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LICENSE APPLICATION SECTION REVISION STATUS,
LIST OF AFFECTED SECTIONS, AMB-REVISION SUMMARY, AND LIST OF LRA CHANGES

BRERPORETITLE Trojan ISFSI License Renewal Application (LRA)

This sepes=L RA is submitted to the NRC in support of the application to renew the Trojan ISFSI Part 72 Site-
Specific License No. SNM-2509.

A : FAHA = pHon hang W If any change in the content is made to
LRA Chapter 1,2,or3or Appendlx A, B, C orD, then the change is indicated by a “bar” 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:

e Sequential tem number,

e Section number,

e Page number,

e Reason Type (E = editorial, C = clarification or correction, and RAIl = RAl response),

e Description of change

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. Summary Description of Change
Pages i through viis# 81 dnitialdssuelanuary 2019
Page 1 of 18 Revision 1

January 2019




Trojan ISFSI License Renewal Application
01/23/2019

LICENSE APPLICATION SECTION REVISION STATUS,
LIST OF AFFECTED SECTIONS, AMNB-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 &=221-13

81

saitiaHssuelanuary 2019

Chapter 2 — Renewal Scoping

Affected Section or Table No.

Current Revision No.

Summary Description of Change

81

Pages 2-1 through 2=222-16

iaitialssuelanuary 2019

Chapter 3 — Aging Management Reviews

Affected Section or Table No.

Current Revision No.

Summary Description of Change

Pages 3-1 through 2=323-42

81

taitialdssuelanuary 2019

Appendix A — Aging Management Programs

Affected Sectien-orTFable

Al AnAan

Current Revision No.

Summary Description of Change

Pages A-1 through A-4320

81

daitiaHssuelanuary 2019

Appe

ndix B - Time-Limited Aging Analyses (TLAAs)

Affected Section or Table No.

Current Revision No.

Summary Description of Change

Pages B-1 through B-3

81

iaitiaklssuelanuary 2019

Appendix C - Tollgate

Assessments

Affected Section or Table No.

Current Revision No.

Summary Description of Change

Pages C-1
threugh-C-4(C-2 through C-4

o1

deleted)

{aitabssuelanuary 2019

Appendix D — Pre-Application/Baseline Inspections

Affected Section or Table No.

Current Revision No.

Summary Description of Change

o1

Pages D-1 through D-3

initiakssuelanuary 2019

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

Affected Section or Table No.

Current Revision No.

Summary Description of Change

Page E-1 with Attachment

0

Initial Issue

Page 2 of 18

Revision 1
January 2019
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LICENSE APPLICATION SECTION REVISION STATUS,
LIST OF AFFECTED SECTIONS, AMB-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 faitiak)anuary 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 1l - ;
-with Attachment Proposed Revision 15a il uEny 2008 Subrital

Appendix H — PGE-1082, Trojan ISFSI Preliminary Radiological Decommissioning Plan,
Proposed Revision 1

Affected Section or Table No. Current Revision No. Summary Description of Change
Pages H-1 and H-2 1 itial .
with Attachment Proposed 1a IangEp eIl SubmitEl
Page 3 of 18 Revision 1

January 2019




List of LRA Changes

Page

Reason

Item Section (Note 1) (Note 2) Description
LRA Revision 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
1 Status 1 through 3 E 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 2019" to applicable LRA pages.
4 g;;z;tsRA 4 through 18 E This new List of LRA Changes contains a comprehensive listing of changes in sequential order throughout the LRA including the Appendices.
i [TOC i, i RAI2-1 |Added new Section 3.7 for Aging Management Review Results - ISFSI Pad and re-numbered following Sections to be 3.8 - 3.10.
i |TOC iii, iv R%IAZ_-::; Added references to new ISFSI SAR 9.7 Table numbers and added new Table 2-7 for Intended Safety Functions of ISFSI Pad Subcomponents.
v |Glossary e c 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.
1-1 1.2 1-2 E Clarified wording describing damaged fuel.
1:3.7
1201 19-3:7:9 1-6 through 1-8 C For clarification, added the word "Proposed” to Revision 1 for PGE-1082.
1:3:7.2
13 12; 3 1-6.1-8 C/RAI 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
1'3'7'4 : “conclusions” added in response to NRC’s RAI letter, dated April 3, 2018. (Reference PGE response letter dated May 15, 2018.)
1-4 |1.31 1-9 C 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,
1. - & L
2 [leetsh -0 dwsnghiaAe € |added the word "Proposed” to Revision 1 for PGE-1082.
Added reference to new ISFSI SAR table numbers throughout chapter. LRA Tables 2-1 through 2-7 will be added to the SAR as Tables 9.7-1 through
2-1 |21 2-2 C/RAI A-13 97-7
2-2 (2.2 2-2 E Clarified the content of the MPC to include the Damaged Fuel Container, Failed Fuel Can, and Fuel Debris Process Can Capsule.
23 |2.211 2-2 E Clarified wording describing damaged fuel.
2-4 (2.21.3 2-3 E 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
25 |2215 2.3 2.4 RAI 2-1 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
T . 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. ¢
2-6 |12.2.1.6 2-4 E 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
2701221 F 2-4 E 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.
2-8 12.2.1.8 2-4 E 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
29 (222 2-4,2-5 RAI 2-1 ;
Pad now scopes in. Added reference to new ISFSI SAR tables.
2-10 |2.2.3 2-5 Cc Added reference to new ISFSI SAR table and deleted words for ISFSI Pads.
2-11 |2.2.2 2-5 C Updated Reference 2.2.2 to NUREG 1927, Revision 1, Section 2.4.2 for the definition of ITS functions.
212 |Table 2-1 2.6 RAI 2-1 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.

Revision 1
January 2019
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List of LRA Changes

Page

Reason

| = .

tem Section (Note 1) (Note 2) 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 N/A. 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.

213 |Table 2-2 2.7 2.8 mmmzWMmmMmmmmmmmmMmmmmmmmmMmmmmﬂmwmmmmmmmmmewmwm

: loading oprations and have no Intended Functions during storage. For ltem 21 (Vent and Drain Cap Screw), corrected subcomponent title. For Item 32

(Port Cover Plate Set Screw), changed Intended Function from Confinement to N/A. 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 10 (Inlet Air Assembly) and 11 (Outlet Air Assembly), added reference to new Note 4. Corrected

2-14 |Table 2-3 2-9 RAI' A-6 [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

2-15 (Table 2-4 2-10, 2-11 C/RAI 2-2 |Function from N/A 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 N/A to Structural Integrity. For Iltems 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.

2-16 |Table 2-5 2-12 C Added reference to new ISFSI SAR table. Corrected Reference number (2.2.2) in Note 1.

217 |Table 2-6 2-13 through 2-15 RAI 2.2 Exten_si\_/ely revised tgble to inf:lude part level description of the Transfer Station, Transfer Pad, and Impact Limiter for completeness. Revised header
descriptions for consistency with other LRA tables.

218 |Table 2-7 216 RAI 2-1 Added new tab!e listing In.tende.(.i Functions of ISFSI Pad subcomponents. The pad scopes in since, although it is not ITS, gross failure could affect the
Intended Function of Retrievability.

3:15518.1 3-1 = Clarified that the management review process involves identification of aging effects requiring managment as well as the associated aging mechanism.

3-2 13.1.1 3-1 C Added references to new ISFSI SAR tables.

3-3° 1312 3-1,3-2 C Corrected references to LRA table numbers and added reference to new ISFSI SAR tables.

3-4 (3.1.21 3-2 C Added reference to inert gas environment inside Transfer Cask Water Jacket for completeness.

35 3122 32 e Changed description of air temperature "limits" to air temperature "range"” since controls are not placed on ambient air flowing through Concrete Cask

hies annulus and inlet/outlet assemblies.

3-6 [3.1.24 3-2 o] Added reference to new ISFSI SAR tables.

3-7 |3.1.4 3-3 E 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

3-8 13.1.6.1 3-4 C : s i + " Trnianh i
information on the equipment used. Updated reference numbers for related inspection reports. Removed reference to "Trojan" personnel since
contract personnel also participated in past inspections.

39 [3.1.6.2 3-5 = Updated LRA section reference.

3-10 |3.2 3-5 Cc 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.

3-11 |3.214 3-7 C Added description of Fuel Debris Process Can Capsule for completeness and consistency with LRA Section 2, Section 2.2, and Table 2-1.

Revision 1
Page 5 of 18 January 2019



List of LRA Changes

Page

Reason

Item Section (Note 1) (Note 2) Description
3-12 |13.2.2 3-7 Cc Added reference to new ISFS| SAR table.
3-13 |3.2.4 3-8 E Updated LRA section reference.
314 |325 3.8 c 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).
3-15 (3.2.6 3-8 Cc Added reference to new ISFSI SAR table. Updated LRA section references.
3-16 3.3 3-8 C 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.
317 (331 3.9 Clarified that the Transfer Cask trunnions "were" designated as special lifting devices (past tense) since the Transfer Cask is no longer used as a
=t special lifting device.
3-18 13.3.2 3-10 Removed extraneous comma.
3-19 [3.3.2 3-10 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
3-20 (3.3.3 3-10 RAI 3-5 |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 during future MPC transfers.
3-21 (334 3-10 E Updated reference to LRA section for consistency.
3-22 |3.35 3-11 RAI A-5 [Expanded the description of the aging effect requiring management to “corrosion pitting and crevice corrosion” for consistency with Table 3-2.
3-23 [3.3.6 3-11 C Added reference to new SAR table. Updated reference to LRA section for consistency.
3-24 |34 3-11 C 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.
3-25 |3.4.1 312 C 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.
3-26 |3.4.2 3-12, 3-13 o] 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.
3-27 |134.3 3-13 C Added reference to new SAR table.
3-28 |34.4 3-13 E Updated reference to LRA section for consistency.
329 [3.45 314 RAI A6 Removed reference to loss of fracture toughness for metal components (from radiation exposure) based on analysis results. Expanded description of
157 concrete aging effects to include loss of strength, spalling, cracking, and scaling caused by corrosion of embedded reinforcing steel.
3-30 |34.6 3-14 C Added reference to new SAR table. Updated reference to LRA section for consistency.
331 3.5 3-14 C 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.
3-32 [3.51 3-14 Cc Updated reference to LRA table for consistency.
3-33 13.5.2 3-15 (0] Added reference to new SAR table.

Revision 1
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List of LRA Changes

Page

Reason

Item Section (Note 1) (Note 2) Description
3-34 (3.5.3 3-15 c Added reference to new SAR table.
3-35 |3.54 3-15 C Updated reference to LRA section for consistency.
3-36 |3.5.6 3-15 C Added reference to new SAR table.
3-37 |3.6 3-16 C 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.
3-38 13.6.1 3-17 RAI 2-2 |Expanded description of Impact Limiter components to include top plate. Added reference to new SAR table.
3-39 [3.6.3 317 C Added reference to new SAR table.
3-40 |3.6.4 3-17 Cc Noted that no TLAAs are associated with the Transfer Station.
RAI 2-2
3-41 |3.6.5 3-17 RAI 3-4 |Added aging effects of Transfer Pad concrete. Added aging effects for Impact Limiter top plate and epoxy foam.
342 (3656 318 Eﬁll 2:2 Added reference to new SAR table. Updated rgfereqces to LRA sections.ﬂ').r consistency. Added Transfer Station Pad and Impact Limiter top plate and
RAI 3-4 |epoxy foam as Transfer Station components with aging management activities.
3-43 3.7 3-18 RAI 2-1 |New section based on ISFSI Pad scoping in.
3-44 (3.71 3-18 RAI 2-1 |New section based on ISFSI Pad scoping in.
3-45 [3.7.2 3-19 RAI 2-1 [New section based on ISFSI Pad scoping in.
3-46 |3.7.3 3-19 RAI 2-1 |New section based on ISFSI Pad scoping in.
3-47 |3.7.4 3-19 RAI 2-1 |New section based on ISFSI Pad scoping in.
3-48 |3.7.5 3-19 RAI 2-1 |New section based on ISFSI Pad scoping in.
3-49 |3.7.6 3-19 RAI 2-1 |New section based on ISFSI Pad scoping in.
3-50 |3.8 3-19 E Renumbered for consistency.
3-51 [3.8.1 3-19 E Renumbered for consistency.
3-52 |3.8.2 3-20 E Renumbered for consistency. Updated LRA section reference for consistency.
3-53 13.8.3 3-20 E Renumbered for consistency. Updated LRA section reference for consistency.
3-54 [3.8.3.1 3-20 E Renumbered for consistency. Updated LRA section reference for consistency. Corrected typographical error.
3:-551513/8:3.2 3-20, 3-21 E Renumbered for consistency. Updated LRA section reference for consistency.
3-56 |3.9 3-21 E Renumbered for consistency.

Revision 1
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List of LRA Changes

Page

Reason

Item Section (Note 1) (Note 2) Description
3-57 |3.10 3-21 E Renumbered for consistency.
3-58 |3.10.1 3-21 E Renumbered for consistency. Updated LRA section reference for consistency.
3-59 [3.10.2 3-21,3-22 = Renumbered for consistency. Updated LRA section references for consistency.
3-60 |3.10.3 3-22 E Renumbered for consistency. Updated LRA section reference for consistency.
3-61 (3.10.4 3-22 E Renumbered for consistency.
362 [3.11 3.23 c 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 consistency. Updated Reference 3.8.3 (Holtec Shielding Calculation) revision number from 4 to 6.
3-63 [Table 3-1 3-24 through 3-27 C Added reference to new SAR table.
364 |Table 3-1 3-24 through 3-27 E gglr(r;:cted column entries for aging effect and aging mechanism that were reversed for the Shell, Baseplate, Lid, Closure Ring, and Plugs for Drilled
3-65 |Table 3-1 3-24 through 3-27 | RAI2-2 |Deleted Intended Function and remaining information for Plugs for Drilled Holes based on evaluation of these items in Table 2-2.
3-66 [Table 3-1 3-24 through 3-27 C Corrected descriptions of Vent and Drain Cap Screw, Port Cover Plate Set Screw subcomponents.
367 |Table 3-1 3-24 through 3-27 c 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 during extended storage.
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
3-68 |Table 3-1 3-24 through 3-27 C Container, Failed Fuel Cans, and Fuel Debris Process Can Capsule subcomponents. Added Note 3 referencing Holtec RRTI 2536-004R0 which
concluded that certain MPC subcomponents do not require fatigue evaluation.
Added Fuel Debris Process Can Capsule for completeness and consistency with Table 2-2. Added Basket Cell Spacer Block and Basket Center
3-69 |Table 3-1 3-24 through 3-27 C ; ; g
: Column subcomponents, and filled in table columns for these subcomponents, for completeness and consistency with Table 2-2.
3-70 |[Table 3-1 3-24 through 3-27 C For Short Cell Spacer Plates filled in table columns for consistency with Table 2-2.
3-71 |Table 3-2 3-28 through 3-31 C Added reference to new SAR table. '
372 |Table 3-2 3.28 through 3-31 c Replaced "Transfer Cask AMP Wittl "N/A" f"or the aging maf\agement activities of the Radial Lead Shield since this subcomponent is in an Embedded
environment. Also changed "None" to say "None Identified".
373 |Table 32 328 through 3-31 RAI A1 Copgcteq the Top Lid Shielding (Holtite) environment to say Embedded, resulting in no aging effects, aging mechanisms, or aging management
activites in subsequent columns
3-74 |Table 3-2 3-28 through 3-31 RAI 2-2 |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
375 |Table 3-2 3.28 throuah 3-31 RAI 3-5 Jacket Top Plates, Water Jacket Trunnion Plate, and Water Jacket Cap Plate. As appropriate, the material/environment combinations added are
9 Carbon Steel / Embedded and Carbon Steel / Intert 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 during future MPC transfer activities.
3-76 |Table 3-2 3-28 through 3-31 RAI 3-1 |Deleted Lid Bolt subcomponent to be consistent with Table 2-4 Item 17. This subcomponent is no longer used.
3.77 |Table 3-2 3.28 through 3-31 c 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
9 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
3-78 |Table 3-2 3-28 through 3-31 Cc A ; : ; : + hess L A :
management or aging mechanisms were identified, and no aging management activities were called out for this inaccessible region.
3-79 [Table 3-2 3-28 through 3-31 RAI 3-1 |Added the Intended Function of Structural Integrity and filled in the remaining columns for the Transfer Cask Lid studs, nuts, and washers.
3-80 |Table 3-2 3-28 through 3-31 Cc For Water Jacket Port Cover Plate, Gasket, and Screws, changed all columns to say N/A for consistency with Table 2-4.

Revision 1
January 2019
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List of LRA Changes

< Page Reason T
Item Section (Note 1) (Note 2) Description
3-81 |Table 3-2 3-28 through 3-31 RAI 2-2 |Added the Intended Function of Structural Integrity and filled in the remaining columns for the Door Lip and Door Beam.
3.82 |Table 3-2 3-28 through 3-31 RAI 2-2 Added referen'ce to Note.2 for the Door Top.PIate Clevis, Door Stop Elate. an.d Door Hex Bolt subcomponents. Added Note 2 stating that these items
were used during operations and are not relied on for Intended Functions during storage.
3-83 |Table 3-3 3-32 and 3-33 C Added reference to new SAR table.
3-84 |Table 3-3 3-32 and 3-33 E Updated section number references in Aging Management Activities column.
3-85 |Table 3-3 3-32 and 3-33 = Changed "N/A" to "None Identified" for the Tile aging mechanism for consistency.
3.86 |Table 3-3 3.32 and 3-33 RAI 3-2 Added "I__oss of Material" as an aging effect requiring management fqr Reinforcement Bar: for this aging effect, added corrosion as the aging
mechanism and added a reference to the Concrete Cask AMP for aging management activities.
3-87 |Table 3-3 3-32 and 3-33 RAI 3-2 |Added "Reinforcement Bar Corrosion” as an aging mechanism for the Concrete Shell, with the Concrete Cask AMP as the Aging Management Activity.
3.88 |Table 3-3 3.32 and 3-33 RAI A-6 Changed aging effects requiring management and aging mechanism entr}es for Ir_'nlet Air Assembly and Outlet Air Assembly to N/A with a reference to
Note 2. Added Note 2 stating that the concern for these subcomponents is to maintain an open air flow path.
3-89 [Table 3-4 3-34 C Added reference to new SAR table.
Changed "None" to "None Identified" in aging effects requiring management column for consistency. Changed "N/A" to "None Identified" in aging
3-90 |Table 3-4 3-34 E ; ;
mechanism column for consistency.
3-91 [Table 3-5 3-35 through 3-40 c Added reference to new SAR table.
3.92 |Table 3-5 3-35 through 3-40 RAI 2-2 |Revised entlrg table to a parts leveln eyaluat|on of Transfer Station subcomponents. Included separate sections for the Transfer Station Structure,
RAI 3-4 |Transfer Station Pad, and Impact Limiter.
3-93 |Table 3-6 3-41 RAI 2-1 |Added new table for ISFSI Pad Subcomponents based on the ISFSI Pad scoping in per Criterion 2.
3-94 |Table 3-7 3-42 E Updated table number.
3-95 |Table 3-8 3-43 = Updated table number. Updated section reference in Note 1.
A-1 :A?DF)C?TI\I/TPA A-1 Cc Updated section number reference. Added references to new SAR tables.
Appendix A Changed "mechanisms of concern" to "effects requiring management" for consistency of terminology. Listed pitting, crevice corrosion, and cracking
A-2 |MPC AMP |A-2 C due to stress corrosion cracking as additional aging effects requiring management. Clarified extent of MPC inspections as applicable to external MPC
Introduction surfaces.
A3 I:A‘l)’pgTI\IAXPA A2 RAI A-13 Deleted statement that the MPC AMP is based on a contuation of the existing Trojan Structural Inspection Program for consistency with revised
litroduction propsed SAR wording which notes that the old program (reference SAR Section 9.7.7) is bring replaced by the new MPC AMP.
Ad :A%pgr,?hll)l(PA A2 c 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.
Element 4
Appendix A 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"
A-5 |MPC AMP  [A-2 RAI A-13 |to "...different cask or canister" for consistency with this change. Changed "This selected cask is consistent with the cask previously inspected" to "This
Element 4 selected cask is the cask previously inspected..." for clarity.
~ |Appendix A 5 ;
A-6 MPC AMP A-2 E Moved Note 1 to end of table for clarity.
Appendix A
A-7 |MPC AMP  [A-2, A-3 ] Added new sample basis wording that was not included in the original LRA.
Element 4
Appendix A Included the ISFSI Manager along with the inspector as personnel who will determine whether to upgrade the inspection to the VT-1 standard, and
A-8 |MPC AMP |A-3 RAI A-7 |whether to utilize a volumetric examination method. Including the ISFSI Manager in these decisions is appropriate since the ISFSI Manager represents
Element 4 the licensee. The inspector may be contracted.
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List of LRA Changes

. Page Reason z o
Item Section (Note 1) (Note 2) Description
Appeandix A Moved wording about the option to remove deposits and rust stains to reveal undamaged welds to the end of AMP Element 6, under "Indications
A-9 |MPC AMP A-3, A-4 C o = s f
Requiring Additional Evaluation," for clarity.
Element 6
Appendix A
A-10 [MPC AMP  [A-4 C Added the word "accessible” in reference to temporary attachment locations for clarity, since not all MPC locations are accessible.
Element 6
Appendix A
A-11 |MPC AMP  |A4 Cc Added wording for inspector to evaluate inspection results for indications to be entered into the CAP, for consistency.
Element 6
Appendix A
A-12 |MPC AMP |A4 C Deleted the words "apparent and root" that are not used in Trojan's CAP for root cause evaluations.
Element 7
Appendix A " " - ’ g g : - o s i
Deleted the words "QA program and" because Trojan's QA Program does not include this detailed level of information for each AMP. This information
A-13 [MPC AMP  [A-5 (o] i : . 4 :
will be included in the AMP implementing procedure.
Element 9
Appandbefs Clarified wording for when the AMP will be updated (as necessary based on periodic tollgate assessments) and where the tollgate assessments are
A-14 [MPC AMP  [A-5 C 3 g
described (SAR Section 9.7.8.5).
Element 9
Appendix A
A-15 [MPC AMP  |A-5 C Deleted reference to Note 2. Deleted Note 2 which contained ADAMS ML number references.
Element 10
Qppendbc /A Added reference to MPC-28 as the MPC that was inspected in 2018 and will be inspected during periodic internal inspections of Concrete Cask
A-16 |[MPC AMP  |A-5 C
PCC-03.
Element 10
g Appendix A §
A-17 TC AMP A-6 Cc Added reference to new SAR table.
Alg ?gp:&%'x & A6 c Changed "mechanisms of concern"” to "effects requiring management" for consistency of terminology. Listed crevice corrision cracking as additional
Introd ction aging effect requiring management.
Appendix A
A-19 |TC AMP A-6 C Deleted reference to Lifting Trunnions with regard to parameters monitored/inspected, consistent with corrections to table 3-2.
Element 3
Appendix A Changed "external surfaces" to "accessible surfaces" in the description of parameters inspected, to clarify the scope. Accessible surfaces are surfaces
A-20 [TC AMP A-6 C exposed to the environment that may be observed without moving or lifting the cask. This includes the MPC cavity surface, which could be described
Element 3 as an internal or external surface depending on the context.
Appendix A
A-21 |TC AMP A-6 RAI A-3 |Added description of inspection for defects and/or irregularities.
Element 3
Appendix A
A-22 |TC AMP A-6 RAI A-4 |Added the words "and conducted by qualified individuals" in reference to Transfer Cask visual inspections to clarify inspection requirements.
Element 4
AOpSRIA Changed "painted" to "coated" for consistency. Clarified that the scope includes MPC cavity surfaces. Changed inspection scope to defects and
A-23 [TC AMP A-6 RAIA-2 | pt ;
irregularities, which are defined elsewhere.
Element 4
Appendix A
A-24 |TC AMP A-7 C Deleted reference to surfaces to be inspected to be consistent with the description in the first bullet item.
Element 4
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Item Section (:cigi) T:;z(;'; Description
Appendix A
A-25 |TC AMP A-7 C Deleted reference to Lifting Trunnions with regard to parameters monitored/inspected, consistent with corrections to table 3-2.
Element 4
Appendix A
A-26 |TC AMP A-7 C Deleted the wording "using a QA validated procedure" because this terminology is not used at Trojan.
Element 4 :
Appendix A . - . . ; ,
A27 |TC AMP A7 RAI A4 Added specific acceptance criteria (with reference Fo Note 2) and evaluathn py the ISFSI Manager for en_try into the C/_\P‘ AAdded Note 2 which
Element 6 references RRTI 2536-002R2 for the technical basis for the acceptance criteria. Deleted confusing wording about enginering evaluations.
A-28 ?gp:;\ﬂc:;x i A-7,A-8 E Moved Note 1 to the end of the table for formatting consistency.
Appendix A
A-29 |TC AMP A-7 C Deleted confusing wording about engineering evaluations.
Element 7
Appendix A
A-30 |TC AMP A-7 C Deleted the words "apparent and root" that are not used in Trojan's CAP for root cause evaluations.
Element 7
Appendix A
A-31 |TC AMP A-8 RAI A-4 [Added wording to clarify the engineering evaluation process.
Element 7
3 ?gp:&%x A A8 c Deleted the worgs "QA program and" t_>ecause Trojan's QA Program does not include this detailed level of information for each AMP. This information
Element 9 will be included in the AMP implementing procedure.
A:33 ?gp:&(gx A A8 c Clarified wording for when the AMP will be updated (as necessary based on periodic tollgate assessments) and where the toligate assessments are
Element 9 described (SAR Section 9.7.8.5).
A-34 é%p:rh:i;x & A-9 C Added reference to new SAR table.
Appendix A RAI 3-2 Removed reference to loss of fracture toughness for metal components (from radiation exposure) based on analysis results. Expanded description of
A-35 |CC AMP A-9 RAI A-6 concrete aging effects to include loss of strength, spalling, cracking, and scaling caused by corrosion of embedded reinforcing steel. Added reference
Introduction to LRA Section 3.8.3.
A3 é%p::ﬂd;x 4 A9 RAI A-13 Deleted statement that the MPC AMP is based on a contuation of the existing Trojan Strpctural Inspection Program for consistency with revised
inttediton proposed SAR wording which notes that the old program (reference SAR Section 9.7.7) is being replaced by the new MPC AMP.
Appendix A
A-37 |CC AMP A-9 RAI A-13 |Corrected wording to refer to visual inspection of accessible interior and exterior Concrete Cask surfaces.
Element 1
A8 'é%pz?f;x £ A-9. A10 RAI A6 Created separate subsections for Concrete Cask Interior parameters and Concrete Cask ;xtgrior para'meters‘ Added dgscription of exterior inspection
Elmart3 : for defects and/or irregularities. Defined the terms "defect” and "irregularity." Added description of aging effects and aging mechanisms.
Appendix A RAI A6
A-39 |CC AMP A-10, A-11 RAI A-8 Clarified interior inspection wording and added description of heat transfer function and air flow path.
Element 3
Appendix A
A-40 |CC AMP A-12 E Changed "External” to ""Exterior" and changed "Internal” to "Interior" for clarity and consistency with other references.
Element 4
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. Page Reason -
Item Section (Notg 1) (Note 2) Description
Appendix A RAI A6 Clarified that visual inspection is intended to detect defects an+E176d irregularities. Deleted wording describing inspections per the Structural
A-41 |CC AMP A-12 RAI A-13 Inspection Program described in SAR Section 9.7.6 since this will be replaced by the Concrete Cask AMP. Clarified wording describing documentation
Element 4 of inspection findings.
A42 é%p:&d;x £ A2 c 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
Element 4 inspection. Clarified the scope of remote visual inspection through the inlet and outlet vents.
Appendix A
A-43 |CC AMP A-12 C Changed "This selected cask is consistent with the cask previously inspected” to "This selected cask is the cask previously inspected..." for clarity.
Element 4
Appendix A
A-44 (CC AMP A-12 C Moved Note 1 to the end of the table for formatting consistency.
Element 4
Appendix A
A-45 |CC AMP A-12 Cc Added new wording describing the basis for potentially increasing sample size.
Element 4
Appendix A
A-46 |CC AMP A-13 C Deleted "existing" when referring to Trojan ISFSI inspection procedures to avoid implying that the wording only applies to current procedures.
Element 4
Appendix A RAI A-3 [Deleted wording referencing ACI standards since this does not apply to the inspection methods in the Concrete Cask AMP. Deleted wording describing
A-47 |CC AMP A-13 RAI A-6 [evaluation of results by a qualified individual, and the circumstances for entering any issues in the CAP. These topics are more appropriately covered
Element 5 RAI A-8 [in Element 6.
Created separate subsections for Concrete Cask Interior acceptance criteria and Concrete Cask Exterior acceptance criteria. Deleted wording related
Appendix A to IPR-224 due to new acceptance criteria. Added specific acceptance criteria for the Concrete Cask Shell and Concrete Cask Lid. Added reference to
A-48 |CC AMP A-13 through A-15 | RAI A-8 [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
Element 6 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.
Appendix A
A-43 |CC AMP A-13, A-14 RAI A-6 |Added acceptance criteria for the inlet and outlet air assemblies.
Element 6
Appendix A
A-50 |CC AMP A-14 RAI A-8 [Added evaluation of exterior inspection results by the ISFSI Manager for entry into the CAP.
Element 6
Appendix A
A-51 [CC AMP A-15 E Deleted unnecessary wording regarding unacceptable effects.
Element 7
Appendix A
A-52 |CC AMP A-15 C Deleted the words "apparent and root" that are not used in Trojan's CAP for root cause evaluations.
Element 7
AppeaicA 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
A-53 [CC AMP A-15 Cc :
Intended Function(s).
Element 7
A-54 é%p:m:x A A5 c 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.
Element 9
AppendicA Clarified wording for when the AMP will be updated (as necessary based on periodic tollgate assessments) and where the tollgate assessments are
A-55 |CC AMP A-15 C ¢ :
Element 9 described (SAR Section 9.7.8.5).
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Section

Page
(Note 1)

Reason
(Note 2)

Description

Appendix A
CC AMP
Element 10

A-16

C

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

A-57

Appendix A
TS AMP

A-17

C

Added reference to new SAR table.

A-58

Appendix A
TS AMP
Introduction

A-17

C

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."

Appendix A
TS AMP
Introduction

A-17

RAI 3-4

Added the aging mechanism for Impact Limiter foam.

A-60

Appendix A
TS AMP
Introduction

A-17

RAI A-9

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.

A-61

Appendix A
TS AMP
Element 2

A-17

Clarified wording regarding Transfer Station preventive actions.

A-62

Appendix A
TS AMP
Element 3

A-17

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

A-63

Appendix A
TS AMP
Element 3

RAI A-12

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

Appendix A
TS AMP
Element 3

A-17

RAI A-10

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

Appendix A
TS AMP
Element 3

A-18

RAI 3-4

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

A-66

Appendix A
TS AMP
Element 4

A-18

RAI A-12

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

A-67

Appendix A
TS AMP
Element 4

A-18

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

A-68

Appendix A
TS AMP
Element 4

A18, A-19

RAI A-10

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

A-69

Appendix A
TS AMP

A-18, A-23

Moved Note 1 to end of table for clarity.

A-70

Appendix A
TS AMP
Element 4

A-19

RAI 3-4

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

A-71

Appendix A
TS AMP
Element 4

A-19

RAI 3-4

Added description of Impact Limiter top plate inspection.
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. Page Reason e

Item Section (Notg 1) (Note 2) Description
Appendix A

A-72 |TS AMP A-19, A-20 C Created separate subsections for Transfer Station, Transfer Station Pad, and Impact Limiter.

Element 5 :
Appendix A

A-73 |TS AMP A-19 RAI A-10 |Added wording for trending and evaluating Transfer Station Pad defects and irregularities
Element 5
Appendix A : 3 S : 3 G L i

a74 |TS AMP A-20 RAI 3-4 f\dded yvordmg for monltonng. apd evaluating test results of representative samples of Impact Limiter foam. Added wording for trending visual
Element 5 inspection results of Impact Limiter top plate.

A-75 ?gpAe&c:;x & A-21 A-22 RAI A-12 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
Element 6 ' which references RRTI 2536-002R2 for the technical basis for the acceptance criteria. Deleted confusing wording about enginering evaluations.
Appendix A

A-76 |TS AMP A-21 RAI A-10 |Added specific acceptance criteria for the Transfer Station Pad.

Element 6
Appendix A
A-77 |TS AMP A-21 RAI' A-12 |Added evaluation of Transfer Station Pad inspection results by the ISFSI Manager for entry into the CAP.
Element 6
Appendix A

A-78 |TS AMP A-21 RAI A-10 |Deleted wording referencing ACI standards since this does not apply to the inspection methods in the Transfer Station AMP.
Element 6
Appendix A —_ : o : - o

A79 |TS AMP A-22 RAI 3-4 Addgd acceptance criteria for testing of.lmpact. Limiter representat'lve foam samples. Added acceptance criteria for Impact Limiter top plate. Added
Element 6 wording for ISFSI Manager to evaluate inspection results for entering into the CAP.

A-80 ?gp:slch £ A22 RAI A-12 Deleted confusing wording about engineering evaluations. Added wording that an engineering evaluation may be performed as part of the CAP
Element 7 e
Appendix A

A-81 |TS AMP A-22 C Deleted the words "apparent and root" that are not used in Trojan's CAP for root cause evaluations.

Element 7
Appendix A = i il . ; i : ; G :
A82 |TS AMP A-23 c Dgletec_i the worgs QA program and l?ecause 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.
Element 9
AppendicA Clarified wording for when the AMP will be updated (as necessary based on periodic tollgate assessments) and where the tollgate assessments are
A-83 |TS AMP A-23 C . .
described (SAR Section 9.7.8.5).
Element 9
Appendix A Clarified wording for past Transfer Station testing, including the use of "dummy MPC" to be consistent with Trojan terminology. Added description of

A-84 |TS AMP A-23 C previous Transfer Station Pad inspections as part of the Trojan Structural Inspection Program. Added description of Impact Limiter representative foam
Element 10 sample testing referenced in Element 4 of the Transfer Station AMP.

B-1 [B-3 B-1 C Updated LRA section reference and clarified wording in Section B.3 for Transfer Cask Fatigue Evaluation.

c-1 ?i‘t)lze::gl;c C-1 RAI A-13 [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

c-2 Appendix C c-1 RAI A-13 referring to the "specific license" because Technical Specification 5.5.5 was changed to delete the words referring to SAR 9.7.10 tollgates. Also,
Paragraph 2 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

page change the references for LRA Tables C-1 and C-2 to refer to the corresponding ISFSI SAR Tables 9.7-18 and 9.7-19.
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List of LRA Changes

. Page Reason o
Item Section (Note 1) (Note 2) Description
FRpendR e 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
C-3 |Table C-1 C-1 through C-4 RAI A-13
Table C-2 and 9.7-19 to accommodate the new future SAR Tables 9.7-1 through 9.7-17.
Avvandic D Added information related to the completed 2018 Concrete Cask Interior Inspection including the inspection results and the capability of the improved
D-1 PFa)Ea vk 8 D-1 RAI A-13 [inspection equipment. Also added explanation for the need to remove the Concrete Cask Lid to provide access and perform the required Concrete
grap 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
AASSHARS R 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
D-2 ngeline D-2-D-3 C 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
PRI RAI A-13 |(2022 — 2023). Added information for the Baseline Inspection of the four AMPs.The MPC AMP Baseline Inspection includes removing the Concrete
P 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.
. |Appendix E )
E-1 PGE-1070 PGE-1070 No changes.
F1 Appendix F 1 RAI A-13 Reworded to say “requirement for an Aging Management Program” and deleted words for “tollgate assessments” due to moving Tollgate Assessments
Paragraph 1 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.
F2 ¢22:'§':§ 553 RAI A-13 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
555 P ' 9.7.10 into SAR Section 9.7.8.5, deleted the no longer needed Technical Specification 5.5.5 sentence.
Appendix G 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
G-1 Pafa T G-1 RAI A-13 |incorporated into the SAR subsequent to NRC approval of the Trojan ISFSI license renewal. Also corrected the use of the words “Chapter” and
grap “Section” to use “Chapter” for the LRA and “Sections” for the SAR.
G2 Appendix G G- RAI A-13 Added wording to describe the “track changes text” colors (Black, Red, Blue and Blue cross-out) used to differentiate current SAR Revision 14 wording;
Paragraph 2 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
e B 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
G-3 P‘a)n?a raph 3 G-1 RAI A-13 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
grap 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).
., |Appendix G |SAR Pages with S v . s
G-4 SAR markup |2019 changes E Changed the footer on all ISFSI SAR Table of Content's pages and all pages containing 2019 changes to say: Proposed Revision 15a.
Appendix G
G-5 |SARTOC xiii and xiv RAI A-13 |Revised SAR Table of Contents to list the revised Sections and Subsections for SAR Section 9.7.8.
Appendix G | . &
G-6 List of Tables Xix RAI A-13 |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.
Appendix G
G-7 |List of Eff. xxiv through xxix E Updated list of effective pages to show new "15a" revision numbers.
Pages
68 Appendix G 9-13 E 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
SAR 9.7 9.7 Programs, including the new Section 9.7.8 for the Aging Management Program
fprendc & 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
G-9 |SAR9.76 |9-14 RAI A-13 o
SAR97.7 Program” these two Programs are replaced by the new AMPs.
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. Page Reason P
Item Section (Note 1) (Note 2) Description
G-10 gsze;fj;(BG 9-14 RAI A-13 |Added Technical Specification 5.5.5 wording that establishes the SAR 9.7.8 Aging Management Program.
Appendix G Added description of the content of the overall Aging Management Program including Scoping Evaluation Results, Aging Management Review Results,
G-11 9-14 RAI A-13 - s 3 :
SAR 9.7.8 and Time-Limited Aging Analysis Results.
612 Appendix G 0-14 RAI A-13 Added descriptions of the Aging Management Programs for inspection and monitoring of the selected MPC and associated Concrete Cask, Transfer
SAR 9.7.8 Cask, Concrete Casks, and Transfer Station and the Tollgate Assessments of the overall Aging Management Program.
613 Appendix G 9.15 RAI A-13 Added summary of Scoping Evaluation Results and reference to the new SAR Tables to be extracted from final LRA Chapter 2, Scoping Results Tables
SAR 9.7.8.1 2-1 through 2-7 (new SAR Tables 9.7-1 through 9.7-7).
614 Appendix G 9-15 RAI A-13 Added summary of AMR results and reference to the new SAR Tables to be extracted from LRA Chapter 3, AMR Results Tables 3-1 through 3-6 (new
9.7.8.2 SAR Tables 9.7-8 through 9.7-13).
G-15 Appendix G 9-15 and 9-16 RAI A-13 Moved the previously proposed SAR Section 9.7.9 TLAA words to this subsection (without changes, except for adding "Results" to the title) and deleted
SAR9.7.8.3 unused SAR Section 9.7.9.
Appendix G Added description of the Aging Management Programs for inspection and monitoring of the selected MPC and associated Concrete Cask, the Transfer
G-16 9-16 through 9-18 | RAI A-13 [Cask, Concrete Casks, and Transfer Station. Also added wording for new SAR Tables to be extracted from LRA Appendix A, AMPs (new SAR Tables
e 9.7-14 through 9.7-17).
Appendix G Added timing (2022 - 2023) for first inspection (Baseline Inspection) for the four AMPs to be performed after the new Aging Management Program is
G-17 9-17 RAI A-13 | i
SAR9.7.8.4 implemented in January 2022.
Appendix G
G-18 [SAR 9-17 RAI A-13 |[Moved the previously proposed SAR 9.7.8.1 words to this subsection.
9.7.8.4.1
Appendix G
619 i’:ge ndixG  [9-17 RAI A-13 Made correction by dgleting the first sentence that indicated the old SAR 9.7.7 Concrete Cask Interior Inspection Program would be used through the
extended storage period.
SAR
9.7.8.4.1
Appendix G
G-20 |SAR 9-17 RAI A-13 |Corrected words to say “MPC-28" versus “canister PCC-03".
9.7.8.4.1
Appendix G
G-21 [SAR 9-17 RAI A-13 |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).
9.7.8.4.1
Appendix G
G-22 |SAR 9-17 RAI A-13 |Deleted “monitored condition” phrase and bulleted list because MPC AMP will be in new SAR Table 9.7-14.
9.7.8.4.1
Appendix G
G-23 |SAR 9-17 RAI A-13 [Moved the previously proposed SAR 9.7.8.2 words to this subsection.
9.7.84.2
Append G 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
G-24 [SAR 9-17 RAI A-13
SAR Table 9.7-15).
9.7.8.4.2
Appendix G
G-25 [SAR 9-17 RAI A-13 |Deleted “visual inspection” phrase and bulleted list because Transfer Cask AMP will be in new SAR Table 9.7-15.
9.7.84.2
Appendix G
G-26 |SAR 9-17 and 9-18 RAI A-13 |Moved the previously proposed SAR 9.7.8.3 words to this subsection.
9.7.84.3
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" Page Reason o
Item Section (Note 1) (Note 2) Description
APpendie O 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.
G-27 [SAR 9-18 RAI A-13 2
07843 These are being replaced by the new AMPs.
Aphance & Added sentence for final Concrete Cask 10 Element AMP to be added as new SAR Table extracted from LRA Appendix A Concrete Cask AMP (new
G-28 |SAR 9-18 RAI A-13
SAR Table 9.7-16).
9.7.8.4.3
Appendix G
G-29 [SAR 9-18 RAI A-13 |Moved the previously proposed SAR 9.7.8.4 words to this subsection.
9.7.84.4
PERARIC G Added sentence for final Transfer Station 10 Element AMP to be added as new SAR Table extracted from LRA Appendix A Transfer Station AMP (new
G-30 [SAR 9-18 RAI A-13
SAR Table 9.7-17).
9.7.8.4.4
Appendix G
G-31 |SAR 9-18 RAI A-13 |Deleted “visual inspection” phrase and bulleted list because Transfer Station AMP will be in new SAR Table 9.7-17.
97844
G32 [SPPeNIXS lo-18.and 9-19 RAI A-13 |Deleted this Section 9.7.9 due to moving TLAAS to subsection 9.7.8.3.
633 Appendix G 9-19 RAI A-13 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
SAR 9.7.10 Tollgate A ments are a part of the overall SAR Section 9.7.8 Aging Management Program.
G-34 gz%egd;sts 9-19 RAI A-13 |Changed the title of this subsection from "Tollgates" to "Tollgate Assessments".
G35 Appendix G 9-19 RAI A13 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
SAR 9.7.8.5 Specification 5.5.5 first paragraph has been made to delete the last sentence that is no longer needed).
G:36 g&%egd;xsi 9-19 RAI A-13 |Updated the referenced Section number to say: 9.7.8.4 for the AMPs and 9.7.8.3 for the TLAAs
Ga7 ’S*K‘;egd_l"‘ei 9-20 RAI A-13 |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.
Appendix G —_ - : .
G-38 SAR 9785 9-20 RAI' A-13 |Added wording "and performance criteria for toligate assessments are shown in Table 9.7-19".
Appendix G
G-39 |SAR Section |9-23 RAI A-13 |Added Reference 9, Trojan’s LCA 72-07 and Reference 10, NUREG-1927, Revision 1.
9.10
6-40 g?\%egizﬁin Tables 9.7-1 RAI A-13 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
9.7 Tables through 9.7-17 Chapter 2, Chapter 3, and LRA Appendix A and added to the SAR subsequent to NRC approval of Trojan’s renewed license.
Appendix G ;
G-41 [SAR Section [N/A RAI A-13 |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.
_|9.7 Tables
Appendix G 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
G-42 |SAR Section |N/A RAI A-13 : e X 5 ’ o ' ’ ' '
Performance Criteria by Element”.
9.7 Tables
foendic .G 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
G-43 [SAR Section [N/A Cc
AMP and Concrete Cask AMP.
9.7 Tables
Appendix G _
G-44 [SAR Section [N/A C Corrected Tollgate Table 9.7-19, Element 4, wording “sample size is expanded” to say: “sample size expansion is considered”.
9.7 Tables
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List of LRA Changes

Item Section (::tg‘:) ?:;zozr)\ Description

Appendix G
G-45 |SAR Section |N/A E Changed Tollgate Table 9.7-19, Element 7, generic wording “Condition reports” to use Trojan’s words “Corrective Action Requests”.

9.7 Tables

Appendix H
H-1 |Title page H-1 and H-2 E For clarification of PGE-1082 revision status, changed “Revision 1” wording to say: “Proposed Revision 1".

Throughout

Appendix H 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
H2 |riroughout |FH1@nd H-2 c Cask “activation” analysis; Section 4.1 was changed in response to a NRC RAl letter to provide PGE’s conclusions following review of the four specified

ghou i : : Ri i i
events; and Section 9.0 adds a new Reference 11 for the calculation containing the 60 year activation analysis.

Appendix H

PGE 1082 . . - e ma
H-3 List of Eff. v E Updated list of effective pages to show new revision number "1a" for pages containing changes.

Pages

Appendix H ; v ! P Ll

Section 2.6 Revised Secthn 2.6 and Ta!b'les 2-1 and 2-3 to incorporate the new 60-year Concrete Cask achva'tlon analysis” results from Holtec Report Ng. HI
H-4 Table 21 2-4 and 2-5 Cc 201274?, Section 0.1, Revisions 5 and 6. These 60-year results confirm that no changes are required to the PGE-1082 radiological decommissioning

Table 2-3 cost estimate.

Appendix H 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
H-5 |PGE 1082 |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

Section 4.1 effects on the 2015 detailed cost estimate.
H-6 |Section9.0 |9-1 C Deleted reference to Table 2.4.1 in Reference 8 and added Reference 11 for Holtec Report HI-2012749 Revisions 5 and 6.

Note 1 Page numbers refer to those from Enclosure 2 (LRA Markup) which show blue text cross-out formatting for deleted text.

Note 2 C = Correction / Clarification

E = Editorial

RAIl = RAI question / response
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GLOSSARY OF TERMS

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 (MPC)
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 nozzles, 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 burnup 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 licensed
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.

SSCis 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:

e Involves SSCs within the scope of license renewal

e Considers the effects of aging

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

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

e Involves conclusions or provides the basis for conclusions related to the capability of the SSCs to
perform their Intended Functions

e |s 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 Cask or Transportation Cask.
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LIST OF ACRONYMS

Acronym Definition
AMID Aging Management INPO Database
AMP Aging Management Program
BNFL British Nuclear Fuels Limited
CAP Corrective Action Program
CoC Certificate of Compliance
DFC Damaged Fuel Container
DSS Dry Storage System
ECO Engineering Change Order
ER Environmental Report

Idaho National Engineering and
INEEL .

Environmental Laboratory
INPO Institute of Nuclear Power Operations
ISG Interim Staff Guidance
ITS Important to Safety
ISFSI Independent Spent Fuel Storage Installation
LWR Light Water Reactor
MPC Multi-Purpose Canister
NEI Nuclear Energy Institute
NRC Nuclear Regulatory Commission
OR Oregon
PGE Portland General Electric
PNL Pacific Northwest Laboratory
PWR Pressurized Water Reactor
RCCA Rod Cluster Control Assemblies
SAR Safety Analysis Report
SER Safety Evaluation Report
SMDR Supplier Manufacturing Deviation Report
SNM Special Nuclear Material
SSC Structures, Systems, and Components
TLAA Time-Limited Aging Analysis
TNP 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 ISFSI-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 of Trojan ISFSI

71760 Columbia River Highway
Rainier, OR 97048

1.3.4 Description of Business or Occupation of Applicant

PGE isthe majority owner of the Trojan ISFSI and has responsibility for 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. PGE'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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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

Portland General Electric Corporate Officers

Position

James J. Piro

James F. Lobdell

William O. 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

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

1-3

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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Portland General Electric Board of Directors
Name Position Citizenship
John W. Ballantine Director us.
Rodney L. Brown, Jr. Director U.s;
Jack E. Davis Chairman us.
David A. Dietzler Director u.s.
Kirby A. Dyess Director u.s.
Mark B. Ganz Director u.s.
Kathryn J. Jackson Director u.s.
Neil J. Nelson Director u.s.
M. Lee Pelton Director u.s.
James J. Piro Director u.s.
Charles W. Shivery 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.

EWEB Commissioners and General Managers

Name Position Citizenship
Dick Helgeson President u.s.
John Brown Vice President u.S.
John Simpson Commissioner u.s.
Steve Mital Commissioner u.s.
Sonya Carlson Commissioner LS.
Frank Lawson Secretary/General Manager u.s.
Anne Kah Assistant Secretary LS,
Susan Fahey Treasurer u.s.
Susan Eicher Assistant Treasurer u.s.
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PacifiCorp, an indirect wholly 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 Title Address Citizenship
Gregory E. Abel Chairman & Chief Executive Officer =~ 825 NE Multnomah, Suite 2000, Canada
Portland, OR 97232
Stefan A. Bird President & Chief Executive Officer, 825 NE Multnomah, Suite 2000, u.sS.
Pacific Power Portland, OR 97232
Cindy A. Crane President & Chief Executive Officer, 1407 West North Temple, u.s.
Rocky Mountain Power Suite 310, Salt Lake City, UT
84116
Jeffery B. Erb Corporate Secretary 825 NE Multnomah, Suite 2000, u.S.
Portland, OR 97232
Gary W. Hoogeveen Senior Vice President & CCO, 1407 West North Temple, u.S.
Rocky Mountain Power Suite 310, Salt Lake City, UT
84116
Michael G. Jenkins  Assistant Secretary 1407 West North Temple, U.s.
Suite 320, Salt Lake City, UT
84116
Nikki L. Kobliha Vice President, CFO & Treasurer 825 NE Multnomah, Suite 1900, u.s.
Portland, OR 97232
PacifiCorp Board of Directors
Name Citizenship
Gregory E. Abel Canada
Stefan A. Bird U.§.
Cindy A. Crane u.s.
Patrick J. Goodman u.s.
Natalie L. Hocken LS.
Nikki L. Kobliha LS.
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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.

PGE

http://files.shareholder.com/downloads/POR/3837145308x0x881574/BA0FEC70-5C54-4A23-87B6-
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 Appendix 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.

1.3.74 Pursuant to 10 CFR 72.30(b)(5), PGE-1082, Proposed Revision 1, Section 2.5, provides
information on PGE’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.

1.3.7.2 PGE-1082, Proposed Revision 1, contains Table 5.3-1 for PGE’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 decommissioning funding
obligations of EWEB. The funding plan described in Table 5.2-2 of PGE-1082 ensures that
EWEB/BPA’s 30% portion of the radiological decommissioning activity expenditures will be
fully funded.

1-7 Revision 1
January 2019



13.7.3

13.74

Trojan ISFSI License Renewal Application
01/23/2019

Table 5.3-1

PGE’s Decommissioning Trust Funds’ Balances

Portland General
Electric (PGE)

ISFSI Radiological
Decommissioning Fund

Total Market Value of All
Funds in PGE’s Trojan
Decommissioning

Market Value Trust Accounts
PGE-1082 Proposed
Rev. 1 $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

PacifiCorp’s Decommissioning Trust Funds’ Balances

PacifiCorp

ISFSI Radiological
Decommissioning Fund

Total Market Value of All
Funds in PacifiCorp’s
Trojan Decommissioning

Market Value 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
revised to incorporate the results of the 2018 Concrete Cask 60-year activation analysis
contained in Holtec Report No. HI-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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REFERENCES

NUREG-1927, Revision 1, “Standard Review Plan for Renewal of Specific Licenses and
Certificates of Compliance for Dry Storage of Spent Nuclear Fuel”

NEI 14-03, Revision 1, “Format, Content and Implementation Guidance for Dry Cask Storage
Operation Based Aging Management”

Trojan ISFSI SAR (PGE-1069), Revision 14

Holtec Report No. HI-2012749, “Shielding Evaluation for the Trojan ISFSI Completion Project”,

Revision 6.
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Table 1-1 - Regulatory Compliance Cross-Reference Matrix

Trojan ISFSI License Renewal Application

01/23/2019

License Renewal Application Section Number
and Heading

NUREG-1927 R1 Section Number and Heading

CFR Requirement

1.0 — General Information

Section 1.4.1, General Information

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

1.1 — Application Format and Content

Section 1.4.4, Application Content

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

1.2 — Facility Description

Section 1.4.1, General Information

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

1.3 — Information Required by 10 CFR 72.22

Section 1.4.1, General Information
Section 1.4.2, Financial Information

10 CFR 72.22(e)
10 CFR 72.30(c)

1.4 — References

2.0 —Scoping Evaluation

2.1 —Scoping Evaluation Process

2.2 —Scoping Evaluation Discussion and Results

2.2.1 - Description of SSCs

Section 2.4.1, Scoping Process

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

2.2.2 —SSCs within the Scope of License Renewal

Section 2.4.2, Structures, Systems, and
Components within the Scope of Renewal

10 CFR 72.24(b),(c),(d)
10 CFR 72.24(g)

2.2.3 =SSCs Not Within the Scope License
Renewal

Section 2.4.3, Structures, Systems, and
Components not within the Scope of Renewal

10 CFR 72.24(b),(c),(d) 10 CFR
72.24(g)

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
Environments
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License Renewal Application Section Number
and Heading

NUREG-1927 R1 Section Number and Heading

CFR Requirement

3.1.4 —Identification of Aging Effects Requiring
Management

Section 3.4.1.2, Identification of Aging Mechanisms
and Effects

10 CFR 72.24(d)
10 CFR 72.120(a),(d)
10 CFR 72.122(a),(b),(c),(h1),(h5),{1)

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

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

Section 3.4.1.3, Aging Management Activities

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
Assembly

Section 3.4.1.4, Aging Management Review for Dry
Storage System Internals

3.6 — Aging Management Review Results —
Transfer Station

3.7 — Aging Management Review Results — ISFSI
Pad

3.#%8 — Time-Limited Aging Analyses

Section 3.5, Time-Limited Aging Analyses

10 CFR 72.24(d)
10 CFR 72.120(a),(d)
10 CFR 72.122(a),(b),(c),(h1),(h5),(1)
10 CFR 72.122(f),(h4),(1)
10 CFR 72.124
10 CFR 72.126
10 CFR 72.128(a)
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License Renewal Application Section Number
and Heading

NUREG-1927 R1 Section Number and Heading

CFR Requirement

10 CFR 72.170

3.89 — Aging Management Programs

Section 3.6, Aging Management Programs

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)

3.9-10 — Change Documents

Appendix A — Aging Management Programs

Section 3.6, Aging Management Programs

10 CFR 72.82(d)
10 CFR 72.122(f)(h4)(l)

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)

Appendix B — TLAAs

Section 3.5, Time-Limited Aging Analyses

10 CFR 72.240(c)(2)

Appendix C —Tollgates

Appendix D — Pre-Application/Baseline
Inspections

Section 3.4.1.2, Identification of Aging Mechanisms
and Effects

10 CFR 72.240(c)(3)

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

Section 1.4.3, Environmental Report

10 CFR 51.45(a) through (d)
10 CFR 51.60(a)
10 CFR 72.34

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

Section 1.4.7, Terms, Conditions, and Specifications
for Specific Licenses and CoCs in the Period of
Extended Operation

10 CFR 72.240(c)

Appendix G — Proposed Changes to Trojan ISFSI
SAR

Section 1.4.7, Terms, Conditions, and Specifications
for Specific Licenses and CoCs in the Period of
Extended Operation

10 CFR 72.240(c)
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License Renewal Application Section Number
and Heading

NUREG-1927 R1 Section Number and Heading

CFR Requirement

Appendix H — PGE-1082, Trojan ISFSI Preliminary
Radiological Decommissioning Plan, Proposed
Revision 1

Section 1.4.2, Financial Information

10 CFR 72.30(b)(5)
10 CFR 72.30(c)
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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).

PGE’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:

e MPC (including Damaged Fuel Container, Failed Fuel Can, and Fuel Debris Process Can Capsule)
e Transfer Cask

e Concrete Cask

e Spent Fuel Assembly

e ISFSI Pad (including Storage Pad and Service Pad)

e |SFSI Security Equipment

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

e Fuel Transfer and Auxiliary Equipment
Drawings of the SSCs are contained in the Trojan ISFSI SAR, Appendix 1.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 subcriticality, and credit was taken for the Boral™ 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 functions 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

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 MPC.
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

funetians_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 %U?*, 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 (iseksdingconsisting of Storage Pad and Service Pad)

The Trojan ISFSI Stexage-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 SAR; (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)=Fgure-24=3.
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 aise-constructed of reinforced

functions descrlbed in Section 2.1, Criterion 1. =se+sdses-Gross failure of the pad could prevent
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fulfillment of as-the ITS function of Retrievability under Criterion 2 and the Pad is therefore eut=efin
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. aa€-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 ssatpad. 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 test
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.) ae=is not included as part of the Trojan ISFSI license, and as such ae=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,
and-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-&-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), ane se-Pads~ISFS| Security
Equipment; 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, HI-2002444, Revision 12

2:2.2
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Table 2-1 — Summary of Scoping Evaluation Results
(new ISFSI SAR Table 9.7-1)
Scoping Results
SsC Criterion 1? Criterion 22 i
MPC (consisting of Damaged Fuel Container, Failed Yes N/A Yes
Fuel Can, and Fuel Debris Process Can Capsule)
Transfer Cask Yes N/A Yes
Concrete Cask Yes N/A Yes
Fuel Assembly Yes? N/A Yes
ISFSI Pad (consisting of Storage and Service Pads) No NsYes NseYes
ISFSI Security Equipment No No No
Transfer Station (including Transfer Station Pad Yes N/A Yes
and Impact Limiter)
Fuel Transfer and Auxiliary Equipment No No No
Notes:
(1) SSCis Important to Safety (ITS)
(2) SSCis Not Important to Safety, but its failure could prevent an ITS function from being fulfilled
(3) Fuel pellets not included
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Table 2-2 — Intended Safety Functions of MPC Subcomponents

(new ISFSI SAR Table 9.7-2)

Item Subcomponent Drawing Part | Reference Intended Function®
No. Number Drawing
1 Shell 2,3217 3663 Confinement, Structural Integrity,
Shielding, Heat Removal
2 Baseplate 1 3663 Confinement, Structural Integrity,
Shielding, Heat Removal
3 Lid 8 3663 Confinement, Structural Integrity,
Shielding, Heat Removal
4 Closure Ring 9 3663 Confinement
5 Port Cover Plates 13 3663 Confinement
6 Basket Cell Spacer Block 19 3490 StegekoraktategrityN/A
7 Basket Center Column 1 3490 Criticality Control
8 Basket Cell Plates 6,7,9,13,18 3490 Criticality Control, Structural
Integrity, Heat Removal
9 Short Cell Spacer Plates 8 3490 MLACriticality Control, Structural
Integrity
10 Flux Gap Cover ik 3490 Criticality Control
11 Flux Gap Plate 12 3490 Criticality Control
12 Basket Cover Angle 17 3490 Criticality Control
13 Basket Cell Angle 2,510 3490 Criticality Control, Structural
Integrity
14 Basket Cell Channel 14 3490 Criticality Control, Structural
Integrity
15 Neutron Absorber 3,16 3490 Criticality Control
16 Drain and Vent Shield Block 10,16 3663 Shielding
17 Plugs for Drilled Holes 30 3663 ShieldingN/A
18 Upper Fuel Spacer Pipe Structural Integrity
19 Sheathing 4,15 3490 Structural Integrity
20 Shims 7 3663 Structural Integrity
21 Lift Lug 6 3663 N/A — used only with unloaded
MPC
22 Lift Lug Baseplate 5 3663 N/A — used only with unloaded
MPC
23 Upper Fuel Spacer Bolt Structural Integrity
24 Upper Fuel Spacer End Plate Structural Integrity
25 Lower Fuel Spacer 26 3663 Structural Integrity
Column
26 Lower Fuel Spacer End Plate 25,27 3663 Structural Integrity
27 Vent Shield Block 17 3663 Structural Integrity
Spacer
28 Vent and Drain Tube 11 3663 N/A?
29 Vent and Drain Cap 12 3663 N/A?
30 Vent and Drain Cap Seal 18 3663 N/A
Washer
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Table 2-2 — Intended Safety Functions of MPC Subcomponents

(new ISFSI SAR Table 9.7-2)

Item Subcomponent Drawing Part | Reference Intended Function®
No. Number Drawing
31 Vent and Drain Sap-Seal 19 3663 N/A
Cap Screw
32 Port Cover Plate Set Screw 20 3663 CenfinementN/A
33 Coupling 14 3663 N/A
34 Drain Line 15 3663 N/A
35 Damaged Fuel Container SAR Figure Criticality Control,
4.2-5a Structural Integrity
36 Failed Fuel Cans SAR Figure Criticality Control,
4.2-5 Structural Integrity
37 Drain Tube Plate 3 3663 N/A
38 Drain Line Guide Tube 4 3663 N/A
39 Fuel Debris Process SAR Figure Confinement
Can Capsule 4.2-6b
Notes:

(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 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)

BENI Subcomponent Drawing Rart Reference Drawing® | Intended Function?
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 Structural 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 Transfer®
il Outlet Air Assembly 11 PGE-002 Heat Transfer?
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, structural 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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Table 2-4 — Intended Safety Functions of Transfer Cask Subcomponents
(new ISFSI SAR Table 9.7-3)

Item Subcomponent Drawing Part Refere.nce Intended Function®

No. Number Drawing

1 Radial Lead Shield 2 3555 Shielding

2 Top Lid Shielding 54 3555 Shielding

3 Lead Fill PlugfestiftingHsles 18 3555 Shielding

4 Outer Shell 3 3555 Structural Integrity,
Shielding, Heat
Removal

5 Inner Shell 1 3555 Structural Integrity
Shielding, Heat
Removal

6 Water Jacket End Plate 9 3555 Structural Integrity,
Shielding

7 Top Flange 16 3555 Structural Integrity,
Shielding

8 Water Jacket Shell 13, 14, 15 3555 Structural Integrity,
Shielding

9 Water Jacket Bottom Ring 6 3555 Structural Integrity,
Shielding

10 Water Jacket Top Plates 8 3555 Structural Integrity,
Shielding

11 Water Jacket Trunnion Plate 14 3555 Structural Integrity,
Shielding

12 Water Jacket Cap Plate 10 3555 Structural Integrity,
Shielding

13 Top Lid Outer Ring 52 3555 Structural Integrity,
Shielding

14 Top Lid Inner Ring 50 3555 Structural Integrity,
Shielding

15 Top Lid Top Plate 53 3555 Structural Integrity,
Shielding

16 Top Lid Bottom Plate 51 3555 Structural Integrity,
Shielding

17 Hid-Belt & 3555 Structurallntegrity

Row Not Used

18 Lifting Trunnion Block 4 3555 Structural Integrity,
Shielding

19 Lifting Trunnion 5 3555 Structural Integrity
(during lifting for
initial loading only)

20 Door Pins 37,38 3555 N/A

21 Top Lid Lifting Block 55 3555 Structural Integrity,
Shielding
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Table 2-4 — Intended Safety Functions of Transfer Cask Subcomponents
(new ISFSI SAR Table 9.7-3)

i Subcomponent REAR R Refere.nce Intended Function?

No. Number Drawing

22 Top Lid Stud (Top Lid Bolt) 17 3555 MLAStructural
Integrity

23 Top Lid Nut (Top Lid Washer) 56 3555 MNLAStructural
Integrity

24 Drain Pipes 23,24 3555 N/A

25 Couplings, Valves and Vent Plug 21, 22 3555 N/A

26 Rib Plates T 12 3555 Structural Integrity
Shielding, Heat
Removal

27 Water Jacket Port Cover Plate, 19, 20, 25 3555 Steuctural

Gasket and Screws tategrituN/A

28 Door Lip 29 3555 MLAStructural
Integrity

29 Door Top Plate 31 3555 Structural Integrity

30 Door Beam 32 3555 MLAStructural
Integrity

31 Rail Bolt 49 3555 N/A

32 Door Top 34 3555 Structural Integrity

33 Door Top Plate Clevis 60 3555 N/A?

34 Door Stop Plate 62 3555 N/A?

35 Door Hex Bolt 63 3555 N/A?

36 Door Bottom 33 3555 Structural Integrity

37 Door Slide Plate 45 3555 N/A

Notes:

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

Item

it Subcomponent Intended Function®

1 Fuel Pellets N/A

2 Fuel Cladding Criticality Control, Confinement, Structural
Integrity, Shielding, Retrievability

3 Spacer Grid Assemblies Criticality Control, Structural Integrity,

Shielding, Retrievability

4 Upper End Fitting Structural Integrity, Retrievability

5 Lower End Fitting Structural Integrity, Retrievability

6 Guide Tubes Structural Integrity, Retrievability

7 Hold-down Spring & Upper End Plugs N/A

8 Control Components N/A

Notes:

(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 Ref. 2.2.2.
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Table 2-6 — Intended Safety Functions of Transfer Station Subcomponents
(new ISFSI SAR Table 9.7-6)

Item Subcomponent Drawing Part Reference Drawing? Intended Function’
Number
Transfer Station Structure
1 Deck Plate 58 D-AI-100 N/A
2 Angle, ASTM A36 56, 57 D-AI-100 N/A
3 Bar, ASTM A36 54, 55 D-AI-100 N/A
4 Fastener, ASTM A325 22024, 25é§6’ A, D-AI-100 Structural Integrity
5 Fastener, ASTM A325 28, 52 D-AlI-100 N/A
6 Fastener, ASTM A325 29, 30 D-Al-100 Retrievability
7 | Fastener, ASTM A325 51 D-AI-100 AHIEEINS,
Retrievability
3 Concrete Stud 50 D-AI-100 N/A
Anchor
Hydraulic System D-AI-100 3
9 Assembly + (D-AI-960-A1) Nk
, D-AI-100 .
10 Kick Plate 48 (D-AI-315-5) N/A
Transfer Cask D-AI-100 . o
11 T 47 (D-AI-950-Ad) Retrievability
Hex Nut, :
12 ASTM A194 Class 2H 36, 37,44 D-AI-100 Structural Integrity
Hex Nut, | it
13 ASTM A194 Class 2H 38 D-AlI-100 Retrievability
Hex Nut,
19| AsTM A194 Class 2H - it e
Hardened Flat .
15 Washer, ASTM F436 32,33,43 D-AI-100 Structural Integrity
Hardened Flat . .
16 Washer, ASTM F436 34 D-Al-100 Retrievability
Hardened Flat
17| Washer, ASTM F436 o ik A
Hardened Flat 7 =
18 Washer, ASTM F436 45 D-AI-100 Retrievability
A D-AI-100 5
19 Shim Plate 41 (D-AI-530-8) Structural Integrity
Inside Upper D-AI-100 -
20 Restralit 40 (D-AI-530-A2) Structural Integrity
Hex Nut,
. ASTM A563 Grade A - sk i
22 Fastener, ASTM A449 31 D-AI-100 N/A
D-AI-100 4
23 Deck Plate 22 (D-Al-315-A3) N/A
24 Hydraulic Cylinder 21 D-AI-100 N/A
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Table 2-6 — Intended Safety Functions of Transfer Station Subcomponents
(new ISFSI SAR Table 9.7-6)

Item Subcomponent R EraR Reference Drawing? Intended Function®
Number
25 Upper Deck Ladder 20 (D&fgg(g)-i3) N/A3
26 Main Deck Ladder 19 (D-DA_Iﬁ-\Sla_Ol(g)-il) N/A3
27 Upper Restraints 18 (Diﬁé-;(;)-in Structural Integrity®
Cross Brace, Left D-AI-100 o
28 - 17 (D-AI-520-A2) Structural Integrity
Cross Brace, Right D-AI-100 .
29 Hand 16 (D-AI-520-A1) Structural Integrity
Quadrapod D-AI-100 -
3| Weldment, Right Side 1= (D-AI-510-A3) SR gy
Quadrapod D-AI-100 s
3 | Weldment, Left Side 14 (D-AI-510-A2) SOIRE A bagey
Quadrapod D-AI-100 -
32 Weldment, Back 13 (D-AI-510-A1) Structural Integrity
D-AI-100 ;
33 Upper Deck 12 (D-AI-400-A1) N/A
34 Adaptor Ring, 11 TNPI-S'\;ZI;A??’OB Shielding,
. .y 3
Storage Cask (Weldment A3) Retrievability
35 Adaptor Ring, 10 TNPI-SI\:(;[Z?;BOB Shielding,
Transport Cask Retrievability?
(Weldment A2)
" : D-Al-100 5 o i
36 Shield Ring 9 (D-AI-330-A1) Shielding
Handrail, Main Deck D-AlI-100
7 g : 3
. Front & Back 8 (D-AI-320-A3) s
Handrail, Main Deck D-AlI-100
’ ’ 7 3
B Left Side (D-AI-320-A2) NEA
Handrail, Main Deck D-AI-100
’ i N A3
Be Right Side . (D-AI-320-A1) /
D-Al-100 5
40 Deck Plate 5 (D-AI-315-A2) N/A
D-AI-100 5
41 Deck Plate 4 (D-AI-315-A1) N/A
. D-AI-100 Shielding, Structural
42 Main Deck Structure 3 (D-AI-310-A1) Integrity®
. D-AI-100 —_
43 Cylinder Bracket 2 (D-A-950-A1, A2) Retrievability
. D-AI-100 P
44 Alignment Stop 1 (D-AI-950-A3) Retrievability
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Table 2-6 — Intended Safety Functions of Transfer Station Subcomponents
(new ISFSI SAR Table 9.7-6)
Item Subcomponent Graing Park Reference Drawing? Intended Function®
Number
Transfer Station Pad
Threaded Rod, ;
45 ASTM A193 GR B7 12 D-AI-200 Structural Integrity
46 Plate, ASTM A36 11 D-AI-200 Structural Integrity
Hex Jam Nut, )
47 ASTM A325 10 D-Al-200 Structural Integrity
Hex Nut, "
48 ASTM A194 Class 2H 9 D-AI-200 Structural Integrity
Hardened Washer, ;
49 ASTM F436 8 D-AlI-200 Structural Integrity
50 Concrete 7 D-Al-200 Structural Integrity
51 Not used 6 D-Al-200 N/A
Rebar or equivalent, ;
52 ASTM A615 GR 60 5 D-AI-200 Structural Integrity
53 Plate, ASTM A36 4 D-AI-200 Structural Integrity
54 Grout 3 D-AI-200 N/A
55 Plate, ASTM A36 2 D-Al-200 Structural Integrity
Rebar, ;
56 ASTM A615 GR 60 1 D-Al-200 Structural Integrity
Impact Limiter
57 Plate, ASTM A36 N/A C-3056 Structural Integrity
Sheet Metal,
58 ASTM A-167 or A-240 N/A C-3056 N/A
Type 304
Angle Iron, ASTM
59 A-479 Type 304 N/A C-3056 N/A
Polyurethane foam,
60 General Plastics N/A C-3056 Structural Integrity
Last-A-Foam FR-3708
T P
61 hreaded Plug, N/A C-3056 N/A
carbon steel
Notes:

(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) Drawing D-AI-100 is the overall assembly drawing for the Transfer Station. Subassembly drawings referenced in D-AI-100,
where applicable, are included in parentheses for reference.

(3) Allitems in the subassembly have the listed Intended Function(s).

\Miach iatasl 3 thao Chisld D: = = b 1 (D ALAEA A1 A2 by Lot ded E ian-af Shioldi Ik
(4) th ges ts = g

intendad Functi £all athe Eo= P gt gl gy "\lotused.

(5) Item 10 on D-AI-530-A2, Item 11 on D-AI-510-A2, and Item 11 on D-AI-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 Structural Integrity.

(6) Items 8,9, 10, 11, 12, and 13 on D-AI-310-A1 have an Intended Function of Shielding. All other parts have an Intended
Function of Structural Integrity.
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Table 2-7 — Intended Safety Functions of ISFSI Pad Subcomponents
(new ISFSI SAR Table 9.7-7)

Item

Subcomponent

Drawing Part

Reference Drawing

Intended Function®

Number
1 Concrete N/A I-C-001 R3 Retrievability?
Rebar,
: ASTM A615 Gr 60 N 0L TS R
3 Engineered fill N/A I-C-001 R3 N/A
4 Gendultand 1-10 E-8100 R2 N/A
electrical connectors
Notes:

(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.
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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. ldentification 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 3-5-6 (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 2-6-7 (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. The 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

3-1 Revision 1
January 2019



Trojan ISFSI License Renewal Application
01/23/2019

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

Fre-One inert gas environment gefessteis 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
Heaits-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 3-56 (new ISFSI SAR Tables 9.7-8 through
9.7-13).

3-2 Revision 1
January 2019




Trojan ISFSI License Renewal Application
01/23/2019

3.1.3 Identification of Materials

The materials of construction of the Trojan ISFSI include stainless steel, carbon steel, concrete, and
neutron absorber (Boral). 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 3-56.

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). ATLAA isa
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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3.1.6.1 Canister and Cask Degradation

The Trojan ISFSI has operating experience with external inspections of £ke-all Concrete Casks, and
internal inspections of one Concrete Cask-=aae-MRCs. The Trojan ISFSI SAR requires a “Concrete Cask
Interior” inspection on a five-year interval. Based on loading dates, the first #ae-three inspections were
performed in 2008,=ar¢ 2013, and 2018. The inspections were performed on the Concrete Cask storing
the first MPC loaded at Trojan. The scope sfthedaspeetien-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, &r€=3.1.2, and 3.1.5). These inspections showed that Feeian
personnel were able to successfully inspect the interior of the Concrete Cask with relatively low
operational doses. The #esttws-inspections have shown skewed-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 burnup fuel
assemblies, such as those stored in the Trojan ISFSI, NUREG/CR-6831 (Ref. 3.1.3) suggests that
degradation of the fuel cladding will 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 credible 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% strain 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°C) 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°C) for normal conditions and 1058°F (570°C) for off-normal and accident
limits. These limits are in accordance with those set forth in ISG-11. Therefore, for the low burnup 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
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 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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3.2.1 Description of MPC Subcomponents

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 flux 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 rigidity. 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 Boral™ 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 evaluation, 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 corrosion); and cracking (due to eesresien-and-stress corrosion cracking

on the external MPC surfaces)-s

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 MPC and TLAAs
are required as described above. These aging management activities are discussed in detail in
Sections 3.%8 and 3.89.

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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3.3.1 Description of Transfer Cask Subcomponents

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 I,
Subsection NF, with approved alternatives as listed in Table 4.2-1a of the Trojan ISFSI SAR (Ref. 1.2.1).
The lifting trunnions on the Transfer Cask ase-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 for 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 reactionss;
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:

e Primer — Keeler & Long, 6548/7107 White Epoxy Primer
e 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,-sa¢ 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.

Transfer Cask is exposed to a Sheltered environment in the ISFSI Utility
Building durmg storage and staging prior to and between infrequent use for MPC transfersdsshelered.
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 3.89.

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 ACI-349 (Ref. 3.4.1)
and constructed to ACI-318 (Ref. 3.4.2). The concrete is Type Il 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 seinferced-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 gewsing-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. Fhe-ceatingthathas

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, stainless 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
conditions, 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 chemical 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
steel 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, {ess-effs sebpedanshbacseldnotoadiotion lonnacrcl for tha ma atal
eempenents-and concrete aging issues-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 3.89.
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 drying;s
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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 Inconel 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.%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 radial 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 Section 3.#8.
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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

SESEThere 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, ang
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 exestuakTransportation 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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3.6.6 Aging Management Activities for Transfer Station

Based on the aging management review of the Transfer Station subcomponents documented in

Table 3-53 (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 these Transfer
Station subcomponents. These aging management activities are discussed in detail in Section 3.89.

3.7 AGING 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 ACI-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 ACI-318, including consideration of
seismic components associated with a Seismic Margin Earthquake (SME).
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3.7.2 ISFSI Pad Subcomponent Materials

The ISFSI Pad is constructed of reinforced concrete founded on engineered fill placed on competent
bedrock. The pad includes embedded rigid electrical conduits and connectors 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 for 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.

3.8%2  TIME-LIMITED AGING ANALYSES

3.#28.1 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 ldentification 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.

MPC Fatigue Evaluation
Neutron Absorber Depletion Evaluation
Transfer Cask Fatigue Evaluation

A W N

Fuel Cladding Integrity Evaluation
Each of those TLAAs is described in Appendix B.

3.#28.3 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.

3.#8.3.1 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-Z8. Ref. 3.#8.1 states that embrittlement does not occur below about 1x10%’
n/cm?, which is well above the most conservative number calculated for steel in the Trojan system
(shown in Table 3-#8); 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 mechanical properties of steel,
and therefore there is no concern over the 60-year duration.

3.#8.3.2 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 3-28. 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 1x10® n/cm? (Ref. 3.#8.2). This level is well above the calculated value
(Ref. 3.8.3) for the Trojan Concrete Casks over 60 years, and thus there is no impact to the structural
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properties of the concrete due to neutron radiation. Ref. 3.#8.2 also indicates that structural properties
of concrete may be affected by gamma radiation doses as low as 1x10° 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.

3.89 AGING MANAGEMENT PROGRAM

Based on the reviews performed in the above sections, the following AMPs are needed during the
Trojan ISFSI renewed storage period:

MPC AMP

Transfer Cask AMP
Concrete Cask AMP
Transfer Station AMP

ol o

Full details of these AMPs are contained in Appendix A.
3.910 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.

3.810.1 ECOs

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. 3.810.1. 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.

3.210.2 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 HI-2167366 (Ref. 3.810.1).

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 HI-2167366 (Ref. 3.810.1) 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.

3.210.3 72.48 Screenings and Evaluations

Under Holtec International’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.

3.210.4 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
ISFSI 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 ISFSI 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 - Aging
: ; ; 12 v s Aging
Subcomponent Intended Function Material Environment™ Requiring - Management
Mechanism e
Management Activities
3 s ’ ’ MPC Fati
Inert Gas FatigueCracking ErackingFatigue TLZEgue
Loss of Material Corrosion
: Stress Corrosion
Cracking .
Confinement Cracking
Structural Integr,ity Pitting-and-Crevice IR ADAE
Shell dmists ’ Stainless Steel MatesialPitti
€ Shielding, Heat RIRRESSts Eerresienloss of PIthg
Sheltered : and Crevice
Removal Material z
Corrosion
_ FatiggeCracking CraekingFatigue MP(_:rfzzgue
b
a Loss of Fracture — N/A, see Section
Radiat
f, Toughness i 3.#8.3
= z
S Inert Gas FatiggeCracking ErackingFatigue MPﬁ_anzgue
=
w Loss of Material Corrosion
. Stress Corrosion
Cracking Cracking
Conflnement,' MPC AMP
Baseplate Sttuctural integyity; Stainless Steel hing : MaterialPitti
P Shielding, Heat S— Eerresionloss of q PIthg
Removal Material S
Corrosion
: MPC Fati
FatigueCracking EraekingFatigue TL:Algue
Loss of Fracture " N/A, see
Toughness Ragmtion 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 Ao Aging
Subcomponent Intended Function Material Environment'? Requiring a g Management
Mechanism .
Management Activities
MPC Fati
Inert Gas FatigueCracking ErackingFatigue TLAAIgue
Loss of Material Corrosion
; Stress Corrosion MPC AMP
Cracking )
: Cracking
Confinement,
. Structural Integrity, . Pitting-and-Crevice ialPitti MPC AMP
kg Shielding, Heat Stalnless Steal Eerresienloss of PIthg
Sheltered , and Crevice
Removal Material .
Corrosion
MPC Fati
FatiggeCracking ErackingFatigue CTL:Xgue
- Loss of Fracture —_— N/A, see Section
[«9] R 4
2 Toughness ki 3.28.3
z Inert Gas None Identified None Identified N/A ;
5
2 Loss of Material Corrosion
g i ! MPC AMP
S I Stress Corrosion
& Cracking
Closure Ring Confinement Stainless Steel Sheltered Ditt; Gl toss-of
Eerresionloss of Plthg MPC AMP
. and Crevice
Material p
Corrosion
Loss of Fracture Radiation N/A, see Section
Toughness 3.#8.3 |
Inert Gas None Identified None Identified N/A
Port Cover Plates Confinement Stainless Steel i
Embedded Loss of Fracture Radiation N/A, see Section
Toughness 3.#8.3
Drain and Vent Shield Block Shielding Stainless Steel Inert Gas None Identified None Identified N/A
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Table 3-1 — Aging Management Review for MPC Subcomponents
(new ISFSI SAR Table 9.7-8) |
Aging Effects Agin Aging
Subcomponent Intended Function Material Environment? Requiring il Management
Mechanism i
Management Activities
Nene
-
EmbeddedN/A | NeneddentifiedN/A iiedN/A N/A
toss-of-Material Cerrosion
Stainless " Stress-Cerrosion
Plugs for Drilled Holes ShieldingN/A IN/A Sruching Eracking MPSAMP
Sheltered Pitting-and-Crevice I £ pdatorial
Cerresion
Loss-of-Fracture Radiati NfA—see
Foughness Seetien3++3
Upper Fuel Spacer Pipe Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A
Lift Lug N/A N/A N/A N/A N/A N/A
Lift Lug Baseplate N/A N/A N/A N/A N/A N/A
_ Upper Fuel Spacer Bolt Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A
§ Upper Fuel Spacer End Plate Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A
& Lower Fuel Spacer Column Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A
o Lower Fuel Spacer End Plate Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A
g Vent Shield Block Spacer Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A
S Vent and Drain Tube N/A* N/A N/A N/A N/A N/A
& Vent and Drain Cap N/A N/A N/A N/A N/A N/A
Vent and Drain Cap Seal
Washer N/A N/A N/A N/A N/A N/A
Vent and Drain Cap-Seal\Washer
Belt-Cap Screw N/A N/A N/A N/A N/A N/A
Port Cover Plate Set Screw HiA i N/A N/& hiA B
Coupling N/A N/A N/A N/A N/A N/A
Drain Line N/A N/A N/A N/A N/A N/A
Damaged Fuel Container Criticality Contrc_)l, Stainless Steel Inert Gas None |dentified None Identified? N/A |
Structural Integrity
Failed Fuel Cans Criticality Contrgl, Stainless Steel Inert Gas None Identified None ldentified® N/A |
Structural Integrity
Drain Tube Plate N/A N/A N/A N/A N/A N/A
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Table 3-1 — Aging Management Review for MPC Subcomponents
(new ISFSI SAR Table 9.7-8)
Aging Effects . Aging
; y ; 12 s Aging
Subcomponent Intended Function Material Environment™ Requiring Mechanism Management
Management Activities
Drain Line Guide Tube N/A N/A N/A N/A N/A N/A
Fuel Debris Process Can Capsule Confinement Stainless Steel Inert Gas None Identified None Ildentified? N/A
Flux Gap Cover Criticality Control Stainless Steel Inert Gas None Identified None Identified N/A
Flux Gap Plate Criticality Control Stainless Steel Inert Gas None Identified None Identified N/A
Basket Cover Angle Criticality Control Stainless Steel Inert Gas None Identified None Identified N/A
Basket Cell Angle Critleality Contrgl, Stainless Steel Inert Gas None Identified None Identified N/A
Structural Integrity
Basket Cell Channel Crikicaliy Contrc?l, Stainless Steel Inert Gas None ldentified None Identified N/A
Structural Integrity
TLAA - Neutron
= Neutron Absorber Criticality Control Boral Inert Gas NS ma'terlal Radiation Absort?er
x properties Depletion
S Evaluation
e Basket Cell Spacer Block N/A N/A N/A N/A N/A N/A
. Basket Center Column Criticality Control Stainless Steel Inert Gas None Identified None Identified N/A
Criticality Control,
Basket Cell Plates Structural Integrity, Stainless Steel Inert Gas None Identified None Identified N/A
Heat Removal
MSACriticalit .
Short Cell Spacer Plates Control, StruthraI RaGEdlies: MNLAInert Gas | dANone Identified M#eN.o'ne N/A
g Steel Identified
Integrity
Sheathing Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A
Shims Structural Integrity Stainless Steel Inert Gas None Identified None Identified N/A
Notes:

(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.

(2) Theinert gas environment refers to the interior of the helium filled, sealed MPC. The sheltered environment refers to the interior of the Concrete Cask. The embedded
environment refers to subcomponents which are sealed inside another material.
(3) Response to Request for Technical Information (RRTI) 2536-004R0 concluded that the MPC subcomponents do not require fatigue 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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Table 3-2 — Aging Management Review for Transfer Cask Subcomponents
(new ISFSI SAR Table 9.7-9)
Aging Effects Aging
Subcomponent Intended Function Material Environment! Requiring Aging Mechanism Management
Management Activities
FransferCask
Radial Lead Shield Shieldi L E N | ifi N | ifi
ial Lea ie ielding ead mbedded one ldentified one |dentified N/A
ShelteredEmb e i
Top Lid Shieldin Shiel Holtit
p Li ielding ielding oltite ecldpd %!\lone —— N/A
Identified s
Identified
Corrosion
Plugs-fer-Hfting-Heleslead Fill Plug Shielding Carbon Steel Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Corrosion
Carbon Steel CoroBiaT
Structural Integrity, s g Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
o with coating .
Outer Shell Shielding, Heat Corrosion
Removal Carbon Steel Embedded? None Identified None Identified N/A
Carbon Steel Inert Gas* None Identified None Identified N/A
Structural Integrity, Corrosion
g Carbon Steel . - ;
Inner Shell Shielding, Heat . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
with coating .
Removal Corrosion
Carbon Steel KAREsian
Structural Integrity, . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Water Jacket End Plate o with coating .
Shielding Corrosion
Carbon Steel Inert Gas* None Identified None Identified N/A
Structural Integrit Carbon Steel Camasion
Top Flange o s BTty . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Shielding with coating )
Corrosion
Carbon Steel ORI
Structural Integrity, . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Water Jacket Shell B i with coating ;
Shielding Corrosion
Carbon Steel Inert Gas® None Identified None Identified 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 Aging
Subcomponent Intended Function Material Environment! Requiring Aging Mechanism Management
Management Activities
Corrosion
|
y Ca.rbon Stge Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
. Structural Integrity, with coating .
Water Jacket Bottom Ring Shieldin Corrosion
& Carbon Steel Embedded? None Identified None ldentified N/A
Carbon Steel Inert Gas’ None Identified None Identified N/A
Carbon Steel Cornii it
Structural Integrity, . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Water Jacket Top Plates & nc with coating :
Shielding Corrosion
Carbon Steel Inert Gas* None Identified None Identified N/A
Carbon Steel Carfaston
' Structural Integrity, ; ) Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Water Jacket Trunnion Plate i with coating :
Shielding Corrosion
Carbon Steel Inert Gas* None Identified None Identified N/A
Carbon Steel Srasian
Structural Integrity, . ¥ Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Water Jacket Cap Plate o e with coating .
Shielding Corrosion
Carbon Steel Inert Gas’ None Identified None Identified N/A
. Corrosion
" . I ! . ol '
Top Lid Outer Ring Structur'al rltegrlty Cafbon St.eel Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Shielding with coating :
Corrosion
Corrosion
. . [ ity, bon St . o .
Top Lid Inner Ring Structur.a r'1tegr|ty Ca.r - gel Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Shielding with coating )
Corrosion
Corrosion
. Structural Integrity, | ; _ g
Top Lid Top Plate ruce ur‘a n egrity Ca.rbon Stfee Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Shielding with coating .
Corrosion
Structural Integrit Carbon Steel Comasian
Top Lid Bottom Plate i BN . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Shielding with coating .
Corrosion
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Table 3-2 — Aging Management Review for Transfer Cask Subcomponents
(new ISFSI SAR Table 9.7-9)
Aging Effects Aging
Subcomponent Intended Function Material Environment! Requiring Aging Mechanism Management
Management Activities
Eerresion
He-Bel=Row Not Used Structurabintegrity | StainlessSteel Sheltered toss-ef-Material | Pittingand-Crevice | TransferCasicAMP
Eorrosion
. Corrosion
Lifting Trunnion Block Structur_al Ihtegrlty, Ca‘rbon Stgel Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Shielding with coating .
Corrosion
Structural Integrity Cerrosion
toss-of Fransfertask
Lifting Trunnion (during lifting for taeeneiN/A ShelteredN/A " Pitting-and-Creviee
initial loading only) oA Eerrosion-N/A b
Door Pins N/A N/A N/A N/A N/A N/A
Carbon Steel Carrasial
Structural Integrity . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
Gaiar e with coating .
Top Lid Lifting Block Corrosion
S oa MNLANone MNLANone
Shielding Carbon Steel Embedded Identified Identified N/A
PAA Structural PLACarbon MLAL oSS of NpCarrosion MLATransfer Cask
: 4B e .
Top Lid Stud (Top Lid Bolt) — - NAASheltered Sabartal Pitting and 'Crewce AMP
Corrosion
PLACOrrosion
: 3 NAA Structural NAACarbon MLALoss of T 3 MLATransfer Cask
Top Lid Nut (Top Lid Washer) i Steel MNLASheltered Material Pitting and 'Crewce AMP
Corrosion
Drain Pipes N/A N/A N/A N/A N/A N/A
Couplings, Valves, and Vent Plug N/A N/A N/A N/A N/A N/A
Eorresion
. Structural, Shielding, | Carbon Steel | Shelteredinert : Ritting-and-Crevice Fransfertask
Rib Plates y ; ” MateriaiNone )
Heat Removal with-coating Gas . Eerrosien-None AMBEN/A
Identified e
Identified
EarbenStee} Corrosion
Water Jacket Port Cover Plate, Struetural; . . : IN/A toss-of —_— Crevi FransferCask
el } AMEN/A
Gasket, and Screws ShieldingN/A N/A g MaterialN/A : ienN/A Ve
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Table 3-2 — Aging Management Review for Transfer Cask Subcomponents
(new ISFSI SAR Table 9.7-9)
Aging Effects Aging
Subcomponent Intended Function Material Environment? Requiring Aging Mechanism Management
Management Activities
MNLACarbon NLACorrosion
NAA | MNAA NAA
Door Lip Strugtura Steel with MNLASheltered LOS? ut Pitting and Crevice Transier Casl
Integrity . Material . AMP
coating Corrosion
Carbon Steel S
Door Top Plate Structural Integrity . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
with coating .
Corrosion
NLACarbon MNLACorrosion
NAA | NAAL f NAA
Door Beam Struc‘tura Steel with N#ASheltered OS.S . Pitting and Crevice TravsTar Cask
Integrity : Material : AMP
coating Corrosion
Rail Bolt N/A N/A N/A N/A N/A N/A
Carbon Steel Carrosian
Door Top Structural Integrity . . Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
with coating .
Corrosion
Cerrosion
Carbon toss-of Fransfertask
Door Top Plate Clevis N/A? ShelteredN/A . Pitting-and-Crevice
SteelN/A MateriaiN/A ionN/A AMBN/A
Corrosion
Carben toss-of Fransfer-Cask
Door Stop Plate N/A? cranl SheleredN/A o Pitting-and-Crevice
WA i EerresionN/A WA
Door Hex Bolt N/A? AlumingmN/A | SheleredN/A N/A N/A N/A
Carbon Steel Comasitn
Door Bottom Structural Integrity , : Sheltered Loss of Material | Pitting and Crevice | Transfer Cask AMP
with coating .
Corrosion
Door Slide Plate N/A N/A N/A N/A N/A N/A

Notes:

(1) The listed environment is the long-term extended storage environment. During future MPC movements at the Transfer Station, the environment will be Exposed.

(2) Used during operations. Not relied 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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Table 3-3 — Aging Management Review for Concrete Cask Subcomponents
(new ISFSI SAR Table 9.7-10)
Aging Effects Agin Aging
Subcomponent Intended Function Material Environment! Requiring & g Management
Mechanism P
Management Activities
L f Material G i C te Cask AMP
. Radiation Shielding, Carbon Steel Exposed/ skl il il s =
CaskLid Structural Integrit with coatin Sheltered ks o1 Franhire Radiation DNy s
S . Toughness Section 3.#8.3
Lo - Loss of Material Corrosion Concrete Cask AMP
. Radiation Shielding, Carbon Steel Sheltered/
Gatse Liniar St Structural Integrit with coatin Embedded Lisss:of Fractire Radiation /A, see
gnty € Toughness Section 3.#8.3
i N N/A
Tile Corrospn Ceramic Sheltered None Identified i .o‘ne /
Protection Identified
Loss of Material Corrosion Concrete Cask AMP
. Carbon Steel
Bottom Plate Assembly Structural Integrity . . Sheltered Loss of Fracture L N/A, see
with coating Radiation .
Toughness Section 3.#8.3
Loss of Material Corrosion Concrete Cask AMP
Reinforcement Bar Structural Integrity Carbon Steel Embedded Loss of Fracture . N/A, see
Radiation ;
Toughness Section 3.#8.3
Alkali-Silica
Reactlon. Concrete Cask AMP
Loss of Strength MO Leachlng
Radiation Shielding/ . g' ’ Freeze-#Thaw
Concrete Shell Structural Integrit Concrete Exposed Spalling, Cracking, —— :
grity Scaling . orcem'en Concrete Cask AMP
Bar Corrosion
. Radiation Analysis,
Raiiation see Section 3.#8.3
Transfer Cask Alignment Plates N/A N/A N/A N/A N/A N/A
Shield Ring Radiation Shielding Ca'rbon St.eel Sheltered Loss of Material Corrosion Concrete Cask AMP
with coating
Screen N/A N/A N/A N/A N/A N/A
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Table 3-3 — Aging Management Review for Concrete Cask Subcomponents
(new ISFSI SAR Table 9.7-10)
Aging Effects Agiii Aging
Subcomponent Intended Function Material Environment! Requiring 8 g Management
Mechanism S se
Management Activities
Carbon Steel toss-of
. T . 2
Inlet Air Assembly Heat Transfer iith eaatiig Sheltered iaiN/A2 CesrosienN/A? | Concrete Cask AMP
) Carbon Steel tossof ; 2
Outlet Air Assembly Heat Transfer silthy el Sheltered iaiN/A2 CesresienN/A? | Concrete Cask AMP

Notes:

(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.

(2) Airflow path only.

333

Revision 1
January 2019




Trojan ISFSI License Renewal Application

01/23/2019
Table 3-4 — Aging Management Review for Fuel Assembly Subcomponents
(new ISFSI SAR Table 9.7-11)
Aging Effects Ast Aging
Subcomponent Intended Function Material Environment? Requiring gmg- Management
Mechanism g
Management Activities
Fuel Pellets N/A N/A N/A N/A N/A N/A
Fuel Cladding Criticality Control, Zircaloy Inert Gas Change in Thermal TLAA —Cladding
Confinement material property fatigue Integrity Evaluation
Structural Integrity
Spacer Grid Assemblies Criticality Control, Zircaloy Inert Gas None Identified MNAANone N/A
Structural Integrity Identified
Upper End Fitting Structural Integrity | Stainless Steel/ Inert Gas None |dentified NAANone N/A
Inconel Identified
Lower End Fitting Structural Integrity Stainless Steel/ Inert Gas None Identified NAANone N/A
Inconel Identified
Guide Tubes Structural Integrity Zircaloy/ Inert Gas None Identified MLANone N/A
Stainless Steel Identified
Hold-down Spring & Upper End N/A N/A N/A N/A N/A N/A
Plugs
Control Components N/A N/A N/A N/A N/A N/A
Note
(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.
(2) Theinert gas environment refers to the interior of the helium filled, sealed 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)
ine Eff -
Intended . . i Aging : .ects Aging Aging
Subcomponent " Material Environment Requiring _ Management
Function Mechanism i
Management Activities
Transfer Station Structure
Deck Plate N/A N/A N/A N/A N/A N/A
Angle, ASTM A36 N/A N/A N/A N/A N/A N/A
Bar, ASTM A36 N/A N/A N/A N/A N/A N/A
Structural Carbon steel Transfer-
- . :
astener, ASTM A325 Integtity with coating Exposed Loss of material Corrosion Station AMP
Fastener, ASTM A325 N/A N/A N/A N/A N/A N/A
Carbon steel Transfer
r A32 : - . .
astener, ASTM A325 Retrievability with coating Exposed Loss of material Corrosion Station AMP
Shielding, Carbon steel ’ . Transfer
Fastener, ASTM A325 Retrievability withigeating Exposed Loss of material Corrosion Station AMP
Concrete Stud Anchor N/A N/A N/A N/A N/A N/A
Hydraulic System Assembly N/A N/A N/A N/A N/A N/A
Kick Plate N/A N/A N/A N/A N/A N/A
Carbon steel Transfer
Transf . . s . .
ransfer Cask Restraint Retrievability N —— Exposed Loss of material Corrosion Ststion AMD
Structural Carbon steel Transfer
Hex N i i .
ex Nut, ASTM A194 Class 2H Integrity <R Exposed Loss of material Corrosion Station AMP
Carbon steel Transfer
AST 4 Cl i ili E i i .
Hex Nut, ASTM A194 Class 2H Retrievability with eeating xposed Loss of material Corrosion Station AMP
Hex Nut
i N/A
ASTM A194 Class 2H WA bl Wi WA WA /
Structural Carbon steel : g Transfer
Hardened Flat Washer, ASTM F436 — silthigoating Exposed Loss of material Corrosion Station AMP
y ot Carbon steel , . Transfer
Hardened Flat Washer, ASTM F436 Retrievability with:coating Exposed Loss of material Corrosion Station AMP
Hardened Flat Washer, ASTM F436 N/A N/A N/A N/A N/A N/A
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Table 3-5 — Aging Management Review for Transfer Station Subcomponents
(new ISFSI SAR Table 9.7-12)
Intended . . 1 Aging E.ffects Aging Aging
Subcomponent 5 Material Environment Requiring . Management
Function Mechanism e
Management Activities
: s Carbon steel . : Transfer
Hardened Flat Washer, ASTM F436 Retrievability with coativg Exposed Loss of material Corrosion Station AMP
; Structural Carbon steel . g Transfer
Shim Plate Intetity with coatiig Exposed Loss of material Corrosion Station AMP
. . Structural Carbon steel Transfer
R - ”
Inside Upper Restraint — T —— Exposed Loss of material Corrosion Station AMP
Hex Nut, ASTM A563 Grade A N/A N/A N/A N/A N/A N/A
Fastener, ASTM A449 N/A N/A N/A N/A N/A N/A
Deck Plate N/A N/A N/A N/A N/A N/A
Hydraulic Cylinder N/A N/A N/A N/A N/A N/A
Upper Deck Ladder N/A N/A N/A N/A N/A N/A
Main Deck Ladder N/A N/A N/A N/A N/A N/A
Structural Carbon steel Transfer
R i : . . ial i i
Upper Restraints Integrity with coating Exposed Loss of materia Corrosion Station AMP
Structural Carbon steel Transfer
B 3 .
Cross Brace, Left Hand integrity T —— Exposed Loss of material Corrosion Station AMP
- Structural Carbon steel . g Transfer
Cross Brace, Right Hand N—— with ceating Exposed Loss of material Corrosion Station AMP
. : Structural Carbon steel . , Transfer
Quadrapod Weldment, Right Side — e — Exposed Loss of material Corrosion Station AMP
; Structural Carbon steel : ; Transfer
Quadrapod Weldment, Left Side —_— itk Eaating Exposed Loss of material Corrosion Station AMP
Structural Carbon steel Transfer
d Wel Back ial G i :
Quadrapo eldment, Bac Integrity with costing Exposed Loss of materia orrosion Station AMP
Upper Deck N/A N/A N/A N/A N/A N/A
e Shielding Carbon steel ; ; Transfer
R d I i
Adaptor Ring, Storage Cask Retrievability with Egating Exposed Loss of materia Corrosion Station AMP
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Table 3-5 — Aging Management Review for Transfer Station Subcomponents
(new ISFSI SAR Table 9.7-12)
2 Tt
Intended : " i Aging E.ffects Aging ging
Subcomponent . Material Environment Requiring 5 Management
Function Mechanism =
Management Activities
: Shielding, Carbon steel ’ . Transfer
Adaptor Ring, Transport Cask Retrievabllity | withecating Exposed Loss of material Corrosion Station AMP
Transf
Carbon Steel Exposed Loss of material Corrosion r.ans wid
- a bl s Station AMP
Shield Ring Shielding -
Lead Embedded None |dentified . N/A
Identified
Handrail, Main Deck, Front & Back N/A N/A N/A N/A N/A N/A
Handrail, Main Deck, Left Side N/A N/A N/A N/A N/A N/A
Handrail, Main Deck, Right Side N/A N/A N/A N/A N/A N/A
Deck Plate N/A N/A N/A N/A N/A N/A
Deck Plate N/A N/A N/A N/A N/A N/A
Shielding,
Main Deck Structure Structural Ca!rbon St.eEI Exposed Loss of material Corrosion Tr‘ansfer
; with coating Station AMP
Integrity
e . e Carbon steel . . Transfer
Cylinder Bracket Retrievability with coating Exposed Loss of material Corrosion Station AMP
Alignment Sto Retrievabilit Gatbom stae Exposed Loss of material Corrosion bkt
§ P Y| with coating P Station AMP
Transfer Station Pad
Transfi
Threaded Rod, ASTM A193 GR B7 Structu'ral Carbon steel Embedded Loss of material Corrosion r?ns e
Integrity Station AMP
Plate, ASTM A36 Structu.ral Carbon steel Embedded Loss of material Corrosion Tr?nsfer
Integrity Station AMP
Hex Jam Nut, ASTM A325 StructL{raI Carbon steel Embedded Loss of material Corrosion Trflnsfer
Integrity Station AMP
Shyurarial Carbon steel Exposed Transfer
Hex Nut, ASTM A194 Class 2H : (some with (coated), Loss of material Corrosion Station AMP
Integrity -
coating) Embedded
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Table 3-5 — Aging Management Review for Transfer Station Subcomponents
(new ISFSI SAR Table 9.7-12)
Intended ’ " i Aging E'ffects Aging Aging
Subcomponent : Material Environment Requiring . Management
Function Mechanism e
Management Activities
Structural Kakansten) ExpaReG Transfer
Hardened Washer, ASTM F436 : (some with (coated), Loss of material Corrosion :
Integrity : Station AMP
coating) Embedded
Alkali-Silica
Loss of Reaction,
Structural strength, CaO.H Transfer
Concrete ; Concrete Exposed spalling, Leaching, ;
Integrity . Station AMP
cracking, Freeze-Thaw,
scaling Rebar
Corrosion
Not used N/A N/A N/A N/A N/A N/A
; Str r . . Transf
Rebar or equivalent, ASTM A615 GR 60 ! UCtL! 4! Carbon steel Embedded Loss of material Corrosion r.ans o
Integrity Station AMP
Structural Carbon steel Exposed, . . Transfer
Plate, ASTM A36 — with coating Erbeddad Loss of material Corrosion Station AMP
Grout N/A N/A N/A N/A N/A N/A
Plate, ASTM A36 Structu_ral Carbon Steel Embedded Loss of material Corrosion Tr'ansfer
Integrity Station AMP
Rebar, ASTM A615 GR 60 Structu-ral Carbon Steel Embedded Loss of material Corrosion Tr.ansfer
Integrity Station AMP
Impact Limiter
Structural
Integrity
(under Carbon steel Sheltered, . " Transfer
A ,
Bt ARTILASH hypothetical with coating embedded Lessatimaerl IR Station AMP
accident
conditions)
Sheet Metal, ASTM A-167 or ASTM
: N/A N/A N/A N/A N/A N/A
A-240 Type 304 / / / / / /
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Table 3-5 — Aging Management Review for Transfer Station Subcomponents
(new ISFSI SAR Table 9.7-12)
s At
Intended - : q Aging E.ffects Aging ging
Subcomponent . Material Environment Requiring # Management
Function Mechanism iy
Management Activities
Angle Iron, ASTM A-479 Type 304 N/A N/A N/A N/A N/A N/A
Structural
Integrity General
(under Plasties Changerin Chemical Transfer
Polyurethane Foam h FR-3708 Embedded dynamic crush ;
hypothetical changes Station AMP
§ polyurethane strength
accident
vuk foam
conditions)
Threaded Plug, carbon steel N/A N/A N/A N/A N/A N/A

Notes:

(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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Table 3-6 - Aging Management Review for ISFSI Pad Subcomponents
(new ISFSI SAR Table 9.7-13)
Intended 5 : 1 Aging E.ffects Aging Aging
Subcomponent f Material Environment Requiring , Management
Function Mechanism g
Management Activities
. . Exposed / None None
2
Concrete Retrievability Concrete srataiho) Identified? dentified? N/A
Rebar N/A N/A N/A N/A N/A N/A
Engineered fill N/A N/A N/A N/A N/A N/A
Conduit and electrical connectors N/A N/A N/A N/A N/A N/A

Notes:

(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.

(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 to include a vertical offset across
a crack could affect the Intended Function of Retrievability by preventing the use of air pads to move Storage Systems from the ISFSI Pad to the Transfer Station Pad.

(3) Asdescribed 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 mineralogically 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 unrelieved residual stress was observed
during excavations for the nuclear plant foundations in this area. These SAR sections conclude that (1) future subsidence is not a problem at the site; (2) foundation rock
joints and fractures should not be expected to affect the stability of the foundation rock during vibratory motion; (3) there will be no loss of strength or stability of the
foundation rock during vibratory motions; and (4) soil-structure interaction is negligible. 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 spalling, 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 "°*!

Parameter Value
Steel Neutron Flux over 60 years (n/cm?) 1.3 x 10"
Steel Gamma Dose over 60 years (rad) 1.7'x 1010
Concrete Neutron Flux over 60 years (n/cm?) 4.8 x10™
Concrete Gamma Dose over 60 years (rad) 2.0x 108

Note 1: Calculations performed in Ref. 3.28.3.

3-43 Revision 1



Trojan ISFSI License Renewal Application
01/23/2019

APPENDIX A

AGING MANAGEMENT PROGRAMS



Trojan ISFSI License Renewal Application
01/23/2019

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)

This 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 surfacesss

stress-corresion-cracking. The followmg AMP identifies the main elements of the program needed to
manage the effects of these aglng mechanisms during the extended storage penod Fae-MBRCAMDPIS

Element

Description

1. Scope of Program

This program covers the Trojan MPCs, and the subcomponents identified in
Table 3-1 which require the MPC AMP.

2. Preventive
Actions

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.

3. Parameters
Monitored/
Inspected

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.

4. Detection of
Aging Effects

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, a4 visual inspection of the MPC
surfaces below the shield rmg WI|| be performed using a boroscope (or
equivalent) run as=fe ane-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 X, Article IWA-2200.

The inspection will be performed on one canister at the Trojan ISFSI at a
frequency of 5 years (+/- 25%)*!. 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 esnsistentwith-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

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, environmental effects at Cask location,
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. 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.

5. Monitoring and
Trending

Monitoring and trending methods are in accordance with ASME Code
Section X| 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.

6. Acceptance
Criteria

The acceptance criteria for the MPC surface isare:

No indication of localized corrosion pits, etching, stress corrosion
cracking, or red-orange colored corrosion products in the vicinity of
canister fabrication welds and accessible closure welds. #a-aecessibie
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Indications Requiring Additional Evaluation

Indications of interest that are subject to additional examination and
disposition through the CAP include:

e Localized corrosion pits, stress corrosion cracking, and etching;
deposits; or corrosion products

e 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

e 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

e Red-orange colored corrosion products greater than 1 mm in diameter
combined with deposit accumulations in any location of the stainless
steel canister

e 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).

7. Corrective
Actions

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 spparentand-rast
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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Description

8. Confirmation
Process

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.

9. Administrative
Controls

The Trojan ISFSI @A=pregsam-and-implementing procedures for this AMP will
address instrument calibration and maintenance, inspector requirements,
record retention requirements, and document control.

This AMP will be updated-pesiedicatly, as necessary, based on the periodic
tollgate assessments described in Apg Spbies

Section 9.7.8.5. Inspection results will be documented and made available for
NRC inspectors to view upon request.

10. Operating
Experience

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 2013* 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.

”

Notes:

(1) Tolerances on the inspection frequency are not cumulative. Each 5-year interval is pre-defined with an
independent tolerance to allow for scheduling flexibility.
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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 corrosionh

. The following AMP |dent|f|es the main elements of the

program needed to manage the effects of £kis-these aging mechanisms during the extended storage

period.

Element

Description

1. Scope of Program

The program covers the subcomponents of the Transfer Cask identified in
Table 3-2 which require the Transfer Cask AMP.

2. Preventive
Actions

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 construction of the Transfer Cask were implemented
to minimize aging effects, but no new preventive actions are included as part
of this AMP.

3. Parameters
Monitored/
Inspected

The parameter inspected by the Transfer Cask AMP is visual evidence of
degradation of ex¢esnataccessible surfaces of the Transfer Cask-and-trunniens.

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.

4. Detection of
Aging Effects

The Transfer Cask 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.

e All accessible MCoated surfaces including MPC cavity surfaces
will be inspected for essresien= and-chipped-cracked—orblistered

=p=a¢a=tdefects and |rregular|t|es
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Description

This inspection will be performed usiag=s dere-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.

5. Monitoring and
Trending

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 preparations for MPC retrieval 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.

6. Acceptance
Criteria

The Transfer Cask AMP consists of visual inspections as described above.

The acceptance criteria” for Transfer Cask subcomponents are:

e 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).

e 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 isswas detected on any of the
identified subcomponents within the Transfer Cask that exceeds the above
acceptance criteria, the issue willewtd be entered into TrOJan s CAP-and-an

7. Corrective
Actions

As applicable per the CAP, Trojan staff will perform apparentand=restcause
evaluations, address the extent of condition, determine any necessary actions
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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 (NDE).

Corrective actions will also identify actions needed for increased scope or
frequency of inspections, as necessary, based on any detected aging effects.

8. Confirmation
Process

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.

9. Administrative
Controls

The Trojan ISFSI @A=sregram=and-implementing procedures for this AMP will
address instrument calibration and maintenance, inspector requirements,
record retention requirements, and document control.

This AMP will be updated-pesisdicatly, as necessary, based on the periodic
tollgate assessments described in Agg :

Section 9.7.8.5. Inspection results will be documented and made available for
NRC inspectors to view upon request.

10. Operating

The Transfer Cask was used during the initial loading of the Trojan ISFSI. The

Experience 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.

Notes:

(1) Tolerances on the inspection frequency are not cumulative. Each 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 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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CONCRETE CASK AMP (new ISFSI SAR Table 9.7-16)

As identified in Sections 3.4.5 and 3.8.3, the aging srechanisms-efesncern-effects requiring
management for the Concrete Cask are loss of material (steel) due to corrosion, ess-efsteelfracture

- : apactsi=and concrete aging issses-effects (loss of strength, spalling,
cracklng, and scallng) caused by freeze-thaw cycles, alkali-silica reaction, asefe+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 mechanlsms during the extended storage
penod Fhe-Conerete-Cask-AMPis-based-on-a-continuation-aftheexisting rg-Troian-Concretet asktnterio:

Element Description
1. Scope of Program The program covers the subcomponents of the Concrete Cask identified in
Table 3-3 which reqwre the Concrete Cask AMP. Fhe-AMPeceversboth

s - h Cask=The AMP consists of
visual mspectlons of accessnble interior and exterior Concrete Cask surfaces.

2. Preventive Actions 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.

3. Parameters Concrete Cask ExternaiExterior
Monitored/
Inspected 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 % inch in
diameter or width and with a depth of greater than % 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. Anirregularity 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
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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 spalled 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:

e Loss of material (steel) due to corrosion

e Cracking or loss of material (concrete) due to freeze-thaw
degradation

e Cracking or loss of material (concrete) due to alkali-silica reactions

e Cracking or loss of material (concrete) due to corrosion of
embedded reinforcing steel

e 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 satesnalinterior

The accessible #teraalinterior surfaces of the Concrete Cask are inspected
for indications of corrosion-ard-ce= isn. 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 £¢ernalExterior

The Concrete Cask exteraalexterior AMP is a visual inspection i=erdesto
detect any defects and/or |rregular|t|es which are con5|dered to be aging

ag%e%e&ae%ﬁns v1$ual mspectron is conducted annually by qualrfred
individuals and includes all Concrete Casks ea=thespae-in service at the

Trojan ISFSI.

Data from all inspection and monitoring activities, including evidence of
degradation and its extent and location,sk g are recorded
on a checklist or inspection form-£k

doeumented; and include Wdescnptrons of observed aging effects
ane=supporting sketches; and photographs or video.

Concrete Cask fatesnalinterior

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 will 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-pessible-into-cach-nletvents ane-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%)*. 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 eensistentwith-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/MPC should be selected based on the following
considerations: aging mechanism of concern, Cask/MPC fabrication 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 esdstiag-Trojan ISFSI
inspection procedures, which require a detailed description of the surface
condition and location of areas showing surface degradation.

5. Monitoring and
Trending

The mspectlons a&d@uﬁeﬂﬁ%descnbed for both the intermalinterior
and extesnalexterior subcomponents of the Concrete Cask are performed
perrodlcally in order to |dent|fy areas of degradation. Jéhﬁeeu&%we&l:be

= 2 The results will be compared agamst previous
mspectlons in order to monitor and trend the progression of the aging
effects over time.

6. Acceptance
Criteria

Concrete Cask %ﬁﬁaExterror

The acceptance criteria for the concrete shell of the Concrete Cask are:

e No exposed reinforcing steel on the surface of the Concrete Cask

e 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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e No leachate deposits, staining, or stalactite growth on the concrete
surface
e 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® for the exterior surface of the Concrete Cask Lid is:

e 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:

e No more than 28 in.? (cross sectional area) of visible foreign
material blockage on any Inlet Air Assembly vent screen or within ia
the flow channel

e No more than 14 in.? (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.

A-14 Revision 1
January 2019




Trojan ISFSI License Renewal Application
01/23/2019

Concrete Cask Interior

The acceptance criteria® for Concrete Cask accessible interior
subcomponents are:

e Concrete Cask Liner, Shield Ring, Bottom Plate: 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 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.

7. Corrective Actions

Corrective actions 2= : 5 s=will be in
accordance with the TrOJan ISFSI Quallty Assurance (QA) program. The QA
Program ensures that corrective actions are completed within the Trojan
ISFSI CAP.

As applicable per the CAP, Trojan staff will perform spparentandrsstcause
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 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.

8. Confirmation
Process

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.

9.Administrative
Controls

The Trojan ISFS| @A=pregram-ang-implementing procedures for this AMP
will address instrument calibration and maintenance, inspector
requirements, record retention requirements, and document control.

This AMP will be updated-pesiedicatly, as necessary, based on the periodic
tollgate assessments described in A =

Section 9.7.8.5. Inspection results will be documented and made available
for NRC inspectors to view upon request.
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10. Operating
Experience

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 expetienced
noted any cracking due to freeze-thaw cycles, but this Concrete Cask AMP
has factored in those possible concerns.

Notes:

(1) Tolerances on the inspection frequency 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 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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TRANSFER STATION AMP (new ISFSI SAR Table 9.7-17)

As identified in Section 3.6.5, the agin z are-effect requiring management
mechanism-efeancern-for the Transfer Station and Impact lelter 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 as=exentuatTransportation Cask.

Element Description

1. Scope of Program 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.

2. Preventive Actions 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. =kst=aNo new Rpreventive Transfer Station actions are
included as part of this AMP.

3. Parameters Transfer Station
Monitored/Inspected
The parameters inspected by the Transfer Station AMP areis 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,
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.

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 7 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 the definition of a defect.
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Impact Limiter

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.

4. Detection of
Aging Effects

Transfer Station

The Transfer Station AMP manages loss of material due to corrosion,
predominately for coated steel components.

The kelew=following list provides a basis for the visual inspection, which will be
implemented via detailed inspection procedures and conducted by qualified
individuals.

o Al wa:te&coated surfaces will be inspected for eerre :
iagdefects and |rregular|tles

This inspection will be performed prior to use of the Transfer Station and at
least once a year (+/-25%)* while in use=gtitizis .

Because the Transfer Station was used during |n|t|aI fuel Ioadmg, and WI|| not be
used until the MPCs need to be removed from storage, pre-service inspections
are saere-appropriatesfertheTransferStatien. 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 ia-erdesto
detect any aging effects by identifying defects and wregulantnes ThIS |nspect|on
is conducted by quallfled |nd|V|duals : 2 2

This inspection program provides the means to detect and address the aging
effects identified in Section 3.6.5, including:

e Cracking or loss of material (concrete) due to freeze-thaw degradation

e Cracking or loss of material (concrete) due to alkali-silica reactions

e Cracking or loss of material (concrete) due to corrosion of embedded
reinforcing steel

e Calcium Hydroxide leaching that could cause loss of strength

e Cracking and distortion due to differential movement
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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 Fae-the Impact Limiter smeatesis!

samplesshall be pesiedicaliytested for static crush strength on a 10-year
interval to estlmate the equwalent dynamlc crush strength of the Impact

: : S sees. 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.

5. Monitoring and
Trending

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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6. Acceptance Criteria

Transfer Station

The acceptance criteria? for Transfer Station metal subcomponents are:

e 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 metal meets the above
criteria)

earrasien-0f material is detected on any of the identified subcomponents within
the Transfer Station that exceeds the above acceptance criteria, the issue will
weulebe entered into Trojan's CAP .= ineer i

Transfer Station Pad

The acceptance criteria for the Transfer Station Pad are:

e No cracks or holes greater than % inch wide or extending to rebar

e No leachate deposits or staining on the concrete surface.

e No unsound concrete

e 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.
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Impact Limiter

The results of the dmpacttimiterperiodic materials tests on representative
foam samples shall be evaluated to ensure that the ssatesia:lmpact Limiter
foam maintains the critical parameters needed for the MPC dBrop 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:

e 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.

7. Corrective Actions

As applicable per the CAP, Trojan staff will perform spperentandreetcause
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 ability 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.

8. Confirmation The confirmation process will be commensurate with the Trojan ISFSI QA
Process Program. The QA program ensures that inspections, evaluations, and corrective
actions are completed in accordance with the Trojan ISFSI CAP.

9. Administrative The Trojan ISFS| @A=pregrarsand-implementing procedures for this AMP will
Controls address instrument calibration and maintenance, inspector requirements,
record retention requirements, and document control.

This AMP will be updated-pesiedicatly, as necessary, based on the periodic
tollgate assessments described in A :

Section 9.7.8.5. Inspection results will be documented and made available for
NRC inspectors to view upon request.

10. Operating The functionality of the Transfer Station was s#sed-demonstrated at the time of
Experience dusingthe-initial loading of the Trojan ISFSI by transferring a dummy MPC
between the Transfer Cask and a Concrete Cask. The Transfer Station was
inspected kefere-useat that time in accordance with existing operating
procedures, and has been inspected annually thereafter. Fhe-everal

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 results have
been within the acceptable ranges specified in Element 6.

Notes:

(1) Tolerances on the inspection frequency 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 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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Appendix B — Time-Limited Aging Analyses

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 4.2.5.3.6 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 50-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 Boral 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 Transfer Cask
components in the load path when the Transfer Cask supports a loaded MPC in the Transfer Station. To
evaluate a cyclic fatlgue loading in these components the maximum number of lifting cycles was

determined by comparing the primary stress with a stress
concentration factor %p%to the allowables from NUREG-0612 and RG 3.61.

The detailed calculation is described in Ref. B.3.1. The calculation 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.

B.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 limit 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. B.4.1.
The calculated limit is presented in Table B-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. B.4.2. The calculation uses the peak fuel rod
cumulative cladding damage in accordance with Ref. B.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 normal storage peak cladding
temperature, is as shown in Table B-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
B.1.1 HI-2012787R22, “Structural Calculation Package for MPC,” Supplement 68

B.2.1 HI-951322R24, “HI-STAR 100 Shielding Design and Analysis for Transport and Storage,”
Appendix 3

B.3.1 HI-2012785R11, “Structural Calculation Package for HI-TRAC,” Supplement 28

B.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)

B.4.2 HI-2167021R0, “Cladding Integrity Evaluation Under 60-Year Fuel Storage in Trojan Concrete
Cask”

B.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 Value
Allowable fuel cladding temperature, 40-year
647°F (341.7°C
storage (per Ref. B.4.1) ( )
Life fraction usage of fuel cladding for 60 years 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 sepewed-specifie|SFS| Heense-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 s#should be performed
consistent with the guidance in NEI 14-12 (Ref. C.1-1), for periodically evaluating AMP effectiveness.

Each tollgate assessment should follow the recommended approach outlined below:

1) Perform tollgate 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 &29.7-19 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, utilizing 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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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=ax4, 2013, and 2018 have been submitted to the NRC staff. Additienaty—athizd
i tepptbbeoseplonmeadn 2000 coneistent ool e The 2008 and 2013
#we-inspection reports submitted to the NRC had the following conclusions:

e No identified degradation mechanisms affecting system performance not identified in the SAR

e No blockages of inlet, outlet, and annulus regions

e Minor dirt, debris, and miscellaneous insects found

e Small amounts of calcium leaching observed during feess=initial inspection did not significantly
change #ste-as observed in the second inspection. =sse¢-sNo degradation of vent surfaces in the
area of observed calcium leaching.

e Quter 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:

e No identified degradation mechanisms affecting system performance not identified in the SAR

e No blockages of inlet, outlet, and annulus regions

e Areas of light rust noted in the outlet and inlet vent assemblies and at bottom of Cask inner liner plate
e Minor dirt, debris, and miscellaneous insects and cobwebs found

e 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 applicationss. Specifically, #=the inspection tools used for looking at the surface of the
MPG=asaick have been improved over the course of the #we-three previous inspections. Sissiasl—any

ag-cHbHoeRatH arormaben-saned-tromtho IO S incnoctian gl et eoraacatac tata tho lasranag AND

2 == sfan—=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 alse-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

The proposed Technical Specification 5.5.5 states, in part: “The

Aging Management Program will 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 onJanuary 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.

e 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 Rings 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 5 years to 10 years) for only the inspection
of the top-end subcomponents required by the MPC exterior AMP and Concrete Cask interior
AMP.

e 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 0 as 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 O.

E=1



PGE-1070
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Trojan Independent Spent Fuel Storage Installation
Environmental Report, Supplement 1

Revision 0
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E1 INTRODUCTION

E1.1 PURPOSE AND NEED FOR PROPOSED ACTION

The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of independent spent
fuel storage installations (ISFSIs) for storing power reactor spent fuel and associated radioactive
materials. The NRC issues licenses in accordance with the Atomic Energy Act of 1954 (42
United States Code [USC] 2011, et seq.) and NRC implementing regulations (10 Code of Federal
Regulations [CFR] Part 72). On March 31, 1999, the NRC issued Portland General Electric
Company (PGE) a site-specific license (SNM-2509) valid for 20 years to receive, possess, store,
and transfer the Trojan Nuclear Plant (TNP) spent fuel to vertical sealed storage casks at an
ISFSI located on the Trojan site.

The ISFSI was constructed to facilitate decommissioning of the TNP. The ISFSI provides
interim storage for the spent nuclear fuel that had been stored in the TNP Spent Fuel Pool, and
thereby allowed PGE to proceed with decommissioning of the Spent Fuel Pool and associated
systems. By contract, the U.S. Department of Energy (DOE) has the ultimate responsibility for
the long-term disposal or storage of the spent fuel stored at TNP (PGE 1996a, 1996b). Interim
storage for the TNP spent fuel was necessary because there was no operational DOE facility for
permanent disposal or storage for irradiated spent nuclear fuel at the time the TNP was being
decommissioned.

The proposed action is to renew the Trojan ISFSI license for an additional 40 years beyond the
term of the current ISFSI license. The purpose for the proposed action is to extend the NRC
authorization for operation of the ISFSI and allow PGE to continue to maintain safe storage of
the spent fuel until it can be accepted by the DOE for transport offsite. Extended operation of
the Trojan ISFSI is needed because PGE must be able to store spent fuel until the DOE has
opened a permanent disposal or storage facility and is able to accept the spent fuel.

E1.2 PROPOSED ACTION

The proposed action is to renew the site-specific license, SNM-2509, for the Trojan ISFSI. The
current site-specific license will expire on March 31, 2019. PGE proposes to extend the Trojan
ISFSI license for 40 years beyond the current site-specific license term, through March 2059, in
accordance with 10 CFR 72.42. Extending the specific license for the ISFSI will allow PGE to

maintain safe storage of the spent fuel until its acceptance by DOE for removal from the Trojan
site.

E1.2.1 Licensing History

On March 31, 1999, the NRC issued PGE a 20-year license (SNM-2509) to receive, possess,
store, and transfer the TNP spent nuclear fuel to an ISFSI located on property that previously
was part of the TNP site. The site-specific license authorizes storage of up to 344.5 metric tons
of uranium as intact spent fuel assemblies, damaged fuel assemblies, and fuel debris. The ISFSI
consists of a reinforced concrete pad and dry storage system using sealed vertical cylindrical
canisters within steel-lined Concrete Casks. The storage facility employs a passive ventilation
system and is designed to require minimal surveillance. A total of 34 casks were placed on the
Storage Pad between January and September 2003 in a single continuous loading campaign. No
additions or alterations to the storage configuration have occurred since that time.
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On May 23, 2005, PGE submitted a request to amend SNM-2509 to revise the Technical
Specification for the designated controlled area at the ISFSI. The original specification defined
the boundary as extending 300 meters from the edge of the Storage Pad, and PGE proposed to
define the boundary as 200 meters from the edge of the Storage Pad (PGE 2005b). NRC
prepared an EA and determined the proposed actions would not have a significant impact on the
environment. NRC approved Amendment 6 to SNM-2509 in March 2006 (NRC 2006).

In July 2005, PGE requested exemption from the annual reporting requirement of

10 CFR 72.44(d)(3), and for an amendment to SNM-2509 that revised the Technical
Specifications in Appendix A of the license to eliminate the requirement to submit an annual
effluent release report to the NRC (PGE 2005a). NRC prepared an environmental assessment
(EA) and determined the proposed actions will not have a significant impact on the environment
(NRC 2005).

E1.2.2 Operations

The Trojan ISFSI consists of a dry fuel storage system that includes a reinforced concrete pad
and sealed vertical cylindrical canisters within steel-lined Concrete Casks. One function of the
Concrete Cask is to provide radiation shielding. The cask is also designed to passively dissipate
decay heat generated by the stored spent fuel. The cask provides adequate heat removal capacity
to maintain safe fuel clad temperatures without active cooling systems. The Trojan ISFSI Safety
Analysis Report (SAR; PGE 2017) contains a detailed description of the dry fuel storage system.

The Trojan ISFSI is Iocated within a secure area on the former TNP site. The ISFSI has general
site lighting.

The onsite PGE staff currently performs daily activities associated with the operation of the
ISFSI facility, which primarily involve security, routine maintenance, and monitoring. No major
changes in staffing levels are anticipated during the license renewal term. The passive nature of
the facility requires little maintenance beyond periodic surveillance. Low-level radioactive
waste is not generated during storage of the casks at the ISFSI.

No major construction or refurbishment projects are currently planned for the ISFSI during the
license renewal term. Due to the delay in establishing a permanent federal repository, the spent
nuclear fue] from the TNP reactor will be stored onsite for an extended period. The ISFSI will
be subject to aging management activities to ensure the continued integrity of the dry storage
casks during the ISFSI license renewal term. The aging management programs are summarized
in Appendix A of the license renewal application.

E1.3 ENVIRONMENTAL REPORT SUPPLEMENT SCOPE AND METHODOLOGY

PGE has prepared this supplemental environmental report (ER) as part of its application to the
NRC to renew the site-specific ISFSI license in accordance with the following NRC regulations:

o 10 CFR Part 72, Licensing Requirements for the Independent Storage of Spent
Nuclear Fuel, High-Level Radioactive Waste, and Reactor-Related Greater Than
Class C Waste, 72.42, Duration of License; Renewal, and 72.34, Environmental
Report

o 10 CFR Part 51, Environmental Protection Regulations for Domestic Licensing and
Related Regulatory Functions, 51.60, Environmental Report-Materials Licenses
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NRC regulation 10 CFR 72.42 provides for ISFSI license renewal, and regulation 72.34 requires
an application to include an ER that meets the requirements of 10 CFR 51 Subpart A. In
Subpart A, 10 CFR 51.60 requires that the ER be a separate document entitled “Supplement to
Applicant’s Environmental Report” and specifies ER contents. The regulation focuses on
presenting any significant environmental change from the previously submitted ER.

In determining what information to include in the ISFSI ER supplement, PGE has relied on
guidance provided in NUREG-1748 (NRC 2003). NRC guidance in NUREG-1927 (NRC
2016a) indicates that license renewal is not an exercise in re-licensing and is not intended to
impose requirements beyond those that were met by the facility when it was initially licensed.
PGE assembled a team to review the ER submitted with the original ISFSI license application
and NRC’s subsequent environmental analysis, to identify areas that require updating to meet the
expectations of NUREG-1748, and to evaluate whether any significant changes have occurred
during the initial licensing period or if significant changes are anticipated during the renewal
term. To perform this review, PGE utilized staff members that are knowledgeable of the Trojan
site and ISFSI operations. PGE references material in the original ISFSI Environmental Report
(PGE 1996a, 1996b) and NRC Environmental Assessment (NRC 1996) that remains valid
throughout this document.

Table E1-1 was prepared to verify conformance with the regulatory requirements. Table E1-1
indicates which ER supplement section provides responsive information.

Table E1-1. Environmental Report Section(s) that Respond(s) to License Renewal Environmental
Regulatory Requirements

Regulatory Requirement Responsive ER Section(s)
10CFR72 - Entire Document

10 CFR 51.60(a) Entire Document

10 CFR 51.45(a) Entire Document

E1.1 Purpose‘ and Need for the Proposed

10 CFR 51.45(b) statement of purpose Action

10 CFR 51.45(b) description of proposed action E1.2 Proposed Action

10 CFR 51.45(b) affected environment E3.0  Affected Environment

10 CFR 51.45(b)(1} impact of proposed action E4.0  Environmental Impacts
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Table E1-1. Environmental Report Section(s) that Respond(s) to License Renewal Environmental
Regulatory Requirements (continued)

Regulatory Requirement . Responsive ER Section(s)

E4.0  Environmental Impacts

EG.0 EnviAronmental Measurement and

10 CFR 51.45(b)(2) adverse environmental effects o
Monitoring

E7.1  Unavoidable Adverse Impacts

10 CFR 51.45(b)(3) altemnatives to proposed action | E2.0  Alternatives to the Proposed Action

| 10 CFR 51.45(b)(4) short term use and long term | E7.3  Short-Term Use, Maintenance, and
productivity ' Enhancement of Long-Term Productivity

10 CFR 51.45(b)(5) irreversible and irretrievable E7.2 Irreversible and Irretrievablé Resource
commitments ) , Commitments of Resources

10 CFR 51.45(c) altematives for reducing or E4.0  Environmental Impacts:

avoiding effects E5.0

_ Mitigation Measures .

E14  Applicable Regulatory Requirements,
Permits, and Required Consultations

10 CFR 51.45(d)

El.4 APPLICABLE REGULATORY REQUIREMENTS, PERMITS, AND REQUIRED
CONSULTATIONS

Continued operation of the Trojan ISFSI does not require any additional permits, licenses, or
approvals other than the renewal of the NRC operating license. Table E1-2 lists the
authorizations and consultations that are precedent to the NRC renewing the site-specific ISFSI
license. This section discusses the consultations in more detail. -
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Table E1-2. Environmental Authorizations for Trojan ISFSI License Renewal

Agency Authority Requirement Remarks

NRC Atomic Energy Act | ISFSI License ER Supplement submitted in
(42 USC 2011, et Renewal support of license renewal
seq.) application

Oregon Department of | Oregon Approval for dry cask | OAR 345-026-390(2)

Energy (ODOE) Administrative storage authorizes storage for up to
Rules (OAR), 791 complete and partial fuel
Division 26, 345- assemblies and storage of
026-0390 Spent containers with nuclear fuel
Nuclear Fuel materials
Storage

U.S. Fish and Wildlife Endangered Consultation Requires federal agency

Service (USFWS) Species Act (ESA) issuing license to consult with
Section 7 (16 USC USFWS if the action may
1536) affect species listed under the

. ESA

Oregon Parks and National Historic Consultation Requires federal agency

Recreation Department, | Preservation Act issuing a license to consider

Heritage Programs Section 106 cultural impacts and consult
(16 USC 470f) with State Historic

Preservation Officer (SHPO)

The Oregon Energy Facility Siting Council (EFSC) regulates spent nuclear fuel storage at TNP
through the Oregon Administrative Rules (OAR) Chapter 345, Division 26. The EFSC
concluded that the Trojan ISFSI plans complied with criteria set forth in OAR 345-026-0390 -
“Spent Nuclear Fuel Storage” (OOE 1999). PGE submits periodic reports to NRC and ODOE
covering the status of the Trojan ISFSI in accordance with 10 CFR 72.48(d)(2) and OAR 345-
026-0390(5). No further action by the EFSC is required to support renewal of SNM-2509 for an
additional 40-year term.

E1.4.1 Threatened and Endangered Species Consultation

Section 7 of the Endangered Species Act (16 USC 1531 et seq.) requires federal agencies to
ensure that their actions are not likely to jeopardize the continued existence of species that are
listed, or proposed for listing, as endangered or threatened. Depending on the type of action and
potential effects involved, the Act requires consultation with the U.S. Fish and Wildlife Service
(USFWS) regarding effects on terrestrial and freshwater species, and with the National Marine
Fisheries Service (NMFS) regarding effects on anadromous and marine species. USFWS and
NMES have issued joint procedural regulations at 50 CFR Part 402, Subpart B, that address
consultation, and USFWS maintains the joint list of threatened or endangered species at 50 CFR
Part 17.

A federal agency is not required to consult with the USFWS and/or NMFS if it determines an
action will not affect listed species or designated critical habitat. The agency is required to
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consult if it determines that the action may affect listed species or critical habitat, even if the
effects are expected to be beneficial. Ifthe agency determines that the action is not likely to
adversely affect listed species or critical habitat, it can request the concurrence of the USEWS
and/or NMFS with that determination. Therefore, whether and how the NRC may choose to
consult with USFWS and NMFS will depend upon the determination as to potential effect. As
discussed in Sections E3.6 and E4.3, the applicant expects that there will be a “no-effect”
determination. The NRC may choose to solicit comments from the Oregon Department of Fish
and Wildlife (ODFW) and Oregon Department of Agriculture (ODA) regarding species listed in
Oregon prior to renewing the ISFSI license.

E1.4.2 Historic Preservation Consultation

Section 106 of the National Historic Preservation Act (16 USC 470 et seq.) requires federal
agencies having the authority to license-any undertaking to consider the effect of the undertaking
on historic properties and to afford the Advisory Council on Historic Preservation (ACHP) an
opportunity to comment on the undertaking, prior to the agency issuing the license. ACHP

" regulations provide for the State Historic Preservation Officer (SHPO) to have a consulting role
(36 CFR 800.2). To initiate the Section 106 process, the federal agency must determine whether
the proposed federal action is an undertaking as defined in the regulations and, if so, whether it is
a type of activity that has the potential to cause effects on historic properties (36 CFR 800.3). If
the undertaking is a type of activity that does not have the potential to cause effects on historic
properties, assuming such historic properties were present, the agency has no further obligations
under Section 106. ' ‘

In Section 4.4 of the original EA, NRC (1996) concluded there were no historical or cultural
resources that would be impacted by construction or operation of the Trojan ISFSI. The
proposed action to continue operation of the ISFSI would not involve any new disturbance that
would have the potential to affect cultural resources. Nonetheless, the NRC may choose to
request comments from the Oregon SHPO while conducting its environmental review of the
proposed action to renew the ISFSI license.
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E2 ALTERNATIVES TO THE PROPOSED ACTION

E2.1 NO-ACTION ALTERNATIVE

Under the no-action alternative, the NRC would not renew the site-specific license for the Trojan
ISFSI. The operating license would expire on March 31, 2019, at which time PGE would no
longer be able to store spent fuel at the ISFSI. PGE would need to remove the stored fuel from
the ISFSI, transport the fuel to another licensed storage facility, and decommission the fuel
storage facility associated with SNM-2509. There is no federal repository or other federal
disposition path available for the spent fuel presently stored under SNM-2509; therefore, the no-
action alternative is not a reasonable alternative.

E2.2 OTHER ALTERNATIVES

In Section 9 of the ER for the ISFSI license application (PGE 1996a, 1996b), PGE evaluated the .
following alternatives to constructing and operating the Trojan ISFSI:

. Continued storage in the Trojan Spent Fuel Pool

. Transfer to an offsite storage facility

Section 10 of the original ER considered design and location alternatives for an ISFSI at the
Trojan site.

Continued storage of discharged spent fuel in the TNP Spent Fuel Pool is not an alternative,
because the Spent Fuel Pool and associated facilities have been decommissioned. An updated
evaluation of the remaining alternatives from the original ISFSI ER is provided in the following
sections.

E2.2.1 Ship Fuel to an Offsite Interim Storage Facility

This alternative was considered in Section 9.1.2 of the original ER. An updated analysis is
provided below.

Commercial entities have expressed interest in establishing a consolidated interim storage
facility (CISF) for away-from-reactor storage of spent nuclear fuel. Development of a CISF
would require a specific license from the NRC. Two facilities at locations in the southwestern
U.S., the Eddy-Lea Alliance facility in New Mexico (Holtec 2015) and the Waste Control
Specialists LLC (WCS) facility in Andrews County, Texas (WCS 2015), have been proposed.
The proponents for the Eddy-Lea Alliance facility have engaged in pre-application consultation
with the NRC. WCS submitted a license application for a CISF in April 2016 (WCS 2016), but
the NRC requested supplemental information (NRC 2016b) and has not completed its acceptance
review of the application (NRC 2016¢). Both entities seeking authorization for a CISF have
identified acceptance of spent fuel from “stranded” sites (ISFSIs at shutdown reactor sites
[BRC 2012]) such as Trojan as a priority. Because the availability of a CISF for spent fuel in
time (by 2019) to eliminate the need for the Trojan ISFSI license renewal is unlikely, shipment
of the spent fuel to an offsite facility is not a reasonable alternative. .

E2.2.2 Ship Fuel to a Permanent Federal Repository

PGE and NRC intend for storage at the Trojan ISFSI to be an interim action pending availability
of a federal repository. There is uncertainty regarding when or whether a federal repository will
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be licensed, and the schedule under which it might be available to accept spent fuel shipments
impacts the necessity for Trojan ISFSI site-specific license renewal. The repository schedule
drives the ISFSI schedule; the longer it takes for the repository to begin accepting spent fuel
shipments, the longer the ISFSI must store spent fuel.

In response to recommendations by the Blue Ribbon Commission on America’s Nuclear Future
(BRC 2012), DOE identified a strategy to implement storage capabilities within the next

10 years and to engage in a consent-based siting process and begin to conduct preliminary site
investigations for a geologic repository (DOE 2013). DOE’s goal is to have a repository sited by
2026; the site characterized and the repository designed and licensed by 2042; and the repository
constructed and operational by 2048 (DOE 2013). The earliest that DOE anticipates availability
of a geologic repository to accept spent nuclear fuel is the year 2048. Therefore, shipment of
spent fuel to a permanent repository is not a viable alternative to the Trojan ISFSI license
renewal.
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E3 AFFECTED ENVIRONMENT

E3.1 SITE LOCATION

The Trojan ISFSI is within the site of the former TNP located in Columbia County, Oregon, on
the west bank of the Columbia River at approximately river mile 72.5, 42 miles north of
Portland. The Columbia River forms the boundary between the states of Oregon and
Washington at this location.

The former TNP site occupies approximately 30 acres within a PGE property comprising
634 acres (PGE 2017, Section 2.1.2; see Figure E3-1). The ISFSI occupies less than 1 acre
within the northeastern portion of the TNP site. The ISFSI reinforced concrete pad, which is
approximately 105 feet by 170 feet, is located inside the ISFSI Protected Area fence near the
eastern edge of the TNP site and the PGE property.

Figure E3-1 shows the PGE property, the former TNP site, the ISFSI location, and the Controlled
Area Boundary as defined in 10 CFR 72.106. Figure E3-2 provides a view of the ISFSI
surroundings. The nearest edge of the ISFSI reinforced concrete Storage Pad is about 160 feet
from the Oregon bank (mean low water) of the Columbia River, about 1/2 mile from the

U.S. Highway 30 right-of-way, and about 700 feet from the Portland and Western railroad
right-of-way that transects the property from north to south (PGE 2017, Section 2.1.2).
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Figure E3-2.

View of ISFSI (Looking North-Northeast)
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E3.2 LAND USE

The distribution of land use in the vicinity of the Trojan site remains essentially as described in
Section 4.1 of the EA (NRC 1996). Lands adjacent to the site lie within Columbia County,
Oregon, in which the site is located, and Cowlitz County, Washington, across the Columbia
River. The area within a radius of 10 miles of the ISFSI site lies within these two counties. Both
have agriculturally based economies, with land use in the vicinity of the site primarily
agricultural.

The Trojan site lies in a heavily timbered area, characterized by rough terrain and suited
primarily to logging and other forestry operations. One major population center (Portland,
Oregon) lies within a 50-mile radius, as do several smaller cities. Most of the industrial uses in
and near the smaller cities are related to forest product processing or agriculture.

There are no state or federal parks within 10 miles of the Trojan site. The Columbia River,
which supports substantial commercial and recreational use, represents the most significant
natural resource in the VlClnlty

As described in Section 2.1.1 of the original ER, approximately 140 acres of the PGE property
are set aside for recreational uses. The 26-acre reflecting lake and 28-acre recreational lake
located on PGE property are accessible to the general public from the property entrance road.
Fishing activity peaks in the spring (about 30 fishermen per day) when the state of Oregon stocks
the recreational lake, and then the fishing activity tapers off to a couple of fisherman per day
(PGE 2017, Section 2.1.4),

Facilities associated with the former TNP (Reactor Containment Building; Cooling Tower;
Control, Turbine, Auxiliary, and Fuel Buildings) have been removed as part of
decommissioning, leaving a graded pad where the structures were at the time of the original
ISFSI licensing. The switchyard located on the PGE property remains in use.

E3.3 TRANSPORTATION

Transportation conditions relative to the ISFSI site are generally the same as reported in the ER.
U. S. Highway 30 parallels the western boundary of the Trojan site and is the primary travel
route in the vicinity: This two-lane highway connects communities along the Columbia River
from Portland to Astoria, and carries moderate passenger and freight traffic.

As noted in the ER, a railroad right-of-way traverses the Trojan site. This rail line is now
operated by the Portland and Western Railroad (Port of Portland 2016), and it primarily serves
freight traffic to/from shippers in Oregon along the Columbia River.

Two major land transportation arteries are located across the Columbia River in Washington. A
main BNSF.rail line is approximately 1 mile east of the site. Interstate Highway 5 (I-5) runs
generally parallel to the BNSF line and is approximately 1.25 miles from the Trojan site. I-5 is
the primary north-south highway between Portland and Seattle, and is a six-lane freeway in this
area.

The Columbia River is also a major route for waterborne commerce. A deep-draft channel is
maintained in the river to provide access for oceangoing vessels to ports upstream of the Trojan
site. )
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E3.4 GEOLOGIC CONDITIONS

PGE conducted a significant amount of research related to site geology and potential seismic
hazards to support the original TNP license. The research included evaluation of regional
geology, site geology, seismicity, tectonic activity, maximum earthquake potential, surface
faulting, stability of subsurface materials/foundations, and volcanology. Applicable results from
those evaluations are summarized in the original ER for the ISFSI (PGE 1996a, 1996b). This ER
supplement focuses on any new or revised information that warrants updating of the ER
documentation related to geology and seismology.

The SAR for the ISFSI (PGE 2017) indicates that the Storage Pad may rest on more than one
rock type. The design of the foundation was based on the properties of a tuff, which was
considered to be the weakest of the rock types. PGE has not performed subsequent
investigations of the site geologic conditions, and the review conducted to support the ER
supplement yielded no new information that would warrant an update of the geologic conditions
documented in the ER.

Section 2.5 of the ER provided a summary discussion of PGE activities to investigate potential
earthquake hazards and vibratory ground motion considerations relative to the ISFSI. As
documented in the SAR, the result of the PGE investigations was an estimate of 0.38g as the
maximum horizontal ground acceleration for the Trojan site; the 0.38g figure was incorporated
into the ISFSI design basis. With respect to seismic activity, the focus of PGE’s review to
support the ER supplement was to determine whether there is new information indicating there
should be a revision to the estimated maximum horizontal ground acceleration for the Trojan
site. As aresult of increased knowledge and awareness concerning the earthquake hazards
associated with the Cascadia subduction zone (Cascadia Region Earthquake Workgroup 2013),
documentation of recent research efforts was reviewed in the states of Oregon and Washington
regarding potential seismic activity and preparations for such events. Key sources included in
this review are summarized as follows:

. Oregon Seismic Safety Policy Advisory Commission (2000), Oregon at Risk

o Oregon Department of Geology and Mineral Industries (DOGAMI) interpretive map
series IMS-7 (Madin and Wang 1999)

o Oregon DOGAMI (2016), HazVu: Statewide Geohazards Viewer

. Oregon DOGAMI Publication GMS-100, Earthquake Hazard Maps for Oregon
(Madin and Mabey 1996)

o Oregon DOGAMI Open File Report O-13-06 (Madin and Burns 2013)

e ; Washington Department of Natural Resources (2016), Washington State Earthquake
Hazards Scenario Catalog

In all of the research cases reviewed, the estimated or simulated intensity and ground
acceleration parameters were within the range of the estimated maximum ground acceleration
used in the design of the ISFSI. Therefore, a revision to the Seismic Margin Earthquake (SME)
discussed in the ER is not warranted. ’

Section 2.5 of the ER provided a brief discussion of volcanic hazards that focused on the
Mt. St. Helens volcano approximately 34 miles northeast of the Trojan site. The ISFSI SAR
describes other volcanoes present in the Cascade Range, east of the ISFSI, such as Mt. Adams
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(67 miles distant), Mt. Hood (74 miles), and Mt. Rainier (77 miles). These stratovolcanoes are
considered potentially active, and of these four, only Mt. Adams has not erupted within the past
150 years. The ISFSI SAR provides a brief summary of research findings regarding
volcanology. The main points are that predictions of future activity cannot be made, and the
possibility of volcanic activity that would affect the site is considered to be remote. Review of
additional information about potential volcanic hazards did not identify any newer research that
indicates the previous ash fall accumulation estimates made by PGE needed to be revised.
Therefore, the ER supplement includes no additional information on this topic, beyond what is
discussed above. '

E3.5 WATER RESOURCES

Water resources in the vicinity of the ISFSI remain essentially as described in Section 2.4 of the
ER (PGE 1996a, 1996b). The eastern boundary of the PGE property is the Columbia River.
Other than the Columbia River and tributaries, there are no nearby natural geographic features of
prominence offsite. Human-made features on the PGE property include a 26-acre reflecting lake
and a 28-acre recreational lake.

As described in Section 2.4.3 of the ER (PGE 1996a, 1996b) and Section 2.5.1 of the SAR
(PGE 2017), the Trojan site is located on an impervious rocky ridge that is bounded on one side
-and end by the Columbia River and the other side by an old river channe] that has been
completely filled with impervious sediments. The water in the rock and in the alluvium moves
toward the Columbia River and not toward existing offsite wells or springs. The hydraulic
gradient of the water table precludes contamination of the portion of the bedrock that now
supplies groundwater to offsite wells or springs. There is virtually no possibility of
contamination of existing or future offsite groundwater supplies by accidental release of
radioactive materials onto the alluvium or rock at the site. Groundwater monitoring studies
conducted as part of the final survey activities for the former TNP determined there is no
significant concentration of residual radioactivity from plant operations in the groundwater
(NRC 2004).

PGE operates two wells that supply water for Trojan site use. Each well is capable of producing
250 gallons per minute. Site demands, including domestic water for personnel supporting ISFSI
operation, are anticipated to be much less than this capacity (PGE 2017, Section 2.5.1).

E3.6 ECOLOGICAL RESOURCES

Section 2.2 of the ER contains detailed information on the biotic communities and ecosystems of
the Trojan site (PGE 1996a, 1996b). Section E3.2 of this ER supplement addresses land use
conditions at and near the site, which have not changed substantially since 1996.

The original ER provided a list of the federal and state threatened and endangered species that
could potentially occur in Oregon. The USFWS, NMFS, ODFW, and ODA have updated the
federal and state list of threatened and endangered species since publication of the ER.

Table E3-1 contains the current list of federal and state listed species that could potentially occur
within Columbia County, and subsequently, within or near the Trojan site. However, there are
no species listed as threatened or endangered that are known to currently occupy the Trojan site.
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Table E3-1. Federal and State Listed Species with a Potential to Occur within or near the Trojan

Site
Federal State
Common Name Scientific Name ‘ Status Status
) Mammals , ) _
Columbian white-tailed deer Odocoileus virginianus leucurus T -
Wolverine Gulo - T
Birds '
Marbled murrelet Brachyramphus marmoratus T T
Northern spotted owl Strix occidentalis caurina T T
Streaked horned lark Eremophila alpestris strigata T -
Yellow-billed cuckoo - Coccyzus americanus T -
: o Fish
Bull trout Salvelinus confluentus T -
Chinook salmon (5 potential ESUs)
— Lower Columbia River T -
— Snake River fall-run T T
— Snake River spring/summer Oncorhynchus tshawytscha T T
— Upper Columbia River spring E -
— Upper Willamette River T -
Chum salmon (1 potential ESU)
_Columbia River Oncorhynchus keta T -
Coho salmon (7 p gten?:al ESY) Oncorhynchus kisutch T E
— Lower Columbia River
Sgcgiﬁi:;“icgp (1 potential ESU) Oncorhynchus nerka E -
Steelhead (6 potential DPSs)
— Lower Columbia
— Middle Columbia ,
_ Snake River Basin Oncorhynchus mykiss . T -
— Upper Columbia River
— Upper Willamette River |
Peicglgueﬂt:gzhon (1 potential DPSs) Thaleichthys pacificus T -
Giegrg)jtt;;gr]ﬁon (1 potential DPSs) Acipenser medirostris T . -
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‘Table E3-1. Federal and State Listed Species with a Potential to Occur within or near the Trojan
Site (continued)

: Federal State

Common Name Scientific Name Status Status
' Plants

Bradshaw's desert parsley Lomatium bradshawii _ E E
Golden paintbrush Castilleja levisecta N T E
Kincaid's lupine Lupinus sulphureus ssp. Kincaidii T T
Nelson's checker-mallow Sidalcea nelsoniana T T
Water howellia Howellia aquatilis T T
Willamette daisy Erigeron decumbens var. decumbens E E
Table Key:

ESU = Evolutionarily Significant Unit (this relates to listed fish species)
DPS = Distinct Population Segmenits (this relates to listed fish species)
T = Threatened
E = Endangered

Source: USFWS 2016a, 2016b; NOAA 2010, 2016a; ORBIC 2016

Note that the original assessment of federal and state listed species presented in the original ER
addressed all listed species found within the state of Oregon, including species that were not
found in Columbia County or in areas near the Trojan site. The list presented in Table E3-1 is
restricted to those listed species that could occur in Columbia County and therefore could
potentially occur on or near the Trojan site (e.g., it excludes species that are only found on the
east side of the Cascades, areas south of Columbia County, or along the outer coastline). Other
differences in the two lists include recent changes that have occurred to the status of listed
species. For example, the Columbian white-tailed deer was considered “endangered” in 1996;
however, currently it has a status of “threatened” under the ESA (USFWS 2015). The statuses of
anadromous species have also changed since 1996, with the populations of salmon, steelhead,
and other fish species (e.g., eulachon and sturgeon) being broken out into various Evolutionarily
Significant Units (ESU) and Distinct Population Segments (DPS), each of which may have a
different listing status than other ESU or DPS within the same species. In addition, new species
such as the yellow-billed cuckoo have become listed under the ESA since 1996 (USFWS 2016a).

The Oregon Biodiversity Information Center’s (ORBIC) recent publication regarding rare,
threatened, and endangered species in Oregon indicates that the Oregon spotted frog (Rana
pretiosa), which is federally listed as threatened, could be potentially present in Columbia
County (ORBIC 2016); however, distribution data provided by the USFWS indicate that this
species is not present in or near Columbia County (USFWS 2016c). ORBIC (2016) also
indicates that the grizzly bear (Ursus arctos), which is federally listed as threatened, once
inhabited Columbia County, but this species is currently considered extirpated from the area.
Based on this information, PGE concluded that these two species are not likely present within or
near the Trojan site, and have excluded these species from Table E3-1.

In 1996, the bald eagle (Haliaeetus leucocephalus) and the peregrine falcon (Falco peregrinus
anatum) were known to breed on the Trojan site. Both species were listed as endangered under
the ESA in 1996; however, these species have been delisted and are no longer protected by the
ESA (USFWS 2016d, 2016e). The bald eagle and peregrine falcon are currently considered state
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“yulnerable sensitive species” in Oregon' (ORBIC 2016). As part of decommissioning of the
TNP, PGE removed the Cooling Tower that once contained a peregrine falcon nest. Peregrine
falcons have since been documented as nesting in the vicinity (within a mile of the Trojan site).
Bald eagles have also nested in various locations in the vicinity in recent years, including one
location on the larger PGE Trojan property, approximately 2,000 feet from the Trojan ISFSI
facility. Nesting bald eagles and peregrine falcons in the area are acclimated to ongoing activity -
at the facility, and nest locations are located at sufficient distance from the Trojan ISFSI facility
to make it unlikely that ongoing operation of the facility would impact bald eagle or peregrine
falcon breeding behavior.

E3.7 METEOROLOGY, CLIMATOLOGY, AND AIR QUALITY

Meteorology, climate, and air quality conditions in the vicinity of the ISFSI remain essentially as
described in Section 2.3 of the ER (PGE 1996a, 1996b). The regional climate of the Trojan site
is typical of the marine climate of the Pacific coast. It is characterized by wet winters and dry -
summers with mild temperatures year round. The Columbia River Valley, which runs generally
north-south in the vicinity of the ISFSI, tends to channel winds along the path of the Valley
(PGE 2017, Section 2.3.2.3).

The ISFSI SAR states that the regional mean temperatures for summer is 65 degrees Fahrenheit (°F)
and for winter is 40°F (PGE 2017, Section 2.3.1.1). These figures are consistent with National
Weather Service data for 1981-2000 for Portland, Oregon (NOAA 2016b), which indicate the
lowest monthly mean temperature is 41.4°F in January and the highest is 69.5°F in August. The
daily mean temperature minimum was 35.2°F in December and the maximum was 81.1°F in
August. Severe storms and thunderstorms are infrequent; tornadoes rarely occur (PGE 2017,
Section 2.3.1.1). Onsite meteorological data are not being collected during ISFSI operation,
because the ISFSI does not have gaseous effluents that require monitoring (PGE 2017,

Section 2.3.3). The original ER, Wthh remains accurate, provides more detail on the chmate and
meteorology.

The Trojan ISFSI is in the Portland Interstate Air Quality Control Region (AQCR; 40 CFR
81.51). The air quality near the ISFSI is in attainment (unclassifiable/attainment) for all criteria
pollutants (40 CFR 81.338).

E3.8 NOISE

Section 2.7 of the ER (PGE 1996a, 1996b) includes a summary of the expected noise impacts
from construction and operation of the Trojan ISFSI. Similarly, Section 6.1.4 of the associated
EA (NRC 1996) discusses noise impacts from construction of the Trojan ISFSI and

Section 6.2.4.2 addresses noise impacts from facility operation. Neither the ER nor the EA
provide a specific description of the affected environment relative to noise.

Section 2.1 of the ER contains detailed information about land uses and human activities in the
vicinity of the Trojan site, which represent both existing noise sources and potential receptors of
noise associated with the ISFSI. Section E3.2 of this Supplemental ER provides updated
information about land use conditions, and Section E3.11 provides updated information about

1 “Vulnerable sensitive species” are those that are defined by the state of Oregon as facing one or more threats to
their populations or habitats. Vulnerable species are not currently imperiled with extirpation from a specific
geographic area or the state but could become so with continued or increased threats to populations or habitats
(ORBIC 2016).
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human communities near the site. Residences in the small, incorporated community of Prescott
(estimated population 55 [Population Research Center 2015]), located approximately 0.6 mile
north of the ISFSI, are the permanently occupied structures that are closest to the facility and
represent potential noise receptors. Users of Trojan Park and the adjacent natural area within the
634-acre Trojan property represent the other potential noise receptor group of note. Vehicle
traffic on U.S. Highway 30, located along the western boundary of the Trojan site and
approximately 0.5 mile from the ISFSI, accounts for the most prominent source of relatively
continuous noise in the site vicinity. Train activity on the Portland and Western Railroad that
transects the Trojan site and vessel traffic on the Columbia River east of the site are sources of
intermittent audible noise.

E3.9 HISTORICAL AND CULTURAL RESOURCES

Section 2.6 of the original ER (PGE 1996a, 1996b) and Section 4.4 of the EA (NRC 1996) draw
conclusions relative to cultural resources based on information considered during the initial
licensing of the TNP. At that time, an area adjacent to the barge slip (south of the Cooling Tower)
was found to contain Native American artifacts and was determined to be an archaeological site
(35C01: pre-contact village site). Agreements were reached between PGE and Oregon SHPO
regarding the treatment and avoidance of site 35C01. Becker (2005) provides a detailed account of
the known history for site 35C01, including disturbance between 1971 and 1975 during the
construction of the TNP. The Trojan ISFSI is located in an area previously disturbed during
construction of TNP and its operation does not involve activities near the archaeological site.

In support of the effort to develop this ER supplement, PGE reviewed cultural resources
documentation applicable to the Trojan site. PGE has sponsored several previous archaeological
surveys within the PGE Trojan property and adjacent areas (Mastrangelo and Holschuh 2014).
The majority of surveys conducted in the vicinity of the barge slip area have focused on

Site 35CO1 and were not undertaken in the vicinity of the ISFSI. Other investigations included
monitoring of geotechnical excavations and demolition activities at the Trojan fish rearing
ponds, and monitoring of trench excavation for TNP telecommunications installation. Both of
these areas are located in the southern portion of the Trojan site. These cultural investigations,
which included subsurface testing, indicate that portions of the TNP had been built on a layer of
imported fill that overlays native soils (Lloyd-Jones 2007; Lloyd-Jones et al. 2008). In
summary, PGE’s latest review did not identify any documentation that would require an update
of the cultural resource conditions relative to the Trojan ISFSI provided in the original ER.

E3.10 VISUAL RESOURCES

Section 2.1 of the ER (PGE 1996a, 1996b) contains detailed information about land uses and
human activities in the vicinity of the Trojan site and indirectly provides a summary of landscape
conditions near the site. Section E3.2 of this Supplemental ER provides updated information
about land use conditions, and Section E3.11 provides updated information about human
communities near the site. The ER does not provide a specific description of the affected
environment relative to visual resources.

The Trojan ISFSI occupies a cleared, graded, paved area in the northeastern corner of the 30-acre
developed portion of the Trojan site. A large, vegetated, natural berm approximately 50 feet in
height extends along the north and east sides of the ISFSI. The few remaining structures from
the former nuclear plant, paved areas, and security fencing extend to the south and west from the
ISFSI. The switchyard is located west of the ISFSI, beyond the security fencing for the former
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plant site. A 26-acre reflecting lake and approximately 140 acres identified as Trojan Park are
located to the west and southwest of the switchyard and the former plant site. Trojan Park is
managed for day-use recreation and has limited developed facilities. The balance of the 634-acre
Trojan property consists of extensive areas left in an undeveloped condition and supporting
primarily forest and meadow vegetation.

The features of the ISFST have limited or no visibility from locations that are accessible to the
public, i.e., from locations outside-of the controlled area. The berm along the north and east sides of
the ISFSI provides a complete visual barrier for potential viewers in the Prescott area or on the
adjacent Columbia River. For example, the Washington Department of Fish and Wildlife
Sportsman Club water access site near Kalama, Washington, is directly across the river from the
Trojan site and has an unobstructed view to the Trojan site. Field investigation in November 2016
confirmed that features such as the water intake facility, the graded pad for the plant, and light poles
are plainly visible from the access site, but the ISFSI is blocked from view by the berm. Views
toward the ISFSI from locations to the south, within the undeveloped portion of the Trojan site, are
blocked by terrain. Views toward the ISFSI from locations to the west and southwest, such as
potential viewpoints within Trojan Park or on U.S. Highway 30, are at least partially obstructed by
the switchyard structures, the remaining buildings within the plant site, and/or the change in grade
from the park area to the plant site.

E3.11 DEMOGRAPHY AND SOCIOECONOMICS
E3.11.1 Demography

The original ER (PGE 1996a, 1996b) included population estimates by sector for a 10-mile radius
of the site, based on 1990 census data and projected those populations through 2010. Population
data have been updated for the 10-mile radius using the U.S. Census Bureau (USCB) 2010
decennial census data (USCB 2011, 2012) and county population projections provided by state
government agencies (OEA 2013; OFM 2012).. The 10-mile radius population is projected through
2060 to cover the proposed period of extended ISFSI operation. County-level population
projections are based on growth rates calculated using Census data (2010) and county growth
projections (2030). Based upon historical factors, the population growth within 10 miles of the
Trojan site is approximately 6.3 percent per decade. The growth projections developed here are
not significantly different from those found in PGE’s original ER, where the population within

10 miles of the site was projected to grow by 5 percent per decade.

The estimated resident population distribution within 10 miles of the Trojan site for the years
2010, 2020, 2030, 2040, 2050, and 2060 is listed in Table E3-2. Figure E3-3 illustrates the
locations of the sectors identified in these tables.

There is relatively little recreational land use within the immediate area of the site. There are no
state or federal parks nearby. The lower Columbia River is used for recreational fishing and
boating, most of which occurs from March to September. The heaviest concentration of anglers
on the river near the ISFSI will be about 24 anglers per day per river mile in September. The
26-acre reflecting lake and 28-acre recreational lake located on PGE property are accessible to
the general public from the property entrance road. Fishing activity peaks in the spring (about
30 fishermen per day) when the state of Oregon stocks the recreational lake, and then the fishing
activity tapers off to a couple of fisherman per day (PGE 2017, Section 2.1.4).
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Table E3-2. Current Populations and Projections, by Sector, to 2060

Mile
Radius N NNE | NE | ENE E ESE | SE | SSE S SSW | SW [WSW| W [WNW | NW | NNW | Total
2010
1 5 0 1 1 12 6 0 0 5 11 7 3 2 1 1 53 107
2 0 33 86 12 53 | 219 1 13 80 41 32 36 21 17 14 45 701
3 0 205 | 242 | 111 267 | 337 | 787 2 40 80 67 45 54 29 38 143 | 2,447
4 47 3565 | 231 65 | 147 | 182 [1,073.] O 21 89 | 113 | 56 57 80 | 208 9% | 2,821
5 157 394 | 232 87 112 | 227 | 649 11 94 117 58 58 9 236 | 1,478 4 4,005
10 12,564 | 770 | 664 | 318 | 422 | 372 |2,097 | 771 725 | 484 | 263 | 244 | 442 | 1,480 1,902 | 37,532 | 61,050
Total 12,772 | 1,757 | 1,455 | 593 | 1,013 | 1,343 | 4,607 | 796 | 967 | 822 | 540 | 442 | 667 | 1,843 | 3,642 |37,872| 71,131 |
2020 ' ‘
1 5 0 1 1 13 6 0 0 6 12 8 3 2 2 1 59 118
2 0 35 90 12 56 | 231 1 14 | 90 46 36 40 23 19 16 50 758
3 0 216 | 256 | 117 | 282 | 356 | 719 2 45 89 75 50 60 32 43 135 | 2,476
4 50 375 | 244 | 69 | 155 | 192 {1133| O 23 | 100 | 126 | 63 64 89 | 232 | 103 | 3,017
S 166 416 | 244 92 119 | 240 | 685 12 105 | 130 64 64 102 | 263 | 1,644 4 4,350
10 13,265 | 813 | 701 336 | 446 | 393 | 2,214 | 848 | 808 | 539 | 292 | 272 | 492 | 1,647 | 2,077 | 39,627 | 64,768
Total 13,485 | 1,855 | 1,536 | 626 | 1,070 | 1,418 | 4,751 | 875 | 1,076 | 915 | 601 | 492 | 742 | 2,052 | 4,013 | 39,978 | 75,486
2030
1 6 0 1 1 14 7 0 0 7 14 9 4 2 2 1 65 130
2 0 37 95 13 59 244 1 16 100 51 40 44 26 21 18 56 819
3 0 228 | 270 | 123 | 298 | 376 | 759 2 50 99 83 56 67 36 48 150 | 2,644
4 53 | 396 | 257 73 164 | 203 | 1,196 0 26 111 141 70 71 99 258 112 | 3,229
5 175 439 | 258 97 125 | 2563 | 723 13 117 | 144 71 71 | 113 | 293 | 1,829 4 4,728
10 14,005 | 858 | 740 | 354 | 471 | 415 (2337 | 932 | 899 | 600 | 325 | 303 | 547 | 1,834 | 2,270 | 41,838 | 68,729
Total 14,238 | 1,959 | 1,622 | 661 | 1,130 | 1,497 | 5,016 | 962 | 1,198 | 1,019 | 670 | 548 | 826 |2,285 | 4,423 | 42,226 | 80,279
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Table E3-2. Current Populations and Projections, by Sector, to 2060 (continued)

Mile | -
Radius | N |[NNE| NE |ENE| E |ESE| SE |SSE| S |SSW | SW |WSW| W |WNW| NW | NNW | Total
. 2040
1 6 | o[ 1t [ 117 loTfJol] 7 [w»5]10] 42727 1]73] 144
2 0 |3 | 101 ] 14 | 62 [ 257 1 [17 |11 ] 57 | 45 | 49 | 20 | 23 | 20 | 63 | 886
3 0 | 241|285 [ 130 | 314 [ 307 [ 801 | 2 | 56 | 110 | 92 | 62 | 75 | 40 | 53 | 167 | 2826
4 56 | 418 | 272 | 77 | 173 | 214 [1263] 0 | 29 [ 123 [ 157 | 78 | 79 | 110 | 288 | 122 | 3457
5 184 | 464 | 273 [ 102 | 132 | 268 | 764 | 14 | 130 | 161 | 79 | 79 | 126 | 326 | 2034 | 4 | 5142
10 14,787 | 906 | 781 | 374 | 497 | 438 [24671,025[1,001] 668 | 362 | 337 | 609 | 2,042 | 2,482 44,173 | 72,951
Total | 15033 | 2,068 | 1,712 | 698 | 1,193 | 1,580 | 5,206 | 1,059 | 1,334 | 1,134 | 745 | 610 | 920 | 2,544 | 4,877 | 44,601 | 85,405
2050
1 7 Jo i1t 7]oJo]s8 w7115 2] 2178 | 15
2 0 | 41 [106 ] 15 | 65 [ 272 | 1 [ 19 | 124 | 63 | 50 | 55 | 32 | 26 | 22 | 70 | 959
3 0 | 255 | 301 [ 137 | 332 [ 419 [ 846 | 2 | 62 | 123 [ 103 | 69 | 83 | 45 | 59 | 186 | 3,021
4 50 [ 441 | 287 | 81 | 183 | 226 [1,334| 0 | 32 | 137 | 174 | 86 | 88 | 123 | 320 | 132 | 3,703
5 195 | 490 | 288 [ 108 | 140 | 282 | 806 | 16 | 145 | 179 | 88 | 88 | 140 | 363 |2263| 5 | 5597
10 15,612 | 957 | 825 | 395 | 524 | 463 [ 2605 | 1,128 | 1,114 | 744 | 403 | 375 | 678 | 2,274 | 2,715 46,637 | 77,451
Total | 15872 | 2,184 | 1,808 | 737 | 1,250 | 1,668 | 5,592 | 1,166 | 1,485 | 1,263 | 830 | 679 | 1,024 | 2,832 | 5,380 47,111 90,891
2060
1 8 o[ 1 [ 1] 8] ofo]oT[19][1w@]s57] 3] 2] 1] 9/ 1m
2 0 | 43 | 112 15 | 69 [ 287 | 1 [ 21 | 138 | 70 | 55 | 61 | 36 | 29 | 24 | 77 | 1,039
3 0 | 269 | 318 | 145 | 350 [ 442 | 893 | 3 | 69 | 137 | 115 | 77 | 93 | 50 | 66 | 207 | 3,232
4. 62 | 466 | 303 | 86 | 193 | 238 [1408] 0 | 36 | 153 | 194 | 96 | 98 | 137 | 357 | 144 | 3,970
5 206 | 517 | 304 | 114 | 147 [ 298 | 851 | 18 [ 161 | 199 | 98 | 98 | 156 | 404 [2517| 5 | 6,09%
10 16,483 [ 1,010 | 871 | 417 | 554 | 488 | 2751 | 1,242 1,241 ] 828 | 449 | 418 | 755 | 2,531 | 2,972 49,240 82,252
Total | 16,758 | 2,305 | 1,909 | 778 | 1,330 | 1,762 [ 5,904 | 1,284 | 1,654 | 1,406 | 924 | 756 | 1,140 | 3,153 | 5,937 | 49,763 | 96,764

Sources: OEA 2013; OFM 2012; USCB 2011, 2012
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Figure E3-3.  Population Sectors within 10 Miles of the Trojan Site
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E3.11.2 Environmental Justice

On February 11, 1994, the President signed Executive Order 12898 “Federal Actions to Address
Environmental Justice in Minority Populations and Low-Income Populations,” which directs all
Federal agencies to develop strategies for considering environmental justice in their programs,
policies, and activities. Environmental justice is described in the Executive Order as “identifying
and addressing, as appropriate, disproportionately high and adverse human health or
environmental effects of its programs, policies, and activities on minority populations and low-
income populations.” On December 10, 1997, the Council on Environmental Quality (the
Council or CEQ) issued “Environmental Justice Guidance under the National Environmental
Policy Act” (CEQ 1997). The Council developed this guidance to “further assist Federal
agencies with their National Environmental Policy Act (NEPA) procedures.”

In 2003, the NRC issued guidance for Office of Nuclear Materials Safety and Safeguards
(NMSS) staff conducting environmental justice reviews for proposed actions as part of NRC’s
compliance with NEPA (NRC 2003, Appendix C). NRC guidance was used in determining the
- minority and low-income composition in the environmental impact area.

E3.11.2.1 Methodology and Analysis

The original ER (PGE 1996a, 1996b) did not address environmental justice, so this section has
been added to provide locations of potential minority and low-income populations. Accordingly,
information requirements for environmental justice determinations in NUREG-1748 were
considered (NRC 2003, Appendix C). The guidance document also contains a methodology to
identify the locations of minority and low-income populations of interest. The guidance suggests
that a 4-mile radius could reasonably be expected to contain the area of potential effect and that
the state and county are considered the appropriate geographic areas for comparative analysis.
USCB demographic data provide the necessary information on race, ethnicity, and poverty.

ArcGIS®? Desktop 10.3 software and USCB American Community Survey (ACS) 5-Year .
Summary data for 2010-2014 was used to determine minority and low-income characteristics by
block group within 4 miles of the ISFSI site. A census block group is a geographic unit used by
the USCB that is between the census tract and the census block. A block group was included if
any part of its occupied area fell within 4 miles of the site. A total of 12 block groups were
identified within the 4-mile radius. Consistent with NRC guidance, the geographic areas for
comparative analysis was defined as the states of Oregon and Washington and the counties of
Columbia County, Oregon, and Cowlitz County, Washington. Block groups in each state were
analyzed separately against their respective state’s and county’s data.

E3.11.2.2 Minority Populations

NMSS guidance defines minority categories as: American Indian or Alaskan Native; Asian;
Native Hawaiian or other Pacific Islander; African American (not of Hispanic or Latino origin);
some other race; and Hispanic or Latino ethnicity (of any race) (NRC 2003). There is also a
“Multiracial” category. This includes individuals that identify themselves as more than one race.

The guidance also indicates that a block group has a significant minority population if either of
the following two conditions is met: '

2 ArcGIS is a trademark of Environmental Systems Research Institute, Inc.
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o The minority population of the block group or environmental impact area exceeds
50 percent of the total population for that census block group.

o The minority population percentage of the environmental impact area is significantly
greater (typically at least 20 percentage points) than the minority population
percentage in the geographic areas chosen for comparative analysis.

The percentage of a block group’s population represented by each minority category was
calculated for each of the 12 block groups within the 4-mile radius, using the USCB ACS data,
and calculated the percentage of each minority category in the block group's corresponding state
and county. If the percentage of any block group minority category exceeded 50 percentage of
the total block group population, or exceeded its corresponding state or county percentage by
more than 20 percent, it was identified as containing a significant minority population. Table
E3-3 provides minority percentages for each of the geographic comparison areas (states and
counties). The results of the analysis indicate that no census block groups within the 4-mile
radius have significant percentages of minority populations, as identified above.

E3.11.2.3 Low-Income Populations

The NRC guidance defines low-income households based on USCB statistical poverty thresholds
(NRC 2003).) A block group has a significant low-income population if either of the following
two conditions is met:

o The low-income population in the census block group exceeds 50 percent Sf its total
population.
o The percentage of households below the poverty level in a block group is

significantly greater (typically at least 20 percentage points) than the low-income
population percentage in the geographic areas chosen for comparative analysis.

USCB low-income households in each census block group were divided by the total number of
households for that block group to obtain the percentage of low-income households per block
group. The same geographic comparison areas were used. Table E3-3 provides low-income
percentages for each of the geographic comparison areas (states and counties). If the percentage
of any block group low-income category exceeded 50 percent of the total block group
population, or exceeded its corresponding state or county percentage by more than 20 percent, it
was identified as containing a significant low-income population. The results of the analysis
indicate that no census block groups within the 4-mile radius have significant percentages of
low-income households.’

3 There is one block group in the analysis that has a significant low-income population (58%). However, the portion
of the block group falling within the 4-mile radius contains no residents.
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Table E3-3. Minority and Low-Income Percentages, by Geographic Comparison Area

/\_
#

American Native
Geographic Black/ Indian or Hawaiian or Hispanic or
Area of Total African Alaska Other Pacific Latino Low-Income
Comparison | Population | American Native Asian Islander Other Multiracial | Ethnicity | Households
gtate of 3000343 | 2% 1% 4% 0% 4% 4% 12% 15%
regon
Columbia
County, 49,325 0% 2% 1% 0% 1% 3% 4% 12%
Oregon
State of 6899123 | 4% 1% 8% 1% 4% 5% 12% 12%
Washington
Cowlitz
County, 102,072 1% 1% 1% 0% 1% 4% 8% 17%
Washington
Sources: USCB 2014a, 2014b
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E3.11.3 Socioeconomics

The workforce at the Trojan ISFSI consists of security personnel and an operations staff to
conduct periodic monitoring and inspections.

The nearest population centers with amenities suitable for a longer-term workforce, such as that
found at the Trojan ISFSI, are the cities of Rainier, Oregon, and Longview and Kelso,
Washington, about 5 to 10 miles north of the ISFSI. Rainier’s 2015 population estimate was
1,920 (USCB 2015a). Longview and Kelso, located across the Columbia River from Rainier, are
adjacent to one another and their combined 2015 population estimate was 48,749 (USCB 2015b).
The largest population center within daily commuting distance of the plant site is Portland,
Oregon, approximately 35 to 40 miles south-southeast. The 2015 population estimate for
Portland was 632,309 (USCB 2015b).

PGE and the other Trojan site owners pay property taxes to the Columbia County Tax Collector
for the remaining structures at the Trojan site. Based on a net book value of about $126,000, the
owners paid about $2,000 in property taxes in 2015. The owners’ expectations are that the
property tax payments will remain the same or decline immaterially over the remaining life of
the facility. Columbia County’s annual property taxes in fiscal year 2014-2015 were about

$65 million. In fiscal year 2015-2016, they were about $66 million (Columbia County 2016,

pg. 41). -
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E4 ENVIRONMENTAL IMPACTS

The following sections discuss environmental consequences associated with continued
operations of the Trojan ISFSI. PGE considered the specific resource areas that have potential
impacts associated with the ISFSI operations over the extended license term.

On September 19, 2014, the NRC published a revised rule in 10 CFR 51.23, “Environmental
Impacts of Continued Storage of Spent Nuclear Fuel Beyond the Licensed Life for Operations of
a Reactor” (79 Federal Register 56238-56264). The NRC rule codifies the generic impact
determinations in NUREG-2157, Generic Environmental Impact Statement for Continued
Storage of Spent Nuclear Fuel (NRC 2014). This rule was formerly known as the Waste
Confidence Decision and Rule. The revised rule adopts the generic impact determinations made
in NUREG-2157 and codifies the NRC’s generic determinations regarding the environmental
impacts of continued storage of spent fuel beyond a reactor’s operating license (i.e., those
impacts that could occur as a result of the storage of spent fuel at at-reactor or away-from-reactor
sites between the time a reactor’s licensed operation ends and a permanent repository becomes
available). The updated Continued Storage Rule and NUREG-2157 provide the NEPA analyses
of human health and environmental impacts of continued storage of spent fuel beyond the
licensed life of a reactor that are needed to support renewal of the Trojan ISFSI license.

The analysis in NUREG-2157 concludes that the potential impacts of at-reactor storage during
the short-term time frame (no more than 60 years after the expiration of the reactor’s license to
operate) would be small (NRC 2014, Section 4.20). PGE is requesting renewal of the Trojan
ISFSI license through 2059, which is less than 60 years after the TNP license was terminated in
2005. Further, the analysis in NUREG-2157 states that disposal of the spent fuel in a DOE
repository by the end of the short-term time frame is the most likely outcome (NRC 2014,
Section 1.2). As described in the following sections, impacts from the proposed renewal of
SNM-2509 are pnmarlly occupational and public health impacts associated with radiological
exposure.

NRC determined in the initial licensing of the ISFSI (NRC 1996, Section 9.2) that “the storage of
spent nuclear fuel and GTCC waste at the Trojan ISFSI will not significantly affect the quality of
the human environment.” In light of NRC’s findings in NUREG-2157 (NRC 2014) and those in
the remaining subsections of this chapter, PGE concludes that the conclusions of NRC’s 1996
EA remain unchanged.

E4.1 IMPACTS FROM REFURBISHMENT AND CONSTRUCTION

The Proposed Action does not include refurbishment or new construction. Impacts for
construction of the Trojan ISFSI were addressed in the original licensing evaluation (NRC 1996,
Chapter 6). As described in Section E1.2.2, no refurbishment is planned. Only routine
monitoring and maintenance is expected over the proposed 40-year period of extended operation.
Therefore, there are no environmental impacts from refurbishment or construction beyond those
analyzed in the orlglnal EA (NRC 1996).

E4.2 OCCUPATIONAL AND PUBLIC RADIOLOGICAL HEALTH IMPACT

No liquid or gaseous effluents are released to the environment from operation of the ISFSL
Therefore, only radiation from the sealed Multi-Purpose Canisters (MPCs) within concrete casks
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could affect workers or members of the public. The design and operational features of the
storage system described in Section E1.2.2, along with the ISFSI radiological protection
program, mitigate radiological impacts (PGE 2017, Section 7.1.1). Potential occupational and
public ISFSI doses are addressed separately below.

E4.2.1 Occupational Dose

The SAR presents dose calculations for 1) staff loading transport casks for offsite shipment and

2) staff performing surveillance and maintenance at the ISFSI. The calculated collective dose to
workers loading transport casks is 0.84 person-rem for each of the 34 casks. Two operators would
receive the highest collective dose of 0.8 person-rem, for an average individual dose 0.4 rem

(400 millirem) per cask, each. The collective dose per year for weekly surveillances, annual and
quarterly surveys, and regular ISFSI maintenance is 1.6 person-rem per year (PGE 2017,

Table 7.4-3).

Actual occupational doses would be less than those calculated because of the conservative
assumptions discussed in Chapter 7 of the SAR (PGE 2017) and the PGE As Low As
Reasonably Achievable (ALARA) program. Based on actual operating experience, Trojan ISFSI
personnel have not recorded any dose on individual dosimetry in the last decade, as documented
in annual PGE submittals to the NRC.

E4.2.2 Public Dose

The SAR presents calculation of the annual dose from ISFSI radiation to 1) an individual at the
Controlled Area Boundary 200 meters (660 feet) from the edge of the pad and 2) the nearest
permanent resident 660 meters (2,200 feet) from the pad. Table E4-1 gives the results for of the
dose calculations, which indicate compliance with all applicable NRC dose limits. Using
population data from Section E3.11 (census year 2010), the collective dose is calculated as if all
the individuals within 1 mile of the site boundary live at the location of the nearest permanent
resident. The resulting collective dose is 0.25 person-rem. The assumption that all residents would
be at the location of the nearest permanent residence is conservative. More recent environmental
measurements at the Controlled Area Boundary (PGE 2016) are consistent with these results.

Table E4-1. Annual Doses to Offsite Receptors for the Trojan [SFSI in millirem

Dose at Controlled Dose at Nearest
Area Boundary Residence Regulatory Limit!
Whole Body 3.6 2.3 25
Thyroid 3.5 2.2 75
Critical Organ , 5.1 3.2 25

Source: PGE 2017, Table 7.4-4.

110 CFR 72.104(a)

Note: Doses include direct radiation arid radionuclide release from off-normal fuel pin failure and MPC leakage. There is no credible
- scenario where this release would occur, but the consequences are included for conservatism (PGE 2017, Section 8.1.4).

Note: The direct radiation component of these values is based on field measurements and 2,080 hours per year occupancy for

the Controlled Area Boundary and 8,760 hours per year at the Nearest Resident.

E4.3 OTHER OPERATIONAL IMPACTS

The routine operation of the ISFSI involves dry storage of spent nuclear fuel in sealed containers.
With the exception of inspections and maintenance, storage operation is passive. There are no
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liquid or gaseous effluents. Accordingly, no impacts are expected other than those from
radiation as described in Section E4.2. NUREG-1748 identifies the types of environmental
impacts to be analyzed for a materials license ER (NRC 2003). Each identified discipline or
resource area is briefly addressed below. Conclusions drawn from the original ISFSI EA (NRC
1996) are adopted, where available and still appropriate.

The land occupied by the ISFSI was committed when the ISFSI was constructed. It is located
within the former TNP developed area on land previously occupied by buildings. No additional
land use impacts are expected from continued operation beyond those described in the original
EA (NRC 1996).

No significant changes in staffing are anticipated to manage the ISFSI during the term of the
renewed license, and no new radwaste shipments or related activities are expected. Therefore,
no impacts to transportation are expected.

Impacts to geology and soils occurred when the TNP and, subsequently, the ISFSI were
constructed. No additional impacts to geology or soils are expected from continued operation.

The ISFSI does not require water for its operation, and does not discharge effluents to surface or
groundwater. Based on the size of the ISFSI work force, minimal sanitary waste is generated. It
is disposed in a septic system. No impact to water resources is expected from continued
operation beyond those described in the original EA (NRC 1996).

Any ecological impacts occurred when the ISFSI was constructed. The original EA asserted that
ISFSI operation would have minimal impact on local wildlife (NRC 1996). Fences provided for
other purposes deter wildlife access to the ISFSI. No ecological impact is expected from
continued operation beyond those described in the original EA (NRC 1996). As discussed in
Section E3.6, license renewal and continued operation of the Trojan ISFSI facility is not
expected to impact sensitive wildlife species or habitat. There are no species listed as threatened
or endangered that are known to currently occupy the Trojan site. Permit renewal and continued
operation of the Trojan ISFSI would not alter any wildlife or plant habitat and is not expected to
affect listed species or critical habitat. Therefore, the applicant expects that the NRC would
make a no-effect determination for the license renewal, in which case consultation with USFWS
and NMFS would not be required. '

The ISFSI does not release airborne emissions. No adverse air quality impact is expected from
continued operation beyond those described in the original EA (NRC 1996).

Storage of irradiated fuel and associated materials at the ISFSI involves use of a passive system
that does not generate noise. Audible noise directly attributable to operation of the ISFSI is
generally limited to occasional vehicle traffic to and from the ISFSI during routine operations
and maintenance activities. The large natural berm along the north and east sides of the ISFSI
provides an effective noise barrier in those directions. Noise from ISFSI-related vehicle activity
is likely not noticeable to recreational visitors in Trojan Park. Based on these considerations, no
adverse noise impact is expected from continued operation of the Trojan ISFSI.

The continued management of irradiated fuel and associated materials at the ISFSI involves use
of the existing dry fuel storage system, and no significant structural modifications or construction
are anticipated that would result in ground disturbance. Based on these considerations, no
adverse cultural resource impact is expected from continued operation of the Trojan ISFSI.
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Structures at the ISFSI have limited or no visibility from locations outside of the controlled area,
because of the view obstruction created by terrain or by other existing structures on the plant site.
The visible evidence of ISFSI operation that could be observed by public viewers is limited to
occasional vehicle (passenger cars and light-duty trucks) traffic to and from the ISFSI during
routine operations and maintenance activities. Therefore, no adverse visual impact is expected
from continued operation of the Trojan ISFSI.

Any changes to the local economy as a result of the construction and operation of the ISFSI
occurred when the ISFSI was constructed. NRC concluded the workforce is not of sufficient size
to affect the socioeconomic characteristics of the local area (NRC 1996, Section 4.4). No
socioeconomic impacts are expected from continued operation beyond those described in the
original EA.

The minority and low-income populations (Section E3.11.2) are located more than 4 miles away
from the ISFSI—beyond the range of any public dose effects. Furthermore, NRC has
determined that overall human health and environmental impacts from at-reactor spent fuel
storage during the short-term timeframe are small for all populations. Therefore, minority or
low-income populations are not expected to experience disproportionately high and adverse
impacts during this timeframe (NRC 2014, Section 4.3.1). There are no site-specific conditions
associated with extended operation of the Trojan ISFSI that would alter NRC’s generic
conclusion.

Radiological public and occupational health is addressed in Section E4.2. As discussed above,
ISFSI operations have no effect on nonradiological public health. Nonradiological occupational
health effects at the Trojan ISFSI are managed through PGE’s safety and health program. No
adverse health impact is expected from continued operation.

As noted in the original EA, operation of the ISFSI would not result in the generation of gaseous,
liquid, or solid radioactive wastes. Non-radioactive wastes associated with the operation of the
ISFSI include small amounts of mercury light bulbs, empty aerosol cans, batteries, and
fluorescent light ballasts that may contain polychlorinated biphenyls (PCBs). PGE manages
these wastes in accordance with Resource Conservation and Recovery Act regulations governing
small quantity generators. Based on the size of the ISFSI organization, little sanitary or other
wastes are generated as a result of the operation of the ISFSI. Therefore, no waste management
impacts are expected from continued ISFSI operation.

E4.4 IMPACTS FROM POSTULATED ACCIDENTS

NRC regulations at 10 CFR 72.106(b) prescnbe dose limits at the nearest boundary of the
controlled area from a design basis ISFSI accident. The SAR for the Trojan ISFSI (PGE 2017),
Section 8.2, examines 12 design basis and beyond design-basis accidents. These are, with some
exceptions, the same as the 14 accidents reviewed by NRC in the original EA for the ISFSI (NRC
1996, Section 6.2.2). Two of NRC’s accidents are no longer possible, because TNP no longer
exists. The following are the current SAR accidents:

1 Failure of Fuel Pins with Subsequent Breach of Multi-Purpose Canister
2 Maximum Anticipated Heat Load
3. Concrete Cask Overturning Event
4 Tornado ‘
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Earthquake Event

Explosions of Chemicals, Flammable Gases, and Munitions

5
6. Pressurization ,
7. Full Blockage of Air Inlets
8
9 Fires
10. Volcanism
11. Lightning
12. Offsite Shipping Events

Of these accidents, only three (“Failure of Fuel Pins with Subsequent Breach of Multi-Purpose
Canister,” “Earthquake Event,” and “Lightning”) have radiological consequences. Two of them
(“Earthquake Event” and “Lightning”) result in a degradation of shielding causing dose to
workers to repair the damage, but no release of radioactive effluents. Repair work would be
performed in accordance with normal site procedures in compliance with radiation protection
regulations. Only “Failure of Fuel Pins with Subsequent Breach of Multi-Purpose Canister” has
potential to release radioactive effluents to the environment.

The accident “Failure of Fuel Pins with Subsequent Breach of Multi-Purpose Canister” involves
the failure of 100 percent of the fuel rods in 24 fuel assemblies in the MPC. There is no known
cause for this accident coincident with loss of MPC integrity. Therefore, the analysis is
hypothetical. Dose results are provided in Table E4-2. The calculated doses are considerably
less than the dose limits in 10 CFR 72.106.

Table E4-2. Hypothetical Accident Dose Results from Failure of Fuel Pins with Subsequent Breach
of Multi-Purpose Canister in Millirem within 30 Days

Critical Organ
Receptor Whole Body (Bone) Skin
Controlled Area Boundary 1.18 18.5 0.0021
Nearest Residence 0.18 2.74 3.1 x104
10 CFR 72.106 Dose Limit 5,000 50,000 50,000
Source: PGE 2017, Table 8.2-2
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ES MITIGATION MEASURES

As presented in Chapter 4, the only - impact of the proposed action is radiological dose to workers
and the public. PGE adopted measures to mitigate for those potential impacts in conjunction
with construction and operation of the ISFSI under the original license, as discussed below. PGE
will continue to implement these measures throughout the license renewal term.

Workers in the ISFSI Radiologically Controlled Area wear personnel radiation monitoring
devices and dose is recorded and tracked for analysis. Radiation outside the ISFSI fence is
continually measured at the 200-meter Controlled Area Boundary surrounding the ISFSI.
Control dosimeters are also used to measure background. If measured doses were to
significantly exceed historical levels, PGE would perform analyses to determine the cause and
would establish mitigation measures. The PGE Radiological Protection ALARA program is an
effective method for ensuring that doses to workers and the public are as low as can be achieved
by reasonable, cost-effective methods. In addition to monitoring the radiation environment
around the ISFSI, inspections and maintenance of the ISFSI casks are performed to ensure that
no degradation of equipment could lead to increased radiation levels.
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"E6 ENVIRONMENTAL MEASUREMENT AND MONITORING

Given that the TNP has been dismantled and removed from the site and that the ISFSI is a
passive operation that does not release radioactive effluents into the environment, the only
environmental measurements required are related to direct radiation. PGE has placed
environmental dosimeters at eight locations on the Controlled Area Boundary.

The regulatory agencies with jurisdiction have prescribed no other physical, chemical, or
ecological monitoring requirements, beyond those described above, to support operations of the
ISFSI. The proposed action does not involve any changes to the ISFSI Technical Specifications,
refurbishment of the ISFSI, or changes in ISFSI operation that would impact the effectiveness or
validity of the radiation measurement program. Therefore, the current monitoring program
would continue through the license renewal period, and no additional environmental
measurements or monitoring would be required.
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E7 SUMMARY OF ENVIRONMENTAL CONSEQUENCES

E7.1 UNAVOIDABLE ADVERSE IMPACTS

As presented in Section E4, the only adverse impacts of the proposed action are radiological dose

_to workers and radiological dose to the public. Although PGE employs inspections,
maintenance, monitoring, and ALARA principles (Section E5) to mitigate these impacts, some
impact is unavoidable. However, as indicated in Section E4, NRC concluded that the impact of
the ISFSI to both occupational workers and members of the public is within regulatory limits
(radiation protection standards of 10 CFR 72.104(a)) (NRC 1996, Section 9.1).

E7.2 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

The continued operation of the Trojan ISFSI for the license renewal term would result in no
additional irreversible and irretrievable resource commitments beyond those materials committed
during the initial licensing of the ISFSI that cannot be recovered or recycled or that are
consumed or reduced to unrecoverable forms. As noted in the original license application for the
ISFSI and NRC’s corresponding EA, those resources committed to this facility, whether
irreversibly or for the life of the facility, represent small portions of the total amount of such
resources available for use in any particular category. No resources would be irretrievably
committed as a result of continued ISFSI operations for the license renewal term.

E7.3 SHORT-TERM USES, MAINTENANCE, AND ENHANCMENT OF LONG-
TERM PRODUCTIVITY

The current balance between short-term use and long-term productivity of the environment
would be unchanged by the renewal of the specific license for the Trojan ISFSI. The ISFSIisa
temporary storage facility. Once the spent nuclear fuel is moved to a permanent repository, the
casks, concrete pads, and fencing could be removed and the land used for another purpose.
Extended operation of the ISFSI would postpone restoration of the site and its potential
availability for uses other than fuel storage for up to an additional 40 years.
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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 aeed-requirement for an Aaging Masanagement Pgrogram &
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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[ NRZC FORM 588 U. S. NUCLEAR REGULATORY CONMMISSION
(10-2000)

10CFR72 _ 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 Beorganization 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,
alicense 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 fo deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable
Part(s). Thislicense 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 Geheral Electric Company, with 3. License No. ‘ SNM-2509
Eugene Water and Electric Board and
PacifiCorp : Amendment No. 7
2. Portland General Electric Company a R as

AR @ NN
71760 Columbia River Highway . NI

Rainier, Oregon 97048 .W'“‘:‘g 4. Expirat{‘;f“i@alg, March 31, 2D5T
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£33
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5. Docketor ¥ g™
& 72-17
Phec Reference No. 4
% = :
e ey
6. Byproduct, Source, and/or . s &7.Chemical and/or Physical Form -3 8. Naximum Amount That Licensee
Sggcial Nuclear Material i \C‘_':.“Tz_h_ 4’% Y Méy Possess at Any One Time
R S, Under This License
Spent fuel from Troja A. © 7344 5 MTU of intact
oS 5% .
Nuclear Plant and &3¢ L.spent fuel assemblies,

associated radioactive,

: -==damaged fuel .
materials related to
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«~zassemblies, and fuel
==debris.
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9. Authorized Use: The materialidentified in 6.A. and 7.A above is guthorized for receipt, possession,

7

storage in the Trojan Storagegsif”ste@,‘and transfer as des,c[i’bea‘:\in’ the approved Trojan ISFS| Safety
.Analysis Report (SAR), as supplemg’;@ed@nd amended imf‘;r%t:g_cordance with 10 CFR 72.70 and
10 CFR 72.48. VORI Y

>N

10.  Authorized Place of Use: The licensed material is to be received, possessed, transferred, énd stored at
the Trojan ISFSI located on the Portland General Electric Company site in Columbia County, Oregon,
near Rainier, Oregon. :




=
£[ NRC FORM 588A U. S. NUCLEAR REGULATORY COMMISSION PAGE 2 OF 2  PAGES|}
;1 (10-2000 =

i paiic License No. Amendment No.

f LICENSE FOR INDEPENDENT STORAGE OF SPENT NUCLEAR SNM-2509 7 [$)

g FUEL AND HIGH-LEVEL RADIOACTIVE WASTE Docket or Reference No. ‘

§ SUPPLEMENTARY SHEET 7517

11.  The Technical/Specifications contained in Appendix A attached hereto, as revised through .
" Amendmeni{(6,Jare incorporated into the license. The licensee shall operate the installation in
accordance with the Technical Specifications in Appendix A. Appendix A contains Technical
Specifications related to Environmental Protection to satisfy the requirements of 10 CFR 72.44(d)(2).

12.  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 10 CFR, Part 73, Appendix C, for contingency planning are addressed in Chapter 1.9 of

the physical security plan. :
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5.0

3.5

Programs
5.5

ADMINISTRATIVE CONTROLS

Programs

554

3.5.5

Radiation Protection Program

The Radiation Protection Program will establish administrative controls to limit
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.

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-Seetien-0-F-8As-partof

SESSSS c < s S i O c < &t S

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 €hapters-Sections 3 and 4 to update the license life to 60 years and to address some
updated analyses and updates to Section Ekaptes7 to reflect one revised analysis. The most significant
change is the addition of sex=Subsections 9.7.8 ia-ChapterO-thatwhich 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 Results,

and the four aging-Aging saanagement-Management pregramsPrograms.&

The proposed SAR changes are shown in “track changes text” in the following Appendix G pages.

e “Black text” Original

e “Red text” Added in 2017

o “Blue text” Added in 2018

o “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.

3.34 NUCLEAR CRITICALITY SAFETY

The storage system is designed to maintain subcritical conditions (Kegr <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% U?*%). 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 film. 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 burnup, 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 17x17 fuel with a limiting combination of cooling time and
burnup to produce the highest decay heat emission rate, as shown in Table 3.1-3. This fuel is
limiting because any assembly with burnup 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,

c A 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 Component
PNL-6364 Report and BFS analysis (long term) Fuel
NUREG-1536/PNL-4835 (short term)
ASME Section I1I Steel
ACI-349? 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 (647°F) for a
Westinghouse 17 x 17 fuel assembly and a minimum cooling time of nine years. The 341.7°C
(647°F) limit was determined to bound the B&W 17 x 17 fuel assemblies, which will also be
stored in the ISFSI. A short-term temperature limit of 570°C (1058°F) is established for oft-
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 burnup) 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 (Boral) 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 gamma and neutron radiation.

The Trojan Storage System for storage is dry (no moderator), and thus the reactivity is very low
(kefr < 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. MCNP4a 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

4-32 Proposed Revision 15



Trojan Independent Spent Fuel Storage Installation Safety Analysis Report

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, of ISG-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. [[SG-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]

0. 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 of NUREG-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 4.2-1a 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 of Holtite-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 of Holtite-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 CFR 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 EMERGENCY 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
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the Transfer Station foundation, anchorage and structural steel and fasteners. The program
provides acceptance criteria, evaluation methods for degradation, and repair and restoration
instructions.

Adterthefix S0 ears-efsersiee=Concurrent with implementation of the Aging Management
Program specmed in Section 9.7.8, the Structural Inspection Program mspectlons for the
Concrete Cask Exterior and Transfer Station are #s-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.

cFerthefrst20-y ears-efserviee-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 PROGRAMS

Pursuant to Technical Specification 5.5.5, this Aging Management Program (AMP) establishes
the processes and procedures to manage the aging of ISFSI 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 —FHareugh-this-
rexdew—=inspection and monitoring activities seresdentified-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 these 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
perform during the period of extended operations.

The components and structures determined 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 of renewal. 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 results 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 environment, 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.

9799783 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 of lifting 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 performed 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 of Inspections, 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

: 2 : 9 srods Thls program 1nvolves momtonng the exterior
surface of a representatlve MPC 1nclud1ng visual inspection of accessible MPC surfaces for
signs of degradation. This inspection shall be performed on MPC-28 eanisterPEC-03-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].

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
10-element Transfer Cask Aging Management Program is contained in Table 9.7-15 [fo be

extr. acted f om fi nal LRA Appendzv A, Tr ansfer Cask AMP].

9.7.8.4.3 Concrete Cask Aging Management Program

The Concrete Cask Aging Management Program utilizes condition momtormg to manage agmg
effects of the Concrete Casks, both internally and.externally. h

9-17 Proposed Revision 15a




£
Trojan Independent Spent Fuel Storage Installation Safety Analysis Report qD"'

Concrete Cask AMP is performed annually (+25%) on all Concrete Casks on the pad as a visual
sueves=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 1nter10r Concrete Cask annular space of cask PCC 03 every 5 years (+25%) M

Program is contalned in Table 9.7-16 [to be extracred from final LRA Appendix A Concrete
Cask AMP].

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 10-element Transfer Station Aging Management Program is
contained in Table 9.7-17 [to be extracted from final LRA Appendix A, Transfer Station AMP].
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9.7.8.548 Tollgates Assessments

Tollgates Assessments are established as a requirement i1 s eense
are-implemented-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:

e Adjustment of aging-related degradation monitoring and inspection programs in AMPs

described in Section 9.7.8.4
e Modification of TLAAs described in Section 9.7.8.39
e Performance of mitigation activities

Each tollgate assessment should address the following elements:
e 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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e Corrective actions, including any changes to AMPs
e Summary and conclusions

Trojan’s tollgates are shown in Table 9.7-18 and performance criteria for tollgate assessments
are shown in Table 9.7-19. 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
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