
GP@nge Hubbard - Re:uPublic Comments 

From: Diane Jackson OW 
To: George Hubbard; Tanya Eaton Of-V 
Date: Tue, Apr 25, 2000 8:33 AM 
Subject: Re: Summary of Public Comments Received - Appendix 8 

George and Tanya

I read over the public comments and wrote a draft response to a few that I thought that SPLB would 
answer. I bolded my work.  

1iane 

>>> Tanya Eaton 04/19 10:57 AM >>> 
Hi Diane, 

George asked me to summarize the public comments received, similar to what we did for Appendix 7.  
This will help us focus in on what everybody needs to do. We plan to address the comments in a 
Appendix 8, which is attached below. It may consist of referring readers to the section of the report where 
the issue is discussed, or providing an short answer within App. 8, if applicable.  

It is in draft form now, but I thought with your knowledge, you may be able to go in and add to the draft 
(refine it some). If you have a chance, see what you can do with it and send it back to me and George 
with any changes.  

I also have attached a revised TWG schedule..more detailed. Geoge is still looking at it, but it has some 

detail that you may need to know about.  

Thanks, 

Tanya 
3610
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Appendix 8 Public Concerns Raised During the Public Comment Period 

When the draft report was completed and made available to the public on February 14, 2000, 
the technical staff encouraged stakeholders to review the draft report and to formally submit 
comments for staff review. The intent of this appendix is to address the concerns raised by 
stakeholders which were submitted during the public comment period. Furthermore, the staff 
had numerous public meetings with stakeholders throughout the development of the draft 
report, as noted in Appendix 7. The staff received comments during the public comment 
period, that the report did not satisfactorily address certain technical issues discussed during 
public meetings. In the following, the staff identified and addressed the stakeholder comments 
in various areas.  

ACRS Recommendations 

In a letter dated April 13, 2000, the ACRS made several recommendations for the staff's final 
technical paper.  
- Put the integrated rulemaking on hold to provide technical justification for the proposed 
acceptance criterion for fuel uncovery frequency.  
- Incorporate the effects of enhance release of ruthenium under air-oxidation conditions.  
- Strengthen the technical basis underlying the zirconium-air interactions and the ignition 
temperature.  
- Quantify uncertainties in the risk assessment to enhance the decisionmaking process.  

Consequences 

A stakeholder reported that the draft study does not address where people who have been 
relocated from uninhabitable land will reside while the land recover from radioactive 
contamination. Furthermore, the study does not explain the regulatory basis for using 4 rem 
over 5 years as the threshold dose for relocation. Finally, the study fails to address the social 
and economic implications of losing the use of thousands of square kilometers of land for 
several generations. The staff addressed these issues in..  

Criticality 

A member of the public had several recommendations for the staff with regard to criticality.  
They proposed that the staff identify where a steam explosion is possible because of a severe 
criticality event. Also, discuss the basis upon which the probability was determined to be highly 
unlikely. In addition, the staff should identify all radioactivity in the SFP which is capable of 
being dispersed in an accident. The staff addressed these issues in....  

Another stakeholder identified that the criticality accident analysis does not consider risk of a 
criticality accident that afisesNi9T placement of low-burnup fuel assemblies in a pool where the 
licensee relies on butrnJp credit to prevent criticality. The staff addressed this issue in .....  

Furthermore, the staff should address the possibility of a criticality event due to chemical 
stripping of primary piping.



Human Performance Issues

A member of the public commented that with human performance, multiple shifts can make the 
same mistakes because the simple task of watching the SFP can be tedious. They also stated 
that in their opinion, human performance lowers over time for tedious tasks and that the staff 
needs to take a conservative view. The staff addressed this issue in .....  

Industry Decommissioning Commitments (IDCs) 

A stakeholder commented that Industry Decommissioning Commitment IDC #5 is too vaguely 
worded to be useful to the industry. They recommended that the commitment be revised to 
require direct measurement of spent fuel pool temperature and water level. The staff 
addressed these concerns by ............  

Furthermore, a public member stated that the staff should address the availability of local 
resources as identified in IDCs 2, 3, and 4 if the local infrastructure is destroyed. This concern 
is addressed ..................  

NRC Consideration of Public Comments 

A concern was raised by a public stakeholder that the NRC actively solicits comments from 
stakeholders with the intent to toss these concerns aside without consideration. It is not the 
intent or practice of the NRC to disregard any public comments. In fact, the staff has ......  

NRC Consideration of Conflicts of Interest and Differing Professional Opinions 

A member of the public stated that the NRC should identify and address possible conflicts of 
interests, and differing professional opinions as to the use of PRA. The member of the public 
removed the quotation from a memorandum written in 1975. Since this time, the state of 
the art for PRA has improved drastically. It is unknown if the author of the memorandum 
still maintains this feeling towards PRA. However, the author has not re-affirmed it in 
any recent risk-informed undertaking, including the development of Regulatory Guide 
1.174, "An Approach for Using Probabilistic Risk Assessment in Risk-informed 
Decisions on Plant-specific Changes to the Licensing Basis." The staff believes that the 
improvements in the PRA methodology since 1975 have satisfied this concern.  

NRC Oversight of Decommissioned Plants 

A member of the public raised a concern that since the NRC does not provide a resident 
inspector for a decommissioned plant, after a year or more, the level of oversight is not the 
same as when it was operating. They recommended that the staff take a look at licensee plant 
management and its effect on plant worker performance. The staff addressed this concern in...  

Furthermore, they suggested tAat the NRC have enforceable regulations for operator 
attentiveness. The sffz addressed this concern in....  

Finally, another stakeholder commented that the staff should discuss how new personnel and 
decommissioning personnel will be expected to ensure the same "safe culture" as during 
operation.



Operation Action

A member of the public stated that because SFP accidents require operator manual actions, 
the staff should identify the number of operators assigned to each shift and how these 
operators are protected to ensure their availability in the event of an accident. Furthermore, 
they suggested that standing watch over a SFP "graveyard" is not the most exciting job and that 
the staff should discuss measures to minimize boredom and maintain alertness. Finally, the 
staff should address available measures to minimize operator error in a postulated SFP 
accident. The staff addressed this concern in...  

Partial Draindown 

A stakeholder commented that the draft study ignores the phenomena associated with partial 
draindown of spent fuel pools that will suppress convective heat transfer by presence of 
residual water at the base of the fuel assemblies. Furthermore, they stated that the study does 
not address if/how a partial draindown will lead to a steam-zirconium reaction producing 
hydrogen gas which could lead to explosive concentrations in the atmosphere of the SFP 
building, potentially leading to a breach of that building. The staff addressed this concern in...  

Public Access To References Used In the Report 

A public member suggested that references used in the study be made available to those 
interested members of the public at no cost. As an agency of the federal government, the 
NRC follows the practices set for all federal agencies, such as the Sunshine Act, to 
conduct its business for all to witness and allow access to federal documents.  
However, for the prudent use of public taxpayers money, all documents can not be 
distributed free of cost.  

Use of Phrase "Uncovering The Core" 

A member of the public commented that several places in the report refer to "uncovering the 
core" when it is clear that the authors meant "uncovering the fuel". The staff acknowledges that 
this was an error and it was corrected throughout the final report.  

PRA 

Several stakeholders reported that they had checked the calculated probabilities using the fault 
trees and inputs to the event trees for some sequences. They reported that in some cases their 
answers matched what was reported in the draft report. In others, the answers were off by 1 to 
2 orders or magnitude. The staff addressed this concern by .........  

Another stakeholder stated that the staff should provide a more realistic probabilistic 
perspective because Regulatory Guide 1.174 was not written for decommissioned plants; 
therefore, the 1 x 10-5 criteria ud for a zirconium fire has not documented experimental basis 
or actual happening.j6,opport its use. The staff addressed this concern by ......  

Furthermore, the staff should comment on which failure rates used in the risk-informed process 
are reliable and which are not, and should include the results in the final study. The staff 
addressed this concern by ......



Resin Fire

During the July 15-16 Decommissioning Workshop, a member of the public stated that the staff 
should consider other fire scenarios such as a fire in a waste storage building or fire in a 
container vehicle with waste stored in it that could trigger emergency response mechanisms.  
This study was limited to accidents involving spent fuel stored in the spent fuel pool.  
Other accidents, such as a resin fire, may impact a given regulation and needs to be 
considered when a licensee requests an exemption or.when rulemaking is being 
undertaken.  

Security 

A stakeholder stated that Section 4.3.2, "Security" of the draft report casks a shadow on the 
entire 10 CFR 73.51 rulemaking and needs to clarify the scope of the safety issues. They 
recommended that the last paragraph in Section 4.3.2 be clear and completely identify the 
scope and basis of the ISFSI safety concerns from the radiological sabatoge and theft identified 
in 10 CFR 73.1. They also stated that this paragraph appears to contradict the May 15, 1998, 
NRC rulemaking on Physical Protection for Spent Nuclear Fuel and High-Level Radioactive 
Waste, Federal Register Vol. 63, No. 94 Pages 26955 - 26963. The staff addressed these 
concerns in ......  

Spent Fuel Pool Leakage 

A member of the public commented that all pools leak and that dry storage is the only way for 
long term safety. The staff respects the individual's personal opinion on storage of spent 
fuel. The licensee is responsible to maintain its licensing basis on the design and safety 
functions of its plant, including the spent fuel pool. If the changes occurs the licensee is 
responsible for returning the plant to its be within its licensing basis or request a license 
amendment, in which they must demonstrate its safety.  

Spent Fuel Pool Aging Concerns 

A public member stated that because there is not yet a permanent place to store fuel, SFP's 
have had to accept more fuel then they were designed to hold. To allow SFP's to continue to 
store fuel for an undetermined period of time, the NRC should perform a more rigorous aging 
analysis of the effects of aging upon the SFP and its associated structures and equipment. The 
staff addressed this concern by ......  

Furthermore, they stated that the staff should consider the effects of radiation on the SFP. The 
staff addressed this concern in.....  

Spent Fuel Pool Seismic Concerns 

A stakeholder stated that the'sfaff should identify all spent fuel pools that are not initially 
designed to the seisrmi!.criteria and explain the level of quantification, including the SF racks 
because not all SFP's were designed to the seismic criteria used today. They also 
recommended that the staff should perform a worst case analysis of a seismic event that 
collapses the SFP building leading to a criticality accident and/or zirconium fire. Furthermore, 
regarding the seismic checklist, the stakeholder stated that specific areas that are being



inspected should be accessible. For example, verifying concrete degradation under the steel 
liner. The final recommendation was that the staff discuss why it is not cost-effective to perform 
a plant-specific seismic evaluation for each SFP and what impact this has on safety. The staff 
addressed these concerns in...  

Terrorism 

A public comment was received that a successful terrorist event could endanger public health 
and safety and that the draft report omitted acts of sabotage and vandalism. They 
recommended that emergency evacuation plans be prepared with consideration for terrorism.  
The staff addressed this concern in ...............  

Worker Safety 

A public stakeholder raised a concern that the draft report fails to address the risk to workers at 
permanently closed plants from severe accident issues or from design basis issues such as 
resin tank fires. Furthermore, they stated that the report does not state the generic frequency 
of events leading to zirconium fires before the design and operational characteristics are 
implemented. They recommended that the staff address how it plans to protect plant workers 
and the public from spent fuel pool risks at permanently closed plants and operating plants 
before these design and operational characteristics are implemented. The staff addressed 
these concerns in ................................  

Zirconium Fires 

A public stakeholder commented that the staff needs to address the proper methods of 
extinguishing a possible zirconium fire. The staff addressed this by ........



SPLB 

1. Page 256/7, Shadis: Heavy objects, such as crane rail or masonry wall, falling into the 
SFP or taking out electricity during decommissioning activities. [Ref. 1] Also DE 

The loss of electricity would result in a loss of the spent fuel pool cooling system. This 
scenario was included in the study. The control of heavy loads was also included in the 
study. Industry Decommissioning Commitment Number 1 and Staff Decommissioning 
Assumption Number 2 both deal with controlling heavy loads over the spent fuel pool.  
With regards to a masonary wall, any design feature specific to an individual plant would 
be dealt with on a case-by-case basis.  

2. Page 305, Atherton: Is SBO [station black out] of the SFP area acceptable? [Ref. 1] 
Also SPSB 

With regards to spent fuel accidents, if a decommissioning plant lost off-site and on-site 
power (station black out), the spent fuel pool cooling system would not function unless it 
had an independent engine. As shown in the study, the loss of the pool cooling system 
is a slow event. The study looked at the loss of cooling to the spent fuel after one year 
following final shut down and the loss of cooling would not a safety concern for several 
days to weeks. In this time, the licensee could restore power or find alterative means for 
cooling. Several industry decommissioning commitments are directed at assisting 
on-site personnel to identify and maintain adequate water in the spent fuel pool and to 
ensure resources are available for personnel to address the loss of the cooling system.  

3. Page 14, Shadis statement: Could foreign materials with lower ignition temperatures 
enter a drained SFP and catch fire, thus raising the temperature of SF to the point of 
rapid zirconium oxidation? [Ref. 2] Also SRXB 

Licensee have programs to keep any objects from unintentially entering the spent fuel 
pool (called foreign objects). Retrievable foreign objects that fall into the pool are 
moved to designated storage areas within the pool. The staff does not have any 
evidence to show that the current foreign object exclusion program are unacceptable.  
Further, the scenario of foreign objects suggested would have a lower probability than 
the analyzed scenario. The staff determined that additional analysis is not merited at 
this time.  

4. Page 14, Shadis statement: Since the National Severe Storm Center is predicting more 
frequent and more intense severe weather phenomena, shouldn't the size and velocity 
of wind-driven missiles and maximum height of storm surges be reassessed? [Ref. 2] 

The agency .car,.ot change regulations based solely on predictions. If a licensee 
requests to change its licensing basis dealing with storms or storm-generated missiles, 
then they would look at more recent data since the licensing of the plant.

/Lý J



5. Page 14, Shadis statement: How can there be no SFP degradation issues if type 304 
stainless steel employed in fuel racks and assemblies is known to exhibit stress
corrosion cracking in oxygenated or stagnant borated water? [Ref. 2] 

Type 304 stainless steel material is susceptible to stress corrosion cracking under 
relatively high temperature conditions. At the temperature levels that exist in the spent 
fuel pools stress corrosion cracking of the spent fuel racks made of stainless steel is not 

* a concern. Stagnant, oxygenated and borated condition of the spent fuel pool water is 
not a significant factor in inducing stress corrosion cracking of the racks. Most spent 
fuel assemblies are clad with zirconium and are not known to be susceptible to stress 
corrosion cracking.  

6. UCS comment: The draft report should be revised to include incredible hazards to plant 
workers at permanently closed plants. [Ref. 3] Also SPSB 

While the staff is concerned about the worker safety at decommissioning plants, this 
study focused on spent fuel pool accidents. There are many topics related to spent fuel 
accidents, all aspects or other types of accidents were not included in the study. Worker 
safety will be looked at under the consolidated rulemaking for decommisssioning plants.  
This study will be considered when worker safety is addressed.  

7. John McLoughlin comment: All pools leak, dry storage is the only way for long term 
safety. The longer you think about it, the more reasons you have for me pools. [Ref. 5] 

8. Atherton comment: The NRC should identify all SFP's that leak. Degradation of the 
lines and concrete should be investigated. The leaks should be sealed. [Ref. 7] 

All pools do not leak. Further, the statement that all pools leak implies leakage to the 
environment. Most pools have a leak detection system between the steel liner and the 
concrete wall to identify and quantify if leakage from the liner occurs. This is not 
leakage to the environment. This water is collected by the system in the plant. This 
system allows licensees to monitor a situation and evaluate if there is a safety concern.  

Dry storage casks are a viable option for spent fuel storage for licensees. Dry storage 
casks are currently approved for fuel that have been removed from the reactor for at 
least five years.  

9. Atherton comment: The NRC should determine the qualifications and degradation of 
spent fuel racks. [Ref. 7] 

Spent fuel rack designs are reviewed and approved by the NRC. The staff technical 
reviewers are provided guidelines in NUREG-0800, Standard Review Plan (SRP). The 
SRP incorporateý theereQulations specified in the Code of Federal Regulations, 
Appendix A, Geperal Design Criteria.



10. Atherton comment: The NRC should determine the proper methods of extinguishing a 
possible zirconium fire. [Ref. 7] 

At the present time, the state-of-art for zirconium fire experiments has not advanced to 
researching the various methods for extinguishing. Additional research would need to 
be performed to investigate acceptable methods, required quantities, conditions of use, 
and guidelines. Due to the low probability of the event, this research is not 
recommended at this time.  

11. Atherton comment: What happened to the commitment verbally agreed up on through 
Mr. Meisner of Maine Yankee to install a single failure proof crane system using safety 
grade electrical equipment. [Ref. 7] 

NEI verbally committed decommissioning plants to implement Phase II of NUREG-0612 
(Control of Heavy Loads), which prescribed the use of single failure proof cranes or to 
implement a load drop analysis. NEI provided this commitment in writing on 
November 12, 1999. The commitment was included in the analysis and documented in 
the report as Industry Decommissioning Commitment #1.  

12. Atherton comment: The draft report omitted acts of sabotage and vandalism.  
Emergency evacuation plans should be prepared with this consideration of terrorism.  
[Ref. 7] SPLB coordinate with Safeguards 

13. Atherton comment: It is suggested that NflC "err on the side of safetl' sinee terrrist 
afts •aIL not be specifically addressed. [ef. 7] SPL. coordinate with Safeguard-s 

While acts of sabotage and vandalism were not directly addressed in the report, insights 
for necessary safeguards, in addition to the design basis safeguards events, will be 
taken from the results of the study.



Response by SPSB to fax by P. J. Atherton 
on the Draft Final Decommissioning Risk Assessment 

4/18/2000 

Comments on Policy - #4 

(Paraphrase) Your calculations from PRAs for the expected frequency of events such as 
TMI-2 and Chernobyl that actually occurred should.be the starting point for developing 
acceptance criteria for acceptable risk for decommissioning spent fuel pools, not 
Regulatory Guide 1.174, "An Approach for Using Probabilistic Risk Assessment in Risk
Informed Decisions on Plant-Specific Changes to the Licensing Basis" (RG 1.174).  

Answer: We believe that the thought process that went into the approach for using 
PRAs in risk-informed decision making for plant-specific licensing basis changes 
provides an excellent starting point for determining a risk-informed process for spent 
fuel pool risk at decommissioning sites. The technical analyses in our Draft Study 
indicate that the consequences of a zirconium fire at a decommissioning spent fuel pool 
are comparable, but not identical, to the consequences of large releases from operating 
reactors as evaluated in Level-3 PRAs. Besides working with the numerical guidance 
developed in RG 1.174, we have sought to assure that the principles of risk-informed 
integrated decision making outlined in the RG are addressed in our decommissioning 
analysis too. These principles include assuring sufficient defense-in-depth and safety 
margins are maintained while assuring that licensees monitor the industry commitments, 
staff assumptions, and the seismic checklist included in our report.  

Comments on Failure Rates 

(Paraphrase) The decommissioning spent fuel pool risk assessment should be redone 
using improved failure rate data based on non safety-related equipment failure rates.  

Answer: The risk assessment we performed turned out not to be sensitive to failure 
rates of spent fuel pool cooling equipment. Among risk contributors, seismic dominated 
risk by an order of magnitude even though the return frequency of seismic events three 
or more times greater than the SSE is very low. For such seismic events, the 
contribution from fuel handler error was minimal on non-existent. For the next largest 
contributor, we assumed that no recovery was possible by fuel handlers after dropping a 
loaded cask (that approaches or exceeds 100 tons) into the spent fuel pool or near its 
edge. The next largest contributor is loss of offsite power due to extreme weather 
conditions, which is driven by the inability to restore power to the site and bring in 
emergency equipment, not by random equipment failure rates. In the next class of 
initiators, loss of cooling and loss of inventory sequences, which are dominated by the 
probability of continued fuel handler error over many days and shift turnovers, 
equipment failure rates&'re not an important link. In summary, the dominant initiators 
with respect.to rk were seismicand heavy load drop that are effectively independent of 
fuel handler'error. Failure rates of pumps, valves, and heat exchangers for spent fuel 
pool cooling systems are near the bottom of the list of ranked contributors to risk. So, 
changing the random failure rates of equipment would neither alter the bottom line 
numbers of the risk assessment significantly nor affect risk insights.



(Paraphrase) At the July 1999 workshop, Mr. Meisner, representing NEI, committed the 
nuclear industry to installing single failure proof crane systems at decommissioning 
plants. The crane systems were to use safety grade electrical equipment. What 
happened to this commitment? 

Answer: Mr. Meisner did make a commitment at the July 1999 workshop that utilities 
would upgrade their crane systems at future decommissioning sites, if needed. He 
committed the industry to performing Phase II of NUREG-0612. In particular the 
industry committed to having a single failure proof crane or performing a consequence 
analysis. The technical bases for rulemaking and for exemption requests will reflect 
these commitments. There was no commitment made by the industry at the July 1999 
workshop that called for the electrical portions of the crane systems to be safety grade 
beyond any guidelines in NUREG-0612.  

Comments on Operator Action 

(#1 - Paraphrase) NRC should specify how many operators should be at a 
decommissioning unit and should assure that those operators are protected in the event 
of a severe accident.  

Answer: [SHOULD BE GIVEN BY DICK DUDLEY] 

(#2 - What is the NRC doing to help assure that the fuel handlers standing watch over a 
SFP "graveyard" maintain their vigilance? 

Answer: By letter dated November 12, 1999, NEI committed the nuclear industry to 
having procedures and training in place to prepare fuel handlers to respond to accidents 
at decommissioning spent fuel pools. In addition, the staff has identified assumptions it 
made in its analysis (e.g., walkdowns of SFP systems will be performed at least once 
per shift by the fuel handlers) that must be incorporated into the industry's practices if 
they are to gain exemptions in the area of EP. Together, the staff finds that these steps 
are sufficient to minimize the chances of operator errors that might occur during the long 
period needed for draining of the spent fuel pool to occur from loss of heat removal 
events.  

General Comments 

(#1 - Paraphrase) The NRC's own analyses show that the results of a zirconium fire at a 
decommissioning SFP would be as bad as a large release at an operating reactor (from 
a reactor core damage accident). The NRC should reconsider whether or not spent fuel 
pools need a containment.  

Answer: Our re6rt• pr6W[des technical results and discusses the implications of these 
results with resRPct to the issues of reduced EP, indemnification, and security at 
decommissioning SFPs. Our technical analysis showed that the consequences of a 
decommissioning spent fuel pool zirconium fire are comparable, but not identical, to the 
consequences of a large release from a severe core damage accident at an operating 
reactor. Our analysis found the frequencies of these large releases to be similar. The 
Commission has determined that it finds the risks from operating reactors to be



acceptable, based in part on the numerical results from PRAs, including the expected 
frequencies of large releases. Your request to have containments put around spent fuel 
pools at decommissioning sites is a policy decision and would require rulemaking. As 
such, if you believe that SFPs need a containment, we suggest you petition the 
Commission for a rulemaking on the matter.  

(#2 - Paraphrase) The draft Final Technical Study did not address experimental 
validation of the risk assessment.  

Answer: Your desire for a discussion of experimental validation of risk results from the 
draft study is possibly a misunderstanding of how PRAs are performed. The models 
used in the risk assessment were based on NRC staff visits to actual decommissioning 
sites. The data for failure rates of equipment were taken from large databases of 
equipment failure rates. Initiating event frequencies were taken from the latest literature 
and were modified, as needed, to take into account the unique configurations found at 
decommissioning spent fuel pools. Our seismic analysis was based on work from a 
world renowned expert. The deterministic input to our risk assessment was carefully 
documented, and the deterministic analyses listed areas where data were lacking. We 
have attempted to address areas of uncertainty in the thermal hydraulics and fission 
product release areas. No areas have been identified that are both essential to 
decision-making for reduced EP and require additional research efforts .[PLEASE 
CONFIRM THIS REMAINS TRUE]


