appendix 

6-1 · Checklist 4-A, Trust Funds For PGE 

6-2 Checklist 4-B, Terms and Conditions Needed in Decommissioning Trust Agreements For 

PGE . 

6-3 Checklist 4-A, Trust Funds For PacifiCorp 

6-4 Checklist 4-B, Terms and Conditions Needed in Decommissioning Trust Agreements For 

PacifiCorp 

6-5 Checklist 10, External Sinking Funds For PGE 

6-6 Checklist 10, External Sinking Funds For PacifiCorp 

6-7 Checklist 11-A, Statements of Intent For EWEB 

6-8 Checklist 11-B~ Terms and Conditions Needed in Decommissioning Statements of Irj.tent 

ForEWEB 
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TROJAN ISFSI CO-OWNERS' CERTIFICATIONS THAT FINANCIAL 
ASSURANCE HAS BEEN PROVIDED FOR THEIR SHARE OF 

RADIOLOGICAL DECOMMISSIONING COSTS 

Pur~uant to 10 CFR 72.3.0(b )(6), this section provides the Trojan Co-Owners' (PGE, EWEB, and 
PacifiCorp) Certifications that financial assurance for radiological decommissioning of the 
Troj8:Il ISFSI has been provided for ¢:eir share of the amount of the cost estimate for radiological 
decommissioning. These documents will be updated at the time of license renewal and at 
intervals not exceeding 3 years to reflect any changes in the ISFSI radiological decommissioning 
cost estimate and/or funding plans. 

Pursuant to 10 CFR 72.30(b)(l), these Certifications coupled with the co-owners' financial 
assurance instruments (PGE's and PacifiCorp's Trusts and EWEB's Statement of Intent) provide 
reasonable assurance that funds will be provided and will be available for Trojan ISFSI 
radlological °decomm.ISSJ.Oning. . . . . . . . 

See the following Appendices for original signed copies of Certifications of Financial Assurance 
from the Trojan ISFSI licensees: 

7-1 Certification of Financial Assurance from Portland General Electric Company for 67.5% 
Ownership 

7-2 Certification of Financial Assurance from Eugene Water and Electric Board (EWEB) for 
30% Ownership 

7-3 Certification of Financial Assurance from PacifiCorp for 2.5% Ownership 
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8.0 RECORD KEEPING FOR DECOMMISSIONING 

Records of information important to the safe and effective decommissioning of the Trojan ISFSI 

will be maintained for the life of the ISFSI. The following documents will be maintained as 

records for radiological decommissioning: 

Pursuant to 10 CFR 20.150l(b) (Reference 2), if applicable, records from surveys describµig the 

location and amount of subsurface residual radioactivity identified at the site will be kept with 

records important for radiological decommis~ioning and such records will be retained in 

accordance with 10 CFR 72.30(:t). 

Pursuant to 10 CFR 72.30(:t), the Trojan ISFSI shall keep records of information important to the 

radiological decommissioning of the facility in-an identified location until the site is released for 

unrestncted use. If records important tc:i thifradiological decolJJ!hissioniiig of the facility are kept 

for other purposes, reference to these records and their locations may be used. Information 

important to decommissioning consists of the following: 

(1) Records of spills or other unusual occurrences involving the spread of contamination in 

and around the facility, equipment, or site. These records may be limited to instances 

when contamination remains after any cleanup procedures or when there is reasonable 

( likelihood. that contaminants may have spread to inaccessible areas as in the case of 

-...._. 
1 possible seepage into porous materials such as concrete. These records will include any. 

known information on identification of involved nuclides, quantities, forms, and 

concentrations. 

·,-...... __ 

(2) As-built drawings and modifications of structures and equipment in restricted areas · 

where radioactive materials are used and/or stored, and of locations of possible 

inaccessible contamination. If required drawings are referenced, each relevant document 

need not be indexed individually. If drawings are not available, the Trojan ISFSI will 

substitute appropnate-recorcls-oTavailabfo-iruoririafiori· concerniogtnese areas -and -- . 
locations. 

(3) A list contained in a single document and updated no less than every 2 years of the 

following: 

(i) . All areas designated and formerly designated as restricted areas as defined under 

10 CFR20.1003; and 

(ii) All areas outside of-restricted areas that require docUJ?lentation under 

10 CFR 72.30(:t)(l). 

( 4) Records of the cost estimate performed for the radiological decommissioning funding 

plan and records of the funding method used for assuring funds are available for 

J radiological decommissioning. 
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APPENDIX 5-1 

Checklist 1 Master Checklist for Decommissioning Financial Assurance 

For PGE, EWEB / BPA, and PacifiCorp 

Nrune of Licensee/Applicant: Portland General Electric Company (PGE) 

Mailing Address: 121 SW Salmon Street, Portland, Or~gon 97204 

Facility Address: 

License Number(s): 

71760 Columbia River Highway, Rainier, Oregon 97048 

SNM-2509 

Date of Submission: Refer to Date on PGE Cover Letter 

Applicable Parts of 10 CPR: D Part 30 D Part 40 D Part 70 • Part 72 

. Type of Submission: 

Type of Mechanism: 

D Certification of Financial Assurance 

• Decommissiorung Funding Plan: See Checklist No. 3 
(Plan Appx 5-2) 

D Decommissiorung Plan -+ attach Checklist 13-A 

D Prepayment N/A 

D Trust-+ attach Checklist 4-A 

D Surety, Insurance, or Other Guarantee M~thod NIA, PGE & PacifiCorp use 10 CFR 

72.~0(e)(S) and 50.75(e)(l)(ii) 

D Surety Bond-+ attach Checklist 5-A 

D Letter of Credit -+ attach Checklist 6-A 

D Insurance -+ attach Checklist 7-A 
D .Parent Company Guarantee -+ attach Checklist 8-A 

D Self-Guarantee-+ attach Checklist 9-A 

• External Sinking Fund -+See Checklists No. 10, 4-A, and 4-B for PGE & PacifiCorp (Plan 

Appendices 6-5 & 6-6, and 6-1 & 6-3, and 6-2 & 6-4) 

'!)• Statement of Intent-+ See Checklist No.11-A and 11-B for EWEB (Plan Appx 6-7 & 6-8) 

D Special Arrangement with a Government Entity-+ attach Checklist 13-B N/A 
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APPENDIX 5-2 

Checklist 3 Decommissioning Funding Plans 
For PGE, EWEB / BPA, and PacifiCorp 

License Number(s ): SNM-2509' 

Applicable Parts of 10 CFR (check all that apply): -0 Part 30 D Part 40 

D Part 70 • Part 72 

•. Prepare· a detailed, site-specific cost estimate (see Section A.3.1). See Plan Section 4.2 

• Determine the means that will be used to adjust the site-specific cost estimate and associated 

funding levels periodically over the-life of the facility (see Section A3.2). See-Plan 

Section 4.1 

• Include the necessary documentation (see Section A.3.3). See Plan Sections 2.0, 4.1, 7.0 

andAppendices·7-1, 7-2 &7-3 

• Include a detailed, site-specific cost estimate that includes the following (see Section A.3.4): 

/~ · • Detailed facility description. See Plan Section 2.0 
f 

-.. __ . 

• Description of the means that will be used to adjust the site-specific cost estimate and 

associated funding level.- See Plan Section 4.1 

• A certification that financial assurance for decommissioning has been provided in the 

amount of the decommissioning cost estimate. See Plan Section 7 .0 and 

Appendices 7-1, 7-2 & 7-3 

D Include a financial instrument and supporting documentation. Co-Owner Trust 

Agreements and Statement of Intent Document are not included. See Plan Section 6.5 

and note that 10 CFR 72.30(e) specifies the requirements for submitting these 

documents to the NRC. 
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· TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

Checklist 4-A 

APPENDIX 6-1 

Trust Funds 
For PGE's N_uclear Decommissioning Trust Agreement 

• Documentation is complete when the following are included: 

D 1. trust agreement ( originally signed duplicate); PGE's Trust Agreement is-not 

included with this submittal. See Plan Sections 6.2 and 6.5 and note that 

10 CFR 72.30(e) specifies the requirements for submitting this document to 

theNRC. . 

• 2. Schedule A, 

• 3. Schedule B, 

• 4. Schedule C, 

• 5. specimen certificate of events, 

• 6. specimen certificate of resolution, 

• 7. _letter of acknowledgment, 

• 8. receipt or statement from the trustee showing the trust's current market value, 

See Plan Section 5.3 and Table 5.3-1 

• 9. Checklist 4-B (if model trust wording is modified or not used). 

See Plan Appx 6-2 

. • The trustee is qualified when the following conditions are met: 

111 The financial institution is regulated by a Federal or State agency. 

• The financial institution has authority to act as a trustee and has trust operations that 

.. -- . are regiilafo-d 'aiidexamined by a-Federal-or-State-agency-.-- · · · - - - - . .. - . . . . .. 

• . The trust's current market value equals or exceeds the required coverage level. See Plan 

Section 5.3 and Table 5.3-1 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

APPENDIX 6-2 

Checklist 4-8 Terms and Conditions Needed· in Decommissioning Trust 
Agreements For PGE 

• Execution date of trust includes the following: 

• Purpose of trust ("whereas" clauses) .. 

• Statement of licensee's regulatory obligations as reason for the trust fund. 

• Grantor or grantors (introductory paragraph). 

• Tru~tee or trustees (introductory paragraph) includes the followiJ?.g: 

. • 1. names and addresses; and 

• 2. bank or corporate trustee. 

l 

8 Identification of facilities (na,me, address, and license number) and cost estimates or 

prescribed amounts (Section 2 and Schedule A). 

• Words of transfer, conveyance, and delivery in trust (Section 3). 

• Description of trust property (Section 4 and Schedule B) includes the following: 

• 1. cash, 
. D 2. securities, and 

D 3. other liquid assets. 

• Additions to·trust (Section 4). 

• Distribution of trust principal (Section 5) includes the following: 

. . _. __ l. .. disbnrsementto.license~e upon_prop~r certificati9n; __ ... 

a 2. ·payment for activities at NRC's direction in writing; 

/ 

• 3. refund to grantor atNRC's written specification upon completion of 

decommissioning; and 

B 4. maximum withdrawal of funds at one time for a particular license is limited to 

10 percent of the remaining funds available for that license unless NRC written 

approval is· attached. 

• . Trust management (Sections 6-8) includes the following: 

• 1. discretionary powers; 

• 2. fiduciary duty; 

• 3. commingling and investment; 

• 4. sale or exchange of trust property; 

• 5. scope of investments; 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

Checklist 4-B Terms and Conditions Needed in Decommissioning Trust 

Agreements For PGE (continued) 

• 6. express powers of trustee; 

• 7. borrowing mon~y and encumbering trust assets; 

D 8. insurance (optional);. 

D 9. operation of business (optional); and 

• 10. compromise of claims ( optional). 

• Taxes and expenses (Section 9). 

• Annual valuation (Section 10). 

• Advice of counsel (Section 11 ). 

a Authority, compensation, and tenure of trustees (Sections 12-14) includes the following: 

• 1. trustee compensation (Schedule C), 

• 2. successor trustee, and 

• 3. instructions to trustee. 

• Amendment of agreement (Section 15). 

• Irrevocability and_ termination (Section 16). 

• Immunity and indemnification (Section 17). 

• Interpretation and severability (Section 19). 

• Signatures and titles. 

• Acknowledgments, seals, or attestations, if necessary or desired (witness by notary public). 

• Acceptance of trust by trustee or trustees (acknowledgment). 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

APPENDIX 6-3 

Checklist 4-A Trust Funds 
For PacifiCorp's Nuclear Decommissioning Trust Agreement 

a Documentation is complete when. the following are included: 

D 1. trust agreement (originally signed duplicate); Paci:fiCorp's Trust Agreement is 
not included with this submittal. See Plan Sections 6.4 and 6.5 and note that 
10 CFR 72.30( e) specifies the requirements for submitting this ~ocument to 
theNRC. 

• 2. Schedule A, 

• 3. Schedule B, 
B "4. Schedule C, 

• 5. specimen certificate of events, 

• 6. specimen certificate of resolution, 

• 7. letter of acknowledgment, . 
• 8. receipt or statement from the trustee showing the trust's current market value, 

See Plan Section 5.3 and Table 5.3-2 
• 9. Checklist 4-B'(ifmodel trust wordirig is modified or not used). See Plan Appx 6-4 

• The trustee is qualified when the following conditions are met: 
-' 

• The :financial institution is regulated by a Federal or State agency. 

• The :financial institution has authority to act as a trustee and has trust operations that 
are regulated and examined by a Federal or State agency. 

B · The trust's current mark~t value equals or exceeds the required coverage level. 
-- -- -·-s;~p.-;n:s~tions~f~nli'abie-s.3~i -.. ···· --.. --.. --·--· .. -- ·- ------- -·-- ·/· 

j 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

APPENDIX 6-4 

Checklist,4-8 Terms and Conditions Needed in Decommissioning Trust 
Agreements For PacifiCorp 

• Execution date of trust includes the following: 

B Purpose of trust ("whereas" clauses). . 

• Statement of licensee's regulatory obligations·as reason for the trust fund. 

• Grantor or grantors (introductory paragraph). 

B Trustee or trustees (introductory paragraph) includes the following: 

• 1. names and addresses; and 

• 2. bank or corporate trustee. 

B Identification offacilities'(name, address, and license number) and cost estimates or 

prescribed amounts (Section 2 and Schedule A). 

• Words of transfer, conveyance, and delivery in trust (Section 3). 

• Description of trust property (Section 4 and Schedule B) includes the following: 

B 1. cash, 

D 2. securities, and 

D 3. other liquid assets. 

• Additions to trust (Section 4). 

m Distribution of trust principal (Section 5) includes the following: 

• .L_ciisbnrsement toJ.ic.ens_e.e up.on..p_r_oper certification;_ 

• 2. payment for activities atNRC's direction in writing; 

• 3. refund to grantor at NRC's written specification upon completion of 

9-ecomm.issioning; and 

Iii 4. maximum withdrawal of funds at one time for a particular license is limited to 

10 percent of the remaining funds available for that license unless NRC written 

approval is attached. · 

• Trust management (Sections 6-8) includes the following: 

• 1. discretionary powers; 

·• 2. fiduciary duty; 
• 3. commingling and investment; 

• 4. sale or exchange of trust property; 

• 5. scope of investments; 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

Checklist 4-8 Te_rms and Conditions Needed in Decommissioning Trust 

Agreements For PacifiCorp (continued) 

• 6. express powers of trustee; 

• 7. borrowing money and encumbering trust assets; 

D 8. insurance (optional);· 

D 9. operation of business (optional); and 

II 10. compromise of claims (optional). 

• Taxes and expenses (Section 9). 

a Annual valuation (Section 10). 

• Advice of counsel (Section 11 ). 

a Authority, compensation, and tenure of trustees (Sections 12-14) includes the following: 

• 1. trustee compensation (Schedule C), 

• 2. successor trustee, and 

• 3. instructions to trustee. 

' • Amendment of agreement (Section 15). 

• Irrevocability and termination (Section 16). 

&I Immunity and indemnification (Section 17). 

• Law to govern construction and operation of trust (Section 18) . 
. ·- - ··-- .. - -·-· ·- - . ---· - ........ ··-- - ·- - . . . -··· - - - ... - . --

• Interpretation and severability (Section 19). 

• Signatures and titles. 

• Acknowledgments, seals, or attestations, if necessary or desired (witness by notary public). 
' . . 

• Acceptance of trust by trustee or trustees (aclmowledgment). 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

Checklist 10 

APPENDIX 6-5 

External Sinking Funds 
For PGE 

D Documentation is complete when both of the following are included: 

D 1. prepayment mechanism ( originally signed duplicate) and all supporting 

documentation (see Section A.4 and attach Checklist 4-A, as applicable); and 

PGE's prepayment mechanism is a Nuclear Decommissioning Trust with a 

separate account for ISFSI Radiological Decommissfoning Funds. PGE's 

Trust Agreement is not included with this submittal. See Plan Sections 6.2 and 

(i.S ~:Qd no_t~ tl~at ~-0 _ <;:F.~ 72:30( e) specifies the requirements for submitting 

·this document to the NRC. See Plan Sections 6.2, Tables 5.2-1 and 5.3-1, and 

Plan Appendices 6-1 and 6.:.2 for PGE's Checklists 4-A and 4-B. 

D 2. surety method, parent company guarantee or self-guarantee, or insurance 

(originally signed duplicate) and all supporting documentation (see Sections A.5 

through A.9 and attach Checklists 5-A through 9-A, as applicable). N/ A for PGE 

that uses 10 CFR 72.30(e)(5) and 50.75(e)(l)(ii) 

• The total amount of the external sinking fund plus the surety, guarantee, or insurance equals 

or exceeds the req~ed coverage level. PGE's ISFSI Radiological Decommissioning Fund 

. account is more than fully funded for PGE's 67.5% ownership share. See Plan 

Section 5.3 and Tables 5.2-1. and 5.3-1. 

- ... - . - - - . - . . .. . . - . ·-
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. TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

APPENDIX 6-6 

Checklist 10 External Sinking Funds 
For PacifiCorp 

D Documentation is complete when both of the following are included: 

D 1. prepayment mechanism ( originally signed duplicate) and all supporting 

documentation ( see Section A.4 and attach Checklist 4-A, as applicable); and 

PacifiCorp's prepayment mechanism is a Nuclear Decommissioning Trust 

with a separate account for ISFSI Radiological Decommissioning Funds. 

P~c:i:f;iCorp's Trust Agreement is not included with this submittal. See Plan . 

Sections 6.2 and 6.5 and note that 10 CFR 72.30(e) specifies the requirements 

for submitting-this document to the NRC .. See Plan Sections 6.4, Tables 5~2-3 

and 5.3-2, and Plan Appendices 6-3 and 6-4 for PacifiCorp's Checklists 4-A 

and 4-B. 

D 2. surety method, parent company guarantee or self-guarantee, or insurance 

(originally signed duplicate) and all supporting documentation (see Sections A.5 

throughA.9 and attach Checklists 5-A through 9-A, as applicable). NIA for 

PacifiCorp that uses 10 CFR 72.30(e)(5) and 50.75(e)(1)(iJ.) 

·• The total amount of the external sinking fund plus the surety, guarantee, or insurance equals 

or exceeds the required coverage level. PacifiCorp's ISFSI Radiological 

Decommissioning Fund account is fully funded for Pacifi.Corp's 2.5% ownership share. 

See Plan Section 5.3 and Tables 5.2-3 and 5.3-2. 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

Checklist 11-A 

APPENDIX 6-7 

Statements of Intent 
ForEWEB 

• Documentation is complete when the following are included: 

D 1. statement of intent (originally signed duplicate); 

EWEB's Statement of Intent is not included with this submittal. See Plan 

Sections 6.3 and 6.5 and note that 10 CFR 72.30( e) specifies the requirements 

for submitting this document to the NRC. EWEB will submit this document 

separately to the NRC. 

• 2. documentation verifying that the signatory is authorized to represent the licensee in 

providing the statement of intent (signatory should be head of agency or designee ); 

and 
Signatory is head of agency 

• 3. Checklist 11-B (if model statement of intent wording is modified or not used). 

(~--- i • The amount of the statement of intent equals or exceeds the required coverage level. 

i 
I 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

Checklist 11-8 

APPENDIX 6-8 

Terms and Conditions Needed in Decommissioning 
Statements of Intent For EWEB 

Us~ this checklist only if deviating from th.e wording recommended in Section A.11.4. 

• Description of authority of government entity to make the statement of intent. 

• Identification of Federal, State, or local government licensee. 

111· Description offacility(ies) (name, address, and license number) for which statement of intent 
provides :financial assurance and corresponding costs of required activities. · 

a Specification of the amount of funds being assured. · 

• Statement that funds for required activities will be requested and obtained from the 
appropriate funding body when necessary. 

II Recitation of authority for signatory to sign the statement of intent. 

B Signatures. 

• Names and titles of signatories. 

R Date. 
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TROJAN ISFSI PRELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

APPENDIX 7-1 

Certification of Financial Assurance 

from 

Portland General Electric Company for 67.5% Ownership - Enclosed 

Revision 1 



CERTIFICATION OF FINANCIAL ASSURANCE 

Principal: Portland General Electric Company, 121 SW Salmon Street, Portland, Oregon 97204-2901 

NRC license number, name and address of facility: SNM-2509, Trojan Independent Spent Fuel Storage Installation 

(ISFSI), 71760 Columbia River Highway, Rainier, Oregon 97048 

Issued to: U.S. Nuclear Regulatory Commission 

I certify that Portland General Electric Company, as a co-owner of the Trojan site and Trojan ISFSI facilities with 

Eugene Water and Electric Board and PacifiCorp, is licensed to possess spent nuclear fuel, licensed under 10 CFR 

Part 72 in the following amounts: 

. Type of Material 
Spent fuel from Trojan Nuclear Plant and associated radioactive materials related to receipt, storage, and 

transfer of the fuel assemblies. Chemical and/or Physical Form: Spent fuel assemblies and damaged fuel 

assemblies as U02 clad with Zircaloy-4. Fuel debris as U02 contained in Failed Fuel Cans or Damaged Fuel 

Containers. · 

Amount of Material 
344.5 MTIJ of intact spent fuel assemblies, damaged fuel assemblies, and fuel debris. 

1--- · . I also certify that financial assurance for Portland General Electric Company's 67 .5 percent ownership share of the 

. Trojan site and Trojan ISFSI facilities in the amount of $3,994,000 ( of the total site-specific ISFSI radiological 

· · decommissioning cost estimate of $5,917,000), in nominal US dollars has been obtained for the purpose ofISFSI 

radiological decommissioning as prescribed by 10 CFR Part 72. 

I also certify that Portland General Electric Company is qualified to use the assur~ce method of 10 CFR Part 

72.3 0( e )(5) and 10 CFR Part 5 0. 7 5 ( e )(1 )(ii), and Portland General Electric Company recovers the total cost of its 

share of Trojan decommissioning costs through rates established by "cost of service" or similar ratemaking 

regulation which will provide funds needed for its share of ISFSI radiological decommissioning costs. As of 

Dctober 31., 2015,_$5.,13_Q,604 has_been cdllected in Portland General Electric Company's Nuclear . 

Decommissioning Trust ISFSI Radiological Decommissioning Sub-Account for its share ofISFSf radiofogicaI - -. 

decommissioning costs. Therefore, no additional amount remains to be collected for ISFSI radiological 

decommissioning. In the future, if additional funds are needed for ISFSI radiological decommissioning, the funds 

will be transferred from one of the other Trojan decommissioning trust accounts into the ISFSI Radiological 

Decommissioning Sub-Account. · 

Contact information for this certification of financial assurance by Portland General Electric Company is as 

· follows: 

Licensee Name: 
License Number: 
Docket Number: 

Issuer: 

l' 

[000580.001/224258/1] 

, Portland General Electric Company 

SNM-2509 
72-017 

Portland General Electric Company 

121 SW Salmon Street 
Portland, Oregon 97204-2901 
Jim Lobdell, Chief Financial Officer 

Phone:503-464-2723 



( 

Trustee: The Northern Trust Company 
50 South LaSalle Street 
Chicago, Illinois 60603 
Mike Sullivan, Second VP, Relationship Manager 

Phone: 312-557-1446 

Date: December _i 2015 

Portland General Electric Compan_J.'it..Gr? 

· r VP of Finance, CFO and Treasurer 

[000580.001/224258/1] 
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APPENDIX 7-2 

Certification of Financial Assurance 
' . 

from 

Eugene Water and Electric Board (EWEB) for 30% Ownership - Enclosed 

,..- . 
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CERTIFICATION OF FINANCIAL ASSURANCE 

Principal: Eugene Water & Electric Board 

NRC license number, name and address of facility: SNM-2509, Trojan Independent Spent Fm:~l Storage Installation 

(ISFSI), 71760 Columbia River Highway, Rainier, Oregon 97048 

Issued to: U.S. Nuclear Regulq.tory·Commission 

I certify that Eugene Water & Electric Board, with Portland General Electric Company and PacifiCorp are licensed to 

possess spent nuclear fuel, licensed under 10 CFRPart 72 in the following amounts: 

. Type of Material 
Spent fuel from Trojan Nuclear Plant and associated radioactive materials related to receipt, storage, and transfer 

of the fuel assemblies. Chemical and/or Physical Form: Spent fuel assemblies and damaged fuel assemblies as 

U02 clad with Zircaloy-4. Fuel debris as U02 contained in Failed Fuel Cans or Damaged Fuel Containers. 

Amount of Material 
344.5 MTU of intact spent fuel assemblies, damaged fuel assemblies, and fuel debris. 

I also certify that financial assurance for Eugene Water &Electric Board's 30 percent Trojan ownership share in the 

amount of $1,775,000 of the total site-specific ISFSI radiological decommissioning cost estimate of $5,917,000, in 

nominal US dollars has been obtained for the purpose ofISFSI radiological decommissioning as prescribed by 10 

CFRPart72. 

~ also certify that the Eugene Water & Electric Board maintains Net Billing Agreements with the Bonneville Power 

·· Administration (Bonneville). The Net Billing Agreements contractually obligate Bonneville to pay costs associated 

with Eugene Water & Electric Board's 30 percent ownership share of Trojan, including spent fuel management, 

ISFSI radiological decommissioning, and non-radiological decommissioning costs. Bonneville's confirmation of its 

contractual obligation is attached to this Certification. Pursuant to 10 CFR Part 72.30( e )( 4), Eugene Water & 

Electric Board, a government agency, uses a Statement of Intent to provide financial assurance for Eugene Water & 

Electric Board's 30 percent of the costs of Trojan decommissioning, including ISFSI radiological decommissioning. 

Contact information for this certification of financial assurance by Eugene Water & Electric Board is the following: 

Licensee name: 
License number: 
Docket number: 

Licensee: 

Signature and Date 

~~ ---:'i~ %,.--J 
• -;::;;,r ,./ 

Eugene Water & Electric Board 
SNM-2509 
72-017 

Eugene Water & Electric Board 
500 East 4th Avenue 
Eugene, Oregon 97401 
Roger Gray, General Manager 
Phone: 541-685-7000 

·---· Roger Gray 
Title: General Manager 
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TROJAN ISFSI PKELIMINARY RADIOLOGICAL DECOMMISSIONING PLAN 

APPENDIX 7-3 

Certification of Financial Assurance 

from 

PacifiCorp for 2.5% Ownership - Enclosed· 

\ 
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CERTIFICATION OF FINANCIAL ASSURANCE 

Principal: PacifiC9rp, 825 NE Multnomah Street, Suite 2000, Portland, Oregon 97232 

NRC license number, name and address of facility: SNM-2509, Trojan Independent Spent Fuel 

Storage Installation (ISFSI), 71760 Columbia River Highway, Rainier, Oregon 97048 

Issued to: U.S. Nuclear Regulatory Commission 

I certify that PacifiCorp, as a co-owner of the Trojan site and Trpjan ISFSI facilities with 

· Portland General Electric Company and Eugene Water and Electric Board, is licensed to possess 

spent nuclear fuel, licensed under 10 CFR Part 72 in the following arnpun~s: 

Type of Material 
Spent-fuel from Trojan Nuclear Plant and associated radioactive materials related to receipt, 

storage, and transfer of the fuel assemblies. Chemical and/or Physical Form: Spent fuel 

assemblies and damaged fuel assemblies as U02 clad with Zircaloy-4. Fuel debris as U02 

contained in Failed Fuel Cans or Damaged Fuel Containers. 

Amount of Material 

1 344.5 MTU of intact spent fuel assemblies, damaged fuel assemblies, and fuel debris. 

I also certify that financial assurance for Pacifi.Corp's 2.5 percent ownership share of the Trojan 

site and Trojan ISFSI facilities in the amount of$148,000 (of the total site-specific ISFSI · 

radiological decommissioning cost estimate of $5,917,000), in nominal US dollars, has been 

obtained for the purpose of ISFSI radiological decommissioning as prescribed by 10 CFR Part 

72. 

I also certify that PacifiCorp is qualified to use the assurance method of 10 CFR Part 72.3 0( e )( 5) 

. ·au.a-Hr. CFRJ>arl 50~75(eJ(1J(il), and Pacifieorp-:recoversi:he·total-cost-of-its-share-0f - -- -

decommissioning costs through rates established by "cost of service" or similar ratemaking 

regulation, which will provide funds needed for PacifiCorp's share ofISFSI radiological 

decommissioning costs. As of October 31, 2015, $1,547,445.83 has been collected in 

PacifiCorp's Trojan Nuclear Decommissioning Trust for PacifiCorp's share of Trojan 

decommissioning costs, including ISFSI radiological decommissioning costs. As of November 

24, 2015, $148,013.20 was deposited into the ISFSI Radiological Decommissioning Fund of 

PacifiCorp's Trojan Nuclear Decommissioning Trust. Therefore, no additional amount remains 

to be collected in respect of Pacifi.Corp's share of ISFSI radiological decommissioning costs .. 

Contact information for this Certification of Financial Assurance by PacifiCorp is as follows: 

Licensee Name: 
LiceJ+Se Number: 
Docket Number: 

PacifiCorp 
SNM-2509 
72-017 

1 
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Issuer: 

Trustee: 

PacifiCorp 
825 NE Multnomah Street 
Portland, Oregon 97232 
Attn: Mahendra B. Shap., Director, Treasury 
Phone:503-813-6390 

State Street Bank and Trust Company 
· · 1200 Crown Colony Drive, CC5 

Quincy, MA 02169 
Attn: Mark Curran, Vice President 
Phone: 617-537 0966 

Date: November 24, 2015 

PACIFICORP 

By: --
Name: Mahendra B. Shah 
Title: Director, Treasury 

) 
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