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Attachments 4 and 5 to this letter contain GEH proprietary 
information which is to be withheld from public disclosure in 
accordance with 10 CFR2.390. Upon removal of Attachment 4, the 
balance of this letter may be made public. 
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Subject: GEH Morris Operation (MO) Response for Request for Supplemental Information for 
Acceptance Review of the Application for Renewal of the Morris Operation License 
NO. SNM-2500 

References: 

(1) NRC License SNM-2500, Docket 72-01 
(2) Letter K. Banovac (NRC) to S.P. Murray (GEH), Request for Supplemental 

Information (RSI) for Acceptance Review of the Application for Renewal of NRC 
License No. SNM-2500 dated 1 0/15/2020 

(3) CAC/EPID NOS. 001028/L-2020-RNW-0024 AND 000993/L-2020-LNE-0004 

GE Hitachi Nuclear Energy Americas LLC (GEH) hereby provides responses to the NRC 
request for supplemental information (Reference 2) pertaining to the application to renew 
Special Nuclear Material License SNM-2500 for the GEH Morris Operation (MO) Independent 
Spent Fuel Storage Installation (ISFSI), in Morris, Illinois. 

Attached to this letter are GEH responses to the NRC RSis, Observations and MO aging 
management program surveillance procedures and reports. 

I declare under penalty of perjury that the foregoing is true and correct to the best of my 
knowledge. Executed on February 26, 2021. 

Please contact me at (910) 819-5950 if there are any additional questions. 

Sincerely, 
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Facility Licensing {;/ 
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Attachments: 
 

1) GEH Affidavit 
2) GEH Responses to RSIs 1 through 5 
3) GEH Responses to Observations 1 and 2 
4) GEH Aging Management Program Standard Operating Procedures 

(SOPs) (Contains proprietary information) 
 SOP 16-17 “Fuel Storage System Inspection”, Rev 4, dated 2/23/2021 
 SOP 16-10 “Basin Water Analysis”, Rev 17, dated 11/30/2015 
 SOP 16-102” Sample Well Analysis”, Rev 9, dated 2/29/2016 

5) GEH Aging Management Program Inspection and Evaluation Reports 
(Contains proprietary information) 
 GENE 689-013-0893 “Morris Fuel Recovery Center Fuel Storage 

Basin Liner Visual Examination Summary”, September 1993 
 GENE 689-003-0494 “Morris Fuel Recovery Center Fuel Storage 

Basin Liner Metallurgical Evaluation” May 1994 
 NEDO 20969B -Operating Experience-Irradiated Fuel Storage-Morris 

Operation, October 1983 
 Preventive Maintenance Building Inspections 2005 – 2014 (Changed 

to SOP 16-17 in 2015) 
 SOP 16-17 Reports 2015 – 2020 
 Graph of GEH Morris Basin Leak Detection Rate (1997 – 2019) 

6) GEH CSAR Rev 15, 10 CFR 72.48 Evaluation and Revision Summaries 
for Sections 1-11 and App A (No changes for App B). 

 
 
 
 

Cc: US NRC Region III Administrator 
       SPM 21-008 
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Attachment 1 
GE-Hitachi Nuclear Energy Americas LLC 

 
AFFIDAVIT 

I, Scott P. Murray, state as follows: 
 
(1) I am the Manager, Licensing & Liabilities of GE-Hitachi Nuclear Energy (GEH), and have been delegated the 

function of reviewing the information described in paragraph (2) which is sought to be withheld, and have been 
authorized to apply for its withholding. 

 
(2) The information sought to be withheld is provided in Attachments 4 and 5 to GEH’s letter, M210020, Scott P. 

Murray to Kristina Banovac, entitled “GEH Morris Operation (MO) Response for Request for Supplemental 
Information for Acceptance Review of the Application for Renewal of the Morris Operation License NO. 
SNM-2500”, February 26, 2021. GEH proprietary information contained in Attachments 4 and 5 is identified 
by the statement “GEH Proprietary Information Withhold from Public Disclosure Pursuant to 10 CFR 2.390.”                     

 
(3) In making this application for withholding of proprietary information of which it is the owner or licensee, GEH 

relies upon the exemption from disclosure set forth in the Freedom of Information Act (FOIA), 5 USC Sec. 
552(b)(4), and the Trade Secrets Act, 18 USC Sec. 1905, and NRC regulations 10 CFR 9.17(a)(4), and 
2.390(a)(4) for trade secrets (Exemption 4). The material for which exemption from disclosure is here sought 
also qualifies under the narrower definition of trade secret, within the meanings assigned to those terms for 
purposes of FOIA Exemption 4 in, respectively, Critical Mass Energy Project v. Nuclear Regulatory 
Commission, 975 F2d 871 (DC Cir. 1992), and Public Citizen Health Research Group v. FDA, 704 F2d 1280 
(DC Cir. 1983). 

 
(4) The information sought to be withheld is considered to be proprietary for the reasons set forth in paragraphs 

(4)a. and (4)b. Some examples of categories of information that fit into the definition of proprietary information 
are: 

 
 a. Information that discloses a process, method, or apparatus, including supporting data and analyses, where 

prevention of its use by GEH's competitors without license from GEH constitutes a competitive economic 
advantage over GEH and/or other companies. 

 b. Information that, if used by a competitor, would reduce their expenditure of resources or improve their 
competitive position in the design, manufacture, shipment, installation, assurance of quality, or licensing 
of a similar product. 

 c. Information that reveals aspects of past, present, or future GEH customer-funded development plans and 
programs, that may include potential products of GEH. 

 d. Information that discloses trade secret and/or potentially patentable subject matter for which it may be 
desirable to obtain patent protection. 

(5) To address 10 CFR 2.390(b)(4), the information sought to be withheld is being submitted to the NRC in 
confidence. The information is of a sort customarily held in confidence by GEH, and is in fact so held. The 
information sought to be withheld has, to the best of my knowledge and belief, consistently been held in 
confidence by GEH, not been disclosed publicly, and not been made available in public sources. All 
disclosures to third parties, including any required transmittals to the NRC, have been made, or must be made, 
pursuant to regulatory provisions or proprietary and/or confidentiality agreements that provide for maintaining 
the information in confidence. The initial designation of this information as proprietary information, and the 
subsequent steps taken to prevent its unauthorized disclosure are as set forth in the following paragraphs (6) 
and (7). 

 
(6) Initial approval of proprietary treatment of a document is made by the manager of the originating component, 

who is the person most likely to be acquainted with the value and sensitivity of the information in relation to 



industry knowledge, or who is the person most likely to be subject to the terms under which it was licensed to 
GEH. 

(7) The procedure for approval of external release of such a document typically requires review by the staff manager, 
project manager, principal scientist, or other equivalent authority for technical content, competitive effect, and 
determination of the accuracy of the proprietary designation. Disclosures outside GEH are limited to regulatory 
bodies, customers, and potential customers, and their agents, suppliers, and licensees, and others with a 
legitimate need for the information, and then only in accordance with appropriate regulatory provisions or 
proprietary and/or confidentiality agreements. 

(8) The information identified in paragraph (2) above is classified as proprietary because it contains details of 
GEH's processes, methods, design or manufacturing facilities. 

(9) Public disclosure of the information sought to be withheld is likely to cause substantial harm to GEH's 
competitive position and foreclose or reduce the availability of profit-making opportunities. The information is 
part of GEH's comprehensive BWR safety and technology base, and its commercial value extends beyond the 
original development cost. The value of the technology base goes beyond the extensive physical database and 
analytical methodology and includes development of the expertise to determine and apply the appropriate 
evaluation process. In addition, the technology base includes the value derived from providing analyses done 
with NRC-approved methods. 

The research, development, engineering, analytical and NRC review costs comprise a substantial investment of 
time and money by GEH. The precise value of the expertise to devise an evaluation process and apply the correct 
analytical methodology is difficult to quantify, but it clearly is substantial. GEH's competitive advantage will be 
lost if its competitors are able to use the results of the GEH experience to normalize or verify their own process 
or if they are able to claim an equivalent understanding by demonstrating that they can arrive at the same or 
similar conclusions. 

The value of this information to GEH would be lost if the information were disclosed to the public. Making such 
information available to competitors without their having been required to undertake a similar expenditure of 
resources would unfairly provide competitors with a windfall, and deprive GEH of the opportunity to exercise 
its competitive advantage to seek an adequate return on its large investment in developing and obtaining these 
very valuable analytical tools. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executedonthis23rddayofFebruary2021. .X~. m~ 
Scott P. Murray 
GE-Hitachi Nuclear Energy Americas L 

STATE OF NORTH CAROLINA ) 

COUNTY OF NEW HANOVER 

Subscribed and sworn to me, a Notary Public, in and for the State of North Carolina, this 23rd day of February 2021. 

MORGAN DATEMA 
NOTARY PUBLIC 

NEW HANOVER COUNTY, NC 
My Commlllion Explnts 4-30-2022 

Notary ublic in and for the 
State ofNorth Carolina 

My Commission Expires: April30, 2022 



M210020 
US NRC  
2/26/21 
 

 

   

 
 
 
 

 
Attachment 2 

GEH RSI Responses 



M210020 
US NRC  
2/26/21 
 

 

   

RSI-1.  Provide supplemental information that describes the current licensing basis for 
the Morris Operation Independent Spent Fuel Storage Installation (ISFSI) and identifies 
the changes proposed for license renewal. 
 
The license renewal application (LRA) consists of a cover letter, submittal of a revised 
consolidated safety analysis report (CSAR) (designated as Revision 15 and dated June 
2020), and a supplement to the environmental report.  It is not clear from the information 
provided in the LRA which documents compose the current licensing basis for the Morris 
Operation ISFSI. The cover letter states: 
 

The GEH MO CSAR contains a detailed description of the facility, site characteristics 
and includes technical information and safety assessments of the principle structures, 
systems and components of the installation.  The CSAR also contains a summary 
description of the programs and activities relied upon to manage the effects of aging and 
an evaluation of the time limited aging analysis for the renewal period (CSAR Appendix 
A.8).  The CSAR provides reasonable assurance of protection of the health and safety 
of the public and operating personnel.  A revised CSAR is provided as Attachment 1 to 
this letter and revised CSAR "A" appendices are provided as Attachment 2 to this letter. 

 
The CSAR, Revision 15 contains change bars throughout. It is not clear if CSAR, Revision 15 
is the current operating final safety analysis report (FSAR) for the site, where any changes 
denoted with change bars have already been made by the licensee under 10 CFR 72.48, or if 
it is GEH’s proposed changes to the FSAR (e.g., updates to aging management information) to 
support the current LRA.  Clarify if the CSAR, Revision 15 is the current operating FSAR for the 
site and identify those changes that are proposed by GEH to support the LRA. 
 
In addition, the cover letter notes, “The CSAR "B" Appendices that were submitted during the 
last license renewal in May 2000 (ML080170476) remain unchanged and are incorporated by 
reference.”  However, it appears that Appendix B changed in the January 26, 2011, submittal of 
the CSAR (ADAMS Accession No. ML110330234).  Confirm whether the January 26, 2011, 
submittal is the latest version of Appendix B of the CSAR. 
 
The staff needs this information to proceed with its review to determine if the Morris Operation 
ISFSI license renewal application meets the regulatory requirements of 10 CFR 72.42(a)  
and (b). 
 
GEH Response 
 
The SNM-2500 license, upon submittal of the renewal application was operated under CSAR 
Rev 14a, dated 10-19-2012.  At that time, Revision 15 to the CSAR was provided as 
informational to show proposed changes.  Effective Feb 23, 2021, CSAR Revision 15 has been 
implemented.  CSAR, Rev 15 revision summaries for each Section, as well as a 10 CFR 72.48 
evaluation for changes are submitted as Attachment 6. 
 
Although Appendix B of the CSAR is dated January 26, 2011, the only changes made were to 
update the header and footer of each Appendix B section.  No changes were made to actual 
content. 
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RSI-2.  Provide the age of the structures, systems, and components (SSCs) within the scope of 
renewal listed in Appendix A.8, pages 1-2 and Table 1. 
 

Since some in-scope SSCs have been in service since 1972, the staff needs to understand the 
age of the in-scope SSCs to begin its review of the applicant’s aging management review. 
 
The staff needs this information to proceed with its review to determine if the Morris Operation 
ISFSI license renewal application meets the regulatory requirements of 10 CFR 72.42(a) 
and (b). 
 
GEH Response 
 
Groundbreaking of the Midwest Fuel Recovery Plant began August 1968.  All of the SSC’s (with 
the exception of Spent Fuel Cladding) are original equipment.  Conservatively, a date of 1970 
will be used for Aging Management for the following SSC’s (letters a-l):  
 

a. Fuel storage basin (FSB) - concrete walls, floors, and expansion gate.  
 

b. Fuel storage basin - stainless steel liner. 
 

c. Fuel storage system, including baskets and supporting grids. 
 

d. Steel expansion gate – Identified as Gate #4, along the south east corner of fuel basin II.  
 

e. Unloading pit doorway guard. 
 

f. Filter cell structure (FCS) - the concrete cell part of the basin pump room area. 
 

g. Fuel Storage Basin building – the steel structure that surrounds/protects the fuel Basins. 
 

h. Fuel Basket Grapple – Used to remove the fuel baskets from their storage location in the 
fuel basin support grid. 

 
i. Fuel Grapple – Used to remove the fuel bundles from the fuel baskets. 

 
j. Fuel Basin Crane 

 
k. Fuel Handling Crane 

 
l. Cask Crane 

 
m. Spent Fuel Cladding – Depending on the fuel, dates range from approximately 1970 to 

1986. 
 

Table I in Appendix A.8 of the CSAR just addresses all concrete for the Fuel Storage Basin 
(FSB) and the Filter Cell Structure (FCS), which are addressed above. 
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RSI-3.  Update the aging management programs (AMPs) to include specific activities that are 
credited for managing aging mechanisms and effects of the SSCs and a summary of operating 
experience. 
 
The staff’s guidance for the 10 program elements of an AMP may be found in NUREG-1927.  In 
particular, NUREG-1927, Section 3.6.1, discusses that the detection of aging effects element 
should provide specific inspection and monitoring details, including method or technique, 
frequency, sample size, data collection, and timing of inspections to ensure timely detection of 
aging effects. The staff notes that the applicant referenced several site-specific Standard 
Operation Procedures (SOPs) in the AMPs, but the details of the aging management activities 
and relevance of these SOPs are not provided.  Alternatively, provide a copy of the SOPs that 
are referenced in CSAR Appendix A.8. 
 
In addition, as part of Element 10, “Operating Experience,” of the AMP, provide a summary of 
operating experience (e.g., any occurrence of degradation or conditions that are adverse to the 
safety function of the basin structure and fuel storage components at the ISFSI) involving 
previously-identified aging effects. The summary should include conditions that were entered in 
the corrective action program even if they are not discussed in the CSAR.  Also, provide any 
reports or summaries of results from prior implementation of the SOPs to support their 
referencing in the AMPs. 
 
The staff needs this information to proceed with its review to determine if the Morris Operation 
ISFSI license renewal application meets the regulatory requirements of 10 CFR 72.42(a) 
and (b). 
 
GEH Response 
 
CSAR Revision 15 updates the aging management programs (AMP) to coincide with NUREG-
1927.  To help facilitate the AMP, GEH Morris Standard Operating Procedures (SOP) 16-17 
Fuel Storage System Inspection, SOP 16-10 Basin Water Analysis, and SOP 16-102 Sample 
Well Analysis (All included as Attachment 4) incorporate elements of NUREG-1927, Section 
3.6.1 to ensure timely detection of aging effects.  
 
Operating experience has shown no evidence of degradation conditions that are adverse to the 
safety function of the basin structure and fuel storage components.  No corrective actions have 
been issued as a result of indications of degradation conditions that are adverse to the safety 
function of the basin structure and fuel storage components.  Inspection reports from Building 
Structure Preventive Maintenance (2005 – 2014) and SOP 16-17 Fuel Storage System 
Inspection (2015 – 2020) are provided (Attachment 5).  Included is also a graph of the Basin 
Leak Detection rate from 1997 – 2019 (Attachment 5).  As shown, there has been no significant 
change in basin leak detection over the last 20 years (trendline essentially flat), thereby 
enforcing the conclusion there has been no evidence of degradation conditions adverse to the 
safety function of the basin or fuel storage components. 
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RSI-4.  Provide the following inspection and evaluation reports referenced in the CSAR: 
 

1.  GENE 689-013-0893, “Morris Fuel Recovery Center Fuel Storage Basin Liner Visual 
Examination Summary Report,” referenced in CSAR Appendix A.8, Fuel Basin Liner Time 
Limited Aging Analyses (TLAAs). The staff notes that based on the inspection results, 
the applicant concluded that: 

 
The results of this inspection showed, that based on high-resolution visual inspection 
and surface examination, the basin liner is judged to have continued integrity, with no 
environmental degradation associated with 20+ years of fuel storage. Also, 
considering the continuous maintenance of high purity water flow in the fuel storage 
basins continued long-term service is indicated. 

 
2.  GENE 689-003-0494, “Morris Fuel Recovery Center Fuel Storage Basin Liner 

Metallurgical Evaluation,” referenced in CSAR Appendix A.8, Fuel Basin Liner 
TLAAs. The staff notes that based on the evaluation results, the applicant concluded 
that: 

 
The nominal liner wall thickness in the unloading pit is 0.125 inches. Assuming the 
degradation occurred over 20 years and the corrosion rate remained constant, the 
liner would not be penetrated for the foreseeable future. 

 
3.  NEDO-20969B, Operating Experience - Irradiated Fuel Storage - Morris Operation, 

Morris, Illinois, General Electric Company, K. J. Eger, referenced in CSAR Section 
5.3.2.2.  In reference to this report, the CSAR states: 

 
Irradiated fuel from light water reactors has been received and stored at GEH-MO 
since 1972.  These activities have reaffirmed irradiated fuel can be handled and 
stored safely with no impact on the environment.  There has been no detectable 
deterioration 
of fuel in storage (as determined by measurement of basin water activity) indicating 
the fuel is stable while in the storage basin environment. 

 
These referenced reports may provide relevant operating experience or additional 
assessment to support conclusions made in the CSAR regarding degradation of fuel, 
cladding, the basin, and other SSCs within the scope of renewal.  In addition, please submit 
any other relevant operating experience (e.g., results of AMP inspections or monitoring since 
the previous renewal) or additional assessment or evaluation via the corrective action 
program, to support the conclusions made in the LRA. 
 
The staff needs this information to proceed with its review to determine if the Morris Operation 
ISFSI license renewal application meets the regulatory requirements of 10 CFR 72.42(a) 
and (b). 
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GEH Response 
 
The following reports have been added as Attachment 5: 
 

1) GENE 689-003-0494, “Morris Fuel Recovery Center Fuel Storage Basin Liner 
Metallurgical Evaluation”  
 

2) GENE 689-003-0494, “Morris Fuel Recovery Center Fuel Storage Basin Liner 
Metallurgical Evaluation”  

 
3) NEDO-20969B, Operating Experience - Irradiated Fuel Storage - Morris Operation, 

Morris, Illinois, General Electric Company, K. J. Eger 
 

 
RSI-5.  Provide information on financial data, per 10 CFR 72.22(e), which shows that GEH can 
carry out the proposed activities for the requested period of extended operation.  Also, clarify if 
the March 6, 2020, decommissioning funding plan (DFP) (ADAMS Accession No. 
ML20066K265) serves as the submittal of the DFP associated with the license renewal, as 
required in 10 CFR 72.30(c). 
 
The NRC staff will review the financial qualifications of GEH to carry out the proposed activities 
for the requested period of extended operation, including the operating cost estimate and 
operating funds availability, consistent with the guidance in NUREG-1927, Revision 1, Section 
1.4.2. Therefore, identify costs related to any proposed aging management activities and ISFSI 
operating and decommissioning costs that have been revised from those specified in the 
original specific-license application for construction, operation, and decommissioning. 
 
The LRA references the DFP that was submitted on March 6, 2020.  Clarify if the March 6, 
2020, DFP also serves as the DFP for the license renewal submittal per 10 CFR 72.30(c) or if 
there have been any changes to the March 6, 2020, DFP to be considered in the review of the 
LRA. 
 
The staff needs this information to proceed with its review to determine if the Morris Operation 
ISFSI license renewal application meets the regulatory requirements of 10 CFR 72.22(e) and 
72.30(c). 
 
GEH Response 
 
As required by 10 CFR 72.22(e), GEH as a subdivision of the GE Power business segment will 
remain financially qualified to carry out the activities associated with spent fuel storage at the 
GEH MO ISFSI throughout the period of extended operation (PEO). 
 
Based on approximately 48 years of experience, ongoing aging management activities and 
other operating costs for the facility are well known and understood. Costs estimated over the 
PEO are conservatively estimated to be $60M in 2020 dollars for the duration of the 20-
year license renewal period, or approximately $3M per year. This amount includes costs 
associated with ISFSI security, staff, maintenance, and equipment surveillances. There are no 
current plans to expand the storage capacity under the specific license.  
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Current and anticipated sources of funding for GEH MO come from fuel storage fees, sales of 
reactors, fuel, products, and support services to various nuclear energy customers. GEH has 
significant assets and can assume total operating costs for the GEH MO for the duration of the 
license renewal period. 
 
As demonstrated in the Securities and Exchange Commission filings linked below, 
GE Power’s profit and earnings ($274 million for the year ended December 31, 2020) are nearly 
two orders of magnitude greater than the estimated annual costs for the MO ISFSI specific 
license. This information provides reasonable assurance of GEH’s ability to obtain the 
necessary funds to cover estimated operating costs over the renewal period of the MO ISFSI 
specific license.  
 
 
The GE Company 10-K Annual Filing for 2020 (which includes GE Power) may be found on-line 
at: 
 
 
https://www.ge.com/sites/default/files/GE_AR20_10-K.pdf 

 

The MO Decommissioning Funding Plan (DFP) submitted on March 6, 2020 serves as the DFP 
for the license renewal submittal per 10 CFR 72.30(c). There have been no subsequent 
changes to the March 6, 2020, DFP, although the cost estimate has now been inflated slightly to 
year end 2020. A revised certification of financial assurance as described in the June 30, 2020 
renewal application Appendix A.7 will be provided after NRC approval of the March 6, 2020 DFP. 
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Observation 1.  Clarify whether continuous radionuclide release from fuel has changed the 
properties or condition of the spent fuel or cladding and demonstrate that the analyzed 
configuration of the spent fuel is maintained in the requested period of extended operation. 
 
CSAR Section 5.3.2.2 and Section 5.4.4.1 state the following: 
 

There has been no detectable deterioration of fuel in storage (as determined by 
measurement of basin water activity) indicating the fuel is stable while in the storage 
basin environment. 

 
There are no indications of clad deterioration from the basin environment.... Questions 
have been raised regarding long-term storage (20 to 100 years) because of possibilities 
of corrosive effects from inside the cladding and from effects at the external crud- 
cladding junction. However, tests at Windscale on 9-year storage fuel do not show such 
attacks. 

 
The staff notes that these are the same statements as the CSAR issued in 2004 at the time of 
first renewal, and the fuel has been in storage much longer than 9 years. The staff further notes 
that basin water activity described in CSAR Section 5.5.2.2 indicates release of some 
radionuclides from fuel and the release has been continuous from the beginning of fuel storage. 
The current status of the fuel and cladding does not appear to be characterized by any testing 
or inspection, and the implications of continuous radionuclide release on spent fuel properties 
and cladding performance do not appear to be addressed. 
 
This information is needed to evaluate compliance with 10 CFR 72.42(a) and (b). 
 
GEH Response 
 
SUMMARY 
 
Radionuclide release (Cs-137) to the basin water is used at the GEH-MO facility as the 
preferred method to identify cladding and fuel degradation, in lieu of physical cladding 
inspection.  This monitoring method indicates that the fuel has been stable since 1973 without 
cladding or fuel degradation that is any more significant than at the time storage operations first 
commenced.  LWR cladding degradation mechanisms are exceptionally slow in low temperature 
water or are rapid enough that they would have already led to wide-spread cladding degradation 
which would have been detected as increased radioactivity in the basin water.  More significant 
cladding degradation than already might exist is not expected to occur within at least the next 20 
years given knowledge of credible cladding wet storage degradation mechanisms and the 
historical long-term stability that exists for the GEH-MO facility.  Furthermore, UO2 is also highly 
durable in low temperature water and is also deemed to be stable by basin water radioactivity 
measurements.  Therefore, adequate spent fuel properties and cladding performance are 
expected to be maintained in the requested period of extended operation.   
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BASIS 
 
Radionuclide Release 
 
Radionuclide release from the GEH-MO fuel has been monitored regularly since 1973 by 
measuring the basin water Cs-137 concentration.  Measurements indicate that release occurred 
continuously since 1973, which is managed through basin water filtration.  The basin water Cs-
137 was initially high in 1973 (Basin 1) and then trended downward over the next five years 
from about 0.009 mCi/ml to about 0.0003 mCi/ml.  From 1979-2020 the Cs-137 concentration 
averaged about 0.0005 mCi/ml, which includes some occasional spikes to about 0.007 mCi/ml 
that were never higher than the largest peak that occurred in 1973-1974.  Cs-137 has a 30.714 
half-life and therefore the large decrease from 1973-1978 cannot be explained entirely by 
radioactive decay, nor by basin water filtration which has been essentially constant.  Within the 
1979-2020 period, there are long periods where the Cs-137 concentration was relatively stable 
but increased slightly over time on average from 0.00014 mCi/ml in 1979-1986 to 0.00045 
mCi/ml in 1987-1995 and then 0.00099 mCi/ml in 1996-2020.  Radioactive decay would affect 
the apparent trend to some extent over the long time period 1979-2020.  The Cs-137 release 
trend suggests that: 1) the initially high radionuclide release was due to receipt in 1973 of one or 
more failed rods that had a small undetected perforation; this perforation continues to slowly 
release water-soluble Cs at a slower rate than when the fuel was first received, and/or, 2) Cs is 
trapped within the outer crud layer of sound fuel rods and is being continuously released from 
the layer at varying, but slower, rates than when the fuel was first received.  The second 
possibility is deemed to be most likely, however, the first possibility is considered to be most 
consequential and is therefore assumed to be the primary source of the on-going Cs release for 
the purpose of the present response.  
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Cladding Performance and Stability 
 
Reference 22 in the GEH-MO CSAR provides a comprehensive evaluation of cladding durability 
in wet storage conducted by IAEA in 1998; this report provides an extensive review of fuel wet 
storage cladding degradation issues that is broader than the Windscale experience that was 
referenced in the 2004 CSAR to make specific points that corrosive attack on the cladding inner 
and outer surfaces is not a wet storage concern, which was determined by characterization of 
the Windscale fuel after 9 years of wet storage.  IAEA’s 1998 evaluation of LWR Zircaloy-2, 
Zircaloy-4, and stainless steel (SS) cladding durability is relevant to the present questions 
regarding the GEH-MO long-term storage safety evaluation.  IAEA’s evaluation concluded that 
these cladding material types have high durability to known degradation mechanisms in low 
temperature water; periodic observation of defect fuel in long-term wet storage shows that 
cladding perforation defects are stable in shape and size.  The IAEA evaluation may be 
reasonably extended to the GEH-MO facility that stores LWR Zircaloy and SS type clad fuel 
rods.  Zircaloy cladding degradation mechanisms are relatively benign in low temperature water, 
leading to durability expectations of at least 50-100 years.  SS cladding degradation 
mechanisms are also relatively benign for low temperature, high purity water but have the 
added consideration of IGSCC attack of the outer surface of sensitized material (the 
sensitization level of the GEH-MO SS cladding is unknown).  However, IGSCC is no longer a 
credible degradation mechanism for the SS clad fuel because, given SS IGSCC crack growth 
rates that are faster than about 1E-12 m/s [1.4E-7 in/hr] (NUREG/CR-6960), failure, and 
detection by the Cs-137 basin water measurements, would have occurred by now if it were an 
active mechanism for the metallurgical and environmental conditions acting on the stored SS 
cladding.  SS cladding durability is then also reasonably expected for 50-100 years when the SS 
IGSCC degradation mechanism is excluded.  While the Windscale experience is specific to 
observation after 9 years of wet storage, mechanistic understanding of cladding degradation 
discussed in the IAEA evaluation allows the Windscale conclusion to be reasonably extended to 
significantly longer times than 9 years, i.e., 50-100 years.  Given this long-term expectation of 
cladding stability, adequate cladding properties and performance will be maintained in the 
requested period of extended operation.   
 
UO2 Fuel Performance and Stability 
 
The 1998 IAEA report recognizes that defective fuel rods are routinely stored wet without 
canning and classifies UO2 fuel pellets as being highly durable to degradation by low 
temperature water.  Periodic observation of defect fuel in long-term wet storage shows that 
cladding perforation defects are stable in shape and size, while UO2 dissolution is very slow 
and does not change the pellet shape over very long periods.  The pellet surface may become 
hydrated and/or oxidize to a higher oxidation state but this phenomenon is benign.  Cs is water 
soluble, and its presence in the GEH-MO basin water is an indication of pellet-water contact 
and/or long-term leaching of Cs held in the crud layer.  Cs release is well-managed in GEH-MO 
by monitoring and controlling its concentration in the basin water with filtration.  The basin water 
activity measurements are sufficient to identify fuel deterioration fuel without inspection of the 
fuel itself.  Since there has been no meaningful change in the basin water activity over decades, 
it is apparent that any exposure of the GEH-MO fuel to water is limited and stable.  Given this 
apparent long-term stability of the fuel and cladding, adequate UO2 fuel properties and 
performance will be maintained in the requested period of extended operation. 
(add IAEA report) 
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Observation 2.  Justify that the inaccessible areas and welds of the stainless-steel liner and 
other steel components exposed to the basin water environment are not subject to crevice 
corrosion, galvanic corrosion, microbiologically influenced corrosion, and stress corrosion 
cracking.  Ensure aging management activities related to inaccessible areas and welds of these 
subcomponents are reflected in the AMP, or these aging mechanisms are dispositioned via 
TLAAs or supplemental safety analyses. 
 
CSAR Section 5.5.1.3 and CSAR Appendix A.8, Structures Monitoring AMP state the following: 
 

Basin liner corrosion, to the extent that it occurs, is expected to be a general attack with 
essentially no effects from galvanic corrosion. System pH is controlled, and metal ions 
present in the system are minimized by use of demineralized water. Water purity is 
maintained by circulating basin water through a filtration and ion-exchange cleanup 
system. 

 
…there is no visible evidence that the concrete or stainless-steel structures that are 
accessible for inspection are degrading/degraded to any extent that would indicate their 
functionality has in any way changed over the review period. 

 
The staff notes that the statement on basin liner corrosion is the same as the CSAR issued in 
2004 at the time of first renewal.  Galvanic corrosion and crevice corrosion can occur in 
inaccessible contact areas.  Cracks from stress corrosion cracking of welds may not be 
detected by inspection for general attack.  Visible evidence may not indicate the occurrence of 
some degradation mechanisms such as stress corrosion cracking and degradation at 
inaccessible areas such as crevice corrosion. The current status of the inaccessible areas and 
welds of the stainless-steel liner of the fuel storage basin, stainless steel baskets and supporting 
grids, and other steel SSCs within the scope of renewal are not described and the implications 
for aging management are not addressed. 
 
This information is needed to evaluate compliance with 10 CFR 72.42(a) and (b). 
 
GEH Response 
 
The water chemistry program has maintained the impurity and pH within the specified limits 
during the period of the current license. The fuel storage basin itself does not have regions 
where the water is stagnant, as the natural circulation present results in a uniform water 
chemistry environment.  The previous studies, referenced in CSAR A.8, showed that the time to 
penetration of the liner is well beyond the proposed license renewal period. Given that no new 
fuel has been introduced to the fuel pool for more than 30 years, the probability of introduction 
of detrimental species is low. Given these conditions, the probability of stress corrosion cracking 
and crevice corrosion is low.  Galvanic corrosion is also unlikely since the liner exposed to the 
basin water environment is not in contact with dissimilar metals. Based on information to date, 
there has been no significant change in Basin Leak Detection volumes.  The Aging 
Management system is designed to recognize trends that would indicate increases in basin liner 
leak rate. 
 
 
 
 




