
 
 
 
 
 

March 11, 2015 
 
MEMORANDUM FOR:  Mark Tonacci, Chief 
    Small Modular Licensing Branch  
    Division of Advanced Reactors and Rulemaking 
    Office of New Reactors 
 
FROM:    Joseph F. Williams, Senior Project Manager 
    Small Modular Licensing Branch  /RA/ 
    Division of Advanced Reactors and Rulemaking 
    Office of New Reactors 
 
SUBJECT: SUMMARY OF DECEMBER 17, 2014, PUBLIC MEETING WITH 

THE NUCLEAR ENERGY INSTITUTE, THE TENNESSEE 
VALLEY AUTHORITY REGARDING SMALL MODULAR 
REACTOR EMERGENCY PLANNING ZONES 

 
On December 17, 2014, representatives of the Nuclear Energy Institute (NEI) and the 
Tennessee Valley Authority (TVA) met with staff from the U.S. Nuclear Regulatory Commission 
(NRC) in Rockville, Maryland to discuss planned proposals regarding for emergency planning 
zones around future small modular reactors (SMRs).  Meeting attendees shown in Enclosure 1.  
Copies of presentation materials used by NEI and TVA may be found in the Agencywide 
Documents Access and Management System (ADAMS), Accession Nos. ML14343A618 and 
ML14343A597, respectively.   
 
NRC staff noted that emergency planning zones has been identified as a key policy issue, as 
described in several Commission papers, most recently SECY-11-0152, “Development of an 
Emergency Planning and Preparedness Framework for Small Modular Reactors.”1 
 
NEI representatives described SMRs as substantially smaller than currently-operating plants, 
with smaller core fission product inventories and source terms.  Most major components are 
contained in the reactor vessel module and eliminate many of the accident scenarios that drive 
the design of current large light water reactors.  Smaller leakage paths and large coolant water 
inventories should result in smaller accident progression and longer coping times in the event of 
complete loss of AC power.  Reactor vendors claim that in some cases units can shut down and 
self-cool indefinitely with no outside power or operator action.  SMRs smaller size makes it 
practical to place most of the plant underground providing robust protection against external  
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1 SECY-11-0152, “Development of an Emergency Planning and Preparedness Framework for Small 
Modular Reactors,” October 28, 2011, ADAMS Accession No. ML112570439. 
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threat, such as aircraft impact.  NRC staff noted that these claims would need to be verified by 
detailed review of the individual designs.   
 
NEI representatives described a view that an updated emergency planning framework is 
needed for SMRs.  NEI agrees with NRC’s intent develop a technology-neutral, dose-based, 
consequence-oriented Emergency Preparedness (EP) framework for SMRs, as described in 
SECY-11-0152.  NEI discussed the need for updating the EP framework and scalability for 
SMRs based on their design differences from existing plants.  Current Emergency Planning 
Zone (EPZ) requirements were discussed, followed by an outline of NEI’s proposed 
methodology supporting a scalable EPZ based on multiple design factors.   
 
NEI discussed existing EPZ guidance and their proposed deviations for SMR designs, stating 
that SMR vendors are expected to develop information supporting an appropriately-sized EPZ 
based on their specific design.  License applicants are expected to use this information in 
combination with site characteristics to propose an EPZ size.   
 
NEI offered sample updates to 10 CFR 50.47(c)(2) and 44 CFR 350.9(c)(3) to illustrate potential 
rule changes addressing SMR EPZs.  NEI described plans to submit a white paper to describe a 
proposed framework in early 2015.  
 
TVA representatives described a criteria-based, scalable EPZ approach that is claimed to be 
more appropriate for SMRs.  In comparison to currently operating reactors, TVA said that SMRs 
are expected to have significantly reduced risks of radiological release and offsite 
consequences, so TVA claims that a smaller EPZ could avoid risks associated with 
unnecessary large public evacuations.  
 
TVA stated its intent to submit an early site permit (ESP) application for the Clinch River site 
which includes proposals for smaller EPZs.  Dose acceptance criteria will be based upon 
Protective Action Guidelines (PAGs) established by the U.S. Environmental Protection Agency 
(EPA), e.g., 1 REM Total Effective Dose Equivalent.  The ESP application is expected to include 
two EPZ proposals, with a site boundary EPZ expected to be sufficient for at least one plant 
design, with other designs bounded by a 2 mile EPZ.  A 2 mile EPZ will be part of an emergency 
plan somewhat similar to emergency plans for existing nuclear power plants.  The site boundary 
EPZ will consist of an onsite site emergency plan and an offsite “all hazards” plan.   
 
It is envisioned that the EPZ implemented at the site will be determined when a design is 
chosen for a future combined license (COL) application.  EPZ size will depend upon the 
performance of the planned reactor or reactors.   If the dose is less than the EPA PAGs at the 
site boundary TVA will propose a site boundary EPZ.  If the PAGs are exceeded at the site 
boundary, but not at 2 miles, TVA will propose a 2 mile EPZ.  If the dose is more than the PAGs 
at 2 miles, then the COL application will need to propose a different approach. For a site 
boundary EPZ, TVA stated they will ensure all applicable guidance from the Planning Standards 
given in the NRC’s emergency planning regulations are incorporated in the onsite emergency 
plan.  For a 2 mile EPZ; TVA stated the expectation that the majority of the Planning Standards 
will largely remain unchanged from the TVA emergency plans for its existing operating nuclear 
fleet.  
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TVA’s presentation noted that the NRC staff has previously stated that emergency planning 
policy or guidance revisions will not be sought absent a specific proposal.  TVA considers the 
plan described in this meeting to be the proposal the staff requires.  TVA said that it is 
requesting NRC feedback by spring 2015 regarding the acceptability of using the NEI/TVA dose 
criteria to define the EPZ boundary, and that submittal of an ESP application with two EPZ 
options is acceptable.  Timely feedback is requested to support an ESP application 
approximately one year from the date of the meeting. 
 
NRC staff noted that SECY-11-0152 was an information paper, not a vote paper intended for a 
Commission policy decision.  Staff also noted that NRC is not presently reviewing any proposed 
emergency planning rule changes. 
 
NRC staff asked if TVA expects details of on-shift staffing expected to be part of a future COL 
application, to be in accordance with 10 CFR 50.54(m) requirements.  TVA stated that a 
detailed staffing analysis, including fire protection, EP, and security would not be available at the 
time of ESP submittal and a detailed staffing plan will be provided at a later date.   
 
NRC staff noted that use of the term “Complete and Integrated E-Plan” in the context of TVA’s 
ESP application was not quite accurate, as TVA’s presentation acknowledges some information 
will not be provided until a future COL application.  Therefore, the ESP submittal should be 
characterized as a “major features” application, per the requirements of 10 CFR 52.17.   
 
NRC staff asked about the possibility of no EPZ.  TVA stated that the owner controlled area 
constitutes the smallest potential EPZ.   
 
NRC staff noted that information regarding probabilistic risk assessment will be needed.  It was 
also noted that a spectrum of accidents, including beyond-design basis and postulated security 
incidents need to be addressed.  It was further noted that current proposals address only SMRs, 
and not other potential advanced reactor designs. 
 
NRC staff inquired whether TVA is suggesting that acceptance of the proposed EPZ be based 
only on dose, without consideration of accident frequency.  TVA said that NEI will provide a 
proposal for frequency thresholds.   
 
NRC staff asked what computer code TVA is using for its calculations.  TVA said that it had 
requested information from SMR designers to develop dose vs. distance estimates using the 
MACCS2 code, stating that the level of information available varies by vendor.  NRC staff 
expressed concerns regarding the use of preliminary information in the ESP application, 
indicating better conclusions can be reached with final design information. 
 
As noted above, NEI’s presentation stated the intent to “maintain a consistent level of defense-
in-depth for the protection of public health and safety.”  NRC staff noted that the Commission 
“Policy Statement on the Regulation of Advanced Reactors”2 calls for increased margins, not 
consistency with existing facilities, and suggested that industry take this policy into 
consideration as it develops its approach. 
 

                                                 
2 59 FR 35461 
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NRC staff noted that an example of possible rule language used in NEI’s presentation does not 
include a clear definition of “small modular reactor” addressing all characteristics pertinent to 
determination of an appropriate EPZ.   
 
TVA was asked how it intends to address open items regarding emergency planning in its ESP 
application.  TVA responded that its effort has not yet addressed these details. 
 
TVA’s presentation cited recent NRC actions to authorize reduced emergency planning for 
permanently shutdown facilities.  NRC staff noted that, while these actions are informative, there 
are distinctions between such plants and an operating reactor, such as the types of fission 
products (e.g., iodine) and different thermodynamic characteristics. 
 
NRC staff asked what interactions TVA has had with state and local government organizations.  
TVA said that their outreach is ongoing, and that they have had preliminary discussions with the 
Tennessee Emergency Management Agency and the City of Oak Ridge, Tennessee. 
 
NRC staff noted that TVA’s request for feedback on the acceptability of using dose criteria to 
define the EPZ is a policy matter, and so is dependent upon a Commission decision.  The NRC 
staff is developing a Commission paper to regarding a proposed SMR EP framework. 
 
A member of the public asked about the NEI “White Paper” and its availability to the public via 
ADAMS.  NRC stated that the white paper is available via ADAMS; the accession number was 
provided (ML14328A799). This individual also stated that he has “significant concerns” 
regarding this topic, and encouraged staff skepticism.  He expressed a view that the NRC 
should re-examine the basis for its existing EPZ requirements, and should consider re-
evaluation of the emergency planning basis for existing plants, especially in light of the 
Fukushima Dai-ichi accident of March 11, 2011. 
 
A member of the public expressed concerns about a risk-informed approach, and asked about 
how some design issues such as cooling in the event of a severe accident and meteorology will 
be addressed.  NRC staff reiterated that the information provided in the meeting reflects the 
claims of various prospective applicants, and that the claims have not been confirmed by the 
NRC.  Reactor design information will not be confirmed and verified until a design certification 
application is submitted to the NRC for detailed review.  Similarly, TVA’s plans will be reviewed 
in detail after receipt of the ESP application. NRC staff confirmed that local meteorology 
information is considered in its review of an ESP or COL application.  This member of the public 
expressed an opinion that a smaller EPZ is not advisable. 
 
A member of the public asked if additional public meetings are anticipated related to this topic.  
NRC confirmed that public meetings will be part of its upcoming activities.  This individual also 
asked if the NRC considers unintended consequences of public evacuation, expressing a view 
that it is inappropriate to avoid an evacuation because it is considered too difficult or risky.  The 
NRC staff stated that the PAGs include consideration of other impacts, such as evacuation risk.  
The NRC staff said that the need to evacuate is determined by consideration of weather 
conditions, projected radiation exposure, and other factors.  
 
A member of the public inquired if the use of a risk-informed dose-based standard is an issue 
requiring a Commission policy decision.  The NRC staff responded that the Commission paper 
regarding a proposed SMR EP framework described above may address this topic. 
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A member of the public asked about the effect of decisions regarding storage of nuclear waste.  
The NRC staff responded that the effect depends upon the specific design being proposed. 
 
Questions were raised regarding if NRC staff are paid with taxpayer funds, or are licensees and 
applicants paying a fee.  The staff stated that the law requires NRC to assess fees to recover 
90% of its budget.  These fees are assessed to licensees and applicants, and turned over to the 
Treasury.  NRC then receives its funding via the appropriation process, as approved by the 
Congress and President.   
 
A member of the public expressed skepticism regarding the prospects for Clinch River and other 
SMR projects.  He stated his belief that there is not a national consensus regarding the need for 
SMRs, noting the reduced commitments by the United States government and by a company 
developing an SMR design. 
 
The individual asked for a definition of the term “all hazards plan,” which was used in the course 
of TVA’s presentation.  The NRC staff responded that this is a term used by the Federal 
Emergency Management Agency. 
 
The individual also asked how many reactor modules will be at the Clinch River site.  The NRC 
staff replied this information is yet to be determined. 
 
The individual asked how different power outputs are addressed.  The NRC staff responded that 
power output affects the fission product inventory, which is part of the source term used to 
calculate potential radiation doses. 
 
The individual asked if the term “oversized planning zone” which had been used in the 
presentations is term used by NRC.  The NRC staff responded that it is not part of NRC 
terminology. 
 
A member of the public stated that they assume the NRC will complete a cost/benefit analysis.  
The NRC staff stated that, if rulemaking on this topic proceeds, such an analysis is part of the 
rulemaking process. 
 
A member of the public asked if smaller EPZs are dependent on SMRs being sited 
underground.  The NRC staff replied that no determination had been made, and review of 
specific designs will be required before a facility is licensed.   
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  Enclosure 

Attendees 
Small Modular Reactor Emergency Planning Zones  

December 17, 2014 
 

Name Affiliation 
Steve Schilthelm Babcock & Wilcox 
Alice Carson Bechtel 
Garry Morgan Blue Ridge Environmental Defense League 

Bellefonte Efficiency and Sustainability Team 
Mothers Against Tennessee River Radiation 

Kevin Lee Canadian Nuclear Safety Commission 
Joëlle Sakkal Canadian Nuclear Safety Commission 
Sola Talabi Carnegie Mellon University 
Amy Fitzgerald City of Oak Ridge 
Ashley Finan Clean Air Task Force 
Andy Kadak Clean Air Task Force 
Martha Shields Department of Energy 
Tammy Way Department of Energy 
Ken Barry Electric Power Research Institute 
Ronald King Electric Power Research Institute 
Tina Taylor Electric Power Research Institute 
Kelli Voelsing Electric Power Research Institute 
David Daigle ENERCON 
Jay Maisler ENERCON 
Donald Gregoire Energy Northwest 

Columbia Generating Station 
Sara DeCair Environmental Protection Agency 
Albert Coons Federal Emergency Management Agency 
Pete Gaillard Fluor 
Robert Lambe GEI Consultants 
Timothy Smith Governmental Strategies, Inc. 
Jim Kinsey Idaho National Laboratory 
Nobuyuki Tsukabe Japan Atomic Energy Agency 
Pete Jordan Member of the public 
N.P. Kadambi Member of the public 
Eliot Rosenfeld New Jersey Department of Environmental 

Protection 
Bureau of Nuclear Engineering 

Paul Schwartz New Jersey Department of Environmental 
Protection 
Bureau of Nuclear Engineering 

John Adams NRC 
Jim Andersen NRC 
Joseph Anderson NRC 
Oscar Aragon NRC 
Maitri Banerjee NRC 
Dan Barss NRC 



  
 

Name Affiliation 
Anna Bradford NRC 
William Burton NRC 
Marcia Carpentier NRC 
Mark Caruso NRC 
Arlon Costa NRC 
Michelle Hart NRC 
Alfred Hathaway NRC 
Daniel Hudson NRC 
Rick Jervey NRC 
John Keeley NRC 
Tom Kevern NRC 
Richard Kinnard NRC 
Edwin Lee NRC 
Rob Lewis NRC 
Bill Maier NRC 
Mike McCoppin NRC 
Trish Milligan NRC 
Lynn Mrowca NRC 
Michael Norris NRC 
John Pelchat NRC 
Paul Rades NRC 
Alison Rivera NRC 
Michael Rodriguez NRC 
James Shea NRC 
Patti Swain NRC 
Kenny Thomas NRC 
Mark Tonacci NRC 
Lucieann Vechioli NRC 
Carl Weber NRC 
Joe Williams NRC 
John Osborne NS Savannah 
Russ Bell Nuclear Energy Institute 
Chris Charles Nuclear Energy Institute 
David Young Nuclear Energy Institute 
Jerry Berry NuScale Power 
Dave Lieber NuScale Power 
Zackary Rad NuScale Power 
Akiro Tokuhiro NuScale Power 
Richard Cowley Office of Radiation Protection 

State of Washington 
Eva Hickey Pacific Northwest National Laboratory 
Bruce McDowell Pacific Northwest National Laboratory 
Kym Harshaw Pillsbury Winthrop Shaw Pittman LLP 
Timothy Walsh Pillsbury Winthrop Shaw Pittman LLP 
William Freebairn Platts 
M. V. Ramana Princeton University 



  
 

Name Affiliation 
James Mallon PSEG 
Frances Hilderman Saskatchewan Power 
Conway Nelson Saskatchewan Power 
Tom Clements Savannah River Watch 
Jana Bergman Scientech 
Beatrice Brailsford Snake River Alliance 
Matt Bandyk SNL Financial LC 
Sara Barczak Southern Alliance for Clean Energy 
Diane Becker State of New Hampshire 

Homeland Security & Emergency Management 
David Green Tennessee Department of Environment and 

Conservation 
Andrew Holcomb Tennessee Department of Environment and 

Conservation 
Debra Shults Tennessee Department of Environment and 

Conservation 
Alan Zaslow Tennessee Emergency Management Agency 
Christopher Chandler Tennessee Valley Authority 
Eugene Cobey Tennessee Valley Authority 
Steve Higginbottom Tennessee Valley Authority 
Dennis Jones Tennessee Valley Authority 
Walter Lee Tennessee Valley Authority 
Jeff Perry Tennessee Valley Authority 
Ed Lyman Union of Concerned Scientists 
Sarah Fields Uranium Watch 
Robin Rickman Westinghouse Electric Corporation 
Rob Sisk Westinghouse Electric Corporation 
Dimitri Lutchenkov X-Energy LLC 
Doug McCuistion X-Energy LLC 
Demetrius Murray NRC 

 
 


