
From: Layton, Michael
To: donnagilmore@gmail.com
Cc: Regan, Christopher; Marcano, Damaris; Shane, Raeann
Subject: Reply to email questions
Date: Monday, July 29, 2019 1:24:00 PM

Ms. Gilmore,
 
Thank you for your emails to the NRC Chairman and Commissioners regarding the NRC
Webinar on March 25, 2019 and the use of the Holtec UMAX system at the SONGS
Independent Spent Fuel Storage Installation (ISFSI).  The NRC strives to establish and
maintain openness in transparent and forthright communications with the public and all
stakeholders.  This email serves as a consolidated response to your emails dated March 25,
April 9, and June 4, 2019. 
 
Specific information regarding the Holtec HI-STORM UMAX system and the August 3, 2018
incident at the SONGS ISFSI (issues raised in several of the emails) is provided in detail
below, including a summary of recent developments and available information to date, with the
NRC’s Agencywide Documents Access and Management System (ADAMS) accession
numbers provided for information that is publicly available.  Additionally, specific information
regarding the more general concerns raised regarding spent fuel storage is also provided
below.  This information is organized to respond to each of the concerns raised in your April 9,
2019 email, which appears to provide the most comprehensive compilation of concerns.
 
Information regarding Holtec and incident at SONGS ISFSI:
 
Southern California Edison (SCE) investigated the August 3, 2018 incident that involved the
lowering of the Holtec HI-STORM UMAX MPC at the SONGS ISFSI.  A summary of the SCE
investigation including a description of the event, a safety analysis of a potential MPC drop, the
causal analysis of the event, and development and implementation of corrective actions to
prevent recurrence was presented at a Pre-Decisional Enforcement Conference on January
24, 2019 (ADAMS Accession No. ML19023A033).  Additional information on the incident and
the corrective actions taken by SCE are described in SCE’s Reply to Notice of Violation EA-18-
155 (ADAMS Accession No. ML18362A148). 
 
In addition to the analyses and the corrective actions, SCE also conducted an inspection of
MPCs after downloading into the UMAX system.  SCE’s conclusion regarding the inspection of
the canisters is included in their letter to the NRC dated May 19, 2019, regarding the
resumption of fuel transfer operations at SONGS (ADAMS Accession No. ML19141A049).  A
description of the system used to inspect the MPCs and the results of the inspections are
described in the SCE Canister Downloading Update presentation available on the SONGS
community engagement panel website:
https://www.songscommunity.com/community-engagement/meetings/community-engagement-
panel-meeting-20190111
 
The NRC staff have been informed of the results of the inspection of the MPCs. The NRC staff
have previously visited the Holtec fabrication facility where the MPC laser peening operation is
conducted.  The NRC staff reviewed the laser peening characterization and testing
information, laser peening procedures, and witnessed actual laser peening of an MPC.  Based
on the evaluation of the laser peening process, the depth of compressive residual stresses in
the welded regions of the MPC extend well beyond the depth of any scratches in the MPC that
may occur during MPC downloading operation in the Holtec UMAX system.  Consequently,
any scratches in welded regions of the MPC would not become initiation sites for cracking,
including chloride induced stress corrosion cracking (CISCC). , Scratches on portions of the
MPC that do not include welds would also not result in cracking because there are no cyclic,
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thermal or residual stresses present to initiate fatigue or CISCC.
 
 
Information regarding concerns presented in April 9, 2019 email 
 
1. Please provide the specific ASME nuclear pressure vessel codes or other ASME

codes you are referring to in your video below regarding the conditions for allowing
scratches or abrasions in these Holtec thin-wall nuclear pressure vessel canisters.
The NRC grants exemptions to many ASME codes. In fact, these Holtec nuclear
pressure vessels do not have ASME N3 stamps, as you inferred was probable, in the
last San Onofre Community Engagement Panel meeting. They don't even have
pressure monitoring or pressure relief valves which, as you mentioned at the CEP
meeting, even our hot water heaters have ASME pressure vessel stamps.
Without those features there is no ability to monitor for hydrogen gas buildup or to
release the gas in order to prevent the canisters from exploding.
 
Response: The American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel Code (B&PV) code NB-3213.11 Peak Stress is located in ASME
B&PV Code Section III, Subsection NB, Article 3000. ASME B&PV Code NB-3213.11,
which addresses peak stress, identifies local discontinuities that may be a source of
fatigue cracking or brittle fracture.  In this context, the scratches on the UMAX canisters
are considered local discontinuities.  Fatigue is not a concern due to the absence of
meaningful cyclic stresses for the spent fuel storage canister.  Brittle fracture is not a
concern because of the toughness of austenitic stainless steel. 
 
The ASME B&PV Code published by the American Society of Mechanical Engineers is
copyright protected.  No part of the ASME B&PV Code can be reproduced without
permission by the publisher.
 
A list of ASME Code alternatives are included in the Certificate of Compliance
Appendix B Table 3-1 which is publicly available in ADAMS (ADAMS Accession No.
ML16341B107).
 

2. Hydrogen gas buildup is caused from the residual water remaining in these canisters
after drying. No one knows how much water or moisture is in these canisters, since they
are welded shut. The Nuclear Waste Technical Review Board is concerned about this
issue for both defense and commercial spent nuclear fuel waste containers. See their
December 2017 report to Congress and the DOE Secretary regarding Spent Nuclear
Fuel Storage and Transport.
 
The NWTRB recommends all spent nuclear fuel and its containment must be retrievable,
maintained and monitored in a manner to prevent radioactive releases and hydrogen gas
explosions. The NRC continues to approve thin-wall welded canisters that do not meet
these basic and critical safety requirements.
 
Response: Dry storage for spent nuclear fuel from commercial power reactors includes
procedures for removing water and drying the contents of the canister prior to backfilling
the canister with helium (an inert gas) and performing a helium leak test.  The Holtec
canisters used in the multipurpose canister (MPC) 72-1040 system, including the
canisters at the SONGS ISFSI, are individually tested to “leak tight” criteria per American
National Standards Institute (ANSI) Standard N14.5, “American National Standard for
Radioactive Materials—Leakage Tests on Packages for Shipment.”  These procedures
assure that the free water is removed, and that the contents are sufficiently dry and
enclosed in an inert environment which prevents degradation to the stored contents.
 



The U.S. Nuclear Waste Technical Review Board (NWTRB) report, “Management and
Disposal of U.S. Department of Energy Spent Nuclear Fuel,” December 2017, addresses
DOE’s spent fuel inventory which comprises a broad range of fuels, resulting primarily
from defense-related activities. The report is publicly available here:
https://www.nwtrb.gov/our-work/reports/management-and-disposal-of-u.s.-department-
of-energy-spent-nuclear-fuel-(december-2017).
 
The NWTRB report does not address spent nuclear fuel from commercial power
reactors, however; the NWTRB report specifically points to the significant differences
between spent nuclear fuel from commercial power reactors and the DOE spent fuel
inventory.  For example, page 4 of the Executive Summary of the NWTRB report states:
 

Unlike commercial SNF, which basically has two types, the characteristics of
DOE SNF vary widely. The inventory includes more than 10 different fuel
compounds including uranium metal, thorium-uranium carbide, and thorium-
uranium oxide. The range of cladding composition for DOE fuel is greater than for
commercial fuel, with some compositions that can degrade during storage… DOE
SNF is more damaged than commercial SNF. Compared with commercial SNF,
there is also less knowledge about the present physical state of DOE SNF,
including its degree of degradation, and the potential for further degradation.

 
The NWTRB report clearly identifies the formation of significant amounts of hydrogen in
storage is associated with “aluminum-based SNF”, which are DOE spent fuels, not
commercial power reactor fuels.  Hydrogen generation to the degree identified in DOE
spent fuel is not a credible concern for commercial power reactor spent fuel.   
 

3. You cannot find or characterize cracks with a camera.  At the October 2018 NRC
Commission briefing, the NRC staff made it clear to the Commissioners that finding
and characterizing cracks (e.g., depth, size, length, direction, etc.) cannot currently be
done. Only more promises of future solutions.

 

Response: The ability of remote visual inspection methods to detect cracking was
reviewed and assessed in NUREG/CR-7246 (PNNL-27003), “Reliability Assessment
of Remote Visual Examination,” August 2018 (ADAMS Accession No.
ML18228A516). 

 

Remote visual testing (RVT) is a commonly used nondestructive examination method
for inservice inspection (ISI) of reactor internals to detect cracking and gross
component failures.  NUREG/CR-7246 describes the results from an assessment
sponsored by the U.S. Nuclear Regulatory Commission (NRC) and conducted by the
Pacific Northwest National Laboratory, in cooperation with the Electric Power
Research Institute, for evaluating the reliability of RVT methods currently being used
for [reactor] in-vessel visual inspection:

 

Crack opening displacement (COD) is the dominant factor in the reliability of crack
detection using commercially applied RVT procedures, with crack length being weakly
correlated with detection probability.
RVT detection is likely heavily dependent on the contrast produced by the crack
opening, with crack detection becoming less reliable as the COD decreases.
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Results indicated RVT will be challenged when cracks are located in the vicinity of
surface features such as scratches or weld ripples, or close to the edge of welds where
shadowing and/or the presence of weld undercuts may complicate the ability to detect
the crack.
 

The Swedish Nuclear Power Inspectorate (SKI) (now part of the Swedish Radiation
Authority [SSN]) has performed a systematic evaluation of service-induced crack
characteristics (Ekstrom and Wåle 1995; Wåle 2006).  Cracks are assessed according to
crack type and material, with several different crack types considered in the analysis.
Several flaw parameters were catalogued, including the flaw orientation, flaw size, fracture
surface roughness, flaw tortuosity, flaw branching characteristics, COD, and crack tip
radius. The mean COD for stress corrosion cracks (SCC) analyzed ranged from 16–30 µm.
 
The NRC staff have previously stated that the detection of chloride-induced stress
corrosion cracks (CISCC) on canisters using RVT could be challenging and have instead
relied on indications of localized corrosion such as pitting that can be reliably detected
using visual testing methods (2007 ASME B&PV Code Section V, Article 1, Table A-110.
Imperfection vs Type of NDE Method).  Because the environmental and electrochemical
conditions (i.e., temperature, chloride concentrations, redox potential) for pitting corrosion
and CISCC of stainless steels are similar and chloride induced pitting corrosion on
austenitic stainless steels can be initiated in the absence of an applied or residual tensile
stress necessary for CISCC, pitting corrosion is frequently observed concurrently with
CISCC.
 
Advanced RVT systems have been developed for finding and measuring the dimensions of
fatigue cracks in aerospace applications such as turbine engine blades and airframes. 
These systems can conduct 3-dimensional measurements (length, width, and depth) and
have been used in recent inspections conducted at the ISFSI at SONGS.  Probability of
detection (POD) curves for CISCC using these advanced systems have not been
determined. 
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4. Even if you could find cracks, then what? You have no way to repair them. Even Kris
Singh, President of Holtec says repairing canisters isn't even feasible, even if you
could find them, in the face of millions of curies of radionuclides being released. He
said it will just introduce another area for cracking.

 
Response: NRC licensees are required to maintain systems to comply with NRC
regulations, system technical specifications, and NRC license conditions.  If safety issues
are identified with a spent fuel storage system, the licensee must pursue corrective actions
to ensure that the spent fuel is safely stored.  These actions would not necessarily involve
replacement of major dry storage system components (e.g., canister or cask) or
repackaging the spent fuel in a new system.  Corrective actions would more likely include
further assessment, inspection and in-place repairs similar to those that have been used on
components in commercial nuclear power reactors such as the application of remote repair
welding techniques or creating a secondary confinement boundary for the spent fuel if
needed (e.g., using an overpack canister to provide containment).   
 



Licensees initiate corrective actions after an evaluation of the potential non-compliance and
the appropriate repair or mitigative actions that are needed to bring the component back
into compliance.  The NRC does not prescribe the corrective action that a licensee will take
to re-establish compliance for a specific spent fuel canister design.  The NRC evaluates
whether the licensee’s corrective action is effective and sufficient to maintain the intended
functions of the important-to-safety structures, systems, and components, and remain
compliant with the requirements in 10 CFR Part 72.  Proposed repair methods require
demonstration and compliance with an NRC-approved quality assurance program.
 
In the unlikely event that a storage canister must be unloaded, procedures for removing
fuel from welded stainless-steel canisters are included in operational procedures of
licensed designs. These procedures are included in the Safety Analysis Reports for the dry
storage systems. As such, these procedures have been reviewed and approved by the
NRC.  Per the regulatory requirements in 10 CFR 72.236(h), spent fuel storage systems
must be compatible with wet or dry spent fuel loading and unloading facilities.  Performing
such an activity should not be undertaken unless there is a specific safety need, based on
indications that the canister is not performing adequately and only after evaluating other
measures to remedy the circumstance with the canister along with the potential risks such
activities, including opening the canister, could present.
 

5. See my comments submitted to the NRC regarding NRC Draft NUREG-2224 on High
Burnup Fuel Storage and Transport. It includes a link to the NWTRB December 2017
report and other technical information about explosion risks and other storage and
transport risks. (NRC ADAMS Accession No. ML18269A037)
 
Response: Responses to public comments received on Draft NUREG-2224 will be
addressed in a separate document.  When completed, the responses to public comments
on NUREG-2224 will be publicly available.
 

6. See also these Sierra Club comments that address concerns about spent fuel management
exemptions that are putting us at great risk at San Onofre and elsewhere.
Sierra Club comments to NRC proposed rule for regulatory improvements for
decommissioning power reactors, Docket NRC-2015-0070, March 2016 (ADAMS
Accession No. ML16082A004) http://www.nrc.gov/docs/ML1608/ML16082A004.pdf.
 
Response: Many of the subjects included in Susan Corbett’s letter regarding Docket ID
NRC-2015-0070 Advanced Notice of Proposed Rulemaking (ANPR): Regulatory
Improvements for Decommissioning Power Reactors Comments have previously been
addressed by the NRC as responses to public comments including (1) inspection of dry
storage systems; (2) the potential for aging effects including chloride induced stress
corrosion cracking (CISCC); (3) security and protection against terrorism; (4) potential
pyrophoricity of spent fuel storage systems contents such as zirconium hydrides; (5) risks
of dry storage of spent nuclear fuel.  Many of these issues were addressed in the published
responses to public comments on NUREG-1927 Revision 1 (ADAMS Accession No.
ML16125A534) and ISG-2 Revision 2 (ADAMS Accession No. ML16117A082).  See the
link: https://www.regulations.gov/docket?D=NRC-2015-0070
 
The comments from Ms. Corbett were on the advance notice of proposed rulemaking and,
while the staff did not prepare an explicit response to those comments, there is a general
discussion of comment themes and NRC staff response in the final regulatory basis
document (ADAMS Accession No. ML17215A010).  The current NRC staff position on
various topics is included in the proposed rule package which is before the Commission
(ADAMS Accession No. ML18012A019).
 
The staff considered all comments received and used them to develop the proposed rule
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package but will not be providing detailed responses.  The staff will consider comments on
the proposed rule (when it is published in the Federal Register), and the staff will provide
responses to significant public comments in the final rule package.
 

7. Unless these thin-wall canisters are replaced with proven thick-wall transportable storage
casks that have ASME N3 stamps and meet Nuclear Waste Policy Act and NWTRB
storage and transport safety requirements, none of us are safe.
These thin-wall canisters are lemons and must be recalled.
 
Response: The NRC has accepted the design of storage system confinement
structures systems and components fabricated in accordance with American Society
of Mechanical Engineers (ASME) Boiler and Pressure Vessel (B&PV) Code, Section
III, “Rules for Construction of Nuclear Facility Components,” Subsection NB, “Class
1,” criteria.  The NRC has accepted the design of fuel basket structures fabricated in
accordance with ASME B&PV Code Section III, Subsection NG, “Core Supports”
criteria.  For other safety structures of storage systems, the NRC has accepted the
design of these components fabricated in accordance with ASME B&PV Code
Section III, Subsection NF, “Supports.”
 
In order for dry spent fuel storage or transportation systems to be approved by the
NRC, they must demonstrate their compliance with all applicable statutory and
regulatory requirements.  As an approved system, this would include the Holtec HI-
STORM UMAX system (also known as the CoC 72-1040 system).  In addition to
being approved for storage under 10 CFR Part 72 of the NRC’s regulations, the
multipurpose canister (MPC) used in the 72-1040 system is designed to be
transportable in a transportation system approved by the NRC under the regulatory
requirements 10 CFR Part 71. 
 
Concerns raised in earlier emails referenced monitored retrieval under the Nuclear
Waste Policy Act (NWPA).  The NWPA provisions regarding monitored retrievable
storage do not apply to spent fuel storage or transportation systems generally, but
instead, those provisions outline an option for a monitored retrievable storage facility
to be considered by the Department of Energy for interim storage of spent fuel and
high-level waste if certain conditions are met.  (See NWPA, Subtitle C “Monitored
Retrievable Storage”, 42 U.S.C. 10161).
 
Concerns also referenced the Nuclear Waste Technical Review Board (NWTRB).
The NWTRB, however, does not establish safety requirements for spent fuel storage
and transportation systems.  The NWTRB is an independent federal agency whose
purpose is to perform independent technical and scientific peer review of the U.S.
Department of Energy's activities related to managing and disposing of high-level
radioactive waste and spent nuclear fuel. 
 
The NRC determined that approved certificates of compliance are safe for storage
and transportation of spent nuclear fuel.
 

8. The Holtec and other thin-wall canisters must be replaced -- preferably before they start
having major radioactive releases and hydrogen gas explosions.
So far, all the NRC has done about this issue is allow Edison and others to hide the
radiation levels from the outlet air vents of the NUHOMS canister overpacks. This is
where radiation levels will be highest from through-wall cracks in aging canisters.
The NRC Region IV has refused to release outlet air vent radiation
measurements from the San Onofre Areva NUHOMS canisters, even after
multiple requests.
 



Response: As previously addressed in the response to Question 2 above, the
formation of significant amounts of hydrogen in storage is associated with
“aluminum-based SNF”, which are DOE spent fuels, not commercial power
reactor fuels.  Hydrogen generation to the degree identified in DOE spent fuel is
not a credible concern for commercial power reactor spent fuel.  
 
All ISFSIs are required to comply with NRC regulations.  Specific dose limits are
defined in 10 CFR 72.104, “Criteria for Radioactive Materials in Effluents and
Direct Radiation from an ISFSI or MRS,” for normal operations and anticipated
occurrences and 10 CFR 72.106, “Controlled area of an ISFSI or MRS,” for a
design basis accident.  ISFSIs have multiple radiation monitors to assure
compliance with NRC regulations.  This is typically accomplished using multiple
Thermoluminescent dosimeters (TLDs) on the ISFSI boundary fence.  These
TLDs are regularly monitored.  The results of the monitoring program are one of
many items, procedures, and operations reviewed by NRC inspectors.  The NRC
inspection reports are made publicly available, unless they contain classified,
safeguards, or sensitive information.  The NRC public web page has guidance on
retrieving these inspection reports http://www.nrc.gov/waste/spent-fuel-
storage/oversight.html.
 
Additional Information on hydrogen generation: During spent fuel loading
operations, the water inside the storage system is removed.  After completion,
the dry storage systems are backfilled with helium, an inert gas that prevents the
degradation of the contents and the internal components inside the dry storage
system.  The NRC staff has accepted vacuum drying methods comparable to
those recommended in PNL-6365 (Knoll and Gilbert, 1987) and forced helium
dehydration (Singh, 2006).  The adequacy of drying is verified using specific
procedures.  For example, in vacuum drying adequate removal of moisture and
other oxidizing gases is verified by maintaining a vacuum (typically a pressure of
3 torr) over a period of 30 minutes without vacuum pump operation.  The
acceptance criterion for the forced helium dehydration system is either gas
temperature exiting the demoisturizer shall be less than 21°F for a minimum of
30 minutes or gas dew point exiting the multipurpose canister (MPC) shall be
less than 22.9°F for a minimum of 30 minutes (ADAMS Accession No.
ML16341B100).  The drying criteria for both vacuum drying and forced helium
dehydration assure adequate moisture removal.  The containment cavity is then
backfilled (pressurized above atmospheric pressure) with a highly pure, inert gas
(e.g., helium) for applicable pressure and leak testing.  Care is taken to preserve
the purity of the cover (inert) gas and, after backfilling, the cover gas purity is
verified by sampling.  Helium leak testing per ANSI 14.5 (ANSI, 1997) is used to
verify canister leak tightness. 
 
An evaluation conducted by Jung et al. (2013) at the Center for Nuclear Waste
Regulatory Analyses (CNWRA) has indicated that most of the hydrogen
generated during dry storage occurs due to radiolysis of any residual water. 
Some of the hydrogen generated will be absorbed by the cladding as hydrides. 
The CNWRA evaluation of the potential for a flammable hydrogen gas
concentration was based on assumed amounts of residual water remaining
inside a spent fuel storage system after drying and backfilling with helium.  This
included free water either as liquid water such as water trapped in a damaged
fuel rod or water vapor as well as chemisorbed water such as water in a hydrated
metal oxide.  The CNWRA evaluation showed that for 1 atmosphere helium
backfill pressure (14.7 psi), a flammable hydrogen concentration could occur with
a residual water amount of 17.4 moles (313 grams of water).  With 5.5 moles of
water (99 grams), no flammable hydrogen concentration was expected.  When
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the helium backfill pressure was increased to 5 atmospheres (73.5 psi), no
flammable hydrogen concentration would occur even with a residual water
amount of 55 moles of water (990 grams).
 
The minimum Holtec MPC-37 helium backfill pressure is 39 psi (ADAMS
Accession No. ML16341B100).  According to the evaluation by Jung et al.
(2013), the minimum helium backfill pressure of the Holtec MPC-37 would
prevent the formation of a flammable hydrogen concentration unless the residual
water remaining after drying was greater than 17.4 moles (313 grams).  Recent
analyses of gas samples by Sandia National Laboratories (Bryan et al., 2019)
show that residual water after spent fuel drying was approximately 100 g (5.55
moles) or just slightly more than the lowest amount residual water estimated in
the CNWRA study which did not result in the formation of a flammable hydrogen
mixture.    
  
Because the amount of residual water remaining in a dry storage cask is low,
hydrogen produced by the radiolysis of the residual water will not exceed 4%,
which is the lower flammability limit for hydrogen (Airgas Inc., 2002).  Therefore,
hydrogen generation from residual water poses no credible risk during dry
storage of spent nuclear fuel.
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9. Thick-wall casks survived the Fukushima 2011 tsunami and 9.0 earthquake. Thin-

wall canisters have no seismic earthquake rating when partially cracked.
 

Response: Every licensee using an NRC approved dry cask storage system listed in 10
CFR 72.214 is required to perform an evaluation to show that for the conditions at the



ISFSI location, the dry cask storage system(s) selected will meet all applicable
requirements.  This evaluation, described in 72.212, “Conditions of general license issued
under § 72.210,” requires the licensee to consider, among other things, the range of natural
hazards for the ISFSI location.  The NRC inspects the 10 CFR 72.212 evaluation as part of
ISFSI inspection activities.
 
The SONGS Seismic Design Basis as approved by the NRC for Units 2 and 3 at San
Onofre (including the spent fuel pools) is for a seismic event with a peak ground
acceleration (PGA) of 0.67g (g refers to the force of gravity).  In 2010 the California Energy
Commission directed SCE to evaluate seismic faults that could impact SONGS.  From the
results of the evaluation, it was postulated that a blind thrust fault exists beneath SONGS
and that two adjacent faults could rupture simultaneously.  Based on the postulated
findings, SONGS decided to design the ISFSI to withstand a 1.5g PGA seismic event,
which is more than twice the design basis.
 
Given this decision by SCE, Holtec decided to design the UMAX system, including the
canisters, to resist a Regulatory Guide 1.60 ground spectra anchored at a 1.5g PGA.  The
NRC approved the UMAX system, and SONGS selected the UMAX system for the ISFSI. 
Due to the high ground water table at SONGS only the lower half of the UMAX system was
buried below the ground surface.  The upper half above the ground surface was encased in
compacted engineered fill with sloping sides.
 
SONGS requested Holtec to perform a site-specific soil-structure interaction (SSI) analysis
of the modified UMAX system for the site ground response spectra anchored at a 1.5g
PGA.  The results showed that the response of the modified UMAX system increased by
slightly less than 15% at the top of the ISFSI pad.  Holtec applied the 15% increase to the
NRC approved UMAX system and showed that ample safety margins remained.
 
California building codes require buildings in the local vicinity to be designed to withstand a
PGA of 0.38g.  The table below compares the plants’ seismic ratings with the two most
recent earthquakes:
 

Seismic
Event

Seismic Rating – Units
2/3

Seismic Rating –
Dry Storage
Systems

Seismic Activity Recorded
Near San Onofre Plant

July 4 .67g 1.5g .006g
July 5 .67g 1.5g .015g

 
For further comparison to other large earthquakes in Southern California and recordings at
San Onofre, on June 28, 1992, the Landers Earthquake (magnitude 7.3 and 90 miles
away) produced a PGA of 0.038g. On Jan. 17, 1994, the Northridge Earthquake
(magnitude 6.7 and 77 miles away) produced a PGA of 0.025g.
 
 

10. The thick-wall casks at Fukushima were opened to check for damage. Something that
cannot be and has never been done with the thin-wall welded canisters.
 
Response: Welded stainless-steel canisters are leak tested prior to being put into service. 
This assures that the inert helium environment will be maintain inside the canister.  The
inert environment prevents degradation of the stored spent fuel and eliminates the need to
inspect the fuel or the interior of the canister.  However, if there is a safety need to open a
welded canister, there is a procedure in the Safety Analysis Report which has been
reviewed and approved by the NRC.  The potential need to open and inspect any canister
would be evaluated on a case-by-case basis and will consider the potential risks to workers
and the public.



 
11. The Fukushima aluminum alloy fuel baskets showed unexpected premature wear. These

baskets are similar to the aluminum alloy baskets used in the U.S. thin-wall canisters. Japan
has now banned the use of aluminum alloy baskets, switching to stainless steel baskets.
The NRC has yet to address this issue, although they have known about it for years.
 
Response: The Japanese Society of Mechanical Engineers (JSME) code cases for the use
of aluminum alloys, borated aluminum alloys and a boron containing metal matrix
composite material were never used as a basis for approval of these materials in any dry
storage system approved for use in the U.S.  The subsequent actions by JSME involving
these code cases is irrelevant to any past NRC license approval or any current NRC
licensing action. 
 
In 2015, JSME withdrew 7 code cases involving 4 aluminum alloys 2 boron containing
aluminum alloys and 1 boron carbide (B4C) containing aluminum alloy metal matrix
composite (Al MMC) produced by powder metallurgy.  The boron containing materials were
developed for neutron absorber materials in dry storage systems.
The code cases that were originally approved in 2009 and 2013 were withdrawn for 2
reasons:
 

1. The code cases used acceptance criteria for mechanical property tests that were
based on criteria developed for steels

2. The code cases did not adequately consider the potential for microstructural changes
of the heat-treated aluminum alloys leading to reduction in strength as a result of
exposure to elevated temperature
 

Borated aluminum alloys are used in some storage systems approved for use in the U.S.
However, the borated aluminum alloys used in storage systems approved in the U.S. are
not relied upon for their mechanical properties.  The borated aluminum alloys are attached
to welded stainless steel basket structure that provides the structural integrity of the
basket.  The welded stainless-steel basket used in storage systems approved in the U.S.
are designed and constructed in accordance with the requirements of the American Society
of Mechanical Engineers (ASME) Boiler and Pressure Vessel (B&PV) Code Subsection NG
which defines the requirements for core support structures.  Although the JSME code
cases are not relevant for any storage system used in the U.S., ASME has required the
use of both temperature and time at temperature dependent mechanical properties for heat
treated aluminum alloys since 1999.
 
Storage systems approved for use in the U.S. have used a variety of neutron absorber
materials including Boral, B4C-Al MMC, and borated aluminum alloys.  None of the
approved storage systems used in the U.S. rely on the mechanical properties of the
borated aluminum alloy neutron absorber in the stress or stability analysis.  Systems that
use borated aluminum alloys include the following:
 

•           72-1004: 32PT, 24PTH, 32PTH, 61BT, 61BTH, 69BTH, 37PTH
•           72-1021: TN32
•           72-1027: TN68
 

ASME Code Case N-673, which permitted the use of a B4C-Al MMC as a neutron absorber
and basket material in a dry spent fuel storage system, was not approved for use by the
NRC.  All ASME code cases not approved for use are documented in NRC Regulatory
Guide (RG) 1.193.  ASME code case N-673 was originally included in Revision 2 of RG
1.193 (October 2007; ADAMS Accession No. ML072470294) and the basis for not allowing
the use of this code case is included in Table 1 of RG 1.193.
 



The NRC has approved Holtec’s Metamic-HT for use as a neutron absorber and a
structural material.  Because this was a proprietary, non ASME code material, Holtec was
required to supply material properties including mechanical properties as a function of
temperature and after irradiation.  Holtec supplemented their mechanical property
information for Metamic-HT with fracture toughness testing data as a function of
temperature.  Holtec’s analyses of the Metamic-HT basket performance uses the measured
mechanical properties, including fracture toughness and the non-destructive examination
acceptance criteria.
 

12. Recent claims these canisters are transportable ignores the above issues.
 
Response: As discussed in the response to the previous question, the concerns identified
in the JSME code cases do not apply the NRC certified canister designs.  Transportation
and package certification is covered under the regulations in 10 CFR Part 71.  The NRC
has certified multiple systems for the transportation of nuclear materials including spent
nuclear fuel from commercial power reactors.  Prior to transportation, a dry storage canister
must be evaluated to verify the canister and the contents meet the description in the
transportation certificate of compliance This evaluation in addition to the licensee’s loading
campaign would be subject to NRC inspection.  Verification of inspection system
performance will follow well established practices that have been used for many years in
the nuclear industry and must meet the requirements in 10 CFR 71.119.
 

13. And how many people know that the New Mexico proposed consolidated interim storage
system is the same defectively designed system as at San Onofre.
And the New Mexico and Texas CIS plans, and the DOE Pilot plan (written by Holtec and
others), have no hot cell or spent fuel pool to replace defective canisters.
The New Mexico and Holtec plan is to return leaking canisters back to sender. You know
the "senders" have no plan in place to deal with leaking or otherwise defective canisters.
You know it is not safe to transport leaking or cracking canisters filled with high burnup
fuel.
 
Response:  The NRC has evaluated radioactive material transportation risks in NUREG-
0170 (ADAMS Accession No. ML12192A283), “Final Environmental Statement on the
Transportation of Radioactive Material by Air and Other Modes,” December 1977,
NUREG/CR-6672 (ADAMS Accession No. ML003698324), “Reexamination of Spent Fuel
Shipment Risk Estimates,” March 2000, and in NUREG-2125 (ADAMS Accession No.
ML14031A323), “Spent Fuel Transportation Risk Assessment - Final Report,” January
2014.
 
The most recent of these studies involving transportation accidents and the transportation
of high-burnup fuel, NUREG-2125, showed that the risks associated with spent nuclear
fuel transportation come from the direct radiation energy that the spent fuel emits, which
is attenuated—but not eliminated—by the transportation casks shielding and the
possibility of some quantity of radioactive material potentially released during a severe
accident.  The risk from the radiation emitted from the casks is a small fraction of
naturally occurring background radiation, and the risk from accidental release of
radioactive material is several orders of magnitude less.

 
14. It's time to end this charade and tell the ugly truth to elected officials and the public before

it's too late -- before these ticking time bomb "Chernobyl cans" start exploding.
 
Response: The NRC is open and transparent with its public communications regarding the
credible risks associated with spent fuel management.  Attempting to equate the risks
between postulated releases from a dry cask spent fuel canister to a postulated release
from a power reactor is not credible.  As passive storage systems, dry cask storage



systems do not have the inherent energy to produce a significant release of radioactive
material in the highly unlikely event of a loss of containment function.
 

I appreciate your feedback, if you have any additional questions please contact me.
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