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NRC FORM 464 Part I 
(08-2013) 

U.S. NUCLEAR REGULATORY COMMISSION FOIA/PA RESPONSE NUMBER 

RESPONSE TO FREEDOM OF 
INFORMATION ACT (FOIA) I PRIVACY 

ACT(PA)REQUEST 

2013-0068 

RESPONSE 
TYPE 

3 

D FINAL [{] PARTIAL 

REQUESTER DATE 
OCT O 3 201' 

PART I. -- INFORMATION RELEASED 

D No additional agency records subject to the request have been located. 

D Requested records are available through another public distribution program. See Comments section. 

D [GROUP 

I 
Agency records subject to the request that are identified in the specified group are already available for 

. public inspection and copying at the NRC Public Document Room. 

0 /~~~p I Agency records subject to the request that are contained in the specified group are being made available for 
public inspection and copying at the NRC Public Document Room. 

01~~r I 
~----

Agency records subject to the request are enclosed. 

D 
0 
D 

Records subject to the request that contain information originated by or of interest to another Federal agency have been 
referred to that agency (see comments section) for a disclosure determination and direct response to you. 

We are continuing to process your request. 

See Comments. 

AMOUNT* 

PART I.A -- FEES 

D You will be billed by NRC for the amount listed. 

D You will receive a refund for the amount listed. 

D None. Minimum fee threshold not met. 

D Fees waived. 
s I I 
• See comments 

for details 

D 
PART l.B - INFORMATION NOT LOCATED OR WITHHELD FROM DISCLOSURE 

No agency records subject to the request have been located. For your information, Congress excluded three discrete 
categories of law enforcement and national security records from the requirements of the FOIA. See 5 U.S.C. § 552( c) 
(2006 & Supp. IV (2010). This response is limited to those records that are subject to the requirements of the FOIA. This 
is a standard notification that is given to all our requesters and should not be taken as an indication that excluded records 
do, or do not, exist. 

Certain information in the requested records is being withheld from disclosure pursuant to the exemptions described in 
and for the reasons stated in Part II. 

This determination may be appealed within 30 days by writing to the FOIA/PA Officer, U.S. Nuclear Regulatory Commission, 
Washington, DC 20555-0001. Clearly state on the envelope and in the letter that it is a "FOIA/PA Appeal." 

PART l.C COMMENTS ( Use attached Comments continuation page if required) 

SIGNATURE - FREEDOM OF INFORMATION ACT AND PRIVACY ACT ~R • _ 

Stephanie Blaney, Acting FOIA Officer rr;;-/J /nA C -;}AP 
NRC FORM 464 Part 1 (08-2013) '-V 
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RESPONSE TO FREEDOM OF INFORMATION 
ACT (FOIA) I PRIVACY ACT (PA) REQUEST 

PART II.A -- APPLICABLE EXEMPTIONS 

DATE 
OCT o 3 2014 

IF
GROUP I Records subject to the request that are contained in the specified group are being withheld in their entirety or in part under the 

Exemption No.(s) of the PA and/or the FOIA as indicated below (5 U.S.C. 552a and/or 5 U.S.C. 552(b)). 
~----~ 

0 
0 

Exemption 1: The withheld information is properly classified pursuant to Executive Order 12958. 

Exemption 2: The withheld information relates solely to the internal personnel rules and practices of NRC. 

O Exemption 3: The withheld information is specifically exempted from public disclosure by statute indicated. 

O Sections 141-145 of the Atomic Energy Act, which prohibits the disclosure of Restricted Data or Formerly Restricted Data (42 U.S.C. 
2161-2165). 

0 
0 

Section 147 of the Atomic Energy Act, which prohibits the disclosure of Unclassified Safeguards Information (42 U.S.C. 2167). 

41 U.S.C., Section 4702(b), prohibits the disclosure of contractor proposals in the possession and control of an executive agency to any 
person under section 552 of Title 5, U.S.C. (the FOIA), except when incorporated into the contract between the agency and the submitter 
of the proposal. 

0 Exemption 4: The withheld information is a trade secret or commercial or financial information that is being withheld for the reason(s) indicated. 

0 
0 

0 
0 
0 
0 

The information is considered to be confidential business (proprietary) information. 

The information is considered to be proprietary because it concerns a licensee's or applicant's physical protection or material control and 
accounting program for special nuclear material pursuant to 10 CFR 2.390(d)(1). 

The information was submitted by a foreign source and received in confidence pursuant to 10 CFR 2.390(d)(2). 

Disclosure will harm an identifiable private or governmental interest. 

Exemption 5: The withheld information consists of interagency or intraagency records that are not available through discovery during litigation. 

0 
0 

Applicable privileges: 

Deliberative process: Disclosure of predecisional information would tend to inhibit the open and frank exchange of ideas essential to the 
deliberative process. Where records are withheld in their entirety, the facts are inextricably intertwined with the predecisional information. 
There also are no reasonably segregable factual portions because the release of the facts would permit an indirect inquiry into the 
predecisional process of the agency. 

Attorney work-product privilege. (Documents prepared by an attorney in contemplation of litigation) 

Attorney-client privilege. (Confidential communications between an attorney and his/her client) 

Exemption 6: The withheld information is exempted from public disclosure because its disclosure would result in a clearly unwarranted 
invasion of personal privacy. 

Exemption 7: The withheld information consists of records compiled for law enforcement purposes and is being withheld for the reason(s) indicated. 

0 
0 
0 
0 

(A) Disclosure could reasonably be expected to interfere with an enforcement proceeding (e.g., it would reveal the scope, direction, and 
focus of enforcement efforts, and thus could possibly allow recipients to take action to shield potential wrong doing or a violation of NRC 
requirements from investigators). 

(C) Disclosure could constitute an unwarranted invasion of personal privacy. 

(D) The information consists of names of individuals and other information the disclosure of which could reasonably be expected to reveal 
identities of confidential sources. 

(E) Disclosure would reveal techniques and procedures for law enforcement investigations or prosecutions, or guidelines that could 
reasonably be expected to risk circumvention of the law. 

0 (F) Disclosure could reasonably be expected to endanger the life or physical safety of an individual. 

O OTHER (Specify) 

I 
PART 11.B -- DENYING OFFICIALS 

Pursuant to 10 CFR 9.25(g), 9.25{h), and/or 9.65{b) of the U.S. Nuclear Regulatory Commission regulations, it has been determined 
that the information withheld is exempt from production or disclosure, and that its production or disclosure is contrary to the public 
interest. The person responsible for the denial are those officials identified below as denying officials and the FOIA/PA Officer for any 
denials that may be appealed to the Executive Director for Operations (EDO). 

APPELLATE OFFICIAL 
RECORDS DENIED DENYING OFFICIAL TITLE/OFFICE EDO SECY IG 

Dr. Brian W. Sheron Director, Research See Group F 000 
Sandy Joosten Executive Assistant, Secy See Group F I J l./J 0 

ODD 
Appeal must be made in writing within 30 days of receipt of this response. Appeals should be mailed to the FOIA/Privacy Act Officer, 
U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001, for action by the appropriate appellate official(s). You should 
clearly state on the envelope and letter that it is a "FOIA/PA Appeal." 
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February 3. 1999 

POLICY ISSUE 
{Notation Vote) 

SECY-99-038 

FOR: The Commissioners 

FROM: William D. Travers 
Executive Director for Operations 

SUBJECT: STAFF EFFORTS TO ADDRESS ORPHAN SOURCE ISSUES 

PURPOSE: 

To provide the Commission with information and options on orphan source issues in response 
to Item 8 of the Staff Requirements Memorandum (SAM) (Attachment 1) dated April 13, 1998, 
on SECY-97-273, "Improving the U.S. Nuclear Regulatory Commission's Control Over, and 
Licensees' Accountability for, Generally and Specifically Licensed Devices." 

SUMMARY: 

This paper describes the staff's efforts to address orphan source issues since April 1998, when 
the SAM on SECY-97-273 was issued. These efforts have included presentations and 
coordination with stakeholders on the orphan source problem; consultation with Federal 
agencies and States on jurisdictions and regulatory responsibilities for addressing the orphan 
source problem; continued close coordination with the Conference of Radiation Control 
Program Directors (CRCPD) through a committee addressing orphan source issues; and 
coordination with the U.S. Department of Energy (DOE), to finalize a Memorandum of 
Understanding (MOU) on management of sealed sources. This paper also presents options for 
establishing an orphan source contract, provides pros and cons for the different contract 
options, and gives an estimate of the cost of establishing such a contract. 

CONTACT: Douglas A. Broaddus, NMSS/IMNS 
(301 ) 415-584 7 g// 



The Commissioners 

BACKGROUND: 

On December 31, 1996, the Commission issued an SAM on SECY-96-221, and the staff 
responded in SECY-97-273, "Staff Requirements -- SECY-96-221 -- 'Improving NRC's Control 
Over, and Licensees' Accountability for, Generally and Specifically Licensed Devices.'" On 
April 13, 1998, the Commission issued an SRM on SECY-97-273. 

In the SRM on SECY-97-273, the Commission instructed the staff, in part, to continue efforts to 
further address orphan sources, using the guiding principle that non-licensees who find 
themselves to be in possession of radioactive sources that they did not seek to possess should 
not be expected or asked to assume responsibility and cost for exercising control or arranging 
for their disposal. The Commission directed the staff to continue efforts to address orphan 
sources; consult with other Federal agencies and the States to define jurisdictions and 
regulatory responsibilities for addressing the orphan source problem; continue to coordinate 
with CRCPD to ensure that a similar regulatory framework is applied to sources/devices 
containing Atomic Energy Act (AEA) material and sources/devices containing Naturally 
occurring or Accelerator-produce Radioactive Material (NARM); aggressively pursue finalizing 
the MOU with DOE; and consider the pros and cons of establishing a contract program for 
orphan sources, and provide an estimate of the costs of such a program. Each of these areas 
of the SRM is addressed, in sequence, in the following discussion. Other areas of the SAM, 
involving the U.S. Nuclear Regulatory Commission's (NAC) general license program, are the 
subject of separate staff actions and are not addressed here. 

DISCUSSION: 

Staff efforts to further address orphan sources 

The staff is actively pursuing efforts to address the issue of orphan sources, consistent with 
Commission direction. These efforts have included: staff participation in five federal and state 
interagency meetings which included representatives of the metal recycling and manufacturing 
industries; staff presentations at a workshop and a seminar, concerning efforts to improve 
detection of radioactive materials in the metal recycling and manufacturing industries; 
interaction with DOE on a pilot program to recover and recycle certain Greater-Than-Class-C 
(GTCC) materials; responses to two requests from Agreement States for DOE emergency 
acceptance of GTCC orphan sources; and incident response efforts on a number of orphan 
source and contaminated metal incidents, including several incidents that involved other 
Federal agencies and States. Attachment 2 contains more specific information concerning 
these efforts. The staff plans to continue outreach efforts with industry and stakeholders. 

Consult witb federal Agencies ang States to define jurisdictions and regulatory responsibilities 

The staff met with and/or discussed the roles, responsibilities, and jurisdictions of DOE; the 
U.S. Environmental Protection Agency (EPA); and the U.S. Federal Emergency Management 
Agency (FEMA), regarding orphan source issues, with representatives from each of these 
Federal agencies. The staff also addressed the same issues with.State representatives 
through CRCPD. In addition, the staff researched and consulted available documentation, such 
as the Federal Radiological Emergency Response Plan (FRERP) and the National Contingency 
Plan (NCP), concerning each agency's role in responding to orphan source incidents. The 
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discussion in this paper and the attachments have not been reviewed, approved, or sanctioned 
by the applicable agencies. Attachment 3 provides the NRC staff's characterization of the 
roles, responsibilities, and jurisdictions of Federal agencies and States for addressing orphan 
sources, based on available information and the views expressed by the different agency 
representatives. 

The issues of regulatory responsibilities and jurisdictions of Federal agencies and States in 
addressing orphan source problems have been complex, and there is overlap between the 
cognizant organizations. Regulatory responsibilities and jurisdictions are particularly difficult to 
clarify, because of the many different types of sources and situations that may be associated 
with orphan source incidents. The numerous Federal, State, and local organizations having 
responsibilities in this area have a variety of capabilities, as well as differing perceptions of each 
organization's roles and responsibilities, even within their own organizations. All 50 States, and 
no less than 11 Federal agencies (primarily NRC, DOE, EPA, FEMA, the U.S. Department of 
Defense, and the U.S. Department of Transportation, and secondarily, the Federal Bureau of 
Investigations, the U.S. Customs Service, the Central Intelligence Agency, the National Security 

.. Agency, and the U.S. Department of State) have responsibility for or jurisdiction over 
addressing different aspects of the orphan source problem. 

Development and implementation of the FRERP and coordination work over the past several 
years between CRCPD, Federal agencies, and States have helped to clarify roles, 
responsibilities, and jurisdictions on orphan source incidents, especially concerning the 
authorities governed by the NCP. Although these efforts have been ongoing for a number of 
years, significant improvement in this area has been seen over the last few years. To provide a 
more consistent national approach to orphan source incidents, further efforts are needed. 
Several mechanisms may be utilized to continue this work, including: working directly and 
separately with each agency, possibly resulting in additional MOU's, similar to the DOE MOU, 
concerning orphan sources; requesting the CRCPD E-34 Committee on Unwanted Radioactive 
Material (the E-34 Committee) to expand its charter to fully address this issue; initiating a 
working group of representatives of the applicable Federal agencies, and one or more State 
representatives, to provide a consensus position on this issue; as a member of the NCP 
National Response Team (NAT), request guidance and clarification on this matter from the 
NAT in accordance with the provisions of the NCP; request FEMA, through the Federal 
Radiological Preparedness Coordinating Committee (FRPCC), to develop a consensus position 
on this issue, and consider training programs and exercises conducted through the FRPCC 
Training Subcommittee; and supporting and participating in additional lost source exercises. 
Obtaining a national consensus position on roles, responsibilities, and jurisdictions will likely 
require a combination of these approaches. The staff plans to continue exploration of these 
mechanisms. 

Coordination with CRCPD 

In late Calendar Year (CY) 1997, EPA provided funding to the CRCPD for initiation of a 
committee -- the E-34 Committee -- whose charter is to prepare a national program for 
addressing and responding to unwanted radioactive material. The staff has coordinated with 
CRCPD, through the E·34 Committee, consistent with Commission direction to ensure that a 
similar regulatory framework is applied to both AEA and NARM sources/devices. The E-34 
Committee includes advisory members from NRC, EPA, and DOE. The E-34 Committee's 
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activities have included: defining the problem; determining the part of the problem that the E-34 
Committee's program would address; identifying the essential elements of an orphan source 
program; surveying regulatory agencies, discussing the issue with stakeholders, and 
developing criteria for acceptance of radioactive materials into the program, to determine and 
bound the scope of the problem; requesting NRC assistance to use the Nuclear Material Event 
Database (NMED) for tracking orphan sources; and discussing the need for clarification of the 
roles and responsibilities of State and Federal agencies for addressing the orphan source 
issue, and coordinating these roles for a consistent approach. · 

The E-34 Committee plans to continue development of the program and initiate a pilot orphan 
source acceptance program in CY 1999. If the pilot program is successful, it may serve as a 
template for State and Federal agencies to respond to unwanted radioactive materials. Issues 
regarding EPA's funding of the program development, funding of the final E-34 orphan source 
acceptance program, cooperative agreements between States, application of a similar 
regulatory framework between AEA orphan sources and NARM orphan sources, and the use of 
NMED to track orphan sources, are discussed in more detail in Attachment 4. To date, the staff 
has found participation on the E-34 Committee to be a valuable mechanism for interacting with 
other organizations on the orphan source problem and for developing a potential solution to the 
orphan source problem. · 

Efforts to finalize the MOU with DOE 

The Office of Nuclear Material Safety and Safeguards (NMSS) staff worked closely with the 
NRC's Office of the General Counsel (OGC) and DOE Office of Waste Management to redraft 
the MOU on management of sealed sources, in an attempt to address concerns expressed by 
DOE's OGC with the original 1995 draft MOU. In addition, NRC staff informed DOE about the 
Commission's direction in the SRM on SECY-97-273, to aggressively pursue finalization of the 
MOU. DOE Office of Waste Management staff agreed, in principle, to assist in this effort, and 
on December 18, 1998, DOE management signed the MOU and returned it to NRC in a letter of 
the same date. The signed MOU is being provided to the Commission, for approval, as 
Attachment 5. NMSS has coordinated with OGC on the final version of the MOU, and OGC has 
no legal objection to NMSS signing and issuing the MOU. Upon Commission approval, the staff 
is prepared to sign the MOU. 

Options regarding an orphan source contract orogram 

In considering the pros and cons of establishing an orphan source contract program that would 
enable licensees or DOE to take possession of, and arrange for proper transfer or disposal of, 
orphan sources, the staff evaluated: the required capabilities of such a contractor and the 
bounds of such a contract; whether NRC has the legal authority to issue such a contract; 
factors that would limit such a contract; contract alternatives; and the positive and negative 
attributes of such a contract. The steps the staff took to consider the pros and cons of 
establishing an orphan source contract, and an analysis of the legal and contractual 
complexities of such a program, are discussed in detail in Attachments 6, 7, and a. 
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As shown in the analysis in Attachment 6, the staff identified four principal options for an orphan 
source contract: 

1. NRC establishes an orphan source contract program, with a commercial firm or 
firms, for AEA material only. 

2. NRC funds CRCPD to establish, implement, and manage a national orphan 
source program, once the E-34 Committee's pilot program is complete (-mid 
CY 2000). NRC funding would be commensurate with the proportion of NRC 
licensees to all US licensees, and would be limited to only those efforts 
associated with AEA material. 

3. NAC neither establishes nor funds a11 orphan source contract or program, but 
continues to work with the E-34 Committee, to develop a national orphan source 
program (the E-34 Committee's program would require funding from sources 
other than NRC). 

4. A combination of Options 1 and 2. The combination would allow NRC to issue 
an orphan source contract while the E-34 Committee is continuing work on its 
national program, then end the contract and fund the E-34 Committee's 
program, once its development is complete. 

The staff identified a number of pros and cons for each of the options (see Attachment 6). 
Based on the pros· and cons and an analysis of the legal and contractual complexities of 
establishing an orphan source contract, the staff recommends that the Commission proceed 
with Option 2 (fund the E-34 Committee's program) as the preferred alternative. The staff 
expects that the E-34 Committee's program will contain the essential elements that NRC would 
require of an orphan source contract, or more, and funding the E-34 Committee's program 
presents several clear advantages over other options. For instance, the E-34 Committee's 
program would offer a seamless framework for both NAAM and AEA orphan sources; minimize 
many legal uncertainties and potential conflicts of interest that an NRC contract would face; 
cover all States and jurisdictions; require fewer NRC full-time equivalent position resources; and 
promote inter-agency and FederaVState cooperation on the orphan source problem. 

Estimate ihe costs of an orphan source contract program 

The annual frequency of orphan source incidents, which is a dominant factor in the cost of an 
orphan source contract, is not known for a variety of reasons, as discussed in Attachment 9. 
Therefore, it is difficult to accurately estimate the costs of the orphan source contract options 
discussed in this paper. The staff has been able to provide a rough estimate for an orphan 
source contract, based on current information and discussions with waste brokers and waste 
handlers, with the assumption that the contract covers only AEA orphan source material in non
Agreement States. The staff's estimate of the annual cost of an orphan source program is only 
a rough approximation, and actual costs would be highly dependent on a number of variables. 
The staff's estimated costs for NRC funding the E-34 Committee's program implementation and 
continuation, with the assumptions that NRC's funding covers only AEA material and NAC 
shares the costs of the program proportionally with the Agreement States, results in an 
expectation of the same approximate costs. Estimates for the costs of funding the E-34 
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Committee's program should be better defined after the pilot program. The staff's estimate is 
that either option (an NRC contract program or NRC funding of the E-34 Committee's program) 
would cost approximately $450,000 per year. Actual costs would likely vary from year to year, 
possibly by as much as a couple hundred thousand dollars. More detail on these estimates, 
and the bases for the costs, are provided in Attachment 9. 

RECOMMENDATIONS: 

1. The Commission approve the staff's plans to sign the MOU with DOE on management of 
sealed sources. 

2. The Commission proceed with Option 2 as the preferred alternative for an orphan source 
contract. If approved, the staff will provide the Commission with the status of the E-34 
Committee's program development, and the E-34 Committee's cost estimates for the 
program, by mid-CY 2000. Funding for this option should not be required until the E-34 
Committee's program is fully developed (FY 2001 ), and could be addressed during the 
current, ongoing-budget formulation cycle for the FY 2001 budget. 

RESOURCES: 

The resources in NMSS' budget are sufficient to support Recommendation 1. Although 
resources to implement Recommendation 2 have not been budgeted, if the Commissio.n directs 
the staff to pursue any type of contract option that requires funding, NMSS will address the 
funding requirements in the next budget formulation cycle. Following initial implementation of a 
program, staff would use its experience to further refine cost estimates for future budget cycles. 

COORDINATION: 

OGC has reviewed this paper and has no legal objection. The Office of the Chief Financial 
Officer has reviewed this Commission paper for resource implications and has no objections. 

Attachments: 
1. SAM on SECY-97-273, dtd 4/13/98 

~.u:s,Aa.~·. 0:::::::::. 

William D. Travers 
Executive Director 

for Operations 

2. Staff Efforts to Further Address Orphan Sources 
3. Jurisdictions and Regulatory Responsibilities 
4. Coordination with CRCPD 
5. Letter transmitting signed MOU with DOE. 
6. Pros and Cons of a Contract Program 
7. Sources Sought Synopsis 
8. Request for Legal Advice on a Contract Program 
9. Cost Estimates for Contract Options 
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Commissioners' completed vote sheets/comments should be provided directly to the Office of 
the Secretary by c.o.b. Monday. February 22. 1999. 

Commission staff office comments, if any, should be submitted to the Commissioners NL T 
February 12. 1999, with an information copy to SECY. If the paper is of such a nature that it 
requires additional review and comment, the Commissioners and the Secretariat should be 
apprised of when comments may be expected. 

DISTRIBUTION: 
Commissioners 
OGC 
OCAA 
OIG 
OPA 
OCA 
CIO 
CFO 
EDO 
REGIONS 
SECY 



ATTACHMENT 1 

SRM ON SECY-97-273 
DATED APRIL 13, 1998 



. UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON. DC. 20555-0001 

April 13, 1998. 

Action: teaperie11o, NMSSi 
Liebernan, OE/ 
Bangart, SP/ 
Funches, CFO 

Cys: Callan 
Thadani 
Thompson 
Norry 
Blaha 

MEMORANDUM TO: L. Joseph Callan 

Martin, AEOD 
Knapp, RES 
Lubinski, NMSS 

Executive Director for Operations 

Jesse L. Funches 
Chief Financial Officer 

William M. Beecher, Director 

~==j~:r:~J.·---·Lr;~J 
FROM: ""Annette L. Vietti-Cook, Acting Secretary 

SUBJECT: STAFF REQUIREMENTS - SECY-97-273 - STAFF 
REQUIREMENTS - SECY-96-221 -- "IMPROVING NRC'S 
CONTROL OVER, AND LICENSEES' ACCOUNTABILITY FOR, 
GENERALLY AND SPECIFICALLY LICENSED DEVICES" 

The Commission had disapproved the staffs recommendation and directs the staff take the 
following actions: 

1. 
*8900090 and 9000192 (NMSS) 

Terminate the rulemaking on 10 CFR Part 31.5'\hat was initiated in 1991 except those 
provisions that will enable NRC to request information from certain general licensees to 
provide the regulatory basis for initiation of a registration program in advance of the 
rulemaking described below. Those portions of the 1991 proposed rule should be 
renoticed for public comment. 
teee>; ( NMSS) (SECY Suspense: 8f-?h'98) 

8/14/98 
9800070 

2. Provide a set of milestones to the Commission for information for implementing the 
rulemaking described below. The milestones should be in lieu of the standard 
rulemaking plan required by Management Directive 6.3. but should meet the 
requirement for coordination with Agreement States. 
(GG~ ( NMSS) (SECY Suspense: 8~1198) 9800071 

8/14/98 

SECY NOTE: SECY-97-273 WAS RELEASED TO THE PUBLIC ON DECEMBER 2, 1997. 
THIS SRM AND THE COMMISSION VOTING RECORD CONTAINING THE 
VOTE SHEETS OF ALL COMMISSIONERS Will BE MADE PUBLICLY 
AVAILABLE 5 WORKING DAYS FROM THE DATE OF THIS SRM. 
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3. Draft a proposed rule to implement a registration and follow up program for the 
generally-licensed sources/devices identified by the NRC Agreement State Working 
Group, apply fees to these general licensees, and incorporate requirements for 
permanent labeling of sources/devices. The proposed rule should include the staff's 
preferred approach -- Attachment item 11, Option 3 -- to apply a registration fee, per 
licensee, at the time of initial registration and annual re-registration of sources/devices. 
The staff should explore the possibilities, advantages, and disadvantages of other fee 
approaches such as pro-rating the fees, e.g., per device (fixed or sliding scale) or per 
license and provide recommendations to the Commission. Determine the extent to 
which application of the small business rule will affect the fees. 
(EOO/CFO) (SECY Suspense: ~2~l1-t98) 9800071 

NMSS 12/24/98 
4. Use the results of the materials risk assessment study to restructure the current 

licensing and materials programs. Consider the findings when determining whether 
additional sources/devices should be subject to registration and follow up, and for 
performing the risk ranking necessary if a phase-in approach is used to reduce the initial 
resource surgr associated with an ir.crea.;:~ regul.o:tory program. Review the basis of 
the general licenses for adequacy with respect to consideration of the consequences of 
off-site accidents, such as loss of shielding or melting in metal making furnaces. The 
staff should provide the technical basis document for the risk assessment together with 
recommendations on how to proceed. 
(-EOO) ( NMSS) (SECY Suspense: 421'31-198) 98000 90 

12/24/98 
5. Include provisions in the registration program for follow up of cases where there are no 

responses or where discrepancies are found between responses and NRG records. 
Explore with vendors their willingness to voluntarily assist the NRG (and Agreement 
States} in the follow up effort. Develop follow up procedures which integrate the. 
following fundamental concepts: 

a. the extent of follow up should consider the risk to public health and safety that 
the source or device in question poses as well as the likelihood of finding the 
device; 

b. considering the associated level of risk, there should be a point at which the 
follow up of certain low risk sources and devices is terminated; 

c. all information about lost sources should be made public in a timely manner. 

(EE>O) ( NMSS) (SECY Suspense: concurrent with effective date 9800071 
for final rule} 

6. Implement an enforcement program that includes a short amnesty program for general 
licensees and increased civil penalties for both general and specific licensees for Mlost" 
sources. The increased civil penalties should be significantly greater than the costs of 
proper disposal or transfer of a source or device. Work with Agreement States in 
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implementing enforcement programs such that their policies. practices, and procedures 
have the same impact as NRC's enforcement program. 
fEOO) ( NMSS/OE/SP) (SECY Suspense: concurrent with effective date 9800071 

for final rule) 

Provide an estimate of the resources needed to fully support this program. Preparation 
of this estimate should include: 

o Estimating resource needs for the various phases of the registration program 
including, in particular, the substantial "spike" of resources needed to carry out 
the follow up program. 

o Reviewing registration programs for general licensees that have been 
implemented by Agreement States for applicability of concepts, and exploring the 
possibility of utilizing other Federal agency registration programs and off-the
shelf commercial programs to minimize development and operating costs. 

o Exploring the possibility of contracting with the States to carry out this part of the 
program under authority of Section 27 4i of the Atomic Energy Act, as amended. 

o Identifying, through the Executive Council, resources to support the expanded 
program, and inform the Commission if other program areas need to be reduced. 
The Executive Council should consider program areas outside of NMSS. The 
Executive Council should also evaluate and inform the Commission of the impact 
of this change on the Strategic Plan, Strategic Goals, and specific programs. 

fE9€>1 (NMSS/CFO) (SECY Suspense: 1zr3'17SS) 
12/24/98 

9800091 

8. Continue efforts to further address the orphan sources. A guiding principle is that non
licensees who find themselves to be in possession of radioactive sources that they did 
not seek to possess should not be expected or asked to assume responsibility and cost 
for exercising control or arranging for their disposal. These efforts should include: 

o Consulting with DOE, EPA. FEMA and the States to define jurisdictions and 
regulatory responsibilities for addressing the orphan source problem, and 
continued close coordination with the Conference of Radiation Control Program 
Directors to ensure that a similar regulatory framework is applied to 
source/devices containing Atomic Energy Act (AEA) material and 
sources/devices containing naturally-occurring or accelerator-produced 
radioactive material. 

o The staff should aggressively pursue finalizing the MOU with DOE. 
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o Consider the pros and cons of establishing a contract program that would enable 
licensees or DOE to take possession of and arrange for proper transfer or 
disposal of orphan sources and provide an estimate of the costs of such a 
program. 

(EOO) ( NMSS) (SECY Suspense: -~~~&) 98000 92 
12/24/98 

o If NRC funding is necessary for an orphan source recovery program, the staff 
should provide recommendations for funding the program including, as directed 
by the Commission in its December 1996 SRM, "exploring with Congress the 
possibility of removing specific program costs from the NRC's user fee base 
(e.g., orphan source recovery fund)." 

(CFO) (SECY Suspense: 12/31/98) 

The Office of Public Affairs should issue a press release concerning the Commission's decision. 
(OPA) (SECY Suspense: 4/15/98) 

Chairman Jackson 
Commissioner· Dicus 
Commissioner Diaz 
Commissioner McGaffigan 
OGC 
CIO 
CFO 
OCA 
OIG 
Office Directors, Regions, ACRS, ACNW, ASLBP (vi2 E-Mail) 
PDR 
DCS 



CONTINUED STAFF EFFORTS TO FURTHER ADDRESS ORPHAN SOURCES 

1. COMMISSION DIRECTION 

In the Staff Requirements Memorandum (SAM) on SECY-97-273, the Commission instructed 
the staff to, "Continue efforts to further address the orphan sources. A guiding principle is that 
non-licensees who find themselves to be in possession of radioactive sources that they did not 
seek to possess should not be expected or asked to assume responsibility and cost for 
exercising control or arranging for their disposal." 

2. DEFINITION OF ORPHAN SOURCE 

Before describing the staff's efforts with "orphan sources," it is important to define the term. A 
key concept in addressing the orphan source issue is answering the question: "What is an 
orphan source?" The answer is non-trivial. The answer bounds the extent of the orphan 
source problem. For instance, if the orphan source definition is considered to include unsealed 
material of any form, then very large volumes of contaminated soil or building materials might 
be considered to fit into the definition. This would result in a broad interpretation of the extent 
of the orphan source problem, requiring massive funding to address the problem. Conversely, 
if the orphan source definition is limited to just sealed sources, then small areas of 
volumetrically contaminated metals might not be considered to fit into the definition. Small 
amounts of material contaminated by a leaking sealed source also might not be considered to 
fit into the definition, although the leaking sealed source itself might fit the definition. This would 
result in a narrow interpretation of the extent of the orphan source problem, leading to an 
underestimate of the funding needed to address the problem. 

The term "orphan source" may be, and has been, used to describe a variety of types and forms 
of radioactive materials in a multitude of conditions, for which there is no viable responsible 
party to provide for an appropriate disposition of the material. However, the generally accepted 
definition of an orphan source is radioactive material in discrete form (i.e., contained within a 
small volume such as a sealed source, activated metal, or materials encapsulated in similar 
small containers), containing either material covered by the Atomic Energy Act of 1954, as 
amended, or naturally occurring or accelerator-produced radioactive material that is in any one 
or more of the following conditions: 

• In an uncontrolled condition that requires removal to protect the public health and safety 
from a radiological threat; 

• Controlled or uncontrolled, but for which a responsible party cannot be readily identified; 

• Controlled, but for which the continued security of the material cannot be assured and, if 
in the possession of a licensee, the licensee has little or no options for, or is incapable of 
providing for, the disposition of the material; 

• In the possession of a person, not licensed to possess the material, who did not seek to 
possess the material; or 
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In the possession of a State radiological protection program (either Agreement State or 
non-Agreement State) for the sole purpose of mitigating a radiological threat because of 
one of the above conditions, and for which the State does not have a means to pmvide 
for the appropriate disposition of the material. 

The staff applies this definition of "orphan sources" in addressing orphan source issues. 
Altho~gh imperfect, this definition contains the extent of the orphan source problem to realistic, 
manageable levels. 

3. CONTINUED STAFF EFFORTS TO FURTHER ADDRESS ORPHAN SOURCES 

In addition to the specific activities listed in the SAM on SECY-97-273, the staff has continued a 
number of efforts to further address the orphan source issue. These staff efforts have included 
the following: 

A. Working with the U.S. Department of Energy (DOE) to identify and remove (or schedule 
for removal) 57 americium-241:beryllium (AmBe) orphan sources, located in both 
Agreement and non-Agreement States, that are Greater-Than-Class-C (GTCC), in 
accordance with the waste classification in 1 O CFR Section 61.55. In a letter dated 
September 5, 1996, DOE indicated that it intended to implement a pilot program to 
recycle AmBe sources. In subsequent discussions, DOE staff requested that the U.S. 
Nuclear Regulatory Commission (NRC) and the States identify up to 40 potential 
candidates for the pilot program. Based on information provided by the NRC regional 
offices and the States, the staff identified and prioritized 57 sources. The staff 
requested that the sources be accepted into DOE's pilot program, in letters to DOE sent 
between August 1997 and September 1998. DOE accepted all but one of the NRC
identified candidates into the program and expanded the pilot by an additional 16 
sources, to 56 total sources. (The one candidate source not accepted had other 
available disposition options.) To date, 15 of the 57 sources have been received by 
DOE, with the remaining to be scheduled in early Calendar Year 1999. The staff will 
continue working with DOE in an effort to establish routine acceptance of AmBe 
sources, as well as to expand DOE's recycling program to include other GTCC sealed 
sources, such as plutonium-238 (Pu238

). 

B. Responding to two requests from Agreement States for DOE assistance in situations 
involving GTCC material that was causing, or had a potential to cause, a threat to the 
public health and safety. These requests concerned a 213.5-Gigabecquerel (5.77-curie) 
Pu2:ia:Be sealed source used in a "neutron howitzer," and a pacemaker containing a 
O.OB-gram Pu238 sealed source. 

C. Working with industry (primarily the metal recycling and manufacturing industries) to 
address issues concerning the identification and proper disposition of orphan sources, 
including: 

• Participation in a meeting, in April 1998, between NRC; DOE; the U.S. 
Environmental Protection Agency (EPA); members of the Conference of 
Radiation Control Program Directors E-34 Committee on Unwanted Radioactive 
Material (the E-34 Committee); and representatives of the Institute of Scrap 
Recycling Industries (ISRI); the American Iron and Steel Institute (AISI); the 
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Steel Manufacturer's Association (SMA); and the Specialty Steel Industry of 
North America, to introduce these stakeholders to the E-34 Committee's 
initiative, and to provide the stakeholders with an opportunity to identify areas of 
concern that need to be addressed by the E-34 Committee. 

• Participation in a meeting, in July 1998, between the DOE National Center of 
Excellence for Metals Recycle, ISRI, and AISI, where EPA and NRC discussed 
current activities, within their agencies, concerning the recycling of and clearance 
levels for metals and orphan sources. 

• Participation in a 'Workshop on the Detection of Radioisotopes in Steel Scrap," 
in June 1998, that focused on identifying means to better detect radioactive 
material in the steel manufacturing and scrap recycling process. The workshop 
was sponsored by DOE's Office of Industrial Technology, which requested NRC 
to make a presentation concerning NRC's current efforts to better ensure the 
control and accountability of material and to address the orphan source issue. 
Representatives of the steel industry, including ISRI, AISI, and SMA attended 
this workshop. 

• Participation in a June 1998, ISRI seminar, on "Radioactivity in the Scrap 
Recycling Process," that addressed how radioactive material enters the scrap 
recycling process, means to prevent this from occurring, ways to detect 
radioactive material in the scrap recycling process, and how to handle found 
material. NRC was requested to make a presentation on assistance in the 
identification of radioactive materials in the scrap recycling process. This 
presentation included a discussion of identifying markings on sources and 
devices; typical shapes and sizes of various types of sources and devices; 
industries in which sources and devices are typically used; common isotopes and 
activities found in sources or devices; and points, during the life-cycle of a 
source or device, when the potential for identification could be increased. 
Workshop participants and attendees included a number of representatives of 
the steel rec;:ycling industry; other governmental agencies (EPA, DOE, and the 
States); health physics consultants; and radiation detection equipment 
manufacturers. 

• Participation in a December 1998, meeting, with the U.S. Department of State 
(DOS), concerning the creation of an International Radioactive Source 
Management (IRSM) initiative. The DOS is leading the IRSM initiative in 
response to international requests for assistance in the areas of orphan source 
management, and clearance levels for metals. The IRSM initiative is intended, in 
part, to develop a program for the prevention, identification, tracking, response, 
and remediation of radioactive materials being illegally imported and exported to 
and from nation-states, including the United States. NRC presentations 
concentrated on past initiatives in this area and current activities, including 
rulemakings on control and accountability of generally licensed devices, and 
clearance levels for certain materials. NRC presenters also discussed the staff's 
work on orphan sources issues and recycling of contaminated materials. Other 
participants and attendees included EPA, DOE, the U.S. Department of 
Transportation, the U.S. Customs Service, ISRI, AISI, SMA, radiation detection 
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equipment manufacturers, staff representatives from the House of 
Representatives and the Senate Sub-committee on Intelligence, and 
representatives of other government agencies. · 

D. Responding to a number of orphan source incidents, including incidents involving 
orphan sources that were melted at steel mills and uniformly distributed in steel 
products, and working with EPA, States, NRC's Office of International Programs, and 
the Federal Bureau of Investigation, to address policy issues concerning the licensing of 
products manufactured using the contaminated steel, attempting to recover stolen or 
lost radioactive material, and locating responsible parties 

The staff recommends continuing outreach efforts with industry and stakeholders. These 
efforts will provide assistance to stakeholders in identifying orphan sources before they are 
shredded or melted; obtain information about the concerns and needs of the scrap recycling 
and metal manufacturing industries in the areas of orphan sources and clearance levels; 
identify and include other stakeholders; continue identifying other related orphan source areas 
that should to be addressed by NRG; and keep stakeholders informed of the status of NRC's 
other efforts in the orphan source area. 
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JURISDICTIONS AND REGULATORY RESPONSIBILITIES OF 
FEDERAL AGENCIES AND STATES IN ADDRESSING ORPHAN SOURCES 

1. BACKGROUND 

The issues of regulatory responsibilities and jurisdictions of the various Federal agencies and 
States in addressing orphan source issues have been complex, leading to overlap and potential 
gaps between the cognizant organizations. Roles, regulatory responsibilities, and jurisdictions 
of the organizations are particularly difficult to clarify, for a number of reasons. Orphan source 
incidents are inherently different, variable, and unplanned; a large number of Federal, State, 
and local agencies and organizations have responsibilities for different portions of orphan 
source incidents; and individual agencies may have different roles, or perceptions of roles, 
within their own staffs, at different locations. 

The variability in orphan source incidents is tremendous. For instance, an incident may involve 
a foreign radioactive source imported into the United States, or a domestic orphan source. An 
incident could involve Naturally occurring or Accelerator-produce Radioactive Material (NARM}, 
or· material covered under the Atomic Energy Act of 1954, as amended (AEA). An incident 
could result from an accident or intentional misconduct, in which case law enforcement 
agencies could be involved. An incident could occur either in an Agreement State or a non
Agreement State. Responders may have the capability to immediately mitigate any public 
health hazards, or they may ask for State or Federal assistance. Responders may have the 
authority and facilities to take and store the orphan source, or they may not. An incident could 
lead to minimal hazards, or to widespread contamination. An incident could even potentially 
involve domestic or international terrorism, in which case the Nation's intelligence agencies 
could become involved. All 50 States, and no less than 11 Federal agencies (primarily the U.S. 
Nuclear Regulatory Commission (NRC), the U.S. Department of Energy (DOE), the U.S. 
Environmental Protection Agency (EPA), the Federal Emergency Management Agency (FEMA), 
and the U.S. Department of Transportation, and secondarily the U.S. Department of Defense, 
the Federal Bureau of Investigation, the U.S. Customs Service, the Central Intelligence Agency, 
the National Security Agency, and the U.S. Department of State) have some responsibility or 
jurisdiction for addressing the orphan source issue. 

2. THE §TAFF'S APPROACH TO DEFINING JURISDICTIONS AND REGULATORY 
RESPONSIBILITIES 

To define jurisdictions and regulatory responsibilities for addressing the orphan source problem, 
the staff first researched and reviewed available guidance documentation for the Federal 
agencies on orphan source and similar incidents, including the following documents: 

• The Federal Radiological Emergency Response Plan (FRERP); 
• The National Contingency Plan (NCP), formally known as the National Oil and 

Hazardous Substances Pollution Contingency Plan; 
• The Comprehensive Environmental Response, Compensation and Liability Act of 1980, 

as amended (CERCLA); 
• NRC's Response Coordination Manual 1996 (RCM-96, NUREG/BR-0230); 
• The Atomic Energy Act of 1954, as amended; 
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• The Energy Reorganization Act of 1974, as amended; 
• The Department of Energy Organization Act; DOE Orders and guidance documents; 
• Title 10 U.S. Code of Federal Regulations (10 CFR) Part 835 (DOE's regulations 

concerning the management of sealed sources, amended December 4, 1998); 
• The draft NRC/DOE Memorandum of Understanding (MOU) concerning the 

management of sealed sources; and 
• Other statements of purpose and responsibility found in agency brochures and Internet 

web pages. 

Of these documents, the most significant for the overall coordination of an orphan source 
incident response would be likely the FRERP, because this plan is specifically designed for 
radiological emergencies where there would be a coordinated response involving both State 
and Federal resources. This plan does not grant authorities, but only delineates the process 
and procedure for coordinating the Federal response to a radiological emergency. In addition, 
the most significant document regarding the authorities granted to Federal agencies for the 
response to a radiological release (such as an orphan source), whether the release constitutes 
an emergency or not, would be the NCP as this plan specifically indicates the actions that 
Federal agencies may take in situations involving the release of radioactive material that require 
a Federal response. 

Based on the documents described above, past orphan source incidents, a Lost Source 
Exercise conducted in September and October of 1997, and the report summarizing this 
exercise, the staff compiled a listing of the various roles, responsibilities, and tasks that could 
be required for addressing orphan source issues. Examples of areas included in this listing 
include prevention of orphan sources, response to both lost and found sources, enforcement. 
remediation, and investigation into orphan source incidents. To address the issue of Federal 
responsibilities and jurisdictions, the staff discussed the listing with representatives of DOE, 
EPA, and FEMA. The staff held discussions with representatives of DOE's Office of 
Environmental Management and EPA's Office of Radiation and Indoor Air (ORIA) in September 
and October 1998, respectively, where NRC staff presented the listing to the other agencies, 
and asked each representative to identify which roles, responsibilities, and tasks fell within its 
agency's responsibility or jurisdiction. Each agency provided a response to the NRC staff's 
request. These issues were also discussed telephonically with a representative from FEMA's 
Emergency Services Branch (who also had experience and responsibility in FEMA's 
Radiological Emergency Preparedness group). To address the issue of State responsibilities, 
the staff provided the listing to State representatives of the Conference of Radiation Control 
Program Directors (CRCPD) E-34 Committee on Unwanted Radioactive Material (E-34 
Committee) and discussed State responsibilities during a committee meeting on October 14-16, 
1998. In addition, the staff requested each State representative to further review the listing and 
provide responses, if able to, for both AEA material and NARM. To date, the staff has not yet 
received the State responses. However, during the October meeting, it was suggested that this 
issue about jurisdictions and regulatory responsibilities could also be raised at the next full 
CRCPD meeting, which is planned for mid-1999. 

aTHEFRERPANDTHENCP 

The scope of the FRERP covers " ... any peacetime radiological emergency that has actual, 
potential, or perceived radiological consequences in the United States, its Territories, 
possessions, or territorial waters and that could require a response by the Federal 
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Government." In addition, the plan describes how the Federal response to a radiological 
emergency will be organized, and the circumstances under which each agency would be the 
Lead Federal Agency (LFA). The FRERP does not allocate resources or provide additional 
authorities to Federal agencies, but it does provide for the coordination of Federal resources in 
response to a request from a State or local government or from owners or operators of 
radiological facilities or activities. The FRERP also provides for the efficient integration of 
Federal resources with State and local resources, and the resources of the owner or operator of 
the facility or activity, through the use of an LFA. The LFA is identified, in general terms, as the 
" ... Federal Agency that owns, authorizes, regulates, or is otherwise deemed responsible for the 
facility or radiological activity causing the [radiological] emergency and has authority to conduct 
and manage Federal actions onsite." 

The FRERP specifically indicates that it is intended, in part, to address the coordination of the 
Federal response to radiological emergencies at or involving NRC and Agreement State 
licensees. In addition, the FRERP indicates that it is also intended to address radiological 
emergencies involving abandoned radioactive materials, imported radioactively contaminated 
material (including contaminated scrap metal), and shipments of foreign-owned radioactive 
material that have actual, potential, or perceived radiological consequences in the United 
States, its Territories, possessions, or territorial waters. These situations encompass, either 
directly or indirectly, a large portion of orphan source incidents. 

The scope of the NCP covers a variety of incidents involving the release of a hazardous 
material, including radioactive material. The NCP specifically indicates that it covers 
" ... releases into the environment of hazardous substances, and pollutants or contaminants 
which may present an imminent and substantial danger to public health or welfare of the United 
States." The NCP is not limited to either NARM or AEA material, but would not cover any 
situations involving the release of radioactive materials for which there were other viable 
options. For example, the NCP states that " ... release of source, byproduct, or special nuclear 
material from a nuclear incident, as those terms are defined in the atomic Energy Act of 1954, if 
such release is subject to requirements with respect to financial protection established by the 
Nuclear Regulatory Commission under section 170 of such Act, or, for the purposes of section 
104 of CERCLA or any other response action, any release of source, byproduct, or special 
nuclear material from any processing site designated under section 102(a)(1) or 302(a) of the 
Uranium Mill Tailings Radiation Control Act of 1978(42 U.S.C. 7901 et seq.)" are excluded from 
the definition of a release as these materials have financial assurance provisions relating to 
their release. 

Similar to the FRERP, the NCP describes aspects of the response to the release of a 
hazardous material that presents an imminent and substantial danger to the public health or 
welfare of the United States. This includes the use of Federal, State, and local resources and 
their respective authorities and responsibilities. In contrast to the FR ERP, the NCP identifies 
the mechanisms available for lead agencies, response teams, and/or On-Scene Coordinators 
(OSC) to obtain and allocate resources to address a response. The NCP is also similar to the 
FRERP as it designates a lead agency depending on the circumstances of the release, but is 
different from the FRERP in that the lead agency is not necessarily the agency which regulates 
or has jurisdiction over the hazardous material involved in the release, and an OSC is appointed 
by the lead agency and is responsible for the overall coordination of the response. For 
additional guidance on releases involving radioactive material, the NCP refers to the procedures 
contained in the FRERP, but states that " ... most radiological discharges and releases do not 
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result in FRERP activation and should be handled in accordance with the NCP." This would be 
true for most orphan source incidents, but not necessarily for the same reason it is recognized 
in the NCP. Most orphan source incidents require a rapid initial response involving State and/or 
local emergency response personnel. As no Federal involvement typically occurs in this initial 
response, coordination of Federal resources and activities is not required. Following this initial 
response, the hazard or threat to the public and environment is typically temporarily mitigated. 
Although Federal involvement may occur following the initial response phase, the Federal 
response is typically not to the extent where the FRERP would need to be invoked for the 
coordination of Federal resources. However, in cases where the threat remained prevalent and 
a Federal response was required, the NCP would likely be the primary guiding document for the 
coordination of the Federal response. 

Although the NCP addresses the availability of resources for response actions through 
available funding, it also states that response actions to a release " ... shall be carried out under 
existing programs and authorities when available. Federal agencies are to make resources 
available, expend funds, or participate in response to discharges and releases under their 
existing authority." In addition, the NCP encourages industry groups, academic organizations, 
and other interested parties to commit resources for response operations and indicates that 
response operations shall not be carried out under the NCP in situations where a "state or 
political subdivision thereof" has the capability to carry out the various aspects of a response, 
including removal actions, except in certain special circumstances (e.g., where the release has 
the potential·to affect Federal lands, releases affecting several states, etc.). 

A particular area of jurisdictional complexity involves situations where an orphan source has 
been identified, but the immediate hazard to members of the public has been mitigated, either 
through the actions of State and/or local emergency response personnel, actions by personnel 
at the facility where the orphan source is located, or because the type, activity, or configuration 
of the radioactive material does not present an immediate hazard. Once the immediate hazard 
is mitigated, but often before the source itself is removed, many response organizations' 
jurisdictions or responsibilities cease, leaving the facility with unwanted radioactive material. In 
addition, if the situation is no longer considered a radiological emergency, the FRERP is no 
longer applicable. State and Federal agencies having regulatory responsibility, or standards for 

. release, for radioactive material, have employed a number of approaches to these types of 
situations. Differences in the approaches used in the past have occurred, in part, because of 
the differences in the conditions and situations associated with each individual orphan source 
incident. Examples of the different approaches taken include: 1) cases where the facility in 
which the material was found was required to provide for its disposition or to obtain a license to 
possess and store the material; 2) incidents where EPA provided for the disposition of material 
in some situations involving sources or devices that were determined to be of unknown or 
foreign origin, but indicated that it would not provide for the disposition of such material in other 
similar incidents; 3) situations where DOE assistance was requested to, and did, retrieve and/or 
dispose of radioactive material that presented a potential hazard to members of the public; and 
4) several incidents where State agencies removed radioactive materials and either placed the 
materials in storage, pending a disposition option, or provided for disposition of the material via 
an orphan source contractor or other similar mechanism. 

Although each of these situations was unique -- as is the case with almost all orphan source 
incidents - they demonstrate that historically, there has not been a single, consistent, national 
approach to responding to orphan source incidents, both at the State and Federal levels. Some 
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agencies, such as FEMA and DOE, have clearly defined responsibilities, and other 
organizations' responsibilities are less clear. Considerable overlaps exist between regulatory 
jurisdictions in responding to orphan source issues. For instance, EPA is the LFA under the 
FRERP for responding to unidentified radioactive material in a public location, when assistance 
is requested by the State or local government. If the source is subsequently identified as NRC
licensed material, then NRC becomes the LFA, even if the material is in an Agreement State. 
The hand-off point between EPA and NRC, and the process for transfer of LFA responsibility, 
has never been clearly defined, so both agencies could reasonably believe that they have 
similar, overlapping responsibilities. If the response actions were in accordance with the NCP, 
the EPA would likely be the lead agency and would appoint an OSC for the coordination of the 
response activities. If the responsible party for the source was· identified and determined to be 
an NRC licensee, the NRC would have certain regulatory responsibilities, including enforcement 
actions and working with the licensee to recover and properly dispose of the source, but the 
OSC may also have similar responsibilities including pursuing recovery of the costs associated 
with the response from the responsible party. It is unclear when OSC responsibilities would end 
and NRC (or other regulatory agency) responsibilities would begin. This issue was a subject of 
discussion during the 1997 Lost Source Exercise, but no definitive consensus was reached as 
to whether or when the handoff of LFA would occur. One option presented was that EPA would 
continue as the lead agency, with NRC assisting in its traditional regulatory role. Also, NRC has 
traditionally def erred to Agreement States to respond to orphan source issues within their own 
boundaries; however, NRC would have responsibility for the coordination of the Federal 
response to an incident if assistance was requested by the State, in accordance with the 
FRERP. 

The FR ERP and NCP are even less clear about responsibilities after the immediate public 
health and safety hazard has been mitigated or is determined to be non-existent (i.e., after the 
"emergency" is over). In several recent incidents, EPA (as the LFA for unidentified sources in 
public areas) determined that the low-level sources found in public locations did not present 
significant hazards, and EPA terminated its involvement in the incidents. Once EPA ceases 
involvement, it is entirely unclear whether NRC or the Agreement States have some 
responsibility to regulate the material, or investigate the source of the material, whether or not 
the NRC staff agrees with EPA's risk-informed decision. At present, for all reports that 
unidentified radioactive material is found in a public location (such as in a metal scrap yard, a 
municipal landfill, or a public street), EPA is initially the LFA. 

Coordination work in this area over the past several years, especially following the creation of 
the FRERP, has helped to clarify the roles, responsibilities, and jurisdictions of the Federal 
agencies and the States, as well as provide a more consistent national approach in responding 
to orphan source incidents. This work has resulted in productive dialogue between NRC, EPA, 
DOE, the States, and stakeholders, all working toward a common approach. However, the 
accomplishments in this area have been made relatively recently, as the orphan source issue 
received greater attention at the national and international levels, and there is a need for 
continued improvement. 
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3. JURISDICTIONS AND REGULATORY RESPONSIBILITIES OF FEDERAL AGENCIES AND 
THE STATES 

The following discussion provides detailed information on the identified and/or stated 
jurisdictions and regulatory responsibilities of EPA, DOE, FEMA, and the States regarding 
orphan sources issues: 

The FRERP identifies EPA as the LFA for the response to a radiological emergency at a facility 
that is not licensed, owned, or operated by a Federal agency or an Agreement State. Included 
in this responsibility are radiological emergencies involving both AEA and non-AEA material. 
The EPA is additionally designated as the LFA for radiological emergencies involving 
radioactive material from a foreign or unknown source that has actual, potential, or perceived 
radiological consequences in the United States, its territories, possessions, or territorial waters. 
The FRERP indicates that "unknown sources of radioactive material" refers to those materials 
whose origin and/or radiological nature have not yet been established, and indicates that these 
include contaminated scrap metal and abandoned radioactive material. 

The NCP also identifies responsibilities for a number of Federal agencies, including EPA. As 
stated in the report issued by EPA Region Ill on the Lost Source Exercise, CERCLA " ... and the 
NCP provide EPA broad funding and response authority to protect public health and welfare 
and the environment." In addition, this report states, "The NCP provides authority for an EPA 
removal action (cleanup) to radioactive materials so long as the licensee does not fall under the 
financial assurance provisions of the Price-Anderson amendments Act (not a commercial 
nuclear power plant or DOE facility). While EPA is authorized to respond under the NCP to all 
releases not covered under Price-Anderson, EPA would not normally initiate a removal action 
using CERCLA funds unless other options to address the situation were exhausted or there 
was a request for assistance from another Federal agency." In this respect, the NCP does not 
distinguish between AEA material and NARM, and therefore, the identified authorities would not 
be limited to either of these types of material. 

The EPA/ORIA's response, concerning jurisdictions and regulatory responsibilities in 
addressing the orphan source issue, conforms with the FRERP and the discussion in the Lost 
Source Exercise report. However, EPA/ORIA's response made the distinction that activities 
under CERCLA are limited to emergency situations, whereas the discussion in the Lost Source 
Exercise report made no such distinction, and the text in the FRERP states that EPA is the LFA 
in emergencies where the material " ... has actual, potential, or perceived radiological 
consequences." 

The jurisdictions and regulatory responsibilities of DOE for addressing the orphan source 
problem are relatively well-defined. 

DOE's roles, responsibilities, and jurisdictions for the management of sealed sources are 
contained or described in a number of documents, including 1 O CFR Parts 820 and 835; DOE 
Orders and Notices; DOE's Radiological Control Manual (RCM); and DOE's "Implementation 
Guide for Sealed Source Control and Accountability." These regulations, requirements, and 

6 



guidance documents contain the essential elements of a sealed source management program 
including the receipt, possession, use, transfer, security, reporting of events, inventory, 
accountability, leak-testing, record-keeping, enforcement, and emergency procedures for 
sealed sources. Specifically, these documents describe DOE's procedures and responsibilities 
for the reporting of lost or stolen material, or material otherwise unaccounted for, and for 
responding to the identification of lost, stolen, or otherwise unaccounted for material. 

The FRERP identifies DOE as the LFA for the response to a radiological emergency at a facility 
owned or operated by DOE, as well as emergencies involving the transportation of radioactive 
materials shipped by or for DOE. Although DOE receives significant authority from the AEA, 
DOE's responsibilities and authorities are not limited to material that is covered by the AEA. 
DOE also possesses and uses NARM sealed sources and is responsible for the accountability 
of NARM material. The FRERP also designates DOE as responsible for the initial coordination 
of offsite Federal radiological monitoring and assessment during the response to a radiological 
emergency. The DOE Radiological Assistance Program (RAP) was developed for just this type 
of assistance, and was established by DOE Order 5530.3. DOE RAP teams will respond to 
requests for assistance from States in radiological emergencies, regardless of whether the 
response is coordinated under the FRERP guidelines. If the Federal response were being 
coordinated under the FRERP, DOE would remain responsible for the activities of a RAP team, 
but coordination authority for these Federal response activities would reside with the LFA. 

In general, DOE has responsibility for addressing all aspects of orphan source incidents 
occurring at DOE-owned and -operated sites, and at all DOE activities. In the case of an 
orphan source incident occurring outside a DOE site, DOE has indicated that its roles and 
responsibilities for addressing the orphan source problem are limited to orphan sources that 
can be identified as having originated from within DOE jurisdiction. This would include 
radioactive materials owned, possessed, and/or used by DOE, or a DOE prime contractor, in 
the conduct of DOE activities, which become orphan sources; and radioactive materials that 
were inadvertently released from a DOE site. DOE's responsibility would be limited in situations 
involving radioactive materials owned by DOE but possessed and/or used by an NRC or 
Agreement State licensee under a DOE loan/lease, or similar, agreement. In such situations, 
the agreement stipulates the responsibility of both DOE and the licensee for the possession, 
use, and ultimate disposition of the material. Typically, DOE remains responsible for taking 
possession of the radioactive material at the end of the agreement term, but would not be 
responsible for the packaging and transportation of the material to a DOE site (i.e., DOE would 
accept the material once it is shipped to a DOE facility). DOE would also not be responsible for 
the cleanup of radioactive materials that were covered by one of these agreements, if the 
licensee lost control of the material resulting in the release of radioactive material or spread of 
contamination, unless the agreement specifically identifies the responsibility as DOE's. 

FEMA has only limited regulatory responsibility or jurisdiction for addressing the orphan source 
problem. In addition, FEMA has very limited response personnel and equipment for responding 
to incidents involving radiation sources or material. If an orphan source incident were to 
escalate to a radiological emergency, FEMA could serve in its traditional role of coordinating 
Federal resources for disaster relief, if requested by the Governor of the State, or in response 
to a Presidential disaster declaration. This high threshold would probably require that the 
incident be very large-scale, before FEMA would become involved. If FEMA did become 
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involved, FEMA's role and activities would include providing non-radiological assistance with 
finding medical, housing, and recovery resources for those injured or displaced by the incident; 
assisting in evacuation and/or relocation of individuals and animals; disseminating information 
and literature concerning the long-term effects to the surrounding areas, following the 
radiological emergency; and providing guidance to the public and non-radiological response 
personnel on ways to reduce their risks of injury from the radiological hazard. These activities 
may be pertormed through a number of methods, including public meetings, and radio and 
television broadcasts. However, FEMA typically would not become involved in orphan source 
incidents limited to a single location or to a small number of affected persons. 

FEMA has certain roles and responsibilities, other than incident response, that may be 
applicable to the orphan source problem. FEMA routinely assists States and local governments 
and communities in the development of disaster contingency plans. These contingency plans 
may be site-specific or general in nature. These contingency plans may contain sections on 
responding to sealed sources or devices that present a radiological threat to members of the 
public, or the contingency plans may involve a site that possesses and uses sealed sources 
and/or devices. The Supertund Amendments and Reauthorization Act of 1986 (SARA) requires 
each community to establish a Local Emergency Planning Committee (LEPC) with responsibility 
for the development of such contingency plans. In addition, FEMA periodically provides training 
on the FRERP and other emergency and disaster response and planning, including 
contingency planning, for State and Federal participants. A number of the training programs 
apply to radiological emergencies, as well as other emergencies and disasters. · 

States 

The FRERP discusses States' general responsibilities for responding to radiological 
emergencies. The FRERP notes that, other than in areas under Federal control, " ... the State or 

. local government has the responsibility for taking emergency actions, both onsite and offsite, 
with support provided, upon request, by Federal agencies, ... " for minimizing the radiological 
hazard to the public. In addition, the FRERP states that " ... the concept of operations [of the 
FRERP] recognizes the preeminent role of State and local governments for determining and 
implementing any measures to protect life, property, and the environment in areas not under 
the control of a Federal agency." To address the local government's role in emergencies, the 
SARA requires each community to establish an LEPC, with responsibility for developing 
contingency plans for emergencies and disasters. State and local governments bear the 
ultimate responsibility for taking the necessary steps to protect the public from hazards, 
including radiological hazards, in areas within their boundaries that are not under Federal 
control. If the State or local government is unable to adequately provide this protection during a 
radiological emergency, either because of the magnitude of the hazard or because of a lack of 
appropriate resources or equipment, Federal assistance may be requested in accordance with 
the FRERP provisions. The Federal assistance provided in response to such a request is only 
intended to supplement the capabilities of the State or local government, and is not intended to 
transfer the complete response to the radiological emergency to the applicable Federal 
agencies. Except in extremely rare cases, where the State or local government is found to be 
inadequately minimizing the hazard to the public, or where there are extremely large incidents 
(such as those invoMng several States), the entity that requested the assistance (e.g., State or 
local government, facility, etc.) remains responsible at all times for the response to the 
radiological emergency, and that entity makes the final determination as to when assistance is 
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no longer needed. Requests for assistance in accordance with the FRERP may include 
radiological emergencies involving both AEA and NARM materials. 

In addition to the general responsibilities of all States, Agreement States have the additional 
regulatory responsibilities acquired under the NRG/State agreement, pursuant to subsection 
274b of the AEA. These include establishing and implementing regulations and requirements 
for the control and accountability of licensed radioactive materials; enforcement programs for 
persons who lose control and accountability of their licensed material; and incident reporting 
and response programs that include orphan source incidents. Although the regulation of AEA 
material is limited to NRC or the Agreement States, the regulation of NARM is reserved to the 
States (except for NARM owned or used by or on a Federal facility). Excepting certain 
requirements of the Occupational Safety and Health Administration, there are few national 
requirements for the regulation of NARM. Consequently, the regulation of NARM varies 
considerably from State to State. In an effort that provides increased inter-State consistency, 
the CRCPD has issued "Suggested State Regulations" that address NARM, and numerous 
States have adopted these regulations. 

Beyond Federally legislated requirements for the regulation of radioactive materials, some 
States have been granted the authority, by their legislatures, to expend resources for certain 
additional activities, such as the removal and temporary storage or disposal of radioactive 
material that presents a threat to the public. Under this authority, some States have developed 
effective programs that allow the States to take possession of, transfer, store, and dispose of 
orphan sources. 

4. MECHANISMS FOR IMPROVING COORDINATION: 

A number mechanisms may be utilized to continue to address this issue, including: · 

• Working directly and separately with other applicable agencies to address specific 
issues relating to NRC's working relationship with each agency in the area of orphan 
sources. This could include negotiating additional MOU's, similar to the DOE MOU, with 
other applicable agencies, where deemed necessary to formalize and document inter
agency agreements and procedures; · 

• Request the E-34 Committee to expand its charter to fully address this issue, as it 
deems appropriate for its national orphan source program, and continue participation on 
the E-34 Committee to ensure NRC views are expressed and understood in this area; 

• Initiating an inter-agency Working Group f'NG) comprised of representatives from the 
applicable Federal agencies; one or more State representatives (e.g., CRCPD and the 
Organization of Agreement States representing both Agreement and non-Agreement 
States); and other key stakeholders, such as industry, to provide a consensus position 
on this issue. The WG would need a defined focus so as to not duplicate efforts by 
other groups and initiatives. 

• The NCP provides provisions for situations when there is insufficient national guidance, 
or questions, concerning interpretation of the NCP. These provisions provide that the 
National Response Team (NRT) may be requested to provide guidance and clarification 
on such matters. As a member of the NRT, NRC may request the NRT consider this 
issue as a matter of interpretation of the NCP, and request guidance and clarification 
from the NRT as a whole. The NRT has the authority to take steps to address issues 
brought before it, including the creation of a committee to address the issue. This may 
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have a similar result as the creation of an inter-agency WP as it would likely require 
input from all applicable NRT member agencies as well as the States; 

• Following the 1997 lost source exercise, a number of States and participating 
organizations indicated the need for, and their support for, additional similar exerc_ises. 
Specifically, the State of North Carolina has offered to host a second lost source 
exercise, which is currently planned for May 1999, and similar tabletop exercises have 
been conducted in Regions II and Ill. Continued support of, and participation in, these 
exercises will help to enhance an understanding of, and further define, the roles, 
responsibilities, and jurisdictions of both the participating Federal agencies, as well as 
State, local, and applicable stakeholder participants with the response to the 
identification of an unknown radioactive source that presents a threat to the public 
health and safety and the environment. To this end, NRC staff have built on the 
success of the original lost source exercise to enhance communication and cooperation 
with EPA, the OSCs, and the NRT, in the areas of inter-agency roles, responsibilities, 
and jurisdictions during the response to the identification of an unknown radioactive 
source that presents a threat to the public health and safety and the environment. 

• As discussed above, FEMA has a role in orphan sources in the area of contingency 
planning and training. FEMA currently provides training in the area of response to 
radiological incidents {although, generally concentrating on potential incidents occurring 
at Nuclear Power plants) through the Training Subcommittee of the Federal Radiological 
Preparedness Coordinating Committee {FRPCC). The FRPCC Training Subcommittee 
may be requested to consider the development of training programs and exercises in 
this area, which would first require that they identify and/or develop a consensus 
position on this issue. Alternately, the FRPCC Training Subcommittee may decide to 
initiate a training workshop intended to address issues needing clarification. This 
process has been utilized in the past by the FRPCC Training Subcommittee for 
addressing FRERP issues needing clarification; and 

The staff continues to attempt to identify additional areas which could enhance obtaining a 
national consensus position on roles, responsibilities, and jurisdictions in the area of orphan 
sources. Satisfactory resolution of this issue will likely require a combination of the currently 
available mechanisms being utilized and one or more of the new initiatives discussed above. 
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COORDINATION WITH CRCPD AND 
FUNDING OF CRCPD'S E-34 COMMITTEE 

The staff continues to coordinate closely with Conference of Radiation Control Program 
Directors (CRCPD), through an advisory role on CRCPD's E-34 Committee on Unwanted 
Radioactive Material {the E-34 committee). In this role, the staff has striven to ensure that a 
similar regulatory framework is applied to sources/devices containing Atomic Energy Act {AEA) 
material and Naturally occurring or Accelerator-produce Radioactive Material (NARM), under 
CRCPD's developing orphan source program. 

Funding from the U.S. Environmental Protection Agency (EPA) for the E-34 Committee 
provides authorization only for development of a national orphan source program and 
conducting a pilot program. EPA's funding does not provide for the implementation and 
continuation of an orphan source program once one is developed. The staff expects that 
funding for implementing a national orphan source program would probably come from a 
cooperative effort by the States and applicable Federal agencies. To this extent, the E-34 
Committee has discussed potential cooperative agreements between States to pool resources 
and capabilities for addressing unwanted radioactive materials. The E-34 Committee has also 
proposed discussing the orphan source program, and cooperative agreements between States, 
at the next full CRCPD meeting, in mid-calendar year 1999. 

The E-34 Committee has determined that, for an orphan source program to be most effective, 
such a program requires both the States and applicable Federal agencies to agree and 
particip.ate in all aspects of the program, on a national scale. To address this goal, the E-34 
Committee plans to recommend to the States that they consider ways to promote national 
cooperation and participation in the program. In particular, the E-34 Committee will recommend 

· that the States use the Nuclear Material Events Database (NMED), not only for materials 
events, in general, but also for tracking unwanted radioactive material. The E-34 Committee 
also plans to recommend .that States enhance their regulatory programs in the area of control 
and accountability of radioactive materials, to reduce the potential for lost material. The E-34 
Committee will make these recommendations for both Agreement and non-Agreement States. 

The staff has also supported the E-34 Committee's efforts by recommending that the 
Commission grant CRCPO's request to use NMED as a national database for tracking orphan 
sources. Use of NMED to track orphan sources will provide wide access to orphan source 
information, including NMED information about orphan sources/devices containing NARM. The 
staff's coordination with CRCPD also included meeting with the CRCPD Board on October 16, 
1998, to discuss CRCPD's plans regarding the E-34 Committee and the orphan source 
problem, and to discuss NRC's efforts and activities in the orphan source area. The staff plans 
to continue participating in an advisory role on the E-34 Committee, meeting with CRCPD when 
requested on orphan source issues, and emphasizing that a similar regulatory framework 
should be applied to orphan sources/devices containing AEA material and orphan 
sources/devices containing NARM. 

Attachment 4 



ATTACHMENT 5 

. LETTER FROM DOE, 
TRANSMITTING SIGNED MOU, 
DATED DECEMBER 18, 1998 



Department of Energy 
Washington, DC 20585 

December 18, 1998 

Mr. Carl J. Paperiello, Director 
Office of Nuclear Material Safety 

and Safeguards 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 

Dear Mr. Paperiello: 

The purpose of this letter is to transmit the Memorandum of Understanding 
(MOU) between the Office of Waste Management and the Office of Nuclear 
Material Safety and Safeguards regarding the management of sealed sources. I 
have signed the enclosed MOU and am forwarding it to you for your signature. 

Both of our staffs have put a great deal of time and effort into this document 
and I am happy to be able to bring this effort to closure. I look forward to 
continuing to work with you and your staff as well as your regional offices and 
the Agreement States to protect the public health and safety. 

If there are any questions, please have your staff contact Robert Campbell at 
(301) 903-7127. 

Enclosure 

Sincerely, 

Mark W. Frei 
Acting Deputy Assistant Secretary 

for Waste Management 
Envirorunental Management 



MEMORANDUM OF UNDERSTANDING 
BETWEEN THE 

U.S. NUCLEAR REGULA TORY COMMISSION 
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS 

AND THE 
U.S. DEPARTMENT OF ENERGY 

OFFICE OF WASTE MANAGEMENT 
CONCERNING MANAGEMENT OF SEALED SOURCES 

I. INTRODUCTION 

The Federal Radiological Emergency Response Plan (FRERP) provides guidance for the 
response of Federal agencies in peacetime radiological emergencies that have actual, potential, 
or perceived radiological consequences within the United States, its Territories, possessions, .or 
territorial waters. Although the FRERP encompasses a broad range of radiological 
emergencies, it does not provide specific actions that each agency must take when a 
radiological emergency is identified. This Memorandum of Understanding (MOU) defines the 
roles and responsibilities between the U.S. Nuclear Regulatory Commission (NRC) and the 
Department of Energy (DOE) in situations where the NRC is responsible for the Federal 
response to a radiological emergency, but that does not require an immediate response (i.e .• 
activation of the NRC Incident Response Plan as described in NRC Management Directive 8.2), 
and where the transfer of licensed source, special nuclear, or byproduct radioactive material -
as defined under the Atomic Energy Act of 1954, as amended (the Act) - primarily in the form of 
sealed sources and devices as described in section IV. 8., to the DOE is determined to be 
necessary to protect the public health and safety and the environment. 

11. BACKGROUND 

This MOU formally defines the activities carried out since 1992 under agreements reached via 
exchange of correspondence between NRC and DOE. The need for this agreement arose due 
to the fact that licensed radioactive material which exceeds the Class C limits defined in §61.55, 
Title 10 Code of Federal Regulations (CFR) is not acceptable for disposal at commercial 
disposal sites. The Low-Level Radioactive Waste Policy Amendments Act of 1985 (PL 99-240) 
made DOE responsible for the ultimate disposition of this material. Until such time as the DOE 
has in place a disposal or routine acceptance and storage capability for the various types of this 
material, this agreement is nece~sary to allow transfer of material which exceeds Class C limits 
from NRC and Agreement State licensees to the DOE in limited situations which pose an actual 
or potential threat to the public health and safety. 

Under limited situations, described in more detail in Section IV. A. of this agreement, DOE will 
consider accepting material at the request of NRC which does not exceed Class C limits, but 
only under situations where there is an actual or potential threat to the public health and safety 
that cannot be mitigated by other reasonable means. 
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Ill. PURPOSE 

This MOU applies to the recovery and disposition of byproduct, source, and special nuclear 
material in the possession of licensees and in the public domain by the DOE at the request of 
NRC. Although this MOU is intended to apply to these materials in the form of sealed sources, 
it is envisioned that under rare circumstances this MOU will apply to the recovery and 
disposition of radioactive materials in other forms, as described in section IV. 8. In addition, 
this agreement applies only to material in the private sector, licensed by NRC or an Agreement 
State, which represents an actual or potential threat to the public health and safety. 

The determination of an actual or potential threat to the public health and safety will be made by 
the NRC as described in this MOU, in consultation with and participation by DOE, and may be 
based on such factors as condition of the material, environmental conditions that may affect the 
containment of the material, or loss of adequate controls by the licensee because of financial, 
technical, or other reasons. This MOU represents the process by which NRC may request 
assistance of DOE to mitigate or eliminate an actual or potential threat to the public health and 
safety from sealed sources and devices, after all other reasonable alternatives have been 
unsuccessfully explored. 

This MOU does not apply to situations where the DOE has in-place the required capabilities for 
routine acceptance, storage, and/or disposal of material which exceeds the limits of §61.55, 10 
CFR as specified in P.L. 99-240. Any agreements required under those situations will be 
entered into separately or as a specific modification of this MOU. In addition, this MOU does 
not apply to situations which require activation of the NRC Incident Response Plan, nor does it 
apply to safeguards or reactor incidents. 

IV. SCOPE 

A. Types of radioactive materials 

This agreement is limited to only those radioactive materials which are defined under the 
Atomic Energy Act of 1954, as amended, as source, special nuclear, or byproduct 
materials. This agreement does not have the authority to require the NRC or DOE to 
respond to non-emergency situations, pursuant to this MOU, involving radioactive 
materials or to respond to emergency situations which do not involve materials regulated 
by the NRC. 

This agreement is primarily intended to provide, under emergency situations as 
described in this MOU, for the proper recovery and disposition by the DOE of radioactive 
materials that are regulated by NRC that exceed Class C waste limits defined in §61.55, 
10 CFR. Radioactive materials which do not exceed Class C limits are also covered by 
this agreement in circumstances that represent an actual or potential threat to the public 
health and safety and for which there are no other reasonable alternatives to mitigate the 
threat. NRC and DOE will consider situations involving radioactive material which does 
not exceed Class C limits on a case-by-case basis as described in section IV. E., or 
other agreed upon procedures. 

Revision: December 3, 1998, #2 2 



Routine acceptance of material that does not exceed Class C limits is not a part of this 
MOU and would fall under the authority of the States in accordance with the intent of PL 
99-240. No activities contained in this MOU are intended to undermine the authorities 
and responsibilities of the States as defined in PL 99-240. Further, situations which 
would be considered an emergency solely due to the lack of access to a compact or 
regional disposal site are not part of this MOU; These situations are covered in the 
emergency access provisions of PL 99-240 and must be addressed in accordance with 
10 CFR Part 62. The purpose of 1 O CFR Part 62 is to mitigate any serious or immediate 
threat to the public health and safety due to denial of access to a low-level waste 
disposal facility. 

B. Form of Radioactive Material 

This agreement primarily addresses the radioactive materials defined in section IV. A. in 
the form of sealed sources or in devices containing sealed sources. In general, the 
material must also be a form that is readily transportable, does not require significant 
special handling or unique handling equipment or capabilities, and is confined to a single 
location. Material forms which are determined to be outside these conditions will be 
handled on a case-by-case basis in accordance with section IV. E., or other agreed 
upon procedures. 

C. Quantity of Radioactive Material 

It is envisioned that most cases covered under this MOU will involve only a small 
number of sealed sources or devices, usually less than ten, and only relatively small 
licensees. Quantities of radioactive material contained in individual sealed sources or 
devices should not exceed the maximum authorized on the sealed source or device 
vendor's license. Situations involving significantly greater numbers of sealed sources or 
devices or large scale licensees will be considered on a case-by-case basis by the NRC 
and DOE in accordance with section IV. E., or other agreed upon procedures. 
Radioactive materials shall not be combined or altered for the sole purpose of meeting 
the conditions of this MOU. 

D. Nature of the Threat to the Public and Response Required 

This agreement does not apply to emergency situations requiring an immediate 
response, to situations for which immediate health and safety concerns have not been 
mitigated or to situations for which the NRC would not be designated as the Lead 
Federal Agency (LFA) for the federal response to a radiological emergency. This MOU 
addresses situations which the NRC determines, in consultation with DOE, represent an 
actual or potential threat to the public health and safety. The level of response required 
under this MOU will be based on an assessment of the potential health and safety 
consequences of the situation (e.g., amount of material involved, potential for radiation 
exposure or releases of radioactive material, and potential impact on the environment). 

The authorities and responsibilities of certain Federal agencies (including NRC and 
DOE) for responding to radiological emergencies are specified in the FRERP. Activities 
under this MOU must be consistent with the FRERP for responses to radiological 
emergencies and must not interfere with or take precedence over FRERP activities. In 
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addition, actions necessary to mitigate an emergency requiring an immediate response, 
or to mitigate an immediate health and safety threat (radiological or otherwise) -
including temporary control over radioactive material - must be taken prior to any DOE 
recovery or disposition activities. 

Assistance by DOE to recover and manage the material may only be requested by NRC 
after all other reasonable alternatives to alleviate the situation are addressed. In 
addition, NRC shall identify the response requested of DOE. DOE shall detennine the 
appropriate response to ensure the present or potential threat is mitigated or eliminated 
in such situations where existing controls may not be adequate to ensure long-term 
assurance of the public health and safety. 

E. Exceptions to the primary intent of this MOU 

The purpose of section IV, Scope, is to define the bounds of this agreement in specific 
terms. Paragraphs A-C of this section indicate that exceptions to the conditions of this 
agreement may be necessary. The reason for these exceptions is that it is recognized 
that situations involving actual or potential health and safety threats requiring DOE 
assistance will not be limited to only small quantities of sealed sources which exceed the 
Class C limits as defined in 10 CFR Part 61.55. 

In situations where the materials involved do not m~et the specific conditions described 
in paragraphs A-C above, but DOE assistance is detennined by NRC to be necessary, 
then the NRC shall document the reason why it is appropriate to respond to the 
particular situation under the terms of this MOU, document why DOE assistance is 
necessary for the particular situation, and provide this information to DOE. The DOE 
shall review this information and document the response it intends to take based upon 
the information provided, and provide this information to the NRC. So as to not delay a 
response to a request for assistance, this exchange of information may take place 
electronically, so long as hardcopy follow-up is provided. 

F. Other Limitations 

This agreement, and subsequent DOE recovery and disposition actions, are generally 
limited to packaging, transport, and/or receipt of radioactive materials, and the 
associated requirements to conduct those activities. 

This agreement is not intended to require or imply that DOE will provide decontamination 
or clean-up activities, except as a direct result of a DOE recovery operation, nor will 
DOE be expected to perform recovery or disposition actions for materials other than 
those specifically identified in this document. 

This MOU does not apply to requests for radiological assistance from DOE Radiological 
Assistance Program teams. 

V. AUTHORITY AND REGULA TORY PROGRAMS 

A.NRC 
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NRC is responsible for licensing and regulating nuclear facilities and material and for 
conducting research in support of the licensing and regulatory process, as mandated by 
the Atomic Energy Act of 1954, as amended; the Energy Reorganization Act of 1974, as 
amended; in accordance .with the National Environmental Policy Act of 1969, as 
amended; and other applicable statutes. NRC responsibilities include protecting public 
health and safety, protecting the environment, and safeguarding nuclear materials in the 
interest of national security. 

The Office of Nuclear Material Safety and Safeguards (NMSS} was established under 
Section 204 of the Energy Reorganization Act of 1974, as amended, and is charged with 
the responsibility of protecting the public health and safety through regulatory control of 
the safe use of byproduct, source, or special nuclear material, for medical, industrial, 
academic, and c.ommercial uses. To accomplish this goal, NMSS uses licensing, 
inspection, enforcement, development and implementation of regulations, guidance and 
policy, safety reviews for products that use the material (including sealed sources and 
devices}, and other means available according to 10 CFR. 

B. Agreement States 

Section 274 of the Atomic Energy Act of 1954, as amended, provides the NRC the 
authority to discontinue its regulatory authority over certain radioactive materials 
(including sealed sources and devises} within a State that has agreed to establish and 
maintain a regulatory program for the materials that is adequate to protect the public 
health and safety, and is compatible with NRC's program. States that have been found 
to meet these criteria and have entered into such agreements with NRC are called 
Agreement States. These Agreement States have independent authority to regulate the 
radioactive materials specified in the agreement within their boundaries, and are 
charged with protecting the public health and safety through the licensing, regulation, 
and enforcement of activities associated with the materials. 

Under PL 99-240, each State is responsible for providing for the disposal of radioactive 
material which does not exceed a waste Classification of C that is generated within its 
boundaries. In addition, State and local governments have primary responsibility for 
determining and implementing appropriate measures to protect life, property, and the 
environment from radiological and other hazards. 

C.DOE 

DOE is responsible for conducting research and development, and other activities, to 
support the use of byproduct, source, and special nuclear materials for medical, 
biological, health, and other uses as mandated by the Atomic Energy Act of 1954, as 
amended; the Energy Reorganization Act of 1974, as amended; the Department of 
Energy Organization Act, as amended; and other applicable statutes. 

DOE is responsible for the disposal of radioactive material which exceeds a waste 
Classification of C as defined in §61.55, 1 O CFR as mandated by PL 99-240. DOE is 
required to assure the public health and safety as mandated by Section 102(13} of the 
Department of Energy Organization Act, as amended, and is responsible jointly with 
NRC for the development of contingency plans to recall or recapture radioactive 
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materials under Section 204(b)(2)(8) of the Energy Reorganization Act of 1974, as 
amended. In addition, DOE is granted the authority to take, requisition, condemn, or 
otherwise acquire any special nuclear, source, or byproduct material as authorized by 
Sections 55, 66, and 81, respectively, of the Atomic Energy Act of 1954, as amended. · 

VI. AGENCY RESPONSIBILITIES AND AGREEMENTS 

NRC and DOE staffs will closely coordinate actions in both the planning and execution phases 
to: (1) ensure a timely response where DOE assistance is necessary; (2) provide adequate 
protection of the health and safety of the public and occupational workers involved in 
responding to requests for assistance; and (3) ensure cost effective operations. Each agency 
will develop, in consultation with the other, appropriate procedures as necessary to implement 
this agreement. Each agency will designate the organization and key personnel responsible for 
the day-to·day coordination and management of activities covered by this MOU. 

A. NRC Responsibilities 

1. Upon discovei:y of a potential radioactive material incident concerning NRC or 
Agreement State licensed material in an uncontrolled condition that does not 
require activation of the NRC Incident Response Plan, the NRC regional and 
headquarters offices will follow the procedures contained in NRC Manual 
Chapter (MC) 1301, "Response to Radioactive Material Incidents that do not 
Require Activation of the NRC Incident Response Plan," or Policy and Guidance 
Directive (P&GD) 9-12, "Reviewing Efforts to Dispose of Licensed Material and 
Requesting DOE Assistance, M as applicable. 

a. Manual Chapter 1301 is applicable to this MOU in situations where 
licensed material is in an uncontrolled condition in an unrestricted area 
and a responsible party cannot be readily identified. Incidents applicable 
to MC 1301 may include locations which are unlicensed, as well as 
licensed locations where the licensee is not authorized to possess the 
radioactive material. When requesting assistance of DOE is considered 
for these type incidents, MC 1301 will be consulted for the procedures 
and guidance to follow for determining whether DOE assistance is 
appropriate and necessary. Once DOE assistance is determined to be 
appropriate and necessary, MC 1303, "Requesting Emergency 
Acceptance of Radioactive Material by DOE: will be consulted for the 
procedures for making the request. 

b. P&GD 9-12 is applicable to this MOU in situations where an NRC or 
Agreement State licensee is unable to safely maintain control over its 
licensed material, or there is a high potential for the licensee to lose 
control of its licensed material. NRC and Agreement State license 
reviewers will use this document to determine if DOE assistance with the 
material is appropriate and necessary, and for making the request. This 
document contains, in part, guidance for determining the need for DOE 
assistance based on an evaluation of: (1) whether viable options are 
available for recovery and disposition of the radioactive material, (2) the 
licensee's ability to adequately maintain control over the material and 
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available options for achieving this, and (3) whether the material is 
causing or has a high potential to cause a significant health and safety 
risk to members of the public. 

2. Upon determining that DOE assistance is likely, NRC staff shall consult with 
DOE staff to: (1) provide appropriate information available on the incident (e.g., 
information listed in Enclosure 1 to P&GD 9-12 or MC 1303); (2) determine if any 
additional information is needed; and (3) identify any special conditions or 
requirements concerning the incident. 

3. Upon determining that DOE assistance is appropriate and necessary, NRC 
staff shall formally request DOE assistance in accordance with MC 1303 or 
P&GD 9-12, as applicable. These documents specify the procedure for making 
an official request for DOE assistance, information that is to be provided to DOE 
(e.g., sealed source identification and condition information, licensee name, point 
of contact, applicable historical information, etc.), the DOE addressee for the 
request, and follow-up actions after the request is made. Prior to issuance of the 
formal request, NRC will notify the applicable DOE staff (via phone or electronic 
media) that the request is being made. 

4. Prior and subsequent to requesting DOE assistance, NRC will determine the 
extent of assistance that other parties involved are responsible for, or are able to, 
provide for the recovery of the material to minimize the cost to the government. 
Examples include providing for the packaging and/or transport of the material. 

5. Agreement States seeking DOE assistance applicable to this MOU shall make 
all requests through NRC, following the guidance in MC 1301, MC 1303, or 
P&GD 9-12. NRC staff will evaluate the Agreement State's request and 
determine if all applicable information has been provided and if requesting DOE 
assistance is appropriate and necessary. NRC will not forward the request to 
DOE until the request contains complete information and provides sufficient 
justification for requesting DOE assistance, and will work with the Agreement 
State to obtain this information. NRC will make all requests for DOE assistance. 
under this MOU on behalf of the Agreement States and shall serve as the single 
point-of-contact for evaluating the requests in accordance with this MOU. 

6. NRC shall arrange for transfer of title of the recovered materials to DOE or to 
other parties who will take possession of the material, as designated by DOE. 

7. Within its regulatory authority, NRC will ensure, and expedite where 
appropriate, license and/or certification reviews and amendments are performed 
as necessary to support safe and timely recovery of the materials and to 
minimize costs to the government incurred in recovery and shipment operations. 

B. NRC shall coordinate the efforts of non-DOE involved parties in recovery 
operations, and participate, as appropriate and necessary, to ensure adequate 
protection of public/worker health and safety, and to ensure regulatory 
compliance, as applicable. 
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B. DOE Responsibilities 

1. DOE staff will participate and consult with NRC in the determination process 
for requesting DOE assistance. 

2. Upon receipt of a formal request for assistance, DOE will review the request 
against the requirements of this agreement, Departmental policies in effect at the 
time of the request, changes in legislative authority which may affect actions 
requested, and expected cost versus available funds to carry out the requested 
action. DOE will review each request to ensure all reasonable options for 
disposition have been exhausted prior to providing assistance. Upon completion 
of this review, DOE will notify NRC of the action it will take. 

3. Upon acceptance of a request for assistance, DOE shall identify, package, 
transfer, receive, and/or store the radioactive material at a DOE or other 
appropriate facility; or contract with appropriately licensed firms for these 
services. 

4. DOE will coordinate, through NRC, with the licensee and/or local authorities 
and other agencies, as appropriate, regarding the details of the recovery 
operations and provide information on progress and status. 

5. DOE will take title of the radioactive material either at the material pickup 
location or at the designated receiving site, as determined on a case-by-case 
basis, or ensure title is transferred to appropriate parties contracted for services. 

6. DOE may review procedures that NRC uses to determine: (1) that material is 
an imminent threat to the public health and safety; (2) that all available options 
for disposition of the material have been exhausted; and (3) that a request for 
DOE assistance with radioactive material is appropriate and in accordance with 
this MOU. 

7. DOE will plan and budget, as appropriate, for its costs to provide for 
reasonably expected requests under this agreement. 

8. DOE shall utilize its field elements, contractors, laboratories, and facilities, 
and private industry, as required, in recovery and disposition operations, for the 
safe, timely, and efficient conduct of these operations. The use of these facilities 
is limited to those sites with appropriate ~pabilities and compliance with 
applicable regulations, as well as necessary funding. If such a site or necessary 
funds are not available, DOE will consult with NRC and/or other Federal and 
State agencies to determine if managing the material may be accomplished by 
other means. 

c. Coordination Officers 

Each agency shall designate an individual(s) who will serve as the respective 
coordination officer(s), or point(s) of contact (POC). The POCs will coordinate and 
facilitate actions required by their respective agencies. Additionally, they will establish 
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and maintain a call list {names, phone, and fax numbers) of responsible persons for day
to-day contact on any matter related to this MOU, and shall provide this call list to each 
other, as requested and appropriate. 

VII. ELEMENTS OF COORDINATION 

A. lnfonnation Exchange 

Both agencies agree to exchange information with respect to relevant programs and 
lessons learned. The purpose of the exchanges is to provide expert technical 
assistance to both agencies and to assist either agency by reducing or eliminating 
duplication of effprt. The sharing of information between DOE and NRC (and Agreement 
States as appropriate) will be exercised to the extent authorized by law (i.e. NRC and 
DOE directives, statutes, and regulations), and will be consistent with each agencies' 
missions. 

Both agencies recognize the need to protect from public disclosure, data and infonnation 
that are exchanged between them, which fall within the definition of trade secrets, and 
confidential commercial or financial information. Both agencies agree to exchange 
proprietary information in accordance with applicable regulations and their regulatory 
authority. If a request calls for a disclosure determination regarding proprietary 
information obtained from either agency, such as a Freedom of Information Act request 
or response to a Congressional inquiry - or either agency must comply with various 
regulatory or public information responsibilities - the agency responsible for the 
information will be promptly notified, by the other agency, of the need for disclosure of 
the information. The responsible agency will make any needed contact with the 
submitter of the protected information and will accept the responsibility for evaluating the 
submitter's comments, before rendering the disclosure determination. 

B. Sharing Other Information 

DOE and NRC will also offer each other the opportunity to comment on regulations, 
regulatory guides, or other communications that refer to activities, policies, or regulations 
of the other agency, that are relevant to this agreement. If practicable, the documents 
will be provided for comment prior to issuance. 

Either agency may request additional information, when such is deemed necessary to 
complete its mission. 

VIII. MEETINGS 

A. Annual Inter-Agency Meeting 

The following are the offices and officers responsible for this agreement: 

1. For the U.S. Nuclear Regulatory Commission: 

Director, Office of Nuclear Material Safety and Safeguards 
U.S. Nuclear Regulatory Commission 
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Mail Stop T8-A23 
Washington, D.C. 20555 
Telephone: (301) 415-7800 

2. For the U.S. Department of Energy: 

Deputy Assistant Secretary for Waste Management 
Environmental Management 
U.S. Department of Energy 
Mail Stop 58-040/FORS 
Washington, D.C. 20585 
Telephone: (202) 586-0370 

The DOE and NRC responsible officers, or their designated representatives, shall meet 
at least annually to evaluate the activities related to this MOU and make 
recommendations to agency heads on its effectiveness. DOE and NRC will host the 
meeting on alternating years. 

B. Coordination Officers 

Coordination officers, POCs, or their designated representatives, shall meet, on a 
semiannual basis, to discuss technical issues related to this MOU, review the status of 
actions underway or planned, discuss any problems or issues, and recommend 
necessary changes. DOE and NRC shall host the meeting on alternate dates. 

IX. OTHER LAWS AND MATTERS · 

Nothing in this MOU shall be deemed to restrict, modify, or otherwise limit the application or 
enforcement of any laws of the United States with respect to matters specified herein, nor shall 
anything in the MOU be construed as modifying, restricting, or directing the existing authority of 
either agency. 

Nothing in this MOU shall be deemed to establish any right nor provide a basis for any action, . 
either legal or equitable, by any person or class or persons challenging a government action or 
a failure to act. 

This MOU shall not be used to obligate or commit funds or as the basis for the transfer of funds. 

X. EFFECTIVE DATE, MODIFICATION, AND TERMINATION OF MOU 

This MOU may be further implemented by supplementary agreements in which authorized 
representatives of DOE and NRC may further amplify or otherwise modify the policy or 
provisions in the memorandum or any of its supplements, provided that any material 
modifications of the provisions or any of its supplements shall be subject to the approval of the 
authorized signatories of this memorandum or their designated representatives. 

This MOU will take effect when it has been signed and dated by the authorized representatives 
of DOE and NRC. It may be modified by mutual written consent, or terminated by either agency 
upon 60 days advance written notice. The agencies agree to reevaluate this MOU at least 
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every five years, at which time either agency has the option of renewing, modifying, or 
terminating this MOU. 

Approved and accepted for the 
U.S. Nuclear Regulatory Commission 

Carl J. Paperiello 
Director 
Office of Nuclear Material Safety 
and Safeguards 

Date 

Revision: Oec:ember 3, 1998, #2 

Approved and accepted for the 
U.S. Department of Energy 

I Z&tW, 1AtA.. 
Mark W. Frei 
Acting Deputy Assistant Secretary for 

Waste Management 
Environmental Management 

12(t8/'1f 
Date • 

11 



PROS AND CONS OF A POTENTIAL ORPHAN SOURCE CONTRACT PROGRAM 

To consider the pros and cons of establishing a contract program that would enable licensees 
or the U.S. Department of Energy (DOE) to take possession of, and arrange for proper 
disposition of orphan sources, it was necessary to: a) define the required capabilities of such a 
contractor and the bounds of such a contract; b) determine whether the U.S. Nuclear 
Regulatory Commission (NRC) has the legal authority to issue such a contract; c) determine 
any factors that would limit such a contract; d) identify alternative means to accomplish the 
objectives of such a contract; and e) identify the positive and negative effects and 
consequences of such a contract and the alternatives. 

A. Contractor Capabilities and Contract Bounds 

To define the required capabilities of such a contractor and the bounds of such a 
contract, it was necessary to understand the types of orphan sources typically 
encountered, ascertain ranges of geographic locations and potential environmental 
and/or other hazardous or difficult conditions that may be encountered, determine 
appropriate response options to orphan source incidents, and identify appropriate 
disposition options. 

Conditions Under Which One May Encounter an Orphan Source 

Orphan sources may be encountered in a wide range of geographical and 
environmental conditions and may be found at any type of location, including industrial 
complexes, private residences, roadsides, school grounds, and in old and dilapidated 
structures, as well as buildings containing radioactive contamination and/or other 
hazardous materials. Therefore, for the contract to be effective, a contractor would be 
required to respond under all these types of conditions, not be restricted to any 
geographical region, and have the capabilities for dealing with other potentially 
hazardous situations. However, because States have the responsibility for protecting 
the public from health and safety threats (as first responders), and because NRC, U.S. 
Environmental Protection Agency (EPA), or an Agreement State radiation protection 
program would also respond, in all situations, if requested, to the immediate radiological 
hazards, to mitigate the threat to the public health and safety, the staff expects that the 
contractor would not be asked to respond to an orphan source incident unless all 
immediate threats had been mitigated, and the incident was in the recovery, 
remediation, or investigation phase. 

One option for addressing the variety of geographical and technical needs of the 
contract is to issue contracts to multiple contractors. When deciding which contractor to 
use for a given orphan source situation, the staff would consider each contractor's 
special expertise and ability to respond in a timely manner to the particular incident, to 
ensure the best contractor is selected for an efficient and appropriate response. 
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Determine Appropriate Response and Identify Appropriate Disposition Options 

The determination of an appropriate response would be based on reports from first 
responders and/or NRC, DOE, EPA, or Agreement State response personnel at the 
location of the incident, considering the experience, knowledge, and capabilities of the 
contractor. Although orphan source incidents are inherently variable, most orphan 
source incidents do have some aspects that are similar, including: 

• Identification of the radioactive material is difficult (i.e., determination of isotope, 
activity, sealed source model and serial number, device model and serial 
number, and integrity of the sealed source or device); 

• First responders are unequipped to determine former owners or responsible 
parties; and 

• Only limited radiological information is know about the radioactive material (e.g., 
radiation levels at specified distances, other hazards involved, shielding 
capability, potential for the spread of contamination, etc.). Once the incident 
moves into the investigative phase, identifying information concerning the orphan 
source becomes increasingly more important, especially for determining the 
appropriate response to recover the material, and for determining an appropriate 
disposition. 

NRG typically becomes aware of a radiological incident involving an orphan source only 
after response activities are well underway or completed. NRC's response to orphan 
source incidents is, therefore, usually based on information obtained from the first 
responders or the State radiological control program personnel. NRG would then use 
this information to request a response from the orphan source contractor. The 
contractor would respond at the incident location and make a determination/verification 
of the source isotope, activity, and a preliminary identification of source and/or device 
model and serial number. In addition, the contractor would be expected to respond· with 
other appropriate equipment and capabilities to recover the source, package it in an 
appropriate transport container, and deliver it for transport to another licensee or to [one 
of] its licensed facilities. This would require that the contractor have the appropriate 
license authorizations and capabilities for handling, packaging, transporting or delivering 
for transport, and temporarily storing, a wide variety of radioactive materials. In addition, 
the contractor would be expected to determine disposition options/alternatives based on 
the initial information received from the first responders or State radiation protection 
program personnel. These disposition options may be modified once the material is 
recovered and further identified. 

Further identification efforts by the contractor would include a determination of source 
and/or device model and serial number, and manufacturer or primary distributor. This 
additional information could be used in an attempt by NRC or Agreement States to 
locate a responsible party, but it could also be used by the contractor to identify other 
disposition options, such as identifying parties interested in acquiring the source for use. 
The staff expects that in some cases, the expense that would be incurred to determine 
sufficient information to identify a responsible party or to determine additional disposition 
options would be greater (and in some cases much greater) than the costs to act on a 
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particular disposition option initially identified by the contractor, or it may become clear 
that further identification efforts would have little or no chance for success. NRC would 
need to consider cases such as this carefully to avoid perceived impropriety. An 
impropriety could be perceived whether or not NRC pursued attempting to obtain. 
additional information. For example: if NRC's contractor pursued efforts to further 
identify the source, it could be perceived as wasteful, if the efforts were not successful; if 
NRC decided to stop source identification efforts, because of resource or other 
considerations, the Agency could be perceived as not performing its regulatory duty to 
identify and take enforcement action against a responsible party. 

Once the contractor's orphan source identification efforts of the orphan source is 
complete, the contractor could determine appropriate disposition options for the orphan 
source and present those options to NRC. The greater number or variety of options that 
the contractor is able to identify, the more cost-effective the contract will be. Therefore. 
this contract would require a contractor who is well-experienced in performing source 
recovery operations, as well as determining appropriate disposition options. 

B. NRC Legal Authority to Issue an Orphan Source Contract 

Previous informal discussions have indicated that NRC has the legislative authority to 
issue an orphan source contract, but that a number of legal issues (discussed below) 
would need to be addressed before issuance of such a contract. However, no 
documented, formal finding regarding the basis for NRC issuing an orphan source 
contract, and how, or to what extent, NRC's legislated roles and responsibilities or other 
legal issues would limit such a contract, could be identified. 

Discussions with Office of the General Counsel (OGC) staff having responsibilities in the 
contractual and rulemaking areas were held to further investigate and clarify NRC's 
authority for establishing an orphan source contract, and any limitations on the contract 
caused by any legislation, contract law, or other legal or technical issues. These 
discussions reinforced that there were no legal or other limitations that could prevent 
NRC from establishing an orphan source contract (more specifically, a contract to take 
possession and dispose of radioactive materials that present a health and safety threat 
to members of the public). However, these discussions identified several specific 
limitations and conditions concerning what an orphan source contract could include and 
how it may be issued. Examples of these will be discussed in the next section. 

C. limitations of an Orphan Source Contract 

As discussed above, through discussion with OGC, several specific limitations and 
conditions concerning what an orphan source contract could include and how it may be 
issued were identified. Examples of these include the following: 

• Any contract issued to recover radioactive material for the purpose of protecting 
public health and safety could not include non-Atomic Energy Act (AEA) material 
[i.e., Naturally occurring or Accelerator-produce Radioactive Material (NARM)]. 
However, several potential scenarios are envisioned where NARM could be 
involved in an orphan source recovery and where it is possible that an NRC 
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contractor may be asked to respond. Attachment 8 discusses several of these 
potential scenarios. 

• As long as there are commercial contractors available that could potentially have 
the capabilities necessary for an orphan source contract, NRC would be required 
to solicit interest in the contract as a competitive bid and would be prohibited 
from seeking a contract with DOE or a DOE prime contractor, unless it was 
determined that none of the commercial contractors could be accepted, nor was 
interested in the contract. 

• The AEA provides the basis for NRC to take ownership of radioactive material, 
as needed to carry out its mission (including protecting the public health and 
safety), but NRC does not currently have the capabilities in place to take 
possession of the quantities and wide variety of types of radioactive materials 
that have been encountered in past orphan source incidents. NRC has taken 
ownership of radioactive materials on several occasions, but, on most of these, 
NRC only took title to the material and subsequently transferred title to the 
material to DOE for ultimate disposition without ever taking possession of the 
material. NRC has also taken possession of radioactive materials where there 
has been an imminent threat to the public health and safety from the material 
and no other actions could be taken to mitigate the threat. This was especially 
true a number of years ago when NRC had radioactive material storage 
capabilities at several of the regional offices. These storage capabilities are no 
longer maintained by any of the regional offices. In cases where NRC took title 
to material, but not possession, the material remained secured onsite until it. 
could be removed by an authorized person. 

Additional potential legal issues were identified after these preliminary discussions and 
were provided, via memorandum, to OGC for further consideration (see Attachment 8). 
OGC subsequently provided verbal responses to these issues which further clarified that 
NRC has the authority to issue a contract that would take title to abandoned radioactive 
materials and arrange for its disposition. However, any such contract would be limited 
by NRC's authorities, under the AEA, in as much as the contract could only include 
radioactive materials covered by the AEA (source, byproduct, or special nuclear 
materials). In addition, OGC indicated that, though possibly limiting the scope and 
effectiveness of such a contract, none of the issues identified in Attachment 8 would 
likely prevent the issuance of an orphan source contract. 

Other potential limitations identified while developing this response include the following: 

• Discussions with several licensees that were identified as potentially having the 
capabilities necessary to perform this type contract indicated that the licensees 
would be prohibited from applying for the disposal permits on behalf of NRC in 
cases where it was determined that disposal was the best alternative for 
disposition of the material. The licensees could file the applications for NRC, but 
the applications would be required to be signed by authorized NRC 
representatives. OGC staff was questioned concerning this issue and indicated 
that likely anyone within the agency could be designated as an authorized 
representative for the purposes of approving and signing the disposal permit 
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application. However, OGC continues to investigate whom this person would 
need to be designated by, and if there are any limitations or conditions as to who 
could be designated as the authorized representative. 

• Any orphan source contract would need to be written so as to be flexible enough 
to allow for a wide variety of orphan source scenarios (e.g., all isotopes covered 
by the AEA, a large range of source activities, and the capability to respond to a 
large variety of locations and conditions). However, to enable interested 
solicitors to prepare comprehensive proposals and ones that would not reflect 
inflated costs because of uncertainties in contractor duties, the statement of 
work for the contract would need to be relatively specific as to the activities of the 
contractor. In 1997, DOE attempted to issue a contract that contained similar 
duties and responsibilities as were determined to be required of an orphan 
source contractor. DOE's experience with the responses received to the 
solicitation for bid was that the costs of such a contract would be exorbitantly 
expensive. DOE indicated that it attempted to write the solicitation for bid 
generally enough to cover a variety of situations, but the respondents indicated 
that the solicitation for bid was written too broadly and they had to assume worst 
case scenarios in their responses. DOE further discussed its needs for a 
contract with the respondents, to clarify the required capabilities. These 
discussions suggested that the costs of such a contract may be less than initially 
indicated. Ultimately, DOE did not. issue the contract, but rather decided to use 
the existing capabilities of its national labs for the contract. 

• It is expected, based on past experience, that a large portion of the activities that 
would be conducted by an orphan source contractor would be for the benefit of 
non-NRC licensees. To address fairness and equity concerns with the NRC 
licensees paying for an activity that does not benefit them, appropriation funding 
should be sought from the general fund. 

• Radioactive material recovered by an NRC orphan source contractor could be 
traced to an Agreement State licensee. In this situation, it is expected that the 
applicable Agreement State would take appropriate actions against the licensee 
for the recovery of the material. However, if this were not the case (either 
because the Agreement State did not, or was not able to, take the appropriate 
actions), NRC's ability to require the responsible party to recover, or accept 
back, the material, could be very limited. 

Discussions with waste handlers and brokers and review of capability statements 
received indicate that there are commercial companies that would likely have 
some or all the appropriate capabilities to act as orphan source contractors. 
Several of the companies indicated that they had performed orphan source 
recoveries in the past and some were currently orphan source contractors for 
Agreement States. If NRC were to establish an orphan source contract program, 
it is unlikely that the contractor or DOE would be able or willing to take title to any 
recovered radioactive material, except for extremely limited periods. 
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D. Alternatives to NRC Issuance of a Contract 

A number of viable alternative means to accomplish the objectives of such a contract 
were identified. It is clear that for an orphan source contract program to be most 
effective, useful, beneficial -- and conform to the guiding principle that non-licensees 
that find themselves in possession of radioactive sources which they did not seek to 
possess should not be expected nor asked to assume responsibility and cost for 
exercising control or arranging for their disposal -- it would need to cover the widest 
range of situations and radioactive materials. However, the greater the scope of the 
contract, the greater its potential cost. Dispersed radioactive materials were not 
considered to be within the scope of this evaluation because of the uncertainty in a 
required response and the high potential costs associated with their recovery. In 
addition, it was initially assumed that an NRC orphan source contract would not cover 
licensees who have a high potential to lose control over their material, as they would not 
fit within the guiding principle of persons that " ... did not wish to receive the materials" 
(even though this situation is generally considered within the definition of an orphan 
source). However, to prevent persons who did not wish to receive the materials from 
inadvertently receiving them from this category of licensee, it may become necessary to 
remove the material from these licensees before they lose complete control over the 
material. These cases would need to be handled on a case-by-case basis to ensure all 
alternatives to NRC's contractor taking the material have been explored and discounted 
before use of the contractor for recovery of the material. 

Based on discussions with NRC legal staff, it was determined that any NRC contract 
would be limited to AEA material only. Since AEA materials make up less than 50 
percent of all orphan source incidents, this would severely limit the effectiveness and 
benefit of an orphan source contract program. For such a contract to be most effective 
and to provide the greatest coverage for all types of radioactive materials, a separate 
program to address all other radioactive material orphan sources would need to be in 
place and coordinated with the NRC orphan source contract program. This would rely 
on each State, or a combination of States, to establish and implement orphan source 
programs to cover NARM orphan sources discovered within their boundaries. In 
situations where a device contained both AEA material and NARM, or these materials 
were commingled at a single site, both the NRC orphan source contractor and the 
applicable State contractor for NARM would need to be coordinated to effectively 
mitigate the potential hazard at t~e site. 

The Conference of Radiation Control Program Directors (CRCPD) E-34·Committee on 
Unwanted Radioactive Materials (the E-34 Committee) has been tasked to develop an 
orphan source program that would cover not only discrete sources, but also would cover 
both AEA material and NARM orphan sources. Dispersed radioactive materials are not 
within the charter of the E-34 Committee, but represent a similar problem that also 
needs to be addressed. The E-34 Committee plans to recommend to the CRCPD that 
dispersed radioactive materials also be addressed, to determine an appropriate 
approach for dealing with radioactive materials, in this form, that are possessed by 
persons that did not seek to possess them. 

The E-34 Committee has used the general definition of an orphan source for its 
program, which includes licensees who have a high potential for losing control over their 
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radioactive materials. In addition, the E-34 Committee is using CRCPD's resources to 
develop an assistance referral program for determining an appropriate disposition of 
unwanted radioactive materials and for potentially locating alternative disposition options 
other than disposal. This has included creation of a video intended to familiarize 
viewers of the issues concerning lost and/or unsecured radioactive material and how to 
respond to the identification of such material, an Internet web site containing useful and 
he I pf ul information on dealing with "unwanted radioactive material" and means to obtain 
assistance (www.CRCPD.ORG, under hot-key "What's New"), and includes plans for a 
toll free phone number for providing additional, one-on-one, assistance with unwanted 
radioactive material. 

The E-34 Committee expects to finalize its program and initiate a pilot to test the 
effectiveness of the program in calendar year (CY) 1999. It is expected that the pilot 
program will contain all the essential aspects that an NRC contract program would 
require, and possibly more. However, it is uncertain how the program would be 
implemented following the pilot, or if CRCPD would continue to participate in the 
program. It is uncertain how long the pilot program will last, how extensive it will be, and 
what, if any, changes in the E-34 Committee's program will be required, based on the 
results of the pilot. The E-34 Committee's program will require funding for its 
implementation and continued operation, and it is envisioned that this funding would 
come from a cooperative effort of the States and applicable Federal agencies (i.e;, 
NRC, DOE, EPA, and potentially others). 

Based on the above considerations, four basic options were identified for NRC issuance 
of an orphan source contr~ct program: · 

1. NRC establishes an orphan source contract program, with a commercial firm or 
firms, for AEA material only. 

2. NRC funds CRCPD to establish, implement, and manage a national orphan 
source program, once the E-34 Committee's pilot program is complete (-mid 
CY 2000). NRC funding would be commensurate with the proportion of NRC 
licensees to all US licensees, and would be limited to only those efforts 
associated with AEA material. 

3. NRC neither establishes nor funds an orphan source contract or program, but 
continues to work with the E-34 Committee, to develop a national orphan source 
program (the E-34 Committee's program would require funding from sources 
other than NRC). 

4. A combination of Options 1 and 2. The combination would allow NRC to issue 
an orphan source contract while the E-34 Committee is continuing work on its 
national program, then end the contract and fund the E-34 Committee's 
program, once its development is complete. 
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E. Positive and Negative Effects and Consequences of a Contract, and Alternatives 

A number of pros and cons have been identified for each of the options listed above and 
are discussed in. detail below. 

Option 1 

Pros 

• NRC would have full control and accountability over the contract and would be 
able to decide which orphan sources would be considered for dispositioning and 
for determining which disposition option is most appropriate. If it was determined 
that the contract was not sufficiently flexible or did not meet all of NRC's needs, 
NRC would have the ability to modify the contract to provide for its needs. Since 
NRC would have complete control over the contract, it could ensure that the 
guiding principle, "Non-licensees that find themselves in possession of 
radioactive sources which they did not seek to possess should not be expected 
nor asked to assume responsibility and cost for exercising control or arranging 
for their disposal," would be followed. 

• It is possible that the program being developed by the E-34 Committee may not 
be finalized until calendar year 2000, or later. It is likely that NRC could issue an 
orphan source contract well before full implementation of the CRCPD program. 

• .An NRC orphan source contract could be issued that would cover all 50 States, 
or be limited only to NRC jurisdiction. By covering all 50 States, NRC could use 
the contract on an as-requested basis to provide orphan source recovery 
capabilities that some Agreement States currently do not possess, but this would 
further increase the potential for NRC expending funds that would be for the 
benefit of non-NRC licensees (e.g., Agreement State licensees). Limiting the 
contract to only NRC jurisdiction would minimize the overall cost of the contract 
and would decrease, but not alleviate, the potential for expending NRC funds 
that benefit non-NRC licensees. 

• NRC could require the contractor to have the ability to analyze each orphan 
source for identifying markings such that NRC could attempt to identify the 
responsible party. NRC could also direct the contractor to retain possession of 
the material until its investigation of the responsible party was complete. 

Cons 

• Any NRC contractor recovery activities involving AEA materials and NARM, 
where disposition of the NARM could not be coordinated with a State agency's 
orphan source program, would be perceived as only doing half the job, since the 
NARM could not be removed by the NRC contractor and would remain at the 
facility. This could reduce stakeholder confidence in the usefulness of the 
contract, especially if this scenario occurred on multiple occasions. 
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• Since the NRC contract would be limited to AEA material, in all cases, before the 
contractor could respond, some entity would have to identify whether the 
material were AEA or NARM. If the isotope could not be initially identified, the 
contractor might or might not be allowed to respond, depending on the situation. 
The contractor might be allowed to respond if the situation were such that the 
contractor needed to respond to mitigate a threat to the public or the 
environment. However, as previously indicated, it would be expected that all 
immediate threats to the public and the environment would be mitigated before 
the contractor arrived onsite. Accordingly, the situations where the contractor 
would need to respond to mitigate a threat would be rare. However, it is more 
likely that the contractor would need to respond to situations where the material 
is not yet identified, but presents no immediate threat. Since it would not be 
known whether the material were AEA or NARM, and since no immediate threat 
would exist, the contractor might be prohibited from responding. OGC is 
considering this issue. If it is determined that the contractor could respond, it 
would have to identify the material onsite. If the contractor identified the material 
onsite as NARM, it would be prohibited from proceeding with the source recovery 
and would be required to leave the material at the site. This would be further 
compounded in situations where AEA material and NARM were commingled in a 
device or container since the contractor would be allowed to remove and recover 
the AEA material, but not the NARM. The inability to respond, in cases involving 
NARM or where the material· has not been identified, could seriously reduce 
stakeholder confidence in the effectiveness of the contract. 

• NRC's establishing a contract for AEA material orphan sources would be a 
disincentive to other agencies and stakeholders for establishing similar orphan 
source contract programs for AEA material. A number of States currently have 
orphan source programs in place or have authority to establish such a program. 
Those States would have little incentive for continuing or initiating orphan source 
programs for AEA material if NRC had such a contract program in place. If 
NRC's contract were limited to non-Agreement States, then the contract would 
be a disincentive only to the non-Agreement States. In addition, an NRC 
contract could be a disincentive to State and local governments to provide 
resources and contingency plans for responding to orphan source incidents. 

• Addressing the potential organizational conflicts-of-interest could limit the field of 
potential candidates for the contract or could limit the type and location of work a 
particular contractor could perform. All potential contractors would be required to 
address potential conflicts of interest. Attachment 8 lists a number of potential 
conflicts-of-interest for which legal advice was sought. Based on discussions 
with OGC, each of these conflicts of interest would likely be able to be 
addressed in some way, but the result may be a limitation placed in the contract. 

• An inability to take advantage of the disposition option of transferring the material 
to another authorized recipient would limit the effectiveness of the contract and 
would likely drive up the costs. Several of the Agreement States that have 
orphan source programs use an auction process to disposition orphan sources 
(e.g., sealed bids, etc.). In many cases, a licensee authorized to receive the 
material is willing to pay for the orphan source. The licensee obtains the material 
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for a low price and the State not only does not have to pay for the disposal of the 
source, but is also able to recoup some of its costs in the process. Discussions 
with OGC indicate that requesting the contractor to auction any recovered 
orphan sources would present a number of procurement and budget issues that 
would essentially make this option impractical (e.g., monies received may be 
required to be returned to the U.S. Treasury and would not be available to offset 
the costs of the contractor's fees; it is uncertain whether the contractor could be 
granted authority to sell Federal government property in this manner, etc.). In 
addition, there would be no incentive for the contractor to explore this disposition 
option as the contractor would essentially receive the same fee no matter which 
disposition option was employed. It is possible that the contractor could be 
authorized to transfer the orphan source to an authorized recipient without a fee, 
but there are certain procurement and legal issues associated with this option as 
well. An auditor could view employing this option as improper, since sufficient 
compensation was not received for government property. Also, this could 
present a fairness issue, regarding persons who may be seeking to procure 
radioactive materials, especially if two parties were interested in obtaining the 
same orphan source. There would be no criteria for determining who would 
receive the orphan source. 

• Several of the waste brokers and handlers with whom the contract option was 
discussed indicated that they had certain geographic regions in which they 
worked. Primarily these regions corresponded to the surrounding area. In some 
cases, the geographic regions were broad, such as the East Coast, and were 
less limiting. At lease some of the waste brokers and handlers indicated that 
they were able to work in all of North America. To ensure complete coverage of 
the U.S. as well as to ensure appropriate capabilities throughout the U.S., it may 
be necessary to issue the contract to multiple contractors in different geographic 
regions. 

• In cases where the material is located at a facility not licensed nor owned by a 
Federal agency, or of unknown or foreign origin, NRC contractor activities may 
be contrary to Federal Radiological Emergency Response Plan (FRERP) · 
guidelines for the Federal response to a radiological emergency. The FRERP 
identifies EPA as the Lead Federal Agency (LFA) in radiological emergencies of 
this type. During the response to a radiological emergency, any State requests 
tor assistance would be coordinated through the LFA. If the State requested 
assistance with the orphan source directly from NRC, in this capacity. NRC may 
be required to ensure that the request be coordinated through EPA as long as 
EPA remained the LFA. Once the Federal response to a radiological emergency 
was complete, this would no longer be an issue. This issue may be negated if 
NRC and the State had a preexisting agreement, as FRERP allows preexisting 
agreements to take precedence over FRERP coordination requirements. 

• Determining what is covered by the contract and ensuring consistency in this 
area may be difficult when it comes to borderline discrete/diffuse material. 

• If diffuse material were covered under the contract, this would drive the costs up 
significantly, but not covering diffuse material would not be completely consistent 
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with the guiding principle that non-licensees that find themselves to be in 
possession of radioactive sources which they did not seek to possess should not 
be expected nor asked to assume responsibility and cost for exercising control 
over nor arranging for their disposal 

• Any amount appropriated from the general fund for the orphan source contract 
program would be fixed, however the costs for the program during a fiscal year 
may exceed the general fund appropriated amount because of the variability of 
orphan source incidents. Obtaining additional funds if this occurred could be 
very difficult. 

Option 2 

Pros 

• Would allow for a seamless response to both NARM and AEA material, thereby 
increasing stakeholders confidence level in the effectiveness and value of the 
contract. 

• The legal uncertainties of NRC's establishing a contract, such as potential 
organizational conflicts of interest and dispositioning material through its sale to 
an authorized recipient, would be reduced or alleviated. 

• Would likely increase consistency with respect to the response to orphan source 
incidents as it would be a national program covering all States and jurisdictions. 
States and Federal agencies already providing funding for orphan source 
programs would have the option of providing funding for, and using, the CRCPD 
program instead. 

• Would likel.y be better received and supported by the States and other Federal 
agencies because of the inter-agency cooperation used in its development. 

• CRCPD would not be limited to only certain contractors and options for 
disposition. CRCPD would be able to select a contractor or disposition option 
based on a particular situation and required capabilities. 

• CRCPD has a large network of contacts and is already well-recognized as a 
source for assistance with determining disposition options for radioactive 
materials. · · 

• The program is intended to receive funding from a variety of sources sufficient to 
cover the entire United States. The program is not intended to be limited to only 
one funding source, such as NRC, and may even receive funding from 
applicable stakeholders. 

• Because the program would be a national program, information concerning lost 
and found material may be more readily available to all applicable regulatory 
authorities. This could assist in the identification of a responsible party. 
(Currently, NRC is only able to search NRC databases. The E-34 Committee's 
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Cons 

program may also allow for the use of databases in the States for searching 
capabilities, and vice-versa.) 

• Any NRC funds provided for the program would be limited to only AEA material. 
Additional funding from other sources would be required to cover NARM. 

• It is uncertain when the program will be fully in place. Completion of the program 
will be based on when the pilot program commences, how extensive the pilot 
program-will be, when the pilot program will finish, and what changes to the 
program will be required following the pilot. It is not expected that the pilot will 
commence until mid- to late- CY 1999 and may not end until early- to mid-
CY 2000. After completion of the pilot of the E-34 Committee's program and its 
development, the program would need to be agreed on, and implemented by, all 
applicable States and Federal agencies for it to be effective. This may be a long 
and arduous process, and there is no current projected date for full 
implementation of the program. 

• It is uncertain whether CRCPD would continue to run the program. If not, it is 
uncertain if any other organization would run the program and who this would be. 
NRC may be unable to provide funding to whatever entity ran the program 
because of legal or technical problems or conflicts. 

• The actual content and effectiveness of the CRCPD program will be unknown 
until it is completed and tested. 

• It is uncertain if this program would meet NRC's needs for an orphan source 
program. The extent to which NRC could direct the implementation of the 
program could be limited. 

• The organization responsible for administering the program may determine that 
the level of accountability to ensure that NRC funds are only used for AEA 
material, is prohibitive. 

• Full funding of the program would rely on sources other than NRC, such as the 
States, EPA, or DOE. If this funding were not provided, the CRCPD program 
would have essentially similar limitations as the option of NRC issuing a contract. 

• NRC may have limited control over the extent to which the material would be 
analyzed before its disposition, in an attempt to obtain information sufficient to 
track the responsible party. NRC may not be able to have the material held until 
its investigation of the responsible party were complete. 

• This may be considered a disincentive for States providing funding for similar 
contracts within their jurisdictions. If Federal agencies provided funding for the 
program, it may be expected that the Federal agencies will provide funding for 
the entire program. 
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• This may be considered a disincentive for States to provide resources and 
contingency plans for responding to orphan source incidents in accordance with 
State responsibilities. 

• This may be considered a disincentive, for some stakeholders that currently 
provide for the disposition of orphan source materials, to continue their own 
orphan source programs. 

Option 3 

In general, this _option would have the same pros and cons as Option 2, with respect to 
the program developed by the E-34 Committee. Therefore, the following pro and cons 
relate only to the portion of this option relating to NRC not providing any funding to 
CRCPD for an orphan source program. 

Pro 

• There would be no legislative authority, conflict-of-interest, nor funding issues. 

Cons 

• NRC could be viewed as not supportive of a program, intended to mitigate a 
problem that is perceived by many as being caused by NRC (because of its 
perceived inadequate oversight of certain NRC lic~nsees). 

• NRC would have no control over the implementation of the program. 

• Without NRC funding support, funding for the E-34 Committee program may not 
be sufficient to ensure its continuation or success. 

• NRC would be required to either accept the E-34 Committee's program or 
consider other options after it is developed. NRC could be perceived negatively 
by the stakeholders if NRC did not accept the E-34 Committee's program, but 
instead pursued other options. 

Option 4 

The pros and cons for this option would essentially be the same as discussed in Options 
1 and 2 above. However, this option presents several additional potential advantages 
and drawbacks: 

Pros 

• NRC would have in place an orphan source contract program that could provide 
for a response to a limited number of incidents, rather than having no such 
capabilities. 
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• NRC would have the option of continuing with its orphan source contract 
program if the E-34 Committee's program does not provide for NRC's desired 
benefits. 

• This option would have a more definitive schedule for implementation, which 
would be under NRC's control, unlike the schedule for development of the E-34 
Committee's program. 

• This option could be viewed positively by the States and other applicable Federal 
agencies as a proactive step by NRC to "fill in the gap" until such time as the 
E-34 Committee completes its program. 

Cons 

• This option may be viewed negatively by the States and other Federal agencies 
as circumventing the efforts of the E-34 Committee. 

• This option could be a disincentive to the E-34 Committee for continuing with its 
efforts on development of an orphan source program. It is more likely that this 
option would be an incentive to the E-34 Committee for developing a program 
that covered only those radioactive materials not covered by NRC's orphan 
source contract program. 

• This option would have the highest resource implications on the NRC (full-time 
equivalent and funding requirements). 

• This option would only be effective if funding for NAC's orphan source contract 
program could be obtained rapidly. If funding were not obtained until fiscal year 
2000 or 2001, issuance of the contract could occur coincidently with, or even 
subsequently to, completion of the E-34 Committee's program. In addition, if the 
E-34 Committee's program does not sufficiently provide for NRC's needs, 
funding may be required on an ongoing basis for continuation of the contract 
after the E-34 Committee's program is developed. 

• The effectiveness of this option would depend greatly on how the potential legal 
issues addressed above could be resolved and what, if any, limitations would be 
required for the contract. 
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·ATTACHMENT 7 

SOURCES SOUGHT SYNOPSIS FOR THE 
ORPHAN SOURCE RECOVERY PLAN 

(Published in the Commerce Business Daily September 29, 1998) 



MEMORANDUM TO: 

September 25, 1998 

Mary Mace, Chief 
Contract Management Branch 1 
Division of Contracts 

and Property Management 
Office of Administration 

FROM: Gary S. Janosko, Chief Original signed by: 

SUBJECT: 

Resource Management Branch 
Program Management, Policy 

Development and Analysis Staff 
Office of Nuclear Material Safety 

and Safeguards 

SOURCES SOUGHT SYNOPSIS 

The Division of Industrial and Medical Nuclear Safety (IMNS). Office of Nuclear Material Safety 
and Safeguards. has prepared the attached sources sought request for the project entitled. 
"Orphan· Source Recovery Program." This synopsis is not a request for proposals. 

IMNS has requested that the synopsis be sent out for the minimum period of time required. 

Attachment: Sources Sought Synopsis 

CONTACT: Carolyn Boyle, NMSS/PMDA 
301-415-7818 

DISTRIBUTION: 
RMB r/f 

OFC RMB 

NAME 

DATE 

C =COVER 

~ IMNS 

SMoore 

09L;{ /98 

E = COVER & ENCLOSURE 
OFFICIAL RECORD COPY 
G:\BOYLE\SSS-IMNS.cjb 

,,,,. 
09/;J.; /98 

N= NO COPY 



SOURCES SOUGHT SYNOPSIS FOR THE 
ORPHAN SOURCE RECOVERY PROGRAM 

The Office of Nuclear Material Safety and Safeguards (NMSS) is seeking a contractor to 
provide an ongoing, readily available capability for the recovery and transfer or disposal of 
discrete "orphaned" radioactive material -- referred to as an orphan source -- that may be 
causing a health and safety risk to members of the public. Examples of orphan sources include 
licensed and/or unlicensed radioactive material in any of the following conditions: 

In an uncontrolled condition which requires removal to protect the public health and 
safety from a radiological threat; 

• Controlled or uncontrolled, but for which a responsible party cannot readily be identified; 

• Controlled, but for which the continued security of the material cannot be assured; or 

In the possession of an unlicensed person who did not seek to possess the material 

This recovery may require the contractor to travel to the location of the material and recover. 
package, and deliver (or arrange for this service) the material for transport to an authorized 
licensee or licensed near-surface disposal facility. The contra~tor may also be requested to 
identify potential recipients (other authorized licensees or acceptable disposal sites) or attempt 
to identify the sealed source and/or device (by isotope, activity. model number, serial number, 
manufacturer, or other identifying marks on the sealed source or device) in which the material is 
contained. In addition, the contractor would be expected to be available to respond to an 
identification of an orphan source in as little as 24 - 48 hours, depending upon the health and 
safety threat posed by th~ material. 

Types of radioactive material that may need to be recovered: 

• Byproduct material {possibly also plutonium and depleted uranium shielding), as defined 
in the Atomic Energy Act of 1954, as amended, with a waste classification of C or less, 
as defined in §61.55 of 10 CFR Part 61: 

• The above radioactive material contained in sealed sources, either unshielded or 
contained in devices. and in various conditions (possibly even damaged). In some 
cases, the sealed source may be leaking and/or breached; 

• Unsealed radioactive material in a discrete condition (contained within a small area, 
such as activated metals or a sealed source that has been breached, but is contained); 
and 

• Radioactive material which cannot initially be well-defined, such as unidentified isotope, 
activity, form, or condition. 
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Capabilities that would be required: 

"On-demand" responses to identification of an orphan source that would require 
recovery and transfer or disposal; 

Appropriate license(s) and/or authorizatlon(s) that would allow recovery of a broad 
range of the radioactive materials, as outlined above. possessed by authorized and 
unauthorized persons: 

• Ability to package and transport radioactive material. including: 

knowledge and understanding of DOT and NRC packaging and transport 
regulations and requirements; 

abili .y to prepare and tran.:>port 7 ype A 3 ld Type B shipments. and determine 
whi~h type shipment would be appropriate or required; 

access to both Type A and B shipping containers; and 

• a qL;Jality assurance program approved in accordance with 1 O CFR Part 71, 
Subpart H. and applicable Agreement State equivalents (i.e., authorization to 
package and transport Type 8 shipments from within NRC jurisdiction and from 
any Agreement State). 

• Knowledge of the requirements for, and ability to prepare, radioactive material for 
disposal in a licensed near-surface land disposal facility (low-level waste disposal site): 

• Ability to respond to locations within all 50 states and territories of the United States; 

• Ability to separate, if needed, sealed sources from the devices in which they may be 
installed for disposal purposes; and 

Decontamination and clean-up ability would only be required for activities directly 
associated with a recovery operation. 

Other factors that may or may not be required. but which would be helpful: 

• Familiarity with sealed sources, and the devices in which they may be installed, for 
identification purposes and an ability to perform an analysis of the sealed source and/or 
device for the following: 

• isotope(s) identification; 

• activity determination; 
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determination of identifying markings (such as model number, serial number, 
manufacturer's logo or trademark. etc.) on the sealed source and/or device. This 
may require varying degrees of cleaning of the sealed source or device and 
magnification of identifying markings, such as micro-engraving (no greater than 
50X magnification, typically 1 OX); and 

rough dimensions (typically to within 10% accuracy; sealed sources may be as 
small as 1.0 x 1.0 mm (0 039" x 0.039"). 

Ability to photograph (under magnification, if necessary) sealed source or device 
identifying markings for transmittal to NRC for identification purposes; and 

Means to identify interested parties who may want or be authorized to accept the 
radioactive material for reuse (i.e., determine potential alternatives to disposal). 
Examp'e3 include other licensed users, ra .lioactive material sealed sourcP- and device 
manufacturers. waste brokers, and sealed source and device service companies. 

Interested firms should submit written capability statements. The capability statements shall 
address the capability to conduct recovery and transfer or disposal activities discussed above. 
It is not a requirement for interested firms to show capabilities in the "other factors" areas 

· discussed above. but capabilities in all areas are preferred. 



ATTACHMENT 8 

MEMORANDUM TO THE OFFICE OF THE 
GENERAL COUNSEL, REQUESTING 

LEGAL ADVICE ON AN 
ORPHAN SOURCE CONTRACT· 



MEMORANDUM TO: 

FROM: 

SUBJECT: 

~ovember 9, 1998 

Stuart A. Treby, Assistant General Counsel 
for Rulemaking and Fuel Cycle, OGC 

Donald A. Cool, Director (orig· signed by) 
Division of Industrial and FCombs • for 

Medical Nuclear Safety, NMSS 

LEGAL QUESTIONS AND ISSUES ASSOCIATED WITH NRC 
ESTABLISHING A CONTRACT FOR ORPHAN SOURCES 

)lithe Staff Requirements Memorandum (SRM) dated April 13, 1998, (Attachment 1) the 
"Commission directed the staff, in part, to consider the pros and cons of establishing a contract 
program that would enable licensees or the U.S. Department of Energy (DOE) to take 
possession of and arrange for proper transfer or disposal of orphan sources. In considering 
the pros and cons of such a contract program, we have identified a number of potential legal 
issues on which we are requesting the Office of the General Counsel's (OGC's) advice. To 
assist you in your analysis of the issues involved, Attachment 2 contains background 
informat.ion on the orphan source problem, including the generally-accepted definition of an 
orphan source. Attachment 3 contains the specific questions and legal issues we have been 
able to identify Attachments 4 and 5 contain copies Jf letters referenced in Attachment 3. In 
considering the questions and legal issues raised in the Attachments, please provide 
information on any additional issues that would limit NRC's ability to pursue an orphan source 
contract, as well as any alternatives that you may suggest for dealing with a particular 
limitation. We have attempted to identify all possible legal issues that could be problematic for 
this type contract, but if you envision others, please let us· know. 

Our response to the SRM is due to the Commission on December 31, 1998, and we plan to 
draft a Commission Paper on orphan source issues much earlier than that, to meet the due 
date. Please provide your response to these issues by November 20, 1998, with a copy to the 
contact below. Given our tight deadline to respond to the Commission, it may be easier for 
you to have the contact person or persons within OGC for each of the numbered issues listed 
in Attachment 3 meet with the contact listed below to discuss the issues, rather than preparing 
a detailed response to each of the issues. We are available to meet at your convenience. 

Attachments: As stated 

CONTACT: Scott Moore, NMSS/IMNS 
(301) 415-7875 
e-mail@ SWM 

DISTR IBlJTION: 
NRC Central File 
BWSmith 

DOCUMENT NAME: 
To receiw! a co 

OFFICE 

NAME 

NMSS r/f 
BKildee, OGC 

IMNS r/f DMUmbel, PMDA 
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SECRETARY 
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Thadarii 
Thompson 
Norry 
Blaha 

MEMORANDUM TO: L. Joseph Callan 

Martin, AEOD 
Knapp, RES 
Lubinski, NMSS 

FROM: 

SUBJECT: 

Executive Director for Operations 

Jesse L. Funches 
Chief Financial Officer 

William M. Beecher, Director 
Office of Public Affairs 

; ..--.v-~. . •<. ' '.JJ 
-Annette L. Vidti-C..i..:.~. ; c : .:J Secretary 

STAFF REQUIREMENTS - SECY-97-273 - STAFF 
REQUIREMENTS -- SECY-96-221 -·"IMPROVING NRC'S 
CONTROL OVER. ANO LICENSEES' ACCOUNTABILITY FOR. 
GENERALLY ANO SPECIFICALLY LICENSED DEVICES" · 

The Commission had disapproved the staffs recommendation and directs the staff take the 
following actions: 

*8900090 and 9000192 (NMSS) 
1. Terminate the rulemaking on 1 O CFR Part 31.5'\hat was initiated in 1991 except those 

provisions that will enable NRG to request information from certain general licensees to 
provide the regulatory basis for initiation of a registration program in advance of the 
rulemaking described below. Those portions of the 1991 proposed rule should be 
renoticed tor p!Jblic comment. 
('eBO, ( NMSS) (SECY Su~pense: Bf-2-h'96) 9800070 

8(14/98 
2. . Provide a set of milestones to the Commission for information for implementing the 

rulemaking described below. The milestones should be in lieu of the standard 
rulemaking plan required by Management Directive 6.3, but should meet the 
requirement for coordination with Agreement States. 
(E...Q~ ( NMSS) (SECY Suspense: 8~1'198) 9800071 

8(14/98 

SECY NOTE: SECY-97-273 WAS RELEASED TO THE PUBLIC ON DECEMBER 2, 1997. 
THIS SRM AND THE COMMISSION VOTING RECORD CONTAINING THE 
VOTE SHEETS OF ALL C.OMMISSlONERS WILL BE MADE PUBLICLY 
AVAILABLE 5 WORKING DAYS FROM THE DATE OF THIS SRM. 
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BACKGROUND INFORMATION AND GENERALLY -ACCEPTED DEFINITIONS AND 
CONVENTIONS USED IN ADDRESSING ORPHAN SOURCES. 

The Commission has directed the staff to consider the pros and cons of establishing a contract 
program that would enable licensees or DOE to take possession of and arrange for proper 
transfer or disposal of orphan sources and provide an estimate of the costs of such a program. 
The Commission further directed the staff to use as a guiding principle that non-licensees who 
find themselves to be in possession of radioactive sources that they did not seek to possess 
should not be expected or asked to assume responsibility and cost for exercising control or 
arranging for their disposal. NMSS plans to address the orphan source issues in a 
Commission Paper that responds to the Commission's April 13, 1998, SRM. In that paper, we 
will need to address the contractual issues that the Commission raised. Our due date for the 
SRM response is December 31, 1998. 

The general term "orphan source" has been used within the regulatory community for a variety 
of types and forms of radioactive material for which there is no viable responsible party to 

·provide for an appropriate disposition of the material. Generally-accepted guidelines for what 
constitutes an orphan source include discrete radioactive material [both material covered by 
the Atomic Enerqy Act of 1954, <::s amended. (AEA) and naturally occurring or accelerator 
produced radioactive material (NARM)) that is in any one or more o~ the following conditions: 

• in an uncontrolled condition which requires removal to protect the public health and 
safety from a radiological threat, or 

• controlled or uncontrolled, but for which a responsible party cannot readily be identified, 
or 

• controlled, but for which the continued security of the material cannot be assured and, 
if in the possession of a licensee, the licensee has little or no options for, or is 
incapable of providing for, the disposition of the material, or 

• in the possession of a person who is not licensed to possess the material and did not 
seek to possess the material, or 

in the possession of a State radiological protection division (either Agreement States or 
non-Agreement States) for the sole purpose of mitigating a radiological threat due to 
one of the above conditions, and for which the State does not have a means to provide 
for the disposition of the material. 

To put these guidelines in context. a few examples of orphan sources include: 

An abandoned sealed source found in a public area, but which has not been removed 
from the public area or adequately secured, such that the material continues to pose a 
radiological health and safety risk to members of the public. In addition, if the source 
contains no identifying markings or if the material is in unsealed form (not 
encapsulated), identifying a responsible party would be nearly impossible. 

Attachment 2 
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• A gauging device containing a sealed source in the possession of a scrap recycler who 
is not licensed to posses the material, minimize ·- but not completely remove -- the 
potential health and safety risk to members of the public (including employees of the 
recycling company). Unless identifying markings on the gauge are visible and 
apparent, or the recycler has records indicating where the gauge originated, identifying 
the responsible party may be difficult, and in some cases, virtually impossible without 
expending extensive resources (both on the part of the recycling company as well as 
the NRC or an Agreement State). Note that in this example, the gauging device is 
considered to be an orphan source as long as it remains intact. But, if the gauging 
device was shredded by the recycler, resulting in widespread (dispersed) contamination 
of the facility and equipment, the resulting contaminated material would not be 
considered orphan sources (see below). 

• A well logging sealed source in the possession of a State radiological regulatory 
program that was confiscated in order to protect public health and safety because the 
State had little confidence the licensee could maintain security over the source. 

• A licensee that is having financial difficult1.es and wishes to terminate its license, but the 
licensee still possess an old licensed device which is no longer in use and has little 
market value. Although the licensee may be diligently attempting to maintain control 
over its licensed material, in this situation the licensee may become financially unable 
to continue to maintain staff or facilities adequate to maintain security over the material. 
Although disposition options may be available for the licensee's material, due to its 
situation, the licensee could be incapable of providing for the disposition of the 
material. 

The term orphan source does not generally include dispersed radioactive material, material 
evenly concentrated in metals or other materials, and surface contamination in a facility. 
However, the guidelines for classification as an orphan source are flexible, and whether a 
particular situation is determined to contain an orphan source or not will be, and has been, 
handled on a case-by-case basis. If the material is considered to be "discrete," then it may be 
considered to be an orphan source even if it is slightly dispersed, evenly concentrated in 
another material, or associated with limited surface contamination. 

The subject of orphan sources nearly always includes a discussion of "responsible parties." 
For clarity purposes, a responsible party refers to the entity (person or company) whose 
responsibility it was to ensure for the proper control over or disposition of the material, but who 
did not reasonably provide it. The entity may or may not be a current or former NRC or 
Agreement State licensee, or the entity may be a foreign. The "responsible party" is not 
always the legally liable party. Several examples of entities who would and would not be 
considered responsible parties include: 

• A licensee contracts with a waste broker to properly package the material and deliver it 
to an authorized disposal site,· but the waste broker looses control over the material 
after it leaves the licensee's facility. In this case, it would seem that the waste broker 
was the responsible party, but the licensee is not. 
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A scrap recycler purchases a load of scrap steel piping from a licensed facility that 
decommissioned a process line. The licensee neglects to remove one of its nuclear 
gauges, containing licensable amounts of cobalt-60, from one of the pipes. The scrap 
recycler does not detect the material as it enters its facility and accepts the load of 
scrap for processing. At some point in the recycling process, the radioactive material 
is detected and identified, and is traced to the licensee through the source or device 
model number and serial number. In this case, the recycler would not be the 
responsible party and the licensee who improperly transferred the gauge would be the 
responsible party. 

Discussions with waste handlers and brokers, and past history in dealing with orphan sources 
indicate that the process of responding to an orphan source includes: 

• proper recovery of the material; 

• performing a characterization of the material (including determining the isotope and 
activity, ar :::J identifying any mar~:ings :~.Jt ::o~. :I be used to trace the material to the 
responsible party or classify it for disposal); 

• providing for the proper security of the material. Temporary storage of the material 
(either at the contractor's facility or other appropriate location) may be necessary while 
disposition alternatives are being considered, while the identity of the responsible party 
is investigated, or while attempts are made to require the responsible party to take back 
the material or properly dispose of it; and 

• Selecting an appropriate disposition option and carrying it out, whether that disposition 
option is disposal,· recycle, resale, or transfer back to the responsible party. 



NMSS IDENTIFIED LEGAL ISSUES AND QUESTIONS CONCERNING 
ESTABLISHING AN ORPHAN SOURCE CONTRACT 

In considering the pros and cons of establishing a contract for the purpose of addressing 
orphan sources, we have discussed potential orphan source recovery/contract issues with a 
number of radioactive materials waste handlers and brokers. In all cases, representatives of 
the waste handlers and brokers indicated certain functions ·- discussed below -- that they 
would be unable to perform, and that either the NRG or some other party (such as a State 
agency) would need to perform. Issues concerning these functions, and other issues that 
have been identified, .bring into question whether NRC could create such a contract or, once 
created, whether the contract could be effective given the potential limitations of these issues. 
We request that the Office of the General Counsel (OGC) provide legal guidance on the 
specific issues outlined below: 

1) Does NRC have the legislative authority to establish a contract to carry-out the 
process of responding to an orphan source? 

Previous informal discussions with OGC have indicated that NRC does have this 
legislat.v.: authority, as long as the contrad 1s used to mitigate a health a1d safety 
threat from the orphan source. If NRC does have the legislative authority to establish 
and implement a contract of this type, could the contractor's activities include the 
recovery and disposition of material in cases where the immediate health and safety 
threat had been mitigated [e.g., by the State or a Department of Energy (DOE) 
Radiological Assistance Program team], but the material remains in a controlled 
condition with a party that did not wish to possess it (e.g., secured at a scrap recycler's 
facility, a State radiation regulatory office, or a licensee who temporarily took 
possession of the material at the request of the NRC or a State to help mitigate the 
threat)? In these examples, the radiological threat is minimized because the party 
possessing the material took a responsible action to mitigate the threat, even though 
they were not the responsible party for the material. 

2) If it is determined that NRC has the legislative authority to establish a contract to 
address orphan sources, it would seem that there may be the potential for numerous 
conflict of interest issues associated with this type contract. Please address the 
following conflict of interest issues, and the implications/limitations on the contract that 
any conflict of interest would have: 

• Would it be a conflict of interest that NRC could only contract with an 
organization that has an NRG- or Agreement State-license for possession, 
storage, transfer, and disposal of radioactive material? 

All potential contractors would be required to have a valid license (or 
subcontract with a licensee), in order to conduct the activities described in the 
process of responding to an orphan source. Can NRC enter in a contract with 
an organization who would be required to have, and maintain, a license from 
NRC or an Agreement State that authorized the activities specifically required in 
the contract (i.e., could NRC enter in an orphan source contract with someone 
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NRG licensed to perform the activities specified in the orphan source contract)? 
Does it matter, in the conflict of interest considerations, that any potential 
contractors would have equal conflicts ---- that is, that all potential contractors 
would have to obtain and maintain an NRC or Agreement State license for 
these activities? Does it matter, in the conflict of interest considerations, 
whether the licensee is an NRC licensee vs. an Agreement State licensee (i.e., 
would an Agreement State licensee have a lessor conflict)? Would a DOE 
laboratory have the same conflict of interest issues, or would a DOE laboratory 
be a preferable contractor, from a conflict of interest perspective? 

• Would it be a conflict of interest if NRG were the licensing authority over the 
contractor(s), and processed an apolication for amendment to the contractor's 
license in order to provide the contractor with a specific authorization 
determined to be necessary to handle a unique situation with an orphan source 
response for which NRG directed it to respond under NRG's contract? 

If unique situations occurred that v-. ~re unanticipated such that the contractor{s) 
did not have the appropriate license authorizations to recover and properly 
disposition an "orphan source," a contractor would need to obtain a license 
amendment to obtain the appropriate authorization(s) prior to responding for 
NRC. It is very possible that the contractor could be licensed by the NRG, and 
would need to submit its license amendment application to NRG. For instance, 
NRG may need the contractor to recover, analyze, and appropriately disposition 
a rare nuclide that is not authorized in the contractor's license. The contractor 
would need to apply for an amendment, possibly to NRC, to receive the 
particular nuclide before taking action under the contract. Would it be a conflict 
of interest for NRG to accept, process, and act on the contractor's license 
amendment application? If this is a conflict of interest, how would this limit the 
activities of the license reviewer, the contract project manager (PM) or technical 
monitor (TM), and their supervisors? For example: could the license reviewer 
contact the PM or TM concerning the amendment request (e.g., for clarifications 
or confirmations); could the TM, PM, or their management, request expedited 
review of the request based on health and safety concerns; could the TM or PM 
provide any technical assistance to the license reviewer? If OGC determines 
that this process does present a conflict of interest, can OGC recommend an 
alternative process to remove or minimize the conflict of interest? 

• Would it be a conflict of interest if, because of the use of this contract, it is 
perceived that NRG is not performing its legislated duty of providing for the 
protection of the public health and safety through the established processes of 
regulation, licensing, inspection, and enforcement? 

NRC's enforcement process provides a number of tools at its disposal (CAL's, 
Orders, etc.) for requiring licensees who loose control over their material to 
attempt to locate it and/or to recover it and regain its control. If an orphan 
source is found and NRC's contractor recovered it and identified its model 
number and serial number, we would expect that either NRC, the Agreement 
State, or the contractor would make an attempt to track down the responsible 
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party. If a responsible party is not found, but it is apparent that the material 
likely was at one time licensed by NRG or an Agreement State, it could present 
the perception, or be an actuality, that N RC is paying for the disposal of material 
for one of NRC's licensees. In addition, the contractor and NRG staff may feel 
that they have exhausted all likely avenues for identifying the responsible party, 
but it may be perceived by members of the public or other licensees that these 
efforts were not sufficient. Finally, in some cases, it may at some point become 
a greater expense (to NRG) to track down the responsible party than to just 
have the contractor recover and provide a proper disposition of the material, or it 
may be initially apparent that tracking down the responsible party would be a 
futile or highly costly endeavor. In these cases, are the potential conflict of 
interest issues resolvable, including perceived conflicts? If they cannot be 
resolved, does that bar establishment of such a contract? 

• If the contractor is requested to respond to an orphan source at a facility where 
there is also other radioactive material that does not meet the definition of an 
orphan source containing AEA materia, but the facility desires that the 
additional material be dispositioned as well; would it be a conflict of interest (for 
either the N RC, the contractor, or the facility) if the facility contracts with the 
NRC orphan source contractor to perform thes~ other disposal, 
decommissioning, or decontamination activities? 

A contractor who would have the appropriate capabilities to perform the orphan 
source disposition process would likely have decommissioning and 
decontamination capabilities as well, and have ongoing work in these areas. 
The contractor may also have contract arrangements directly with facilities to 
remove and dispose of an orphan source independent of NRC's contract 
activities (such as NORM or NARM sources). In order for this contract to be 
effective, it may require contractors in different locations throughout the country 
and it may be necessary to have contractors with differing specialized 
capabilities in order to handle unusual situations that may occur. Both of these 
conditions increase the potential for the contractor(s) to be involved in identical 
or related work at facilities that NRC would direct the contractor to respond to an 
orphan source. This is especially true at facilities, such as scrap recyclers, that 
may encounter various types of radioactive materials, including orphan sources 
containing AEA and non-AEA material, on a regular basis. 

3) Could NRC be considered as the generator of the orphan source material such that 
NRC would be listed on the disposal permit as the generator? 

Radioactive waste shipments to a licensed disposal site require application for and 
issuance of a disposal permit before the material will be accepted for disposal. The 
permit requires that the generator of the material be listed, and the application for the 
permit be signed by the generator. In the case where material is found in the public 
domain, or a responsible party is not identified, there would not be an identifiable 
generator to list on the permit. In all cases, the waste handlers and brokers have 
indicated to us in conversations that they would be unable to be listed as the generator 
on the permit. In the case where material is found on private property, the owner of the 



property may be listed as the generator, but past experience has shown that these 
persons are reluctant to do so. If another party could not be found that could, or would 
agree to be listed as the generator of the material, NRC may need to be listed as the 
generator. In a letter dated April 16, 1993, from Stephen H. Lewis to Robert S. Faron, 
the issue of whether NRC could take title to, and transfer title of, an "orphan source" (in 
this case it was described as abandoned radioactive material) to DOE for the purposes 
of a DOE contractor removing the material and dispositioning the material in 
accordance with the contract, was discussed. The radioactive material involved in this 
case was considered to meet the defin•tion of an orphan source; control of the material 
was uncertain and the material presented a potential health and safety threat (see letter 
to DOE, dated December 7, 1992, requesting assistance with the disposition of the 
material). Based on the interpretation discussed in the April 13, 1993, letter, it would 
seem that if NRC is able to take title to material, NRC could also be considered as the 
generator of the material for disposal purposes. 

4) If NRC could be considered as the generator of the orphan source material for 
disposal purposes, would there be any restrict ons as to whom within NRC could be 
authorized to sign the permit application, and ,f so, what are the restrictions? 

Applications for a disposal permit require that an authorized representative of the 
generator sign the permit application. Who could be considered an authorized 
representative of the NRG -- as the generator of the material -- would be an important 
issue as it may determine if an orphan source recovery process would be efficient. It 
would seem that essentially, the person signing the disposal permit application would 
be authorizing transfer of NRG owned material to the licensed disposal facility. 

5) Could the contractor respond to orphan sources containing non-AEA radioactive 
materials under any situations? 

The orphan source issue is not limited to AEA material, and involves NARM in a large 
majority of situations. In addition, the response to an orphan source may inciude 
commingled material, such that it could not be separated into AEA and non-AEA 
material, or may contain separate discrete AEA and non-AEA material sealed sources 
that are contained in the same device or other container, but could be separated by 
removal from the device or container. Informal discussions with OGC indicate. that a 
orphan source contract could not include NARM material since the regulation and 
oversight of NARM material is not covered under NRC's statutory authority. 

In situations where AEA material and NARM are commingled or contained in separate 
discrete sources in the same device or container, could NRC's contractor recover and 
properly disposition all the material or would the contractor be limited to only dealing 
with the AEA material? If the contractor was limited to only dealing with the AEA 
material, could the contract authorize the contractor to separate the material and 
properly disposition only the AEA material, or would the separation need to be 
completed before the contractor could respond? If the material was commingled such 
that it could not, in all practicality, be separated into its AEA material and NARM 
components, could the contractor be allowed to dispose of all the material, or would this 
prohibit the contractor from responding? NRC practice has been that when material is 



commingled, NRC continues to have certain regulatory authority over the material. In 
addition, certain isotopes, such as Cadmium-109, may be either AEA material or 
NARM, depending on whether they were produced in a reactor or in an accelerator. 
For orphan sources containing these types of isotopes, if the material's origin could not 
be traced to its method of production, could the contractor be authorized to recover and 
properly disposition the material, or would it have to be assumed that the material was 
NARM and not be covered by the contract? 

6) Would the sale of an orphan source to an authorized recipient through the contractor 
be a disposition option available to the NRC, and if so, what are the options available to 
NRC concerning the disposition of the proceeds from the sale of such material? 

Several State programs have "orphan source" contracts in place where they have a 
contractor recover and package the material, but the State takes possession of the 
material, pending an ultimate disposition. In many cases, the State solicits bids for the 
material as an alternative to its disposal. Discussions with waste brokers and handlers 
indicate that the option of selling the material tJ another licensee is, in many cases, ~he 
best dispc.sition alternative due to h1gn disposgl costs or the lack of other .disposition 
options. It is envisioned that NRC would employ this alternative, if available, but that 
the transaction would be handled through the orphan source contractor temporarily 
storing the material and attempting to find other interested parties willing to purchase it. 
If an interested party was found and purchased the material, would NRC t>e required to 
recover, or be barred from recovering, these funds, or could the contract be written 
such that these funds would go to the contractor or towards defraying the costs of the 
contractor's orphan source recovery activities? Or is this whole avenue of disposition 
(i.e .. re-sale of orphan sources with the proceeds either going to the contractor, to the 
contractor to defray contract activities, or to NRC) prohibited under a potential contract? 
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Robert s. Faron, Esq. 
Deputy A••i•tant General Counsel !or Environment 
United Stat•• Department ct Energy 
GC-11, 1000 Independence Avenue, s.w. 
waahinqton, DC 20585 

Dear Mr. Faron: 

SUBJECT: ST. JOSEPH RADIOLOGY ASSOCIATES, INC. ANO JOSEPH L. 
FISHER, H. 0.; AB>..l'TOONHE:NT OF LICENSED MATERIALS 

Thi• letter relate• to discussions between N'RC and DO! regarding 
the retrieval ot an abandoned cobalt-60 source.and the head, if the 
shield contain• depleted uranium, in· a teletherapy unit on the 
preais•• ot 3o••ph L. Fiaher, M.D. at 702 3ules Street, st. Joseph, 
Miaaour i. 00! aqreed to asaiat the NRC in ettectuatinq the 
retrieval ot th••• material• and, to that end, entered into a 
contract with Neutron Products, under which Neutron Products would 
reaove the cobalt source and the head troa Or. Fi•h•r'• premises. 
Neutron Product•, a licen••• ot an Aqreeaent State (Maryland), is 
authorized to po••••• th••• type• ot aateriala and to retrieve 
th••• aateriala, provided it til•• a Fona 241 with th• N'RC. 

In th• courae ot our diacuaaiona, you adviaed ua ot a request by 
Neutron Product• that it receive clear title to th• radioactive 
material• in qu-~tion. Ala reflected in th• enclosed letter 
(Encloaure l) troa Jaa•• LiebGrman, Director of th~ NRC'• Off ice of 
Entorcuent, to Dr. Piaher, and th• Declaration of Tranater of 
Clear Title to U.S. Department of Enerqy, executed by Or. Fisher on 
April•, 1993 (Encloaure 2), the Lic•n••• tor th••• materials, St. 
Joaeph Radioloqy Aaaoc:iat••, Inc., i• detunct and ha• abandoned the 
cobalt unit, vbicb include• the aaterial• identiti•d above. 
Further, Dr. Piabar di•clai•• any wve•ted intereatw in the 
tel•th•rapy unit. Ba•ed upon di•cu••iona aaon9 NRC, DOE and 
Neutron Product•, the NRC u.nd•r•tand• that th• above documents 
sati•ty t.b• concerna ot Neutron Product• and ot DOI regarding 
a••urin-; that Neutron Product• can acquire clear title to these 
material•. 

In a previoua conver•ation in which you and I participated, I 
intonaed you that th• NRC had earlier deterwined that it ha• the 
authority to acquire title to abandoned radioactive aaterial and to 
thereatter convey •uc:h title to DOB tor purpo••• ot havin9 a COE 
contractor retrieve auch uterial and ta.It• aucb •t•p• reciarding the 
di•po•ition ot that aaterial aa the contract aay permit and are in 
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accordance vi th applicable statutes and requlations. The statutory 
ba•i• tor that authority is section l6lq of th• Atomic Enerqy Act 
(42 u.s.c. 2201q), vhich provides. in pertinent part, that: 

In th• performance of its !unction•, th• Comaisaion is 
authorized to--

acquire •.. per•onal property •.• aa aqent of and 
on behalf of th• United Statea •.• and to sell, 
l•a••, qr ant, and diapoae of •uch peraonal 
property •• provided in thi• Act. 

Senate Report 93-980, reqardinq S.2744 (th• Enerqy Reorqanization 
Act), dated Ju.ne ~7, 1974, provide• (at p. 84) that th• authority 
conferred u.nder section 1619 vaa conveyed to both the NRC and DOE. 

It you have any turther question• reqardinq this matter, do not 
he•itate to contact ~ither ~r. t:eberman or me . 

Enclo•ur•• (2): A• stated 

. anceraly, 

Jin~ 11.~ 
Ste;f{:n -~. Levi• 
senior suparviaory 

Entorc .. ant Attorney 

cc with enclo•ur••: Francia Jtreyaa, Eaq. 
Neutron Product• 



UNITED ST~~:;5 
NUCLEAR REGULATORY COMMISSION 

U.S. Department of Energy 
ATTN: Ms. J111 E. Lytle 

Deputy Assistant Secretary 
for Waste Management 

Environmental Restoration 
and Waste Management 

Washington, D.C. 20585 

Dear Ms. Lytle: 

We are requesting the assistance of the Department of Energy (DOE) to store 
or dispose of a teletherapy sealed source containing approximately 600 curies 
of cobalt-60. This source is currently in the possession of Dr. Joseph L. 
Fisher who does not have a current license to possess byproduct material and 
has not filed an application for a license for this material. The source and 
associatec ~e'.etherapy unit were prev1Lusly ccvered under a license held by 
St. Josepn Radiol9gy Associates, Inc., 1f which Dr. Fisher was a partial owner 
and which no longer exists as a legal entity. On October 16, 1992, the 
enclosed Nuclear Regulatory Commission Order (Effective Immediately) was 
issued to Dr. Fisher which required him to transfer the byproduct material to 
an authorized recipient within 45 days from the date of the Order. Dr. Fisher 
claims to be experiencing financial difficulties and has stated that he does 
not have sufficient funds to dispose of the source and as of the date of this 
letter has not transferred the byproduct material to an authorized recipient. 
Additionally, Dr. Fisher has claimed that he does not actually possess the 
byproduct material and denies responsibility for the byproduct material. Also 
enclosed for your information is a copy of the Atomic Safety and Licensing 
Board's denial of Dr. Fisher's October 22, 1992, request to set aside the 
inmediate effectiveness of the Order. 

Since control of the sources cannot be ensured, they must be removed from 
Dr. Fisher's possession as soon as possible to protect public health and 
safety. Attempts to find another licensee willing to take possession of the 
material have been unsuccessful. Additionally, our Regional Office does not 
have facilities to acconrnodate the sources. We believe that the situation 
with Dr. Fisher (St. Joseph Radiology Associates, Inc., and Fisher 
Radiological Clinic) meets the conditions specified by Mr. Leo P. Duffy in his 
letter of April 7, 1991, for emergency storage by DOE. 

The exact location of the source can be obtained from Mr. Charles Norelius of 
our Region III Office. His phone number is (708) 790-5510. I am enclosing 
some additional information about the source and teletherapy unit for your 
information. 
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Your attention to this matter is greatly appreciated. If l can be of any 
assistance, please call me at (301) 504-3426. 

. Enclosures: As stated . 

Sincerely, 

/(~~___!:::..· '//-~-
Richard E. Cunningham, Director 
Division of Industrial and 

Medical Nuclear Safety 
Office of Nuclear Material Safety 

and Safeguards 



COST ESTIMATES FOR CONTRACT OPTIONS 

The annual frequency of orphan source incidents is the most important factor in estimating the 
cost of any orphan source contract option, including options involving responses to only a 
portion of the orphan source incidents, or options involving U.S. Nuclear Regulatory 
Commission (NRC) funding of the Conference of Radiation Control Program Directors 
(CRCPD) Committee on Unwanted Radioactive Material's (E-34 Committee's) program. 
Unfortunately, the annual frequency of orphan source incidents is not known. The reasons 
that the regulatory community does not know the number of orphan source incidents occurring 
each year include: 1) some orphan source incidents are resolved but are never reported by 
the facility that receives the orphan source; 2) not all State and Federal agencies' reports of 
orphan source incidents are easily accessible or searchable, due in part to some organizations 
maintaining only written incident records; 3) orphan source incidents are not reported to a 
single national database; 4) reports listed in available databases may not be characterized for 
easy identification as orphan source incidents; and 5) there is not a common understanding in 
the regulatory community on what constitutes an "orphan source." A centralized and 
standardized national database of orphan sources, such as has been proposed by CRCPD for 
the Nudear Material Events Database (NMED), would help to more accurately track orphan 
sources. 

For planning purposes, the staff can provide a rough estimate of the cost of an orphan source 
contract program that would enable a contractor to take possession of, and arrange for, proper 
transfer or disposal of orphan sources. The staff's estimate is only a gross approximation, that 
is probably accurate to within a couple hundred thousand dollars. If the Commission directs 
the staff to proceed with an orphan source contract program, the staff will attempt to refine the 
estimate further (e.g., through more detailed discussions with waste handlers and brokers and 
with State radiation control program offices having experience with orphan source contractors, 
and based on the E-34 Committee's experience in developing the pilot program). Information 
neeessary to further refine the estimate is not easily available, as discussed above. 
Developing a more accurate estimate would require additional effort; and will depend, in part, 
on State radiation control programs providing the necessary orphan source information to 
NRC. The staff believes that spending further resources to refine the estimate, before the 
Commission directed the staff to proceed further with a contract option, would not be 
consistent with the Commission's direction. 

Based on the staff's limited experience in dealing with orphan source contractors, and 
information gained from currently available data, the staff estimates that the annual costs of an 
orphan source contract program would be approximately: 

30 orphan sources/year x $15,000 per orphan source= $450,000/year 

In arriving at this cost estimate, the staff made numerous assumptions regarding the number of 
orphan sources that would be addressed annually under the contract, the types of orphan 
sources involved, the average cost per orphan source response action, the contractors' costs 
of maintaining adequate response capabilities for different types of response actions and in 
different geographic areas, and the source disposition options available to the contractor. 
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Without firm data on the annual frequency of orphan source incidents, the staff relied on 
currently available data, such as NMED, State databases of scrap metal incidents in the U.S., 
and past orphan source incidents involving a request for Federal assistance. Based on this 
data, the staff expects that an NRC orphan source contractor could be requested to r'spond to 
20 to 30 orphan source incidents per year (assuming only Atomic Energy Act (AEA) material in 
non-Agreement states). However, the actual number of incidents will vary from year to year. 
The number of incidents that would occur in the first-year would likely be in the higher range, 
because some existing orphan sources await disposition. In addition, the number of orphan 
source cases involving requests for NRG-contractor assistance could increase once the 
availability of NRC's contract becomes well known (i.e., States and non-licensees could 
request NRC assistance for orphan source cases that they are now resolving on their own). 

Based on discussions with waste brokers and waste handlers that have performed orphan 
source recoveries in the past, the costs for such recoveries have ranged between $3000 and 
$20,000 per source, depending on the location and resources needed to respond. Staff used 
a value of $15,000 per source, to account for the increased costs of maintaining response 
capabilities for broad geographic areas and for rapid response, higher handling costs 
associated with sources that may be damaged or difficult to recover, and higher costs caused 
by the limitations on disposition options. For instance, a hypothetical orphan source recovery 
case may involve paying for the contractor to fly, on short notice, personnel and equipment to 
the incident location; conduct surveys and an analysis of the source; safely package the 
source; arrange for transport to a disposal location or waste processor; arrange for, and 
dispose of, the source at a licensed burial site; obtain the appropriate applications and 
authorizations from NRC; and document the whole process. The costs could quickly increase 
into the thousands of dollars, even for the most basic of sources or incidents. Again, the 
accuracy of this estimate is completely dependent on the number of orphan source incidents 
that occur each year, disposition options available and their associated costs, the type and 
condition of each orphan source involved in an incident, and the time allowed for the contractor 
to prepare and respond to each incident. 

If the contract covered less than the total number of orphan source incidents that occurred in a 
single year, or if orphan source recoveries were deferred from one year to the next, the 
contract costs would drop. Similar1y, if the contractor was permitted disposition options other 
than disposal at a low-level waste facility (e.g., transfer to an authorized recipient), then 
contract costs may also drop. Obviously, if the number of orphan source incidents rose, then 
the contract costs would also rise. The staff expects that, as existence of an NRC orphan 
source recovery contract program becomes more widely known, and services are more widely 
requested, the contract costs would increase. Additionally, if non-Agreement States who 
currently have orphan source recovery programs discontinue their programs, in favor of relying 
on NRC's orphan source contract, then the adverse impact would push up costs of NRC's 
program. As increased or decreased cost trends are identified, the staff would revise the 
funding requirements for an orphan source contract program. 

The E-34 Committee has not developed an estimate of the level of funding necessary for 
implementation and continued operation of the E-34 Committee's program. However, 
assumptions similar to those made about an NRC contract can be made about the E-34 
Committee's program. The E-34 Committee's program would likely not have the same 
limitations as an NRC contractor would have, which could reduce the average cost per orphan 
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source response. In addition, a national orphan source recovery program, versus independent 
programs conducted by NRC and each Agreement State, may lead to program efficiencies that 
could result in lower costs. However, the additional administrative burden of ensuring that NRC 
funds be applied only to AEA material would increase overhead costs for the program, possibly 
negating any savings from the E-34 Committee's program option. 

To estimate an appropriate NRC share of this national program, the staff used the assumption 
that NRC would be responsible for only the portion of the program costs applicable to incidents 
that occur in NRC jurisdiction (i.e., non-Agreement States and Federal facilities) and involve 
AEA material (i.e., the same subset of incidents that an NRC contractor would be expected to 
respond to). Because the number of orphan source cases covered by NRC's contract would 
be roughly the same, under either NRC's own program or the E-34 Committee's program, then 
NRC's funding of the E-34 Committee program would be expected to be the same as the 
estimate for an NRC contract program: approximately $450,000 per year. Accordingly, the 
E-34 Committee's program would require additional funding from the Agreement States to 
cover that portion of the program that would be applicable to orphan source incidents involving 
AEA material occurring in Agreement State jurisdictions. 

In reality, it is unlikely that all Agreement States would participate, or Agreement States would 
urge NRC to accept more of the funding burden, which would drive up NRC's costs. Also, 
NRC is limited to funding only AEA material disposition costs, whereas the States would need . 
to fund all naturally occurring or accelerator-produce radioactive material orphan source 
recoveries. Nevertheless, funding CRCPD to implement the E-34 Committee's national orphan 
source program offers certain advantages over the other contract options. 

3 
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January 17. 2002 

FOR: 

FROM: 

SUBJECT: 

PURPOSE: 

POLICY ISSUE 
(Information) 

The Commissioners 

William D. Travers 
Executive Director for Operations 

ISSUES CONCERNING SELF-LUMINOUS TRITIUM CONSUMER 
PRODUCTS 

This paper informs the Commission of staff plans to address issues related to distribution of 
self-luminous tritium consumer products. 

BACKGROUND: 

In SECY-01-0020, dated February 2, 2001, the staff discussed the U.S. Nuclear Regulatory 
Commission (NRC) policy on self-luminous tritium consumer products, in the context of a 
review of a license application requesting authorization to distribute flashlights with 
self-luminous tritium markers. In the Staff Requirements Memorandum {SRM) dated 
February 21, 2001, the Commission approved the staffs position that the tritium marker 
would not be considered a frivolous use. As discussed in SECY-01-0020, the staff requested 
comments from the Agreement States on this specific application of a self-luminous tritium 
product. Some of the State comments raised broader concerns about existing consumer 
products, as well as potential proliferation of new products. The staff is proceeding to 
complete the review of the license application. 

CONTACT: Anthony Kirkwood, NMSS/IMNS 
{301) 415-6140 
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In addition, the staff has received numerous reports and allegations of unauthorized 
distribution and sales of self-luminous tritium products, some of which occurred in Agreement 
States. At the Commission meeting with the Organization of Agreement States (OAS) and the 
Conference of Radiation Control Program Directors (CRCPD) on August 15, 2001, the State of 
California representative expressed concern about unauthorized Internet sales of radioactive 
material, which also highlighted inconsistencies between the U.S. and other countries with 
respect to regulation of tritium consumer products. In light of such reports and allegations and 
Agreement State concerns, the staff has broadened its review of issues related to the 
regulation of 
self-luminous tritium consumer products. 

DISCUSSION: 

1. Unauthorized Distribution of Self-luminous Tritium Consumer Products 

The staff has received numerous reports and allegations of unauthorized sales of self
luminous tritium consumer products on the Internet. The staff determined that the majority 
of the products, "Glowrings," were from the United Kingdom (UK), where domestic 
distribution is apparently authorized. The "Glowring" key ring contains approximately 17 
gigabecquerels (GBq) [460 millicuries (mCi)] of tritium. After consultation with the Office of 
International Programs, the staff initiated informal telephone contacts with UK regulatory 
staff and the foreign manufacturer of the "Glowrings" to determine how these items were 
being distributed. After learning that U.S. regulations do not permit distribution of 
radioactive consumer products for frivolous purposes, the UK distributor stated that it will 
no longer ship the key rings to the U.S. In addition, the NRC and Agreement State staff 
contacted the U.S. Internet sellers by telephone, informed them that their activity was 
illegal, requested that they stop the sale of these items, and confirmed these discussions 
with formal letters. The staff does not plan any further enforcement action unless 
distribution by the sellers continues. 

In response to these incidents of unauthorized distribution of self-luminous tritium 
consumer products through sales over the Internet, the NRC staff, California, and Illinois 
have contacted Ebay, a major California Internet auction site, and asked Ebay to stop the 
sale of illegal radioactive material on its site. The State of California sent an October 1, 
2001, Cease and Desist Order (Attachment) to Ebay directing them to stop facilitating the 
unauthorized distribution of radioactive material. In response to these contacts, Ebay is 
placing restrictions on its site which are designed to prevent unauthorized distribution of 
illegal radioactive material. 

With respect to unauthorized distribution of tritium consumer products, the staff's response 
has taken into consideration the low health risk posed by these products, as well as the 
importance of maintaining both public confidence and the integrity of NRC regulatory 
requirements. The staff has considered broad-based, resource intensive responses such 
as a moratorium or recall of tritium consumer products; a surveillance program to intercept 
illegal receipt and distribution of these types of products; and discussions with other 
countries to standardize regulations. However, because the health risk to the public from 
the types of consumer products that are similar in nature to the "Glowring" key chains is 
very low, we believe it is inappropriate to expend resources in this manner. Instead, the 
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staff will continue to respond to allegations or other specific reports of unauthorized 
distribution and sale of radioactive material on a case-by-case basis, coordinating with the 
states as appropriate. We will modify this approach should we become aware of new 
information that warrants a broader approach and coordinate with the states as 
appropriate. 

2. Concerns Related to Authorized Distribution of Tritium Consumer Products 

SECY-01-0020 discussed an application for an exempt distribution license for tritium 
markers in flashlights. The proposed flashlight markers contain a total of approximately 
1.6 GBq (42 mCi) of tritium in two sources. The staff concluded that the flashlights with the 
tritium markers were not contrary to 10 CFR 30.19(c)(i.e., were not a frivolous use of a 
self-luminous product). In the Staff Requirements Memorandum dated February 21, 2001, 
the Commission agreed with this conclusion. 

As indicated in SECY-01-0020, the staff solicited comments from the Agreement States on 
this particular application. We received comments from five states. Only one State 
thought the use of tritium markers in flashlights was frivolous, since certain designs of 
flashlights, such as light phosphorescent types, can be located in the dark without the use 
of radioactive material. The staffs information on the type of flashlights mentioned by the 
State, as well as those that have battery-operated locator lights, indicated that these types 
of flashlight markers would only illuminate for a short duration, whereas self luminous 
tritium markers would illuminate for years. The staff maintains its position that the 
proposed use of this particular consumer product is not frivolous and is currently 
completing its review of the license application on that basis. 

Several of the States responding to our request for comments expressed broader concerns 
about tritium consumer products. The States noted that breakage and subsequent 
contamination from such consumer products may cause an increase in public concern, and 
require a resource-intensive response from radiation safety officials, despite the low health 
risk to the public. Because of this, some States are concerned generally about increased 
proliferation of consumer products containing radioactive material, although most did not 
have specific concerns with this particular application. In SECY-01-0020, the staff also 
identified this issue, and stated that we would carefully consider the safety issues of 
radiological risk and proliferation. 

In light of State and NRC staff concerns with increased proliferation and illegal distribution 
of self-luminous tritium consumer products, the staff plans to review self-luminous product 
applications for exempt distribution with added emphasis on 10 CFR 32.22(b), which 
states, " ... the Commission may deny an application for a specific license if the end uses 
of the product cannot be reasonably foreseen." For example, the staff has reviewed 
exempt "personal markers." When originally authorized, these "personal markers" 
contained 4.4 GBq (120 mCi) of tritium and were described as being used for friend/foe 
determination in military or police night operations. The one exempt distribution license 
issued for this product in 1997 was terminated this year at the request of the U.S. licensed 
distributor. The foreign manufacturer of this product recently requested its own exempt 
distribution license in order to resume distribution and sales, but because of the above 
considerations, the staff reassessed its previous licensing position on "personal markers." 
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This was because their design consists simply of a self-luminous tritium source fastened to 
a small plastic holder and could, after initial licensed distribution, conceivably be used in a 
fashion not originally reviewed and authorized by NRC. For example, a toy manufacturer 
could buy "personal markers," and distribute them as a novelty. For these reasons, the 
staff does not plan to license the exempt distribution of "personal markers" again. 

3. Considerations Related to Terrorist Threats 

The staff has considered the distribution of self-luminous tritium consumer products in light 
of the current terrorist threat environment. Tritium is a low-hazard radionuclide, and the 
tritium products contain low quantities, 1-100 GBq (2.7-270 mCi). Because of the very low 
health risk, the staff does not believe that additional restrictions on tritium consumer 
products are warranted based on the current threat environment. 

This paper contains sensitive information regarding allegation and enforcement, and should 
not be released to the public. 

COORDINATION: 

The Office of the General Counsel has reviewed this paper and has no legal objection. 

IRA/ 

William D. Travers 
Executive Director 

for Operations 
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July 22. 2005 

FOR: 

FROM: 

SUBJECT: 

PURPOSE: 

POLICY ISSUE 
INFORMATION 

The Commissioners 

Luis A. Reyes 
Executive Director for Operations 

SECY-05-0129 

STAFF PLANS TO ADDRESS AN ANTICIPATED SHORTAGE OF 
SPACE IN THE WHITE FLINT COMPLEX 

To inform the Commission of the staff's plans to address an anticipated shortage of office 
space in the White Flint Complex (WFC). 

BACKGROUND: 

In April 2003, the Office of Administration (ADM) developed a space optimization plan for 
TWFN in anticipation of staff increases projected for FY 2004 through FY 2006. The plan 
involved the re-configuration of staff offices and support space on seven of the nine office floors 
in TWFN. The initial plan provided for construction of an additional 160 staff workstations in 
TWFN to accommodate growth in NSIR and NMSS. As of July 1, 2005, ADM had completed 
approximately 115 of the planned 160 additional workstations. The remaining 45 workstations 
will be completed by the end of FY 2005. Attachment 1 provides a list of the staff's space 
optimization efforts. 

Despite these space optimization efforts, the amount of vacant, occupiable space in the WFC 
fell to a low of 4 percent during the summer of 2004 as a result of Agency growth and the arrival 
of approximately 60 summer hires. This shortage of space created operational inefficiencies as 
new employees had to be assigned workstations that were not contiguous to their work groups. 
The summer space "crunch" dissipated as students went back to school and additional 
workstations became available as a result of the ongoing space optimization effort in TWFN. 
However, office FTE projections indicated that this relief would be temporary and that the 
shortage of space would worsen at Headquarters (HQ) through FY 2006 and FY 2007. 

CONTACT: Kathryn 0. Greene, ADM/DFS 
(301) 415-6222 

Date of Determination June 30. 2005 
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During the same time period, staff also explored the potential benefits of telecommuting 
as another opportunity to achieve more efficient use of office space and as a potential 
long-term solution to Agency space shortage concerns. On July 9, 2004, the staff met with 
representatives from agencies that have successfully implemented telecommuting (General 
Services Administration, Patent and Trademark Office, Equal Employment Opportunity 
Commission, and Department of the Treasury) to discuss their experiences, lessons-learned, 
and recommended best practices for telecommuting programs. A working group has been 
formed to examine the array of telecommuting options (desk sharing, office sharing, hoteling, 
etc.), and will begin a pilot effort to implement some of those options. 

ADM tracks space use in the WFC using a database of digitized drawings of every workstation 
coupled with an integrated descriptive database of information on occupancy and use of the 
space. This Space Planning System (SPS) is used to generate reports showing Office 
occupancy rates, location of vacant offices, and various statistical analyses of office and special 
space use by building, floor and office. The SPS is also used extensively for planning large 
and small changes to office and special space configurations. 

In the summer of 2004, the staff acquired the services of an independent contractor to assess 
the adequacy of NRC's SPS and overall space utilization at the WFC. The contractor noted 
that NRC's vacancy rate for HQ should be at least 1 O percent and preferably as high as 15 
percent to allow for a sufficient amount of swing space. The report concluded that maintaining 
this level of vacancy would increase the efficiency of Agency operations by allowing contiguous 
assignment of space and providing enough space to accommodate reorganizations, summer 
hires, rotational assignments and special projects. 

Although comparison among organizations is difficult because space measurement is 
inconsistent among the organizations surveyed1

, the contractor also compared NRC's space 
with existing data on several NIH facilities in the Maryland suburbs. The data showed that NRC 
had the lowest average office size per person (96 sq. ft. vs. 107, 101, and 108), the lowest 
amount of circulation space per person (51 sq. ft. vs. 58, 56, and 57), and the highest amount 
of special space2 per person (50 sq. ft. vs. 28, 28, and 26). Since the assessment was 
completed, the amount of special space per person has been reduced somewhat as a result of 
converting Library and File Center space into workstations, and further reductions in the amount 
of special space are being planned. 

1 U.S. General Services Administration, Office of Governmentwide Policy, Office of Real 
Property, Real Property Performance Results, December 2002. 

2 Special space includes space such as the auditorium, cafeteria, library, fitness center, 
conference rooms, health center, day care center, copy rooms, file rooms, credit union, exhibit 
area, and computer center. 
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DISCUSSION: 

By the end of FY 2005, ADM's program to build new workstations will be completed and will 
bring the total number of workstations in the WFC to approximately 2,630. This number of 
workstations will accommodate the 2,289 FTE (FY 2005 FTE level) plus approximately 140 
workstations needed for essential contractor support. It will also provide sufficient "swing 
space" (vacant offices) to support reorganizations, rotations, summer hires, and task force 
activities. This space optimization initiative will exhaust most of the opportunities for creating 
additional offices in the WFC without significantly impacting space used for other activities. 
Constructing a significant number of additional workstations within the WFC would require 
downsizing offices from the existing standards and further reducing special space including 
conference rooms. Such an effort would be disruptive and expensive, especially in view of the 
lack of sufficient "swing space" in either building to house displaced staff during the workstation 
reconfiguration and downsizing. Attachment 2 contains a list of special space in the WFC, 
along with the potential impact of relocating the activity offsite. 

The staff estimates the maximum occupancy for the WFC to be approximately 2,350 FTE, 
allowing for a 5.5 percent vacancy rate and retaining the current level of onsite contractor staff. 
Although this vacancy rate is significantly lower than the desired level of "swing space" (1 O 
percent) and will create some operational inefficiencies, the staff believes it is manageable. 
The Chairman's proposed FY 2007 budget includes a projected increase of 196 HQ FTE above 
the FY 2005 HQ FTE ceiling. Therefore, the FY 2007 HQ FTE level will be 135 FTE above the 
maximum occupancy level. 

Options Considered to Address Space Shortage in the WFC 

The staff considered a variety of options to address both the short- and long-term office space 
shortages in the WFC. These are discussed below: 

Make More Effective Use of Special Space 

There are some opportunities in the WFC to make more effective use of special space, 
including the Professional Development Center (PDC), the Library, the Supply Store and 
conference rooms. The utilization of these spaces would avoid a large scale move of program 
staff that would interfere with accomplishing agency work and would create several vacant and 
contiguous spaces that could be re-configured with minimal disruption to staff. 

The PDC occupies approximately 10, 100 square feet of space on the third floor of TWFN. 
Moving the PDC to an offsite location would permit the construction of approximately 
90 workstations on the 3rd floor of TWFN. 

The size of the Library was reduced in FY 2005 by about 1,000 square feet to accommodate 
additional workstations as part of the ongoing WFC space optimization plan. The Library 
currently occupies approximately 5,700 square feet on the second floor of TWFN. Although 
further reducing the size of the Library would permit the construction of additional workstations, 
and may be considered in the future, no further changes to the Library are recommended at 
this time. 
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ADM plans to implement efficiencies in the supply activity, w ich will reduce the size of the 
Supply Store, making it possible to relocate the store without reducing services. Relocating the 
Supply Store from its present location would provide an optimum location for the approximately 
30 document processing contractors currently on the 61

h floor of OWFN, freeing up needed 
space for expansion of the Office of Nuclear Reactor Regulation and enhancing operational 
efficiency for the Document Processing Center (DPC). 

During FY 2006, the staff also plans to remove temporary workstations from conference rooms 
and recover several of these rooms for general meeting room use. The staff is also exploring 
the use of adjacent offsite conference room space for conducting meetings. 

Rent Additional Offsite Space to House NRC Staff 

ADM queried the GSA on the availability of nearby office space comparable in quality to space 
in the WFC. GSA identified several locations within a half-mile radius that may meet NRC 
criteria for offsite office space where the NRC could create 150 additional workstations. GSA 
also identified space located 1.5 miles north of the WFC on Rockville Pike that is being vacated 
by the Food and Drug Administration and will be under lease by GSA through February 2009. 
Relocating there would provide the benefits of reduced cost of a long-term lease, along with the 
flexibility of consolidating NRC assets located outside the WFC complex in the FY 2008 or 
FY 2009 time frame to a more optimum location. 

Move Onsite Contractors Out of the Complex 

There are about 170 contractors occupying the equivalent of approximately 140 workstations in 
office space in the WFC, mostly supporting computer operations. Moving many of these 
contractors would not be feasible for operational reasons because it would substantially affect 
their ability to deliver needed services. For example, the efficiency of the DPC contractor 
operations is highly dependent on its location and accessibility to mail and office staff. 

Plans to Provide Adequate Office Space Through FY 2007 

Based on the Chairman's proposed FY 2007 Budget and the potential for additional funding to 
support security and new reactor licensing in FY 2006, the staff developed two scenarios. 
Scenario A assumes HQ FTE remain at the level contained in the Chairman's FY 2007 Budget. 
Scenario B assumes that NRC receives additional funding and HQ FTE to support security and 
new reactor licensing activities in FY 2006. 



The Commissioners 

Scenario A 

FY 2005 FY 2005 FY 2007 

HQFTE 2,289 2,327 2,485 

HQ FTE 38 158 
Growth 

The staff intends to take the following steps with funds available in FY 2005 and FY 2007 to 
ensure that there is an adequate amount of office space for NRC employees in the WFC 
through FY 2007. The proposed items specified below along with the modifications to be 
accomplished by the end of FY 2005 will achieve a vacancy level of approximately 5.5 percent 
through FY 2007, assuming that NRC headquarters adds approximately 135 FTE above the 
maximum occupancy level of 2,350. 

1. Move the PDC from TWFN 3rd floor to GSA space 1.5 miles north on Rockville Pike 
(3,500 feet from Twinbrook metro station) or another suitable site in the Rockville area 
by June 2005. Construct approximately 90 workstations on the TWFN 3rd floor. In 
order to occupy new workstations on the TWFN 3rd floor during the first quarter of 
FY 2007, NRC would have to submit space requirements to GSA no later than August 
2005. 

2. Continue to more efficiently use space within the WFC by building additional 
workstations in other available space. We estimate that about 20 additional 
workstations can be added without changing the office space standards or having a 
significant impact on amenities for staff. The staff will also continue to monitor use of 
office space for contractors to ensure use is reasonable, necessary and cost effective. 

3. Relocate the DPC contractors from the OWFN 5th floor to the current Supply Store 
location. This will free up 30 workstations on OWFN 5th floor in FY 2007. ADM is 
exploring options for reducing Supply Store space through the use of automation. 
Based on the results of that analysis, ADM will identify a suitable location for the Supply 
Store on the P-1, lobby level, or second floor of OWFN. 

Scenario B 

FY 2005 FY 2005 FY 2007 

HQ FTE 2,289 2,405 2,485 

Additional HQ 117 79 
Growth 

The anticipated receipt of additional resources for new reactor licensing and security related 
work would result in approximately 117 additional HQ FTE in FY 2005. The staff anticipates an 
additional 20 onsite contractors in FY 2005 above the current occupancy level, based on office 
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projections at this time. If the additional resources are approved by Congress, the actions 
outlined above would need to be accelerated to accommodate this growth in FY 2006. 

RESOURCES: 

Table I contains the resources needed for Items 1 - 3 above. 

Table I 

FY 2005 FY 2006 FY 2007 

Item Action Cost Action Cost Action 

1. Move Submit offsite $ 675K- Move PDC $ 850K- Move staff 
PDC offsite space ADM3 offsite in June ADM into 90 WS 
and requirement $ 420K- 2006 and begin $ 407K- on T-3 in 
construct 90 of approx. OIS construction on ors December 
workstations 10, 000 s.f. to $1,095K T-3 $1,257K 2006 
(WS) on T-3 GSA in 

August 2005 

2. Construct $ 50K- Construct 1 O $ 50K- Construct 10 
an additional ADM additional WS ADM additional WS 
20WS $ 58K- in January $100K4 

- in January 
throughout ors 2006 ors 2007 
WFC $108K $150K 

3. Relocate Identify new $350K- Relocate 
DPC to P1 location for ADM Supply Store 
and relocate Supply Store in $153K - in January 
and reduce September ors 2007. 
size of the 2006 $503K Relocate 
Supply Store DPC to P-1 in 

April 2007. 

Total $ 725K- $1,250K -
ADM ADM 
$ 478K- $ 660K-
ors ors 
$1,203K $1,910K 

Total resources for Items 1, 2 and 3 for FY 2006 are $725,000 for ADM and are included within 
ADM's FY 2006 budget. OIS' FY 2006 budget does not include the $478,000 required to 
complete these plans. However, there are sufficient resources in the additional FY 2006 
funding currently being considered by Congress to cover this need. 

3Assumes 4 months rent in FY 2006. 

4Cost based on 20 new workstations being supported under seat management. 
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In FY 2007, the total resources for Items 1, 2 and 3 are $1,250,000 and 2 FTE for ADM and 
$660,000 and 6 FTE for ors. Both the ADM and ors FY 2007 budgets contain the necessary 
resources to implement this plan. The FY 2007 budget includes $4.SM for space and 
infrastructure to address uncertainties in the new reactor applications and associated growth in 
FY 2008 and beyond. Given those uncertainties, the CFO and I recommend no changes to our 
FY 2007 space planning budget at this time. 

COORDINATION: 

The Office of the Chief Financial Officer has reviewed this paper for resource implications and 
has no objections. The Office of the General Counsel has reviewed this paper and has no legal 
objection. 

Attachments: 
1. WFC Space Optimization Plan 
2. WFC Special Space 

IRA/ 

Luis A. Reyes 
Executive Director 

for Operations 
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Summary 

White Flint Complex Space Optimization Initiatives 

December 2003 - Converted 4,000 square feet of file room space to construct 42 workstations. 

June 2003 - Moved the Document Processing Contractor off the 4th floor and reconfigured this 
floor to accommodate NSIR and reconfigure workstations. 

May 2004 - Substantially reconfigured the gth floor to add 25 workstations. This included the 
removal of a small SCIF on this floor. 

May 2004 - Constructed 42 workstations in 7 conference rooms to mitigate the effect of 
bringing on board summer hires. As of early June 2005, 38 of these workstations were 
occupied to support the persons displaced by construction in TWFN. 

August - September 2004 - An assessment and analysis of the adequacy of the NRC Space 
Planning System and space utilization at NRC Headquarters was performed by our contractor, 
McManis & Monsalve Associates. This assessment showed we have a good infrastructure to 
monitor space usage, verified that we are using space effectively, and concluded that our 
occupancy levels were higher than preferred. 

September 2004 - Substantially reconfigured the gth floor to move the CFO Office Director and 
Staff from OWFN. 

March 2005 - Expanded the computer center on the 5th floor by 4,000 square feet and moved in 
35 OIS contractors, consolidating the Network Operations Center, the help desk, and the 
Computer Test Facility. 

April - June 2005 - Demolished the Computer Test Facility (2,000 sq. ft.) and several other 
spaces on the 2"d floor of TWFN (including removing 1,000 sq. ft. of library space) to construct 
35 additional workstations. 

August 2005 - Developed plan to reconfigure several areas on the 5th floor to add 1 O 
workstations. (ongoing) 

Date of Determination June 30 2005 
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Special Space in the White Flint Complex 

Square 
Area Footage Impact on NRC Staff of Relocating Space Off 

Site 

Professional Development Center 10,100 Inconvenient to staff. Additional cost to 
provide shuttle service. 

Supply Store 3,900 Delays in receiving required supply items. 

Health Center 2,700 Potential impact on timely response to 
employee health and safety issues. Major 
component of mandatory employee wellness 
program. Reduces recruitment incentives. 
May contribute to higher employee 
absences. 

Library 5,700 Already reduced by 1,000 s. f. in FY 2005. 

Computer Center 5,300 Already reduced by 900 s. f. to consolidate 
OIS functions and gain 34 workstations in FY 
2005. 

Exhibit Area 2,900 Not conducive for office space due to high 
ceiling and cost to convert a unique area. 

Cafeteria 5,000 Reduces recruitment incentives. Negative 
impact on employee moral. 

Ma e exempt from publi release under the Freed 111 of 
in rmation Act (5 U.S C. 5 2) ~ 

Exemption number 4 
Nuclear Regulatory Commis ·on review uired befor 
release. : 
Kathryn Greene, ADM 
Name and organization of person making determinatior. 

Date of Determination June 30, 2005 

Attachment 2 
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Square I 
Area Footage Impact on NRC Staff of Relocating Space Off 

Site 

Fitness Center 5,500 Reduces recruitment incentives. Not 
conducive for office space due to high ceiling 
and cost to convert a unique area. Negative 
impact on employee moral. 

File Room 3,800 Already reduced by 4,000 s. f. to consolidate 
OIS functions and gain 45 workstations. 

Day Care Center 9,600 Reduces recruitment incentives. Not 
conducive for office space due to cost to 
convert a unique area. Negative impact on 
employee morale. 



POLICY ISSUE 
NOTATION VOTE 

July 29. 2005 SECY-05-0137 

FOR: The Commissioners 

FROM: Luis A. Reyes 
Executive Director for Operations 

SUBJECT: PROPOSED REVISED ABNORMAL OCCURRENCE CRITERIA 

PURPOSE: 

To obtain Commission approval of the draft revised abnormal occurrence (AO) criteria 
for the staff of the U.S. Nuclear Regulatory Commission (NRC) and Agreement States 
to use in identifying potential abnormal occurrences. 

BACKGROUND: 

In a Commission paper (SECY-04-0046), entitled "Fiscal Year [FY] 2003 Report to Congress 
on Abnormal Occurrences," dated March 18, 2004, the staff forwarded a draft of the AO report for 
2003 (NUREG-0090, Volume 26) for Commission review and approval. In that Commission 
paper, the staff stated its intent to consider additional changes to the AO criteria in the future. 

The staff of the Office of Regulatory Research (RES) subsequently established a working group in 
May 2004 to facilitate review of the existing criteria and determine whether any changes were 
warranted. That working group included representatives of RES and the NRC's Offices of Nuclear 
Reactor Regulation (NRR), Nuclear Material Safety and Safeguards (NMSS), Nuclear Security and 
Incident Response (NSIR), and State and Tribal Programs (STP), as well as the NRC's four regional 
offices. Working together, these representatives evaluated and revised the AO criteria to ensure 
that each criterion is consistent with the NRC's Strategic Plan for FY2004-2009, the 
Performance Measures and Metrics for FY2005-2006, and the NRC's recent rulemaking on 
Title 1 O CFR Part 35, "Medical Use of Byproduct Material." 

CONTACT: Stephanie P. Bush-Goddard, RES 
(301) 415-6293 / 
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DISCUSSION: 

Section 208 of the Energy Reorganization Act of 197 4 (Public Law 93-438) defines an AO 
as an unscheduled incident or event that the NRC deems significant from the standpoint 
of public health or safety. This definition establishes the agency's statutory requirement 
for identifying and classifying events. The criteria established fall into the following categories: 

I. For All Licensees 
II. For Commercial Nuclear Power Plant Licensees 
Ill. For Fuel Cycle Facilities 
IV. For Medical Licensees 
V. Other Events of Interest 

As a result of its review, the staff proposes a change to the existing criteria to better align the 
AO criteria with the NRC Strategic Plan and Performance Measures. In proposing these 
changes, the staff has developed a proposed new structure for the criteria as follows: 

I. For All Licensees 
II. For Commercial Nuclear Power Plant Licensees 
Ill. For All Transportation Events and Events at Facilities Other than Nuclear Power Plants 
IV. Other Events of Interest 

Re-structuring the categories better supports the changes made in the individual criteria and 
minimizes duplication that would be required if the existing categories were used. The 
proposed AO criteria are listed in Attachment 1 and the existing AO criteria are provided in 
Attachment 2. The remainder of this section identifies and discusses the specific changes to 
the AO criteria. 

SECTION I, "FOR ALL LICENSEES" 

Criterion B in Section I is entitled, "Discharge or Dispersal of Radioactive Material from Its 
Intended Place of Confinement at Fixed Facilities." This criterion is intended to capture 
significant events associated with the discharge or dispersal of radioactive material from license 
facilities. The staff proposes the following changes to the current criterion. 

The first proposed change to Criterion 1.8.1 is to add the phase, "This does not include 
transportation events," to the end of the criterion. The staff proposes this change to clarify that 
the activity concentrations provided in Table 2 of Appendix B to 1 O CFR Part 20 pertain to 
effluent releases at fixed facilities but not to transportation events. The second proposed 
change is to delete the current section, Criterion 1.8.2., in its entirety to prevent confusion with 
the reporting thresholds for transportation-related events. The staff believes the existing criteria 
(Attachment 2) are sufficient to cover transportation events. 

Criterion C in Section I is entitled, "Theft, Diversion, or Loss of Licensed Material, or Sabotage or 
Security Breach." This criterion is intended to capture significant security events. The staff 
proposes two changes to this criterion. 
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The first proposed change to Criterion l.C.1. resulted from a staff requirements memorandum 
(SRM), entitled "Discussion of Intergovernmental Issues," dated August 21, 2003. In that SRM, 
the Commission directed the staff to move forward with tracking radioactive sources that 
if abandoned, unsecured, unrecovered, or stolen could be used for malicious purposes to cause 
harmful health effects. The International Atomic Energy Agency (IAEA) described these 
high-risk sources and their activity thresholds in its draft TECDOC-1344, entitled 
"Categorization of Radioactive Sources." That document provides the supporting technical 
basis for the IAEA's Code of Conduct on the Safety and Security of Radioactive Sources, as 
listed in Categories 1 and 2 of Table 1 to the Code. The Commission has since codified these 
requirements in Appendix P to 10 CFR Part 110, "High-Risk Radioactive Material, Category 2," 
and plans to issue a Regulatory Information Summary, "RIS-2005-XX, Clarification of the 
Reporting Requirements in 1 O CFR 20.2201," to clarify the reporting requirements for recovery 
of sources in accordance with the 10 CFR Part 20, "Standards for Protection Against 
Radiation." Consistent with the Commission's direction, the proposed change to the security 
AO criterion would require the NRC to report to Congress any events involving unrecovered 
losses or thefts of risk-significant sources if the quantities exceed the thresholds specified in 
Appendix P to 10 CFR Part 110, "High-Risk Radioactive Material, Category 2." Lost sources 
would be considered as "unrecovered losses" until they decay to below Category 2 thresholds 
or until they are recovered, whichever occurs first. In FY 2006, the Commission plans to 
complete the National Source Tracking System rulemaking and these AO criteria may be 
revisited at that time. 

The second proposed change to Criterion l.C. is to add new language (as Criterion l.C.5) that 
would require the NRC to report to Congress any significant events involving unauthorized 
disclosures of classified and/or safeguards information that caused harm to national security. 
Currently, AO criteria do not speak to unauthorized disclosures of classified and/or safeguards 
information that could assist potential terrorists. The proposed wording would apply to any 
person, including NRC employees, whether or not affiliated with an NRC licensee, 
who discloses safeguards information or material, and/or classified information or material. 

Criterion Din Section I is currently entitled, "Other Events (i.e., Those Concerning Design, 
Analysis, Construction, Testing, Operation, Use, or Disposal of Licensed Facilities or Regulated 
Materials)." This criterion was intended to capture other events not specifically identified in 
Criterion's A, Band C of Section I, "For All Licensees." 

As the revised criteria for nuclear power plants are very similar to the events described under 
this existing criterion, the staff proposes to move this criterion from Section I, "For All 
Licensees," to a new section identified as, Section Ill, "For Facilities Other Than Nuclear Power 
Plants," under Subcriterion A, "For All Licensees Other Than Nuclear Power Plants." 

The staff proposes a new Criterion D, in Section I, entitled, "Initiation of High-Level NRC Team 
Inspections," to capture significant operational events not covered under other criteria. This 
would ensure a more effective means to identify a "significant" incident while connecting the 
criteria to NRC actions such as Accident Review Groups and Incident Investigation Teams. 
The staff believes these proposed changes will yield consistent, more predictable, and less 
subjective results than the current criteria. 
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SECTION II, "FOR COMMERCIAL NUCLEAR POWER PLANT LICENSEES" 

This section, entitled, "For Commercial Nuclear Power Plant Licensees," specifies criteria that 
are intended to capture significant safety events at commercial nuclear power plant facilities. 
The staff proposes to delete the current criteria in this section and replace them with new 
criteria that are based on the number and significance of NRC inspection findings and licensee 
performance indicators. 

The proposed changes are consistent with those used for reporting to Congress in NRC's 
annual Performance Budget (NUREG-1100), and Performance and Accountability Report 
(NUREG-1542). Furthermore, the proposed changes integrate the various strategic 
planning, budgeting, and reporting processes; risk-inform the existing deterministic criteria; and 
ensure agency follow-up of issues reported to Congress. 

Specifically, the proposed Criterion II.A includes any events or conditions evaluated by the 
NRC's Accident Sequence Precursor (ASP) program to have a conditional core damage 
probability (CCDP) given an occurrence of an initiating event or an increase in the core damage 
probability (CDP) due to a degraded condition of plant equipment of greater than 1x10-3

. Such 
events have a probability of greater than 1 in 1000 (10-3

) of leading to a reactor accident 
involving core damage. An identical condition affecting more than one plant is counted as a 
single ASP-event if a single accident initiator would have resulted in a single reactor accident. 
Additionally, Criterion II.A also includes any conditions evaluated by the NRC's Reactor 
Oversight Process (ROP) to be Red, as described in NRC Management Directive 8.13, 
"Reactor Oversight Process." This includes any Red findings or Red performance indicators. 

In addition, the proposed Criterion 11.B includes any plants that are determined to have overall 
unacceptable performance, or that are in a shutdown condition as a result of significant 
performance problems and/or operational events, as described in NRG-Inspection Manual 
Chapter 0350, "Oversight of Operating Reactor Facilities in a Shutdown-Condition with 
Performance Problems." 

SECTION Ill, "FOR FACILITIES OTHER THAN NUCLEAR POWER PLANTS" 

Section Ill entitled, "For Facilities Other Than Nuclear Power Plants," is intended to capture 
significant safety and security events at all facilities other than nuclear power plants, including fuel 
cycle and medical facilities. 

Criterion A in Section Ill is unchanged from the existing criterion, but was moved from the 
current Section I, D, as previously discussed. 

Criterion B in Section Ill is intended to capture significant safety and security events at fuel 
cycle facilities. The proposed changes are intended to risk-inform the existing criterion to be 
commensurate with hazard, likelihood, and consequences. As such, the proposed criterion 
envelops NRC's regulated radiological and chemical hazards, is consistent with licensing and 
the certification bases, and aligns them with regulatory reporting requirements. 

Criterion C in Section Ill is intended to capture significant safety events involving medical 
licensees. Changes proposed here are discussed below. 
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The first proposed change involves adding language to increase the dose threshold for gonads 
from 1 Gy (100 rads) to 2.5 Gy (250 rads). This is consistent with the recommendations of the 
International Commission on Radiological Protection (ICRP), as stated in Publication 60, "1990 
Recommendations of the ICRP," that a dose range of 2.5 Gy (250 rads) to 6 Gy (600 rads) to 
the ovaries causes permanent sterility. By corollary, the dose range to the testes causing 
permanent sterility is 3.5 to 6.0 Gy (350 rads to 600 rads). This proposed change would ensure 
that the NRC would report to Congress only significant events with permanent adverse health 
effects. 

The second proposed changed is to add the phrase "or tissue" to capture events involving 
structures that may not be considered organs (e.g., blood vessels). Doses used for therapeutic 
purposes in treating disease customarily approach or exceed the tolerance of normal tissue and 
are intended to kill cells. With this in mind, the staff proposes to modify the medical criterion to 
acknowledge the introduction of evolving therapeutic treatment procedures that deliver high 
radiation doses to localized portions of an organ or tissue with potential for significant injury to 
the patient. 

The third change would capture events in which the administered dosage is at least 50 percent 
greater than prescribed, regardless of whether a written directive was required. The staff 
believes it is important to capture all patient administrations of byproduct materials that 
significantly exceeded the intended dose. Furthermore, the staff believes this change to the AO 
criteria can be made within the existing regulatory framework (i.e., without the need to amend 
the medical event criteria in 10 CFR Part 35.) 

The fourth change is to add the term "unsealed byproduct material" to align the AO criteria with 
the language in 10 CFR Part 35, "Medical Use of Byproduct Material." 

Finally, the fifth proposed change would capture events in which a significant administration of 
byproduct material was delivered to the wrong individual or human research subject. The staff 
believes it is important to capture these types of events for inherent safety reasons, and also to 
align the AO criteria with the medical event criteria in 10 CFR Part 35. 

SECTION IV, "OTHER EVENTS OF INTEREST" 

The staff proposes to amend the current Section V, entitled, "Other Events of Interest." This 
section (now Section IV) discusses events that do not meet the AO criteria but have been 
perceived by Congress or the public to be of high health and safety significance, have received 
media coverage, or have caused the NRC to increase its attention to or oversight of a program 
area, including a group of similar events that have resulted in licensed materials entering the 
public domain in a uncontrolled manner. The proposed change is to include examples of events 
that could be included in this area to facilitate identification of appropriate items to include. 

COORDINATION: 

The Office of the General Counsel has reviewed the proposed changes and has no legal 
objections. 



The Commissioners 6 

RECOMMENDATION: 

The staff recommends that the Commission authorize publication of the proposed Policy 
Statement for public comment. This proposed Policy Statement revises the AO criteria that the 
NRC would use to determine abnormal occurrences. A Federal Register Notice soliciting 
comment on the proposed criteria is provided as Attachment 3. 

IRA/ 

Luis A. Reyes 
Executive Director 
For Operations 

Attachments: 1. Draft Abnormal Occurrence Criteria 
and Guidelines for Other Events of 
Interest 

2. Current Abnormal Occurrence Criteria 
and Guidelines for Other Events of 
Interest 

3. Abnormal Occurrence Reports: 
Implementation of Section 208 of the Energy 
Reorganization Act of 1974; Revised 
Policy Statement 
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DRAFT ABNORMAL OCCURRENCE CRITERIA AND GUIDELINES 
FOR OTHER EVENTS OF INTEREST 

Criteria by types of events used to determine which events will be considered for reporting as 
AOs are as follows: 

I. For All Licensees. 

A Human Exposure to Radiation from Licensed Material 

1. Any unintended radiation exposure to an adult (any individual 18 years of 
age or older) resulting in an annual total effective dose equivalent (TEDE) 
of 250 mSv (25 rem) or more; or an annual sum of the deep dose 
equivalent (external dose) and committed dose equivalent (intake of 
radioactive material) to any individual organ other than the lens of the eye, 
bone marrow, and the gonads, of 2,500 mSv (250 rem) or more; or an 
annual dose equivalent to the lens of the eye, of 1 Sv (100 rem) or more; or 
an annual sum of the deep dose equivalent and committed dose equivalent 
to the bone marrow, and the gonads, of 1 Sv (100 rem) or more; or an 
annual shallow-dose equivalent to the skin or extremities of 2,500 mSv 
(250 rem) or more. 

2. Any unintended radiation exposure to any minor (an individual less than 18 
years of age) resulting in an annual TEDE of 50 mSv (5 rem) or more, or to 
an embryo/fetus resulting in a dose equivalent of 50 mSv (5 rem) or more. 

3. Any radiation exposure that has resulted in unintended permanent 
functional damage to an organ or a physiological system as determined by 
a physician. 

B. Discharge or dispersal of radioactive material from its intended place of 
confinement which results in the release of radioactive material to an unrestricted 
area in concentrations which, if averaged over a period of 24 hours, exceeds 5,000 
times the values specified in Table 2 of Appendix B to 10 CFR Part 20, unless the 
licensee has demonstrated compliance with § 20.1301 using § 20.1302 (b) (1) or 
§ 20.1302 (b) (2) (ii). This does not include transportation events. 

C. Theft, Diversion, or Loss of Licensed Material, or Sabotage or Security Breach1 

1. Any unrecovered lost, stolen, or abandoned sources that the Commission 
has determined to be risk significant (exceeds the values listed in Appendix P 
to Part 110, "High Risk Radioactive Material, Category 2"). Excluded from 

Information pertaining to certain incidents may be either classified information or material or safeguards information or 
material under consideration for classification because of national security implications. Classified information will be 
withheld when formally reporting these incidents in accordance with Section 208 of the ERA of 1974, as amended. Any 
classified or safeguards information details regarding these incidents would be available to the Congress, upon request, 
under appropriate security arrangements. 

Attachment 1 
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reporting under this criterion are those events involving sources that are 
lost, stolen, or abandoned under the following conditions: sources 
abandoned in accordance with the requirements of 10 CFR 39.77(c); 
sealed sources contained in labeled, rugged source housings; recovered 
sources with sufficient indication that doses in excess of the reporting 
thresholds specified in AO criteria l.A.1 and l.A.2 did not occur during the 
time the source was missing; and unrecoverable sources (sources that 
have been lost and a reasonable attempt at recovery has been made 
without success) lost under such conditions that doses in excess of the 
reporting thresholds specified in AO criteria l.A.1 and 1.A.2 were not known 
to have occurred and the agency has determined that the risk of theft or 
diversion is acceptable. 

2. A substantiated case of actual or attempted theft or diversion of licensed 
material or sabotage of a facility. 

3. Any substantiated loss of special nuclear material or any substantiated 
inventory discrepancy that is judged to be significant relative to normally 
expected performance, and that is judged to be caused by theft or 
diversion or by substantial breakdown of the accountability system. 

4. Any substantial breakdown of physical security or material control (i.e., 
access control containment or accountability systems) that significantly 
weakened the protection against theft, diversion, or sabotage. 

5. Any significant unauthorized disclosures (loss or theft) of classified2 and/or 
safeguards information. 

D. Initiation of High Level NRC Team lnspections. 3 

II. For Commercial Nuclear Power Plant Licensees 

A. Any reactor events or degraded plant conditions that are determined to be of high 
safety significance.4 

2 Due to increased terrorist activities worldwide, the AO report would not disclose specific classified information or material 
or safeguards information or material and details considered useful to potential terrorists. Classified information or 
material or safeguards information or material is defined as information that would harm national security if disclosed in 
an unauthorized manner. 

3 Initiation of any Incident Investigation Teams, as described in NRC Management Directive (MD) 8.3, "NRC Incident 
Investigation Program," or initiation of any Accident Review Groups, as described in MD 8.9, "Accident Investigation." 

4 Any conditions evaluated by the NRC's Reactor Oversight Process (ROP) to be Red, as described in NRC Management 
Directive 8.13, "Reactor Oversight Process." In general, Red inspection findings are included in the fiscal year in which 
the final significance determination was made, and Red performance indicators are included in the fiscal year in which 
the NRC's external web page for the ROP was updated to show the Red indicator. Additionally, Criterion II.A also 
includes any events or conditions evaluated by the NRC's Accident Sequence Precursor (ASP) program to have a 
conditional core damage probability (CCDP) or change in the core damage probability (CDP) of greater than 1 x1 o-3

. An 
identical condition affecting more than one plant is counted as a single ASP-event if a single indicator would have 
resulted in a single reactor accident. 
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B. Any operating reactor plants that are determined to have overall unacceptable 
performance, or that are in a shutdown condition as a result of significant 
performance problems and/or operational event(s). 5 

Ill. For All Transportation Events and Events at Facilities Other than Nuclear Power Plants 

A. Events Concerning Design, Analysis, Construction, Testing, Operation, Transport, 
Use, or Disposal of Licensed Facilities or Regulated Materials 

1. An accidental criticality [10 CFR 70.52(a)]. 

2. A major deficiency in design, construction, control, or operation having 
significant safety implications requiring immediate remedial action. 

3. A serious safety-significant deficiency in management or procedural 
controls. 

4. Series of events (where individual events are not of major importance), 
recurring incidents, and incidents with implications for similar facilities 
(generic incidents) that create a major safety concern. 

B. For Fuel Cycle Facilities 

1. Absence/failure of all safety-related or security-related controls (engineered 
and human) for an NRC regulated lethal hazard (radiological or chemical) 
while the lethal hazard is present. 

2. An NRC ordered safety-related or security-related immediate remedial 
action. 

C. For Medical Licensees 

A medical event that: 

1 . Results in a dose that is 

a. equal to or greater than 1 Gy (100 rad) to a major portion of the 
bone marrow, or to the lens of the eye; or 2.5 Gy (250 rad) to the 
gonads; or 

b. equal to or greater than 10 Gy (1,000 rad) to any other organ or 
tissue; and 

2. Represents either 

5 Any plants assessed by the ROP to be in the unacceptable performance column, as described in NRC Inspection Manual 
Chapter 0305, "Operating Reactor Assessment Program." This assessment of safety performance is based on the 
number and significance of NRC inspection findings and licensee performance indicators. 
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a. a dose or dosage that is at least 50 percent greater than that 
prescribed, or 

b. a prescribed dose or dosage that 

IV. Other Events of Interest 

(i) is the wrong radiopharmaceutical or unsealed 
byproduct material; or 

(ii) is delivered by the wrong route of administration; or 
(iii) is delivered to the wrong treatment site; or 
(iv) is delivered by the wrong treatment mode; or 
(v) is from a leaking source or sources; or 
(vi) is delivered to the wrong individual or human 

research subject. 

The Commission may determine that events other than AOs maybe of interest to Congress and 
the public and should be included in an appendix to the AO report as "Other Events of Interest." 
Guidelines for events to be included in the AO report for this purpose may include, but not 
necessarily be limited to, events that do not meet the AO criteria but that have been perceived by 
Congress or the public to be of high health and safety significance, have received significant 
media coverage, or have caused the NRC to increase its attention to or oversight of a program 
area, or a group of similar events that have resulted in licensed materials entering the public 
domain in an uncontrolled manner. Examples include 1.) any significant adverse trends in 
industry safety performance, 2.) the initiation of an Augmented Inspection Team per MD 8.3., or 
3.) any plant that enters the Multiple/Repetitive Degraded Cornerstone Column of the ROP Action 
Matrix. 



CURRENT ABNORMAL OCCURRENCE CRITERIA AND GUIDELINES 
FOR OTHER EVENTS OF INTEREST 

An accident or event will be considered an abnormal occurrence (AO) if it involves a major 
reduction in the degree of protection of public health or safety. This type of incident or event 
would have a moderate or more severe impact on public health or safety and could include, but 
need not be limited to, the following: 

(1) Moderate exposure to, or release of, radioactive material licensed by or otherwise 
regulated by the Commission; 

(2) Major degradation of essential safety-related equipment; or 

(3) Major deficiencies in design, construction, use of, or management controls for facilities 
or radioactive material licensed by or otherwise regulated by the Commission. 

The following criteria for determining an AO and the guidelines for "Other Events of Interest" 
were stated in an NRC policy statement published in the Federal Register on December 19, 
1996 (61 FR 67072). The policy statement was revised to include criteria for gaseous diffusion 
plants and was published in the Federal Register on April 17, 1997 (62 FR 18820). 

Note that in addition to the criteria for fuel cycle facilities (Section Ill of the AO criteria) that are 
applicable to licensees and certificate holders, such as the gaseous diffusion plants, other 
criteria that reference "licensees," "licensed facility," or "licensed material" also may be applied 
to events at facilities of certificate holders. 

The guidelines for including events in Appendix C "Other Events of Interest" of this report were 
provided by the Commission in the Staff Requirements Memorandum on SECY-98-175, dated 
September 4, 1998, and are listed at the end of this Appendix. 

Abnormal Occurrence Criteria 

Criteria by types of events used to determine which events will be considered for reporting as 
AOs are as follows: 

I. For All Licensees 

A. Human Exposure to Radiation from Licensed Material 

1. Any unintended radiation exposure 1 to an adult (any individual 18 years of 

An unintended radiation exposure for the purpose of reporting as an AO includes any occupational exposure, exposure to 
the general public, or exposure as a result of a medical event involving the wrong patient that exceeds the reporting 
values established in the regulation. All other reporting medical events will be considered for reporting as an AO under 
the criteria "For Medical Licensees." 

In addition, unintended radiation exposures includes any exposure to a nursing infant, fetus, or embryo as a result of an exposure 
(other than an occupational exposure to an undeclared pregnant woman) to a nursing mother or pregnant woman. 

Attachment 2 
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age or older) resulting in an annual total effective dose equivalent (TEDE) 
of 250 mSv (25 rem) or more; or an annual sum of the deep dose 
equivalent (external dose) and committed dose equivalent (intake of 
radioactive material) to any individual organ other than the lens of the 
eye, bone marrow, and the gonads, of 2,500 mSv (250 rem) or more; or 
an annual dose equivalent to the lens of the eye, of 1 Sv (100 rem) or 
more; or an annual sum of the deep dose equivalent and committed dose 
equivalent to the bone marrow, and the gonads, of 1 Sv (100 rem) or 
more; or an annual shallow-dose equivalent to the skin or extremities of 
2,500 mSv (250 rem) or more. 

2. Any unintended radiation exposure to any minor (an individual less than 
18 years of age) resulting in an annual TEDE of 50 mSv (5 rem) or more, 
or to an embryo/fetus resulting in a dose equivalent of 50 mSv (5 rem) or 
more. 

3. Any radiation exposure that has resulted in unintended permanent 
functional damage to an organ or a physiological system as determined 
by a physician. 

B. Discharge or Dispersal of Radioactive Material from its Intended Place of 
Confinement 

1. The release of radioactive material to an unrestricted area in 
concentrations which, if averaged over a period of 24 hours, exceeds 
5,000 times the values specified in Table 2 of Appendix B to 10 CFR 
Part 20, unless the licensee has demonstrated compliance with 
§ 20.1301 using § 20.1302 (b) (1) or§ 20.1302 (b) (2) (ii). 

2. Radiation levels in excess of the design values for a package, or the loss 
of confinement of radioactive material resulting in one or more of the 
following: (a) a radiation dose rate of 10 mSv (1 rem) per hour or more at 
1 meter (3.28 feet) from the accessible external surface of a package 
containing radioactive material; (b) a radiation dose rate of 50 mSv 
(5 rem) per hour or more on the accessible external surface of a package 
containing radioactive material and that meet the requirements for 
"exclusive use" as defined in 10 CFR 71.47; or (c) release of radioactive 
material from a package in amounts greater than the regulatory limits in 
10 CFR 71.51 (a)(2). 

C. Theft, Diversion, or Loss of Licensed Material, or Sabotage or Security Breach2 

1. Any lost, stolen, or abandoned sources that exceed 0.01 times the A1 

values, as listed in 10 CFR Part 71, Appendix A, Table A-1, for special 

2 Information pertaining to certain incidents may be either classified or under consideration for classification because of 
national security implications. Classified information will be withheld when formally reporting these incidents in 
accordance with Section 208 of the ERA of 1974, as amended. Any classified details regarding these incidents would be 
available to the Congress, upon request, under appropriate security arrangements. 
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form (sealed/nondispersible) sources, or the smaller of the A2 or 0.01 
times the A1 values, as listed in Table A-1, for normal form 
(unsealed/dispersible) sources or for sources for which the form is not 
known. Excluded from reporting under this criterion are those events 
involving sources that are lost, stolen, or abandoned under the following 
conditions: sources abandoned in accordance with the requirements of 
10 CFR 39.77(c); sealed sources contained in labeled, rugged source 
housings; recovered sources with sufficient indication that doses in 
excess of the reporting thresholds specified in AO criteria l.A.1 and l.A.2 
did not occur during the time the source was missing; and unrecoverable 
sources lost under such conditions that doses in excess of the reporting 
thresholds specified in AO criteria l.A.1 and l.A.2 were not known to have 
occurred. 

2. A substantiated case of actual or attempted theft or diversion of licensed 
material or sabotage of a facility. 

3. Any substantiated loss of special nuclear material or any substantiated 
inventory discrepancy that is judged to be significant relative to normally 
expected performance, and that is judged to be caused by theft or 
diversion or by substantial breakdown of the accountability system. 

4. Any substantial breakdown of physical security or material control 
(i.e., access control containment or accountability systems) that 
significantly weakened the protection against theft, diversion, or 
sabotage. 

D. Other Events (i.e., Those Concerning Design, Analysis, Construction, Testing, 
Operation, Use, or Disposal of Licensed Facilities or Regulated Materials) 

1. An accidental criticality [10 CFR 70.52(a)]. 

2. A major deficiency in design, construction, control, or operation having 
significant safety implications requiring immediate remedial action. 

3. A serious deficiency in management or procedural controls in major 
areas. 

4. Series of events (where individual events are not of major importance), 
recurring incidents, and incidents with implications for similar facilities 
(generic incidents) that create a major safety concern. 

II. For Commercial Nuclear Power Plant Licensees 

A. Malfunction of Facility, Structures, or Equipment 

1. Exceeding a safety limit of license technical specification (TS) [10 CFR 
50.36(c)]. 
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2. Serious degradation of fuel integrity, primary coolant pressure boundary, 
or primary containment boundary. 

3. Loss of plant capability to perform essential safety functions so that a 
release of radioactive materials, which could result in exceeding the dose 
limits of 10 CFR Part 100 or 5 times the dose limits of 1 O CFR Part 50, 
Appendix A, General Design Criterion (GDC) 19, could occur from a 
postulated transient or accident (e.g., loss of emergency core cooling 
system, loss of control rod system). 

B. Design or Safety Analysis Deficiency, Personnel Error, or Procedural or 
Administrative Inadequacy 

1. Discovery of a major condition not specifically considered in the safety 
analysis report (SAR) or TS that requires immediate remedial action. 

2. Personnel error or procedural deficiencies that result in loss of plant 
capability to perform essential safety functions so that a release of 
radioactive materials, which could result in exceeding the dose limits of 
1 O CFR Part 100 or 5 times the dose limits of 10 CFR Part 50, 
Appendix A, GDC 19, could occur from a postulated transient or accident 
(e.g., loss of emergency core cooling system, loss of control rod system). 

Ill. For Fuel Cycle Facilities 

1. A shutdown of the plant or portion of the plant resulting from a significant event 
and/or violation of a law, regulation, or a license/certificate condition. 

2. A major condition or significant event not considered in the license/certificate that 
requires immediate remedial action. 

3. A major condition or significant event that seriously compromises the ability of a 
safety system to perform its designated function that requires immediate 
remedial action to prevent a criticality, radiological, or chemical process hazard. 

IV. For Medical Licensees 

A medical event that: 

A Results in a dose that is (1) equal to or greater than 1Gy (100 rad) to a major 
portion of the bone marrow, to the lens of the eye, or to the gonads, or (2) 
equal to or greater than 10 Gy (1,000 rad) to any other organ; and 
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B. Represents either (1) a dose or dosage that is at least 50 percent greater than 
that prescribed in a written directive or (2) a prescribed dose or dosage that (i) 
is the wrong radiopharmaceutical, 3 or (ii) is delivered by the wrong route of 
administration, or (iii) is delivered to the wrong treatment site, or (iv) is delivered 
by the wrong treatment mode, or (v) is from a leaking source or sources. 

Guidelines for "Other Events of Interest" 

The Commission may determine that events other than AOs may be of interest to Congress 
and the public and should be included in an appendix to the AO report as "Other Events of 
Interest." Guidelines for events to be included in the AO report for this purpose may include, 
but not necessarily be limited to, events that do not meet the AO criteria but that have been 
perceived by Congress or the public to be of high health and safety significance, have received 
significant media coverage, or have caused the NRC to increase its attention to or oversight of 
a program area, or a group of similar events that have resulted in licensed materials entering 
the public domain in an uncontrolled manner. 

3 "The wrong radiopharmaceutical" as used in the AO criterion for a medical event refers to any radiopharmaceutical other 
than the one listed in the written directive or in the clinical procedures manual. 
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U.S. NUCLEAR REGULATORY COMMISSION 

ABNORMAL OCCURRENCE REPORTS: IMPLEMENTATION OF SECTION 208 

OF THE ENERGY REORGANIZATION ACT OF 1974; REVISED POLICY STATEMENT 

AGENCY: U.S. Nuclear Regulatory Commission. 

ACTION: Issuance of Revised Policy Statement on Abnormal Occurrence Criteria 

and Solicitation of Comments. 

SUMMARY: Section 208 of the Energy Reorganization Act of 197 4 (Public Law 93-438) 

defines an abnormal occurrence (AO) as an unscheduled incident or event which the U.S. 

Nuclear Regulatory Commission (NRC) determines to be significant from the standpoint of 

public health or safety. This policy statement presents the revised AO criteria the NRC will use 

in submitting its annual report to Congress and the public. The AO criteria have been amended 

to ensure that each criterion is consistent with the NRC's Strategic Plan for Fiscal Year (FY) 

2004-2009; the FY 2005-2006 Performance Measures and Metrics; and NRC rulemaking 

on Title 10, Part 35, of the Code of Federal Regulations (10 CFR Part 35), "Medical Use 

of Byproduct Material." Some sections of the AO criteria also have a revised structure and new 

titles. Restructuring the categories better supports the changes made in the individual criteria 

and minimizes duplication that would be required if the existing categories were used. 

DATES: Submit comments by (insert date 90 days after publication in the Federal Register). 

Comments received after the above date will be considered if it is practicable to do so, 

Attachment 3 
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but assurance of consideration cannot be given to comments received after that date. 

ADDRESSES: You may submit comments by any one of the following methods. Comments 

submitted in writing or electronic form will be made available for public inspection. Mail 

comments to: Secretary, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001, 

ATTN: Rulemakings and Adjudications Staff. E-mail comments to: SECY@nrc.gov. If you do 

not receive a reply e-mail confirming that we have received your comments, contact us directly 

at (301) 415-1966. Hand deliver comments to: 11555 Rockville Pike, Rockville, Maryland 

20852, between 7:30 a.m. and 4:15 p.m. on Federal workdays (telephone (301) 415-1966). 

Fax comments to: Secretary, U.S. Nuclear Regulatory Commission at (301) 415-1101. 

Publicly available documents may be viewed electronically on the public computers 

located at the NRC's Public Document Room (PDR), One White Flint North, 11555 Rockville Pike, 

Room 01-F21, Rockville, Maryland. The PDR reproduction contractor will copy documents 

for a fee. The public can gain entry into the NRC's Agencywide Document Access and 

Management System (ADAMS) through the agency's public Web site at www.nrc.gov. 

This Web site provides text and image files of the NRC's public documents. If you do not have 

access to ADAMS or if there are problems in accessing the documents located in ADAMS, 

contact the NRC Public Document Room (PDR) Reference Staff at 1-800-397-4209, 301-415-4737 

or by email to pdr@nrc.gov. 

FOR FURTHER INFORMATION CONTACT: Sheryl Burrows, telephone: (301) 415-6086; 

e-mail: SAB2@nrc.gov; USNRC, Office of Nuclear Regulatory Research, Mail Stop T9-F31, 

Washington, DC 20555-0001. 

A copy of the final supporting statement may be viewed free of charge at the NRC 

Public Document Room, One White Flint North, 11555 Rockville Pike, Room 0-1 F21, 

Rockville, Maryland. 
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SUPPLEMENTARY INFORMATION: 

I. Background 

Section 208 of the Energy Reorganization Act of 197 4 (Public Law 93-438) defines 

an abnormal occurrence (AO) as an unscheduled incident or event which the U.S. Nuclear 

Regulatory Commission (NRC) determines to be significant from the standpoint of public health 

or safety. The Federal Reports Elimination and Sunset Act of 1995 (Public Law 104-66) 

requires that AOs be reported to Congress annually. As required by Section 208, the discussion 

for each event includes the date and place, the nature and probable consequences, the cause 

or causes, and the action taken to prevent recurrence. The Commission also shall provide 

wide dissemination to the public of the information within 15 days of publishing the AO report 

to Congress. 

Abnormal Occurrence Reporting 

The AO statement of policy has been developed to comply with the legislative intent 

of Section 208 of the Energy Reorganization Act of 197 4, as amended. It keeps Congress 

and the public informed of unscheduled incidents or events which the Commission considers 

significant from the standpoint of public health and safety. The policy reflects a range of health 

and safety concerns and is applicable to incidents and events involving a single individual, 

as well as those having overall impact on the general public. The Commission has established 

reporting thresholds at a level that will ensure that all events that should be considered 

for reporting to Congress will be identified. At the same time, the thresholds are generally 

above the normal level of reporting to NRC to exclude those events that involve some variance 

from regulatory limits, but are not significant from the standpoint of public health and safety. 
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Licensee Reports 

This general statement of policy will not change the reporting requirements imposed on 

NRC licensees by Commission regulations, license conditions, or technical specifications (TS). 

NRC licensees will continue to submit required reports on a wide spectrum of events, including 

events such as instrument malfunctions and deviations from normal operating procedures 

that are not significant from the standpoint of the public health and safety, but do provide data 

useful to the Commission in monitoring operating trends of licensed facilities and in comparing 

the actual performance of these facilities with the potential performance for which the facilities 

were designed and/or licensed. 

II. The Commission Policy: General Statement of Policy on Implementation of Section 208 

of the Energy Reorganization Act of 1974, as Amended. 

Applicability 

Implementation of Section 208 of the Energy Reorganization Act of 1974, as amended, 

Abnormal Occurrence Reports, involves the conduct of Commission business and does not 

impose requirements on licensees or certified facilities. Reports will cover certain unscheduled 

incidents or events related to the manufacture, construction, or operation of a facility or conduct 

of an activity subject to the requirements of Parts 20, 30 through 36, 39, 40, 50, 61, 70, 71, 72 

or 76 of Chapter I, Title 10, Code of Federal Regulations (10 CFR). 

Through an exchange of information, Agreement States provide information to the NRC 

on incidents and events involving applicable nuclear materials that have occurred in their States. 

Those events reported by Agreements States that reach the threshold for reporting as an AO 

are also published in the "Report to Congress on Abnormal Occurrences." 
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Abnormal Occurrence General Statement of Policy 

The Commission will apply the following policy in determining whether an incident or event 

at a facility or involving an activity that is licensed or otherwise regulated by the Commission 

is an AO. 

An incident or event will be considered an abnormal occurrence (AO) if it involves 

a major reduction in the degree of protection of public health or safety. This type of incident 

or event would have a moderate or more severe impact on public health or safety and could 

include, but need not be limited to, the following: 

(1) Moderate exposure to, or release of, radioactive material licensed by 

or otherwise regulated by the Commission; 

(2) Major degradation of essential safety-related equipment; or 

(3) Major deficiencies in design, construction, use of, or management controls 

for facilities or radioactive material. 

Criteria by type of event used to determine which incident or events will be considered 

for reporting as AOs are set forth in Appendix A of this policy statement. 

Commission Dissemination of AO Information 

(1) The Commission will provide wide dissemination of information to the pubic. 

(2) Each year, the Commission will submit a report to Congress listing for that period 

any AOs at or associated with any facility or activity which is licensed 

or otherwise regulated pursuant to the Atomic Energy Act of 1954, as amended, 

or the Energy Reorganization Act of 1974, as amended. This report will contain 

the date, place, nature, and probable consequences of each AO, the cause 

or causes of each AO and any action taken to prevent recurrence. 
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Appendix A: Abnormal Occurrence Criteria 

Criteria by types of events used to determine which events will be considered for reporting as AOs 

are as follows: 

I. For All Licensees 

A. Human Exposure to Radiation from Licensed Material 

1. Any unintended radiation exposure to an adult (any individual 18 years 

of age or older) resulting in an annual total effective dose equivalent (TEDE) 

of 250 mSv (25 rem) or more; or an annual sum of the deep dose equivalent 

(external dose) and committed dose equivalent (intake of radioactive material) 

to any individual organ other than the lens of the eye, bone marrow, 

and the gonads, of 2,500 mSv (250 rem) or more; or an annual dose 

equivalent to the lens of the eye, of 1 Sv (100 rem) or more; or an annual 

sum of the deep dose equivalent and committed dose equivalent 

to the bone marrow, and the gonads, of 1 Sv (100 rem) or more; 

or an annual shallow-dose equivalent to the skin or extremities 

of 2,500 mSv (250 rem) or more. 

2. Any unintended radiation exposure to any minor (an individual less than 

18 years of age) resulting in an annual TEDE of 50 mSv (5 rem) or more, 

or to an embryo/fetus resulting in a dose equivalent of 50 mSv (5 rem) 

or more. 

3. Any radiation exposure that has resulted in unintended permanent 

functional damage to an organ or a physiological system as determined 

by a physician. 
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B. Discharge or dispersal of radioactive material from its intended place of confinement 

which results in the release of radioactive material to an unrestricted area 

in concentrations which, if averaged over a period of 24 hours, exceeds 5,000 times 

the values specified in Table 2 of Appendix B to 10 CFR Part 20, unless the licensee 

has demonstrated compliance with § 20.1301 using § 20.1302(b) (1) or§ 

20.1302(b) (2) (ii). This does not include transportation events. 

C. Theft, Diversion, or Loss of Licensed Material, or Sabotage or Security Breach1 

1. Any unrecovered lost, stolen, or abandoned sources that the Commission 

has determined to be risk significant (exceeds the values listed in Appendix 

P to Part 110, "High Risk Radioactive Material, Category 2"). Excluded 

from reporting under this criterion are those events involving sources that 

are lost, stolen, or abandoned under the following conditions: sources 

abandoned in accordance with the requirements of 10 CFR 39.77(c); sealed 

sources contained in labeled, rugged source housings; 

recovered sources with sufficient indication that doses in excess of 

the reporting thresholds specified in AO criteria l.A.1 and 1.A.2 did not occur 

during the time the source was missing; and unrecoverable sources 

(sources that have been lost and a reasonable attempt at recovery has 

been made without success) lost under such conditions that doses 

in excess of the reporting thresholds specified in AO criteria 1.A.1 and 

I .A.2 were not known to have occurred and the agency has determined 

that the risk of theft or diversion is acceptable. 

Information pertaining to certain incidents may be either classified or under consideration for classification because of 
national security implications. Classified information will be withheld when formally reporting these incidents in 
accordance with Section 208 of the ERA of 1974, as amended. Any classified details regarding these incidents would be 
available to the Congress, upon request, under appropriate security arrangements. 
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2. A substantiated case of actual or attempted theft or diversion of licensed 

material or sabotage of a facility. 

3. Any substantiated loss of special nuclear material or any substantiated 

inventory discrepancy that is judged to be significant relative to normally 

expected performance, and that is judged to be caused by theft or diversion 

or by substantial breakdown of the accountability system. 

4. Any substantial breakdown of physical security or material control 

(i.e., access control containment or accountability systems) that significantly 

weakened the protection against theft, diversion, or sabotage. 

5. Any significant unauthorized disclosures (loss or theft) of classified2 

and/or safeguards information. 

D. Initiation of High-Level NRC Team Inspections. 3 

II. For Commercial Nuclear Power Plant Licensees 

A Any reactor events or conditions that are determined to be of high safety 

significance. 4 

2 Due to increased terrorist activities worldwide, the AO report would not disclose specific classified information and details 
considered useful to potential terrorist. Classified information is defined as information that would harm national security 
if disclosed in an unauthorized manner. 

3 Initiation of any Incident Investigation Teams, as described in NRC Management Directive (MD) 8.3, "NRC Incident 
Investigation Program," or initiation of any Accident Review Groups, as described in MD 8.9, "Accident Investigation." 

4 Any conditions evaluated by the NRC's Reactor Oversight Process (ROP) to be Red, ad described in NRC Management 
Directive 8.13, "Reactor Oversight Process." In general, Red inspection findings are included in the fiscal year in which 
the final significance determination was made, and Red performance indicators are included in the fiscal year in which 
the NRC's external web page for the ROP was updated to show the Red indicator. Additionally, Criterion II.A also 
includes any events or conditions evaluated by the NRC's Accident Sequence Precursor (ASP) program to have a 
conditional core damage probability (CCDP) or change in the core damage probability (CDP) of greater than 1 x1 o-3

. An 
identical condition affecting more than one plant is counted as a single ASP-event if a single indicator would have 
resulted in a single reactor accident. 
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B. Any operating reactor plants that are determined to have overall unacceptable 

performance, or that are in a shutdown condition as a result of significant 

performance problems and/or operational event(s). 5 

Ill. For All Transportation Events and Events at Facilities Other than Nuclear Power Plants 

5 

A. Events Concerning Design, Analysis, Construction, Testing, Operation, 

Transport, Use, or Disposal of Licensed Facilities or Regulated Materials 

1. An accidental criticality [10 CFR 70.52(a)]. 

2. A major deficiency in design, construction, control, or operation having 

significant safety implications requiring immediate remedial action. 

3. A serious safety-significant deficiency in management or procedural 

controls. 

4. Series of events (where individual events are not of major importance), 

recurring incidents, and incidents with implications for similar facilities 

(generic incidents) that create a major safety concern. 

B. For Fuel Cycle Facilities 

1. Absence/failure of all safety-related or security-related controls 

(engineered and human) for an NRG-regulated lethal hazard (radiological 

or chemical) while the lethal hazard is present. 

2. An NRC ordered safety-related or security-related immediate remedial 

action. 

C. For Medical Licensees 

A medical event that: 

Any plants assessed by the ROP to be in the unacceptable performance column, as described in NRC Inspection Manual 
Chapter 0305, "Operating Reactor Assessment Program." This assessment of safety performance is based on the 
number and significance of NRC inspection findings and licensee performance indicators. 
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1. Results in a dose that is 

a. equal to or greater than 1 Gy (100 rad) to a major portion 

of the bone marrow, or to the lens of the eye; or 2.5 Gy (250 rad) 

to the gonads; or 

b. equal to or greater than 10 Gy (1,000 rad) to any other organ 

or tissue; and 

2. Represents either 

a. a dose or dosage that is at least 50 percent greater than 

that prescribed, or 

b. a prescribed dose or dosage that 

(i) is the wrong radiopharmaceutical or unsealed byproduct 

material; or 

(ii) is delivered by the wrong route of administration; or 

(iii) is delivered to the wrong treatment site; or 

(iv) is delivered by the wrong treatment mode; or 

(v) is from a leaking source or sources; or 

(vi) is delivered to the wrong individual or human research 

subject. 

IV. Other Events of Interest 

The Commission may determine that events other than AOs maybe of interest to Congress 

and the public and should be included in an appendix to the AO report as "Other Events of Interest." 

Guidelines for events to be included in the AO report for this purpose may include, but not 

necessarily be limited to, events that do not meet the AO criteria but that have been perceived 

by Congress or the public to be of high health and safety significance, have received significant 

media coverage, or have caused the NRC to increase its attention to or oversight of a program 
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area, or a group of similar events that have resulted in licensed materials entering the public 

domain in an uncontrolled manner. Examples include (1) any significant adverse trends 

in industry safety performance, (2) the initiation of an Augmented Inspection Team per MD 8.3, 

or (3) any plant that enters the Multiple/Repetitive Degraded Cornerstone Column of the ROP 

Action Matrix. 

[5 U.S.C. 552(a)] 

Dated at Rockville, Maryland, this ___ day of ________ , 2005. 

For the U.S. Nuclear Regulatory Commission, 

Annette L. Vietti-Cook, 
Secretary of the Commission 
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R. W. Borchardt 
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(Notation Vote) 

Executive Director for Operations 

SECY-10-0080 

SUBJECT: ECONOMIC CONSEQUENCE MODELING FOR POSTULATED 
RADIOLOGICAL EVENTS 

PURPOSE: 

The purpose of this paper is to inform the Commission of the process by which Federal 
Protective Action Guides (PAGs) have been incorporated into an economic consequence 
assessment model for potential radiological events and seek the Commission's agreement with 
the staff's recommendation to continue supporting the Federal interagency processes for the 
inclusion of the OHS PAGs into economic consequence assessments. 

BACKGROUND: 

In the Staff Requirements Memorandum (SRM) for SECY-09-0051, dated June 23, 2009, the 
Commission directed the staff to produce a policy paper discussing how guidance from the 
U.S. Environmental Protections Agency's (EPA's) Manual of PAGs could be incorporated into 
an improved economic consequence model. 

CONTACTS: Patricia A. Milligan, NSIR 
(301) 415-2223 

0 

Cynthia G. Jones, NSIR 
(301) 415-0298 
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The EPA published a draft of its updated PAGs Manual in January 2009, for review and 
comment. The draft fully incorporated the Department of Homeland Security (OHS) d?cument, 
"Planning Guidance for Protection and Recovery following Radiological Dispersal Device (ROD) 
and Improvised Nuclear Device (IND) Incidents (OHS PAGs)," issued in 2008. The OHS 
planning guidance focused on optimization as the basis for economic consequence 
considerations and not on pre-established dose limits. The term "optimization" refers to a 
flexible, multi-attribute decision-making process that seeks to weigh many factors. 

Optimization analyses are interrelated, quantitative, and qualitative assessments tha~ a~e . 
independently applied at each stage of a decision-making process for an event. Opt1mrzat1on 
includes economic (i.e., cleanup costs, waste disposal costs, economic impact on places of 
historical significance, economic impact on businesses, and medical costs) effects, psycho
social effects, human health risk, ecological risk, and technical feasibility factors. The 
development of this PAG guidance was directed by the White House, Office of Sc~ence and 
Technology Policy, through the National Science and Technology Council, Committee on 
Homeland and National Security, Subcommittee on Standards (SoS). In 2003, the SoS 
convened a senior level Federal working group, chaired by OHS, to develop this g~idance. 
The Nuclear Regulatory Commission (NRC) staff was part of this senior level working group. 

The EPA withdrew the draft PAGs Manual from review in early 2009, and according to the 
agency's website, " ... The new team at EPA wishes to review the PAGs revisions before 
proceeding with a notice of availability and public comment." No additional information has 
been available from EPA regarding the agency's plans for the PAGs revision. However, 
interagency planning and continued refinement of the optimization methodology has continued 
to progress. The PAGs from the EPA manual that are relevant to the discussion of economic 
consequence models are the OHS PA Gs which were, as noted above, incorporated in full into 
the EPA PAGs. Therefore for the purposes of this paper, the staff will refer to the OHS PAGs 
rather than the EPA PAGs. 

DISCUSSION: 

Consequence analyses for potential radiological events are of interest to the NRC as well as to 
the Federal government at large. The optimization methodology, as outlined in the OHS PAGs, 
has been implemented in the evaluation of economic consequences for the purposes of threat 
analysis, risk reduction, and radiological exercises. Examples include analysis initiatives by the 
Department of Energy (DOE) and OHS, and exercises conducted as part of the National 
Exercise Program. 
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determination of the size and geographic location of the area exposed to radioactive 
contamination; an estimate of both the cost and time needed to decontaminate the area based 
upon various doses (considering optimization as a process); an estimate of how other critical 
infrastructures are affected by the blast (either through damage to the buildings or through 
decreased workforce participation and lost revenues); and an estimate of the health impacts of 
the blast and resulting contamination. This was a multi-step, months-long process that involved 
expert elicitation and judgment, as well as the use of multiple computer codes. This 
methodology was created to develop realistic order of magnitude estimates of potential 
economic impacts that encompass many categories, including losses in gross domestic 
products, decontamination, demolition, and disposal of radioactively contaminated structures, 
new construction of structures deemed too expensive to decontaminate, health care costs, 
residential and business relocation costs, and perception-based impacts. This process, as 
agreed upon by the Federal partners, is the procedure by which the OHS PAGs would be 
incorporated into an economic consequence model. 

In addition to the optimization processes described above, OHS conducts an Integrated 
Chemical, Biological, Radiological, and Nuclear (CBRN) Terrorism Risk Assessment (ITRA) as 
directed under Homeland Security Presidential Directive (HSPD) -18, "Medical 
Countermeasures against Weapons of Mass Destruction," to provide a risk-informed decision 
support tool to agencies across the Federal government responsible for reducing and mitigating 
the CBRN terrorism risk. Biennial completion of the ITRA, as required by HSPD-18, is achieved 
through interagency coordination with Federal partners. The resultant assessments are 
intended to support those same Federal partner agencies and their component organizations by 
providing a detailed assessment of the agents/materials and scenarios contributing to risk. In 
addition, tailored assessments are conducted withfn the ITRA at the request of Federal partners 
to evaluate the risk reduction potential associated with proposed Federal strategies and 
programs designed to reduce and/or mitigate CBRN terrorism risk. 

The 2011 ITRA plans to address economic consequences by applying a modeling structure that 
ensures consistent estimates of terrorism economic risk across CBRN threats. This approach 
ensures that the assessment can be used as a comprehensive planning tool by other Federal 
agencies. Thus, there is a strong case for individual agencies not to invest significant resources 
in research that is similar or duplicative. In addition to the ITRA, OHS performs individual 
Radiological and Nuclear Terrorism Risk Assessment (RNTRA) threats. Each of these 
assessments is also performed biennially by OHS per HSPD-22, "Domestic Chemical Defense," 
HSPD-10, "Biodefense for the 21 51 Century," and HSP0-18, respectively. One of the ongoing 
goals of the ITRA, as well as the RNTRA economic model, is to produce economic 
consequence metrics that can inform the risk mitigation decisions made by OHS and other 
Federal agencies. 

SRM-SECY-09-0051 also directed the staff to: continue to participate in multi-agency 
organizations such as the Federal Radiological Preparedness Coordinating Committee 
(FRPCC) and to continue to coordinate with NRC's Federal partners such as OHS, EPA, and 
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the Radiation Source Protection and Security Task Force1
; encourage broader acceptance of 

the methodology and the modeling through additional studies as suggested by the NNSA report 
and use the methodology and modeling tools as part of a future ROD exercise to test its utility 
for decision making. 

The NRC has been, and continues to be, an active participant in the multi-agency working 
groups such as the FRPCC and the Radiation Source Protection and Security Task Force, as 
well as a participant in the national level exercise program. The NRC responds to radiological 
events in accordance with its responsibilities under the National Response Framework2

. In 
June 2009, the NRC participated in the EMPIRE 09 exercise, which explored the impact of an 
ROD on Albany, New York. State and local officials, in consultation with Federal experts, 
worked through the optimization process as outlined by the DHS PAGs using their local 
knowledge and local priorities to achieve an effective plan for evacuation and relocation of the 
impacted populations. More recently, in April 2010, the NRC participated in liberty RadEx, an 
EPA-led exercise that explored long-term recovery issues related to a large ROD explosion in 
an urban area (Philadelphia). This exercise was unique in that it focused only on long-term 
issues, as the start time of the exercise was 45 days into the event. Commonwealth of 
Pennsylvania officials used the DHS PAGS and its optimization process as a basis to request 
that acceptable and practical limits for relocation and return be determined, and that these limits 
include associated economic impacts as economic considerations will help define what is 
possible or practical. 

The NRC has been an active partner within the Federal interagency working groups to develop 
economic consequence assessment models for radiological events. These efforts have proven 
to be an effective use of resources to ensure a consistent approach within the Federal 
government to assess economic risks from potential radiological events. 

1 
In 2005, the Energy Policy Act of 2005 (Public Law 109-58) [EPAct 2005], established an interagency task force on radiation 

source protection and security under the lead of the U.S. Nuclear Regulatory Commission (NRG} to evaluate and provide 
recommendations to the President and Congress relating to the security of radiation sources in the United States from potential 
terrorist threats, indudlng acts of sabotage, theft. or use of a radiation source In an ROD or radiation emission device (RED). This 
task force, in response to an additional request from OHS for further analysis of ROD consequences, formed a multi-agency 
Radiation Sources Subgroup to evaluate, among other things. consequences other than the deterministic health effects that form 
the basis of the established International Atomic Energy Agency (IAEA) categorization (e.g., economic, physical. psychological, and 
social disruption consequences). 

2 
Due to the several categories of potential radiological incidents and impacted entities, the NRF identifies different Federal 

agencies as "coordinating agencies" and "cooperating agencies" and associated strategic concepts of operations based on the 
authorities, responsibilities, and capabilities of those departments or agencies. The NRC is the coordinating agency for incidents 
involving materials or facilities licensed by the NRC or Agreement States. During events that do not involve NRG or Agreement 
State licensed materials, the NRC supports other Federal agencies in its role as a cooperating agency. OHS is the coordinating 
agency for all deliberate attacks involving nuclear/radiological facilities or materials. including RDDs and INDs. 



RECOMMENDATION: 

The staff recommends that the policy of the NRC should be to continue supporting the Federal 
interagency processes for the inclusion of the OHS PAGs (and when they are issued, the EPA 
PAGs as appropriate) into economic consequence assessments. 

RESOURCES: 

There are no resource implications for the NRC. Activities in this area have been and will 
continue to use selected members of the agency's Senior Level Service staff. 

COORDINATION: 

The Office of the General Counsel reviewed this package and has no legal objection. 

IRA Martin Virgilio for! 

R. W. Borchardt 
Executive Director 
for Operations 
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POLICY ISSUE 
INFORMATION 

November 5, 2010 SECY-10-0146 

FOR: The Commissioners 

FROM: Charles L. Miller, Director 
Office of Federal and State Materials 

and Environmental Management Programs 

SUBJECT: STATUS OF INTERAGENCY RESEARCH TO IDENTIFY A LEAD 
AGENCY TO CHAMPION DEVELOPMENT OF ALTERNATE CHEMICAL 
FORMS OF CESIUM-137 

PURPOSE: 

The purpose of this paper is to respond in part to the Staff Requirements Memorandum (SRM) 
to SECY-08-0184, "Strategy for the Security and Use of Cesium-137 Chloride (CsCI) Sources." 
The SRM directed the staff to identify a lead Federal government agency to champion a national 
approach for development of alternate chemical forms of cesium-137 (Cs-137) to diminish the 
utility of such sources in a radiological dispersal device (ROD). This paper does not address 
any new commitments or resource implications. 

SUMMARY: 

On April 15, 2009, the Commission issued the SRM to SECY-08-0184, which directed the staff, 
in part, to engage its Federal partners to identify a lead agency or agencies to conduct research 
into the development of, and/or provide incentives for, alternate forms of Cs-137 that would 
diminish the utility of such sources in an ROD. Both domestic and international production 
facilities were envisioned to be involved in this research and development work and the results 
were to be shared with our international partners. 

CONTACTS: John Jankovich, FSME/MSSA 
(301) 415-790 

Cynthia G. Jones, NSIR 
(301 ) 415-0298 
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The staff worked with Federal partners, industry, various domestic and international 
stakeholders, and the Radiation Source Protection and Security Task Force to find solutions 
and provide recommendations to the Commission on the path forward. The staff was not able 
to identify a Federal agency willing to take the lead or fund research for alternate chemical 
forms for Cs-137 sources. In addition, the staff has concluded, based on classified risk 
analyses, that development of alternate forms of Cs-137 would not significantly reduce 
dispersibility and clean-up costs associated with the malevolent use of such sources. 
Therefore, for the reasons set forth below, the staff is not recommending further Federal efforts 
to identify a lead agency or agencies to conduct research to facilitate development of alternative 
chemical forms for cesium-137. 

BACKGROUND: 

At the present time, CsCI sources with activity levels in International Atomic Energy Agency 
(IAEA) Categories 1 and 2 (i.e., above 27 Ci) are widely used in self-shielded irradiators in three 
major modes of application: blood irradiation, bio-medical research, and calibration. CsCI is 
used because of its unique properties of Cs-137, including its desirable single (662 keV) energy 
spectrum, long half-life (30.17 years), low cost, and moderate shielding requirements relative to 
other nuclides. In the irradiators, the CsCI in a compressed powder form is doubly
encapsulated in a stainless steel capsule. This physical form is used because of its high 
specific activity (gamma emission per unit volume) and manufacturability; but because of this 
chemical composition, it is highly soluble in water and can be dispersible in aerosol form, which 
may present potential security concerns if used malevolently. 

The staff conducted a number of initiatives regarding the technological issues of Cs-137 as well 
as maintaining continual interactions with other Federal agencies as described below. 

The staff's initial effort to address the issue of alternative chemical forms of Cs-137 involved a 
pilot study (ML090060079), conducted under contract with Brookhaven National Laboratory 
(BNL), aimed to identify Cs-137 compounds that possess a high concentration of Cs-137, low 
solubility and high thermal, radiation and mechanical resistance. The information in the study 
was based primarily on research conducted by PA Mayak and the Research and Production 
Association ''V.G. Khlopin Radium Institute," in Russia, under subcontract with BNL. The results 
delineated that alternative forms, such as glass and ceramic, have only been used in lower 
activity Cs-137 sources ( < 10 Ci) in medical and well-logging applications. The study concluded 
that the most promising alternative forms were phosphate ceramics and cesium 
alumophosphate glass, but technology and fabrication facilities were not available to scale up 
the activity level for these materials to levels necessary for irradiator sources (i.e., 400-2000 Ci). 
As a result, the study concluded that significant further research and development were needed 
to ascertain if there could be a capability developed for the manufacture of such high activity 
sources. However, the development of new forms of cesium is outside the scope of the U.S. 
Nuclear Regulatory Commission (NRC) mission, and no further research has been conducted 
by the (NRC). 

LI 
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The staff prepared a Commission Memorandum (ML093160735), dated December 23, 2009, 
which summarized the status of interagency activities on CsCI research at that time. In that 
paper, the staff discussed the results of a classified study1 performed by Sandia National 
Laboratory (SNL) for the U.S. Department of Energy's National Nuclear Security Administration 
(NNSA), and recommendations provided by the White House's Office of Science and 
Technology Policy (OSTP) staff. 

In response to the direction in SRM COMSECY-09-0029(ML101440306), the staff published a 
notice in the Federal Register (75 FR 37 483) on June 29, 2010, issuing the NRC "Draft Policy 
Statement on the Protection of Cesium-137 Chloride Sources" for public comment. This Notice 
also announced a public meeting in November 2010 to solicit public input on major issues 
associated with the draft policy statement regarding the current use of certain forms of 
Cs-137 sources used by NRC - and Agreement State- licensees. A second notice was 
published on September 29, 2010, in the Federal Register (75 FR 60149) providing the meeting 
agenda and an Issues Paper which listed the discussion points for each session of the meeting. 
The public meeting will be held on November 8 - 9, 2010. The staff is currently considering the 
comments received on the draft policy statement and is scheduled to submit to the Commission, 
in April 2011, a final Policy Statement that will include a discussion of the comments received. 

On August 11, 2010, the NRC provided the President and Congress with a report 
(ML 102230141) documenting the efforts of the interagency Radioactive Source Protection and 
Security Task Force (Task Force). The Task Force, established by the Energy Policy Act of 
2005 (Public Law 109-58), includes 12 Federal agencies and named the NRC Chairman (or 
designee) as its chair. The Task Force was charged with evaluating and providing 
recommendations, every four years, to the President and Congress relating to the security of 
radiation sources in the U.S. from potential terrorist threats, including acts of sabotage, theft, or 
use of a radiological source in a radiological dispersal device. The first Task Force report was 
submitted in August 2006. The second report issued in August 2010, referenced above, 
included 11 recommendations to improve source security in the U.S. Two of the 
recommendations are associated with research related to CsCI sources (i.e., 2010 
Recommendations 10 and 11 ). The recommendations did not propose direct or immediate 
research; rather they indicated that it is prudent for industry to develop viable alternative 
technologies and sources. Furthermore, the report recommended making replacement of these 
sources contingent upon the availability of a disposal pathway for sources currently in use and 
the viability of alternative technologies. 

The staff maintained continual interaction, through regularly scheduled periodic meetings 
("Trilateral Meetings"), with the Federal agencies who conduct research related to the use of 
radioactive materials, i.e., the NNSA, and the Department of Homeland Security's Domestic 
Nuclear Detection Office (ONDO). These agencies have stated that they do not plan to pursue 
research for the development of alternate forms of Cs-137. Currently, the budgets of these 
agencies do not include funds for research on CsCI issues. These agencies have indicated that 
they do not intend to request funding for such research in their upcoming budget cycles. 

1 Radioactive Sources Relative Risk Reduction Study (U), Phase 1 Results, Sandia National Laboratory, 
September 16, 2009. 
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In addition, the staff also discussed the possibility of initiating research on the development of 
alternate forms for Cs-137 sources with the White House's OSTP. At that time, OSTP staff 
stated that given the results of the 2009 SNL Radioactive Sources Relative Risk Reduction 
Study (U), they would recommend continuing with: (1) the existing source security requirements 
for Cs-137 (and roll-up of these requirements into a new 10 CFR Part 37); (2) working with 
NNSA, Agreement States and licensees on NNSA's voluntary supplemental irradiator security 
upgrades; and (3) monitoring the threat environment and requiring additional security measures, 
if needed, instead of conducting additional research because alternative forms of Cs-137 would 
not provide enough risk reduction to warrant the high cost of initial research (- $5-7 million per 
year for the first five years at PA Mayak). 

The staff has also maintained a continual dialog with representatives of the Cs-137 source 
supply industry. One source manufacturer indicated that their voluntary research program 
demonstrated with developmental sources that scaling up alternative chemical forms of Cs-137 
sources to larger activity [Vendor Proprietary Information: up to 1,000 Ci levels:, suitable for use 
is attainable (e.g., 5-10 years). However, private industry also indicated that, without market 
demand (including international markets as well), the finalization of the development of the 
manufacturing technology for this type of source is not financially viable at the present time. 

DISCUSSION: 

As stated in the Draft Policy Statement, it is outside the scope of the NRC's mission to conduct 
developmental research on alternative forms of Cs-137. In response to the Commission 
direction in the SRM to find a lead agency to conduct the research, the staff has identified one 
Federal agency, NNSA, which has the mission and the qualified staff to lead research for 
alternative chemical forms of Cs-137. However, when asked, NNSA stated that they do not 
have an interest in and do not have budgets for such an initiative. The focus of current NNSA 
research is aimed at developing alternate, non-radioactive technologies to substitute certain 
applications of radioactive sources, such as in well-logging and in nondestructive testing (i.e., 
radiography). The mission of ONDO is to protect against terrorist attacks using nuclear and 
radiological devices or materials through coordinated detection, analysis, and reporting on the 
unauthorized importation, possession, storage, transportation, development, or use of such 
devices or materials. Thus, conducting research for alternate forms of Cs-137 is outside the 
scope of DNDO's mission. 

The staff also has determined that it would not be cost effective to engage in this research 
effort. Systematic risk and threat studies conducted both by the NRC and other Federal 
agencies indicate that there continues to be no specific, credible threat directed towards U.S. 
nuclear facilities or licensed radioactive material, including CsCI sources. The security 
measures in place in the U.S. are adequate for the current threat environment. The NRC, in 
cooperation with other Federal and law enforcement agencies, has processes to monitor 
changes in the threat environment and could issue further security requirements in the event 
that the threat environment necessitates regulatory action. Lastly, classified risk analyses 
indicate that, given the uncertainties in the analyses and estimates for clean-up levels, the use 
of Cs-137 in an alternate chemical form would not provide significant risk reduction with respect 
to costs for clean-up of contamination from a malicious or malevolent event. 
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Therefore, the reduced dispersibility of alternative chemical forms of Cs-137 would not 
significantly reduce explosive dispersion and cleanup costs. 

In summary, the staff was not able to identify a Federal agency to promote or to lead research 
for alternate chemical forms in Cs-137 development. In addition, the staff has concluded, based 
on classified risk analyses, that development of alternate forms of Cs-137 would not significantly 
reduce dispersibility and clean-up costs. Consequently, there does not appear to be sufficient 
benefit to outweigh the cost to pursue research efforts at the Federal level for the development 
of alternate chemical forms of Cs-137 sources. Given the current threat environment, security 
measures in place in the U.S., coupled with the recent NNSA voluntary supplemental irradiator 
security upgrades, provide an adequate level of protection for the public's health and safety. 

COORDINATION: 

The Office of the General Counsel has reviewed this paper and has no legal objection. 

IRA by Cynthia A. Carpenter Acting For/ 

Charles L. Miller, Director 
Office of Federal and State Materials 

and Environmental Management Programs 
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POLICY ISSUE 
(lnfonnation) 

February 10. 2011 SECY-11-0020 

FOR: The Commissioners 

THRU: E. Roy Hawkens 
Chief Administrative Judge 

FROM: Daniel J. Graser 
Licensing Support Network Administrator 

SUBJECT: LICENSING SUPPORT NETWORK PROGRAM 
ADMINISTRATION-ANNUAL REPORT 

PURPOSE: 

This is to inform the Commission, in accordance with 10 C.F.R. § 2.1011(c)(5). of the 
status of the Licensing Support Network (LSN) and the activities of the LSN 
Administrator (LSNA) tor the year ending December 31, 2010. 

BACKGROUND: 

The Commission's Staff Requirements Memorandum (SRM) dated January 31, 1992, 
directed the submission of a semiannual report on the activities of the LSNA (formerly 
the Licensing Support System (LSS) Administrator). Per notification from Ken Hart on 
March 27, 2009, the Commission revised the frequency of this report by changing it to 
an annual report. The scope of this report now includes LSN program activities from 
January 1, 2010, through December 31, 2010. 

CONTACT: Daniel J. Graser, LSNA/ASLBP 
301-415-7 401 

! 
I 

/ 



The Commissioners 

DISCUSSION: 

I. Activities 

A. Licensing Support Network Administrator (LSNA) and Staff 

LSN staffing consists of the LSN Administrator (.5 FTE) and the LSN Project Manager 
(1.0 FTE), augmented by information technology (IT) security and local participant 
training support from the Las Vegas Facility Manager (.5 FTE), as needed. 

8. Federal Advisory Committee Act (FACA)-Related Activities 

Dr. Andrew Bates of the Office of the Secretary (SECY) continues to serve as the LSN 
Advisory Review Panel (LSNARP) Chair. The agency announced renewal of the charter 
for the LSNARP through December 3, 2012, in the Federal Register (75 Fed. Reg. 
76, 757) of December 9, 2010. 

C. LSN Advisory Review Panel (LSNARP} Activities 

No LSNARP meetings occurred during the reporting period. 

D. LSN Administrator Guidelines 

No new LSNA Guidelines were promulgated and no existing LSNA Guidelines were 
revised during the reporting period. The technical bases for LSN operations, including 
participant organization technologies, remain stable. 

E. Interactions with Other NRC Offices and Entities 

The LSNA met with the Records Officer of the Department of Energy (DOE) and 
representatives of the Office of Information Services, Information and Records Services 
Division (0/S/IRSD) and the National Archives and Records Administration (NARA) to 
clarify the status of collections of material associated with the HLW proceeding. As of 
the end of September, comments were provided to OIS/IRSD regarding revisions to the 
initial sections of the draft records retention schedule describing adjudicatory hearing 
support systems to have those sections more accurately reflect the business uses of the 
LSN (and digital recordings of hearings used by the Digital Data Management System 
(DDMS) application). Those comments are under consideration by OIS/IRSD for 
incorporation into the proposed records retention schedule that ultimately will require 
NARA approval. 

1. The Commission 

The previous LSNA semiannual report (SECY-10-0010) was submitted to the 
Commission on January 29, 2010. 

On June 29, 2010, the LSNA responded to a question from Commissioner Magwood's 
office regarding the then-proposed FY 2012 budget for the LSN and what it would mean 
for knowledge retention. The LSNA explained that because the LSN contains no 
"content" other than indexes. funding under the FY 2012 budget would be for purely 



technical operations, with any knowledge retention activities falling into the hands of the 
parties. The NRC's HLW document collection, which resides within the Agencywide 
Document Access Management System (ADAMS), is one such participant collection. 

2. Office of Nuclear Material Safety and Safeguards (NMSSl 

Interactions with the Office of Nuclear Material Safety and Safeguards (NMSS) regarding 
LSN technical coordination were routine. Beginning in April 2010, OIS, in conjunction 
with NMSS, tested and then implemented the upgraded NRC LSN document repository 
web site. Later in the summer, LSN program staff worked with OIS to support NMSS in 
upgrading the File Transfer Protocol (FTP) software (WS_FTP) used to effect the 
indexing of NRC staff documents submitted to the LSN. 

3. Office of Administration/Division of Contracts (ADM/DC) 

A new LSN operations and maintenance (O&M) contract was awarded in February 2010. 
The period of performance for the newly awarded contract is February 25, 2010, through 
February 24, 2011, but includes four 1-year options. 

F. Interactions with the DOE Office of Civilian Radioactive Waste 
Management on Its Efforts and Readiness to Meet LSN 
Commitments 

In March 2010, DOE notified the LSNA of its intent to shut down the continuity of 
operations servers formerly maintained at its contractors' Hillshire facility in Las Vegas. 
Its so-called "V-Cops" facility allowed DOE to switch from the Hillshire servers to servers 
in Ballston, Virginia, nearly instantaneously if something happened in Las Vegas. The 
LSNA advised that providing backup capability, in addition to being consensus guidance 
generated by the LSNARP technical working group is, from a technical perspective, a 
best-practice in operating a major information technology (IT) system. DOE was 
encouraged to continue to adhere to good IT practice, the consensus direction of the 
FACA-chartered LSNARP, and its commitment to maintain the LSN collection. 

DOE subsequently closed its "V-Cops" facility, although DOE asserts that it still has 
back-up capability that may take a little longer to retrieve files if there is a problem with 
the main servers. 

G. Interactions with Other Participants in Conjunction with Their Efforts 
to be Ready to Meet LSN Commitments 

In the same time frame that DOE filed a March 3, 2010 motion to withdraw its pending 
license application for a permanent geologic repository at Yucca Mountain, Nevada, the 
State of South Carolina, the State of Washington, and Aiken County, South Carolina, 
filed petitions to intervene in the HLW proceeding. Thereafter, on March 15, the National 
Association of Regulatory Utility Commissioners and the Prairie Island Indian 
Community filed petitions to intervene. As a consequence, these five petitioners were 
added as new LSN participants. 

By the end of May 2010, the LSN staff and contractors had completed integration efforts 
with the Prairie Island Indian Nation, making it the last of the five petitioners to 
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successfully establish LSN document collection servers in preparation for the oral 
argument sessions on the DOE motion to withdraw subsequently held in Las Vegas on 
June 3-4, 2010. 

H. LSN Project Plan Implementation 

1. Ongoing Upgrades and Expansion to the LSN 

Consistent with the program plan, a number of technical activities were successfully 
completed during this reporting period. 

On March 24, 2010, the LSNA and the LSN project manager, Matt Schmit, performed a 
contract deliverable walkthrough of a new computer room at AT&T's Tyson's Corner 
offices that now houses the LSN test and development suite. This effort marked the 
completion of the first phase of LSN modernization. Subsequently, we began the 
technology refresh activity for the production system. LSN contractor staff previously 
had acquired the hardware power cords, fiber cables, upgraded firewall/Intrusion 
Detection System (IDS) and switches, and other components necessary to implement 
this technology refresh of the LSN production configuration, which is housed at the 
AT&T facility in Ashburn, Virginia. 

The technology refresh, which is comprised of 19 new production servers, should be 
completed by early February 2011. 

2. Administration of the LSN 

During the course of the year, a number of routine administrative tasks were completed. 
The LSN Control Phase Status Update was presented to the Information Technology 
Business Council (ITBC) on June 29, 2010. No action items resulted, although there 
were a number of questions about contingency plans should the HLW proceedings 
terminate. A comprehensive hardware inventory of all LSN computer resources was 
performed in July 2010. In August 2010, the LSNNET.GOV domain name was renewed 
with the General Services Administration (GSA). 

LSN staff project management performance continues to achieve planned system 
milestones for user access, participant support, and document loading timeliness. 

Entering this reporting period, the LSN was comprised of twenty-one participant 
organizations' document collections and contained 3,685, 786 documents. 

During the year, five additional participant collections were connected and another 
6,028 (net) documents were added. 

System availability, against scheduled availability, was 100 per cent throughout the 
course of the year and there were no unscheduled outages. 
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The following table presents cumulative performance metrics for the LSN during the 
reporting period: 

As of As of 
January 1, 2010 December 31, 201 O 

Total Number of Participants 21 26 

Total Number of Documents 3685786 3691814 

City of Las Vegas 1 1 

Churchill County 46 58 

Clark County 86 90 

Eureka County 58 60 

Lander County 71 72 

Lincoln County 61 61 

Mineral County 51 52 

Nye County 2267 2308 

White Pine County 98 98 

Esmeralda County 32 36 

Inyo County, California 389 425 

State of Nevada 5446 5450 

Department of Energy I 1321931 1327013 

Department of Energy II 2324130 2324125* 

Nuclear Energy Institute 795 797 

Nuclear Regulatory Commission 29599 30413 

California Energy Commission 611 611 

City of Caliente 23 23 

Joint Tlmbisha Shoshone** 11 11 

Timblsha Shoshone Indian 
43 43 Tribe 

Timbisha Shoshone Yucca 34 34 Oversight Program 

Native Community Action Council 3 3 

Change+ 

5 

6028 

0 

12 

4 

2 

1 

0 

1 

41 

0 

4 

36 

4 

5082 

(5) 

2 

814 

0 

0 

0 

0 

0 

0 

Aiken County, SC 0 11 ,//11 

ffi "al Use n -Sensitive ernal formation 



As of As of Change+ 
January 1, 2010 December 31, 2010 

National Association of Regulatory 0 1 
Utility Commissioners 

State of South Carolina 0 5 

State of Washington 0 10 

Prairie Island Indian Community 0 3 

* Five documents were removed from the DOE II web site. The documents did not make it into the search 
system as they contained invalid characters and subsequently were removed by DOE as it determined the 
documents did not constitute LSN "documentary material." 

** The Timbisha Shoshone Indian Tribe and Timbisha Shoshone Yucca Oversight Program agreed in May 
2009 to litigate as a single tribal entity. 

3. Security Profile of the LSN 

The LSN was successful in obtaining its security recertification and an Authority to 
Operate (ATO) was issued on October 12, 2010. The system, which was accredited 
without any significant security restrictions or limitations, has an ATO that is valid for 
three years, i.e., through October 2013. Pursuant to a condition of the re-certification of 
the system, priority users accounts were reviewed in November 2010 and, acting on a 
request from the LSNA, unused accounts were purged by all participant organizations 
except DOE, which finally responded in January 2011 (after the period covered in this 
report). 

On November 3, 2010, ASLBP submitted a plan responding to another of the system
specific conditions of the renewed ATO that required the completion of a web application 
security assessment. 

No system downtime was experienced during the reporting period because of hacker 
attacks directed against the LSN. 

Routine IT security activities were performed during this reporting period and all 
milestone dates for products and deliverables were met. LSN staff completed the 
annual Security Controls and Contingency Plan Tests as required for compliance with 
the Federal Information Security Management Act (FISMA). 

LSN staff including the Information System Security Officer (ISSO) had a 100 per cent 
completion rate for the required IT security training modules corresponding to staff roles 
and responsibilities. 

II. Issues 

Budget Issues 

As of this time, FY 2011 budget resources are being used to sustain operations for the 
ongoing HLW adjudication, which continues in light of the June 29, 201 O decision by 
Construction Auth ·zation Board (CAB)-4 rejecting DOE's motion to withdraw its 

1 

5 

10 

3 
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application. That decision remains pending before the Commission as it deliberates 
whether to grant review and, if review is granted, whether to affirm or reverse. 

In the meantime, the December 20, 2010 Administration budget pass-back from the 
Office of Management and Budget eliminates all funding for the LSN effective October 1, 
2011. Assuming the Administration's approach to funding is accepted by the Congress, 
the LSN faces a shutdown that must be completed as of October 1, 2011. 

Because the LSN is essential to the agency's ability to comply with the adjudicative 
milestones in the Nuclear Waste Policy Act, the LSNA has long understood that this vital 
IT infrastructure would be maintained until the Commission directed the ASLBP to 
initiate shutdown procedures. In light of this situation, as well as the consequences of 
shutting down the LSN (addressed below). the ASLBP plans to send a memorandum to 
the Commission in February that discusses this matter more fully and includes key 
action points for an orderly shutdown. 

Issues Associated with Restoration of the LSN 

If subsequent events result in resumption of active HLW adjudication, the lack of funding 
and FTE allocation in FY 2012 and beyond for the LSN places the agency's ability to 
conduct a timely adjudication on the DOE application at significant risk. 

The LSNA's assessment is that if the LSN system is discontinued, staff recruitment, 
budget cycle, procurement, and IT security certification timelines make it likely that it will 
take 2 to 3 years to resurrect the NRG-managed aspects of the system should it be 
needed in the future. 

Ill. Future LSN-Related Activities 

Absent congressional funding, the LSN will be shut down effective October 1, 2011. 

LSN staff will work with the LSNARP Chairman to schedule a meeting with parties to the 
HLW proceeding to coordinate the timing of the LSN website shutdown and what actions 
the parties will need to take should they decide to continue their document collection 
availability independent of the LSN system. 

,/ 
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SECY-10-0079 

UNITED STATES OF AMERICA NATIONAL REPORT FOR THE FIFTH 
CONVENTION ON NUCLEAR SAFETY 

The purpose of this paper is to provide the draft United States (U.S.) national report for the fifth 
Convention on Nuclear Safety (CNS) for Commission approval. This paper does not address 
any new commitments. 

BACKGROUND: 

The CNS commits contracting parties to a high level of safety in nuclear power plants by setting 
international benchmarks. The articles of the Convention cover the legislative framework; the 
regulatory framework; the regulatory body; and the technical safety guides related to nuclear 
power plant siting, design, construction, operation, financial and human resources, assessment 
and verification of safety. quality assurance, and emergency preparedness. While recognizing 
the sovereignty of national decisions on nuclear safety, the CNS obligates the contracting 
parties to submit, tor peer review, triennial national reports detailing implementation of these 
articles. The impetus for negotiating the CNS was the need for countries to openly and 
regularly exchange safety information in the wake of the Three Mile Island and Chernobyl 
accidents. 
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The review meetings have provided a forum for this exchange, keeping the focus on national 
responsibility fcx the safe operation of nuclear progtams. The fifth CNS review meeting is 
scheduled to take place in Vienna, Austria, rrom April 4-16, 2011. As requlred by the 
International Atomic Energy Agency (IAEA), the U.S. must submit its national report to the CNS 
Secretariat by September 1, 2010. 

DISC!,JSSION: 

Before the CNS peer review meeting, contracting parties must issue a national report describing 
how they meet the objectives of the CNS. Contracting parties may review and submit questions 
on any or all of the reports submitted to the CNS Secretariat. 

Late ratification of the convention by the U.S. Senate permitted U.S. representatives to 
participate only as observers in the first CNS review meeting. The U.S. fully participated in the 
subsequent review meetings held in April 2002. April 2.005, and April 2008. Contracting parties 
must submit their national reports for the fifth CNS review meeting, to be Mid in April 2011, to 
the CNS Secretariat by September 1. 2010. 

The U.S. Department or State (DOS) has delegated the lead responsibility for implementing the 
CNS to the U.S. Nuclear Regulatory Commission {NRC). The Office of Nuclear Reactor 
Regulation (NRR) has prepared the U.S. national report for the fifth CNS in coordination with 20 
NRG offices, including the Office of International Programs (OIP), as well as the Institute for 
Nuclear Power Operations {INPO), DOS. and the U.S. Department of Energy. 

The enclosed U.S. national report Is a stand-alone document which updates and supplements 
the information discussed in NUREG-1650. Revision 2, "The United States of America Fourth 
National Report for the Convention on Nuclear Safety," issued September 2007 (Agencywide 
Documents Access and Management System (ADAMS) Accession No. ML072890280). 

The issuance of this report is conslstenr with the staffs goals and objectives discussed in 
SECY-10-0027, "U.S. Nuclear Regulatory Commission Goals and Objectives for Participating in 
the Convention on Nuclear Safety Fifth Peer Review Meeting," dated March 11, 201 O (ADAMS 
Aocession No. ML 100541296). 

Note that further changes to the U.S. national report may be necessary after Commission 
review and approval 10 ensure thar it ineludes the most updated information in areas such as the 
current safety and regulatory issues section. The staff will consult with the Commission 
regarding substantive changes, if any, to the U.S. national report. 

The staff would like to note that the composition of the U.S. delegation to the fifth CNS review 
meeting will be determined based on the interactions during the revievv, oomment, and question 
period following the submission of the U.S. national report. Typically, the NRC Chairman or a 
Commissioner leads the delegation, while a senior NRC manager is designated to present the 
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main body of the U.S. national report at the review meeting. The NRC's Nuclear Safety Attache 
in Vienna, various NRC staff members. representatives from DOS, and U.S. nuclear industry 
representatives provided by INPO will also join the delegation. INPO, as the author of Part 3 of 
the U.S. national report, will be a full member of the U.S. delegation and will participate in 
monitoring the country groups and asking questions at the presentations. The staff anticipates 
that the U.S. delegation will contain a sufficient number of personnel to (1) meet the 
commitments of the CNS with regard to representing the U.S. and presenting its national report, 
(2) attend each of the anticipated six country group sessions. and (3) support the meeting 
Vice President and Vice Chair positions obtained by the NRC during the organilatlonal meeting 
In September 2009. In accordance with lessons learned from previous review meetings, the 
staff intends to develop a diverse work team with a mix of experienced individuals {i.e .. those 
who attended previous review meetings) and staff who will participate for the first time to build a 
broad base of experienced personnel to participate in future review meetings. 

The staff will continue to provide periodic updates to the Commission on the status of the 
preparatory activities for the U.S. participation in the upcoming review meeting in April 2011 and 
wm seek Commission guidance as appropriate. 

RESOURCES: 

Consistent with the resources approved In SECY-10-0027, the fiscal year (FY) 2010 budget and 
FY 2011 budget request include the staff resources necessary to support and participate in the 
CNS fifth review meeting as follows: 

(b)(!JJ 

RECOMMENDATlON: 

The staff recommends that the Commission approve the enclosed U.S. national report for the 
fifth CNS. The staff requests that the Commission respond by July 30, 2010, so that the 
document can be finalized and issued by September 1. 2010, as requested by IAEA 
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EXECUTIVE SUMMARY 

The U.S. Nuclear Regulatory Commission (NRC} has prepared Revision 3 to NUREG-1650, 
"United States of America Fifth National Report for the Convention on Nuclear Safety~ for 
submission for peer review at the fifth review meeting of the Convention on Nuclear Safety, to be 
convened at the International Atomic Energy Agency in Vienna, Austria, in April 2011. The 
NRC issued the fourth report in September 2007. This revised report addresses the safety of 
land~based commercial nuclear power plants in the U.S. It demonstrates how the U.S. 
Government achieves and maintains a high level of nuclear safety worldwide by enhancing 
national measures and international cooperation and by meeting the obligations of all the articles 
established by the Convention. These articles address the safety of existing nuclear 
installations, the legislative and regulatory framework, the regulatory body, responsibility of the 
licensee, the priority given to safety, financial and human resources, human factors, quality 
assurance, assessment and verification of safety, radiation protection, emergency preparedness, 
siting, design and construction, and operation. 

This report addresses the issues identified through the peer review conducted during the fourth 
review meeting in April 2008 and discusses challenges and issues that have arisen since that 
time. The fourth review meeting identified the following NRC challenges: 

(1) hiring and developing a qualified workforce 
(2) handling unexpected material degradation problems associated with operation and 

power up-rates 
(3) maintaining a positive and adequate safety culture 
(4) licensing new plants with new and different technologies 

The NRC highlighted the following planned initiatives at the fourth review meeting: 

(1) conduct follow-up activities related to the Integrated Regulatory Review Service 
(IRRS) self-assessment and prepare for the IRRS mission in 2010 

(2) CQntlnue hiring and training initiatives 
(3) continue the INPO 2-year evaluation program and the program to assist plants 

requiring additional support 
(4) use the operating experience program to share experience and establish any 

underlying causes of unexpected material degradation 
(5} complete the initiatives to establish the necessary framework to support the use of 

digltal technology by drawing on the operating experience of others 

This report also discussed the status of safety Issues raised in the fourth U.S. National Report, 
inciuding reactor materials degradation, unanticipated equipment problems from power uprates, 
and pressurized-water reactor (PWR) emergency core cooling system (ECCS) sump blockage 
resulting from post-loss..of--cootant accident (LOCA) chemical formation, as well as those that 
have arisen since 2007. 

The Institute of Nuclear Power Operations (INPO) has also provided input to this report. The 
prime responsibility for the safety of a nuclear installation rests with the license holder, therefore, 
Part 3 explains how the nuclear industry maintains and improves nuclear safety. 

xi 









INTRODUCTION 

This section describes the purpose and structure of the "United States of America Fifth National 
Report for the Convention on Nuclear Safety,~ the national policy of the U.S. toward nuclear 
activities, the main national nuciear programs, and current nuclear issues. It also highlights 
major regulatory accomplishments since submission of the previous (fourth) U.S. National 
Report in 2007 (see NUREG-1650, Revision 2, "The United States of America Fourth National 
Report for the Convention on Nuclear Safety," dated September 2007). 

Purpose and Structure of This Report 

The United States of America is submitting this updated report for peer review to the fifth review 
meeting of the Contracting Parties to the Convention on Nuclear Safety (hereafter referred to as 
the Convention or CNS). The scope of this report considers only the safety of land-based 
commercial nuclear power plants, consistent with the definition of nucfear installations provided 
in Articte 2 and the scope of Artiele 3 of the Convention. 

This report demonstrates how the U.S. Government meets the following objectives described in 
Article 1 of the Convention: 

(i) to achieve and maintain a high level of nuclear safety worldwide through the 
enhancement of national measures and international oooperation induding, 
where appropriate, safety-retated technical cooperation 

(ii) to establish and maintain effective defenses in nuclear installations against potential 
radiological hazards Jn order to protect Individuals, society, and the environment 
from harmful effects of Ionizing radiation from such installations 

Oii) to prevent acci~ents with radiological consequences and to mitigate sueh 
consequences should they occur 

Tedlnical and regulatory experts from the U.S. Nuclear Regulatory Commission (hereafter 
referred to as the NRC, Commissk>n.1 agency, or staff} updated the fifth U.S. National Report, 
princlpany using agency infonnation that is publicly available. This updated report follows the 
fonnat of the forth U.S. National Report, and is designed to be a stand..alone document. Hence, 
this report duplicates some of the information presented In the 2007 (fourth) report To facilitate 
peer review. Part 1 of this report includes a summary of the maln changes to the report (Table 1 ). 
This table is followed by a discussion of (1) th& U.S policy towards nuclear activities, (2) national 
nuclear programs, (3) conclusions from the fourth review meeting, (4) current safety and 
regulatory issues, (5) an update on safety and regulatory Issues discussed in the fourth U.S. 
National Report, (6) major regulatory accomplishments. and {7) the NRCs main challenges. 

Part 2 discusses the Convention's Articles 6 through 19. Chapters are numbered according to 
the article of the Convention under consideration. Each chapter begins with the text of the 
article, followed by an overview of the material covered and a discussion of how the U.S. meets 
the obligations described in the artide. Articles 6 through 9 summarize the exisUng nuctear 
installations and the legislative and regulatory system governing their safety and discuss the 

•Commisskln" may alSo refer to the Chairman and Commissioners who head the NRC. 
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adequacy and effectiveness of that system. Articles 1 O through 16 address general safety 
considerations and summarize major safety-reJate.d features. Articles 17 through 19 address 
the safety of installations. 

Similar to the 2007 report, Part 3 of this document includes a contribution by INPO describing 
work done by the U.S. nuclear industry to ensure safety. INPO is a nongovernmental 
corporation founded In 1979 by the U.S. nuclear Industry to collectively promote the highest 
levels of safety and reliability at U.S. nuclear plants. The prime responsibility for the safety of a 
nuclear Installation rests with the license holder; therefore, Part 3 explains how the nuclear 
industry maintains and improves nuclear safety. 

The report concludes with a series of appendices that discuss the NRC's main challenges as 
described in the NRC Strategic Plan and the Inspector General's report, followed by appendices 
of references, abbreviations, and acknowledgments. Annex 1 of the report lists nuclear plants 
in the U.S. 

I This report does not expllclUy discuss Articles 1 through 5 because the general text of the report, 
and indeed the very existence of the report, futfills the requirements of these articles. In 
accordance with Miele 1. the report illustrates how the U.S. Govamment meets the objectives of 

I the Convention. The report discusses the safety of nuclear installations according to the 

I 
I 

definition in Article 2 and the scope of Article 3. It addresses implementing measures (such as 
national laws, legislation, regulations, and administrative means) according to Article 4. 
Submission of this report fuffills the obligation under Arttcle 5 on reporting. In addition, the 
information in this report is available in more detail on the NRC's public Web site. 

Summaty of Changes to the Fifth U.S. National Reeort 

To facilitate peer review of this report, Table 1 summarizes the changes to the fifth U.S. National 
Report. A revision bar along the left margin of the page identifies changes from the fourth 
report. 

Table 1 Summary of Changes to the Fifth U.S. National Report 

Report Section Change 

Abstract Updated to add discussion about the 4ttt CNS i 
' l 1 Executive Summary Updated to add discussion about the 4t."I CNS 

PART1 
Introduction Updated to add discussion about the 41t1 CNS 

Purpose and Structure of This Report Updated to add discussion about the 4lh CNS 

Summary of Changes to the Fifth U.S. National Updated table 
Report 

The U.S. National Policy toward Nuclear Editorial changes only 
ActiVities 

National Nuclear Programs Reordering and editorial changes only 

Reactor Oversight Process Updated to add discussion about the 2008 
self·assessment 
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1 · Report Section Change 
,...--~~~-~~~~~~~~--~~-+~~~~~· ~~...;........~~-~~~___, 

Ii License Renewal Updated to add discussion about units 
entering the 41 ' 1 year of operation 

11--~P-O'Ne~r-U_p_ra-~~P--ro_g_ra_m~~~~~~~-+-E_d_tt_on-a~l-c-ha_n_g_es....;;_on_~·~-'-~~~~~~4 

I New Reactor Licensing Updated to add discussion about applications 
received to date 

1---~------1---·---~ 

I';_.· Conclusions from the Fourth Review Meeting Completely updated to add discussion about 
. the 4lh CNS 

I: Items Resulting from Country Group Completely updated to add discussion about 
: Session the 4t11 CNS 

, • Survey of Current Regulatory and Safety Completely updated to add discussion about 
i Issues seven current regulatory and safety issues 

Ii Reactor Materials Degradation Issues New section 

Ii Cyber Security New section 

I! 
Oigltal Upgrades to Instrumentation and New section ~ 
Control ' 

L Moisture Effects on Underground Cables New section r---- Containment Pressure Credit for New section 
' Emergency Cora Cooling System Pump 

Net Positive Suction Head 

11 
Gas Voiding fssues ln Light-Water Reactor New section 
Safety Systems 

1: 
Enhancements to Emergency New section 
Preparedness Regulations 

Status of Safety and Regulatory Issues Completely updated to add discussion about i 
' Discussed in the Fourth U.S. National Report . status of these issues discussed in lhe 4lh 
I I National Report 

I Reactor Materials Degradation Issues Completely updated section to add current l 
status I 

I Unanticipated Issues Associated with Completely updated section to add current ' 

Power Uprates status ' 

PWR Post-Loss of Coolant Accident Completely updated section to add current 
Chemical Fonnation and PWR Sump status 
Strainer Performance 

I Other Major Regulatory Accomplishments Added discussion about nine major regulatory 1 

accomplishments 

Issuance of Early Site Permits and Limited Updated to add discussion about two eany 
Wor1' Authorizations site pennits and one limited work authorization 

issued 

I Reactor Pressure Vessel Pressurized New section 
Thermal Shock 

I 

I PowerReactorSecurity New section 
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1----~--~--e_p_o_rt __ e_c_u_·on __________ ~ _______________ a_n_g_e __________ ~! 
11----_A_ir_cra __ ft_lm_p_a_c_t_As_se __ s_sm __ en_t ________ -r-N_e_w_s_e_ct_lo_n __________________ ~r 

li--_F_a_t~~u_e_~_~a_n_a_ge_m __ en_t ______________ N_e_w_se_ctt_·o_n _________________ ~ 

L Risk-Informed Fire Protection Infrastructure New section 

l
\i.t Probabilistic Risk Assessment Standard for 

the Analysis of External Events 
New section 

U Regulatory Effectiveness New section 
>----~------~----------t---------------~ I! Safety Culture Initiatives New section 
------·······················-----------t------------------1 

I! The NRC's Main Challenges Updated to add discussion presented in the 
2008·2013 NRC Strategic Plan 

l ..___N_R_c_M_a_~_r_M_a_n_a_g_e_m_e_nt_c_ha_11e_n_s_e_s __ ~u-pd-ated--to-ad_d_d_i_sc_u_ss_i_o_n_a_bo_u_t_th_e_2_0_09 __ _ ~ Inspector General's assessment 

l~P_AR_T_2 ____________ _,.---------------------·----
Editorial changes only l ARTICLE 6. EXISTING NUCL.EAR 

,_l_N_S_TA_L_LA_T_l_O_N_S ____ .............. ----t------------------l 

l 6.1 Introduction Updated to add safety strategic outcomes In 
fiscal years 2008-2009 

~~----.------.-----------+~-~~~~~-----------------; I 6.2 Nuclear lnstaJlations in the United States Updated to included 2009 reference 

Ii 6.3 Regulatory Processes and Programs Editorial changes only 

I 6.3.1 Reactor Licensing Updated to add discussion about applications 
received to date 

1
6.3.2 Reactor Oversight Process Updated to add discussion about the 2008 

self-assessment 

I 6.3.3 Industry Trends Program Updated to add discussion about the baseline 
risk index for Initiating events 

6.3.4 Accident Sequence Precursor Program 

I 6.3.5 Operating Experience Program 

j 6.3.6 Generic Issues Program 

,

1

6.3.7 Rulemalting 

i 6.3.8 Fire Regulation Program 

Updated to tndude a discussion about the 
accident sequence precursor program status 
report issued in 2009 

Editorial changes only 

Updated to add discussion about changes to i 
the program made in 2008 

Updated to add discussion about public 
access to rulemaking documents 

Updated to add discussion about 
risk-informed, performance-based fire 
protection rule and the research program 

I 6.3.9 Decommissioning Updated to reference relevant regulations and 
guidance documents 

l~6_._3._1_0 __ R_ea_ci_o_r_sa __ fe_fy __ R_e_se_a_rch~P_r_o_gr_a_m __ --+_E_d_1t_ona_·_1_ch_a_n_g_es~on_~--~~~~~~~i 

I 6.3.11 Special Programs for Public Updated to add a discussion about the 
Participation Federal Docket Management System .____ ___ __.___----""----------' 
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I Report Section Change 

I ARTICLE 7. LEGISLATIVE AND Editorial changes only 
REGULA TORY FRAMEWORK 

I 7.1 Legisiative and Regulatory Framework Updated to add a list of ratified international 
conventions that impact nuclear safety 

I 7.2 Provisions of the Legislative and Editorial changes only 
Regulatory Framework 

7.2.1 National Safety Requirements and Updared to add discussion about regulations, 
Regulations executive orders and directives that impact 

nuclear safety 

I 7.2.2 Licensing of Nuclear Installations Updated to add discussion about the Atomic 
Energy Act, license renewal. and hearings 

I 7.2.3 Inspection and Assessment Updated to add discussion about resident 
Inspectors 

17.2.4 Enforcement Updated monetary civil penalties limits and 
enforcement measures 

I ARTICLES. REGULA TORY BODY Editorial changes only 

I a.1 The Regulatory Body Editorial changes only 

I 8.1.1 Mandate Editorial changes only 

I a.1.2 Authority and Responsibilities Reorganized subsections 

I a.1.2.1 Scope of Authority Editorial Changes only 

I 8.1.2.2 The NRC as an Independent Updated to expand discussion 
Regulatory Agency 

I a.1.3 Structure of the Regulatory Body Editorial changes only 

I 8.1.3.1 The Commission Editorial changes only 

J 8.1.3.2 Component Offices of the . Editorial changes only 
commissk:m 

J 8.1.3.3 Offices of the Executive Director for ; Noted organizational changes 
Operations ! 

i 

I a.1.a.4 Advisory Committee& Noted organizational changes 

I' a.1.3.5 Atomic Safety and Licensing Board New section 
; Panel 

. 8.1.4 lntemational Responsibilities and Updated to expand discussion about treaties, 
Activities export-import, assistance program, and 

international organizations 

I 8.1.5 Financial and Human Resources Editorial changes only 

I 8. 1.5.1 Financial Resources Updated to add funds for fiscal years 
2008-2010 

8.1.5.2 Human Resources Updated to expand discussion about 
recruitment, knowledge management and 
retaining staff 
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I Report Section Change 

I[ 8.1.6 Position of the NRC in the Editorial changes only 
i Govemmental Structure 

Ii 8.1.6.-1 Executive Branch Editorial changes only 

Ii 8.1.S.~-----!~~--~-~~~~ (i.e .. of the United States) Editorial changes only 

Ii 8.1.s.3 ·----
Congress Editorial changes only I 

! 8.1.7 Report of the Integrated Regulatory Updated to add discussion about 
i Review Service Self~Assessment Team complementary self-assessment performed in 
' 2009 and 2010 

8.2 Separation of Functions of the Edltorlal changes only 
Regulatory Body from Those of Bodies 
Promoting Nuclear Energy l 

I ARTICLE9. RESPONSIBILITY OF IHE Editorial changes only i 
LICENSE HOLDER ' 

j 

I: 9.1 Introduction Editorial changes only 

I 9.2 The licensee's Prime Responsibility for Edttoriai changes only 
Safety 

9.3 NRC Enforcement Program Updated to reference revised guidance 
documents and discuss enforcement actions 
in 2008 and 2009 

I ARTICLE 10. PRJORffY TO SAFETY Editorial changes only ! 
' 

I 10.1 Background Updated to reference risk-informed, ' ! performanc~based fire protection regulation 
1 

Ii 10.2 Probabillstic Risk Assessment Policy Shortened 

110.3 Applications of Probabiffstic Risk Updated discuss the use of RG 1.200 I 

Assessment 

1110.3.1 Risk-Informed Special Treatment Revised title and updated to discuss the 50.69 [ 
final rule and RG 1.201, Revision 1 ! 

110.3.2 Ri:Sk Informed lnservlce Inspection , Updated to add discussion about Code Case ' 

I ! N-716 i 

' ' 

I 10.3.3 Risk-Informed Technical Speciticatlon Updated to expand discussion about 
Changes accomplishments Jn the PRA area 

10.3.4 Development of Standards Updated to add discussion about a joint 
ASME/ANS PRA quality standard issued In 
2009 

I 10.4 Safety Culture Ed1torlal changes only 

I 10.4.1 NRC Monitoring of Licensee Safety Editorial changes only 
! Culture 

I 10.4.1.1 Background Corrected section number 

I 10.4.1.2 Enhanced Reactor Oversight Corrected section number and updated to add 
Process discussion about the 2008 self .assessment 
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I. Report Section Cha rage 
. 

1: 
10.4.2 The NRC Safety Culture Expanded discussion and added details about 

the Inspector Gene_~l's 2009 survey. 

I 10.5 Managing the Safety and Security New section 
Interface 

I ARTICLE 11. FINANCIAL AND HUMAN Editorial changes only 
RESOURCES 

I 11-1 Financlal Resources Editorial changes only 

I 11.1.1 Financial Qualifications Program for Editorial changes only 
Construction and Operations 

I 11.1.1.1 Construction Permit Reviews Editorial changes only 

I 11.1.1.2 Operating License Reviews Editorial changes only 

I 11.1.1.3 Combined Ucense Application Editorial changes only 
Reviews 

I 11.1.1.4 Postoperating License Nontransfer Editorial changes only 
Reviews 

I 11.1.1.5 Reviews of License Transfers Updated to add complete reference to 
NUREG~1577, Revision 1 

I 11.1.2 Financial Qualifications Program for Updated to add reference to 10 CFR 50.75 
Decommissioning 

I 11.1.3 Financlal Protection Program for Updated Price-Anderson Act information 
Liability Claims Arising from Accidents 

I 11.1.4 Insurance Program for Onsite Property Editorial changes only 
Damages Arising from Accidents 

., 11.2 Regulatory Requirements for Editorial changes only 
Quatifying, Training, and Retraining Personnel 

I 11.2.1 Goveming Documents and Process Editorial changes onty 

I 11.2.2 Experience Shortened and updated numbers for human 
perfonnance Issues. 

I ARTICLE 12. HUMAN FACTORS Editorial changes only 

I 12.1 Goals and Mission of the Program Editorial changes only 

I 12.2 Program Elements Updated to discuss the human event 
repository and analysis system 

I 12.3 Significant Regulatory Activities Edltonal changes only 

12.3.1 Human Factors Engineer.ing Issues Updated to reference NUREG·1652 and 
discuss the Interim staff review guidance 
regarding computer-based procedures and 
plant digital upgrades 

I 12.3.2 Emergency Operating Procedures and Updated experience subsection 
Plant Procedures 

I 12.3.3 Shift Staffing Updated experience subsection 
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I Report Section Change 
12.3.4 Fitness for Duty Updated to add discussion about the fatigue 

management rulemaking and the 
Enforcement Guidance Memorandum 

I 12.3.5 Human Factors Information System Editorial changes only 

I 12.3.6 Support to Event Investigations and Updated to add discussion about safety ' ' 
For-Cause Inspections and Training culture inspections performed in 2007 ' ' ' 

I ARTICLE 13. QUALITY ASSURANCE Editorial changes only ' 

I 13.1 Background Editorial changes only 

I 13.2 Regulatory Policy and Requirements Section reworded I 
I 13.2.1 Appendix A to 10 CFR Part 50 Editorial changes only 

! 
! 

I 13.2.2 Appendix B to 10 CFR Part 50 Editorial changes only 

I 13.2.3 Approaches for Adopting More Widely Editorial changes only 
Accepted International Quality Standards 

I 13.3 Quality Assurance Regulatory Guidance Updated slightly 

I 13.3.1 Guidance for Staff Reviews for Section renumbered and updated slightly. 
Licensing 

r 13.3.2 Guidance for Design and Construction Section renumbered and updated slightly. 
Activities ! 

I 13.3.3 Guidance for Operational Activities Section renumbered and updated slightfy. 

I 13.4 Quality Assurance Programs . Shortened and updated to discuss 
i 10 CFR 52.103(g) 

I 13.5 Quality Assurance Audits Performed by New section 
Licensees 

I 13.5.1 Audits of Vendors and Suppliers New section 

I ARTICLE 14. ASSESSMENT AND Editorial changes only 
VERIFICA TtON OF SAFETY 

I 14.1 Ensuring Safety Assessments Editorial changes only 
throughout Plant Life 

I 14.1.1 Maintaining the Licensing Basis : Editorial changes only 

I 14.1.1.1 Governing Documents and Process Edltortal changes only 

I 
14.1.1.2 Regulatory Framework for the Editorial changes only 
Restart of Browns Ferry Unit 1 

I 14.1.2 License Renewal Editorial changes only 

14.1.2.1 Governing Documents and Process Updated to add discussion about revised 
guidance documents and rulemaking 
activities 

,, 14.1.2.2 Experience Updated to add discussion about renewed 
license to date 

If 14.1.2.3 Operating Beyond 60 Years New section 
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I Report Section Change 

l 14.1.3 The United states and Periodic Safety Updated to expand discussion 
Reviews 

14.1.3.1 The NRC's Robust and Ongoing Editorial changes only 
Regulatory Process and the Current Licensing 
Basis 

I 14.1.3.2 The Backfittlng Process: Timely Editorial changes only 
Imposition of New Requirements 

I 14. 1 .3.3 The NRC=s Extensive Experience Updated to expand discussi(;>n about the 
with Broad-Based Evaluations Maintenance Rule 

14.1.3.4 License Renewal Confirms Safety of Updated to expand discussion about the 
Plants Reactor Oversight Process and license 

renewal 

I 14.1.3.5 Risk-Informed Regulation and the Updated to expand discussion about the 
Reactor Oversight Process Reactor Oversight Process 

I 14.1.3.6 Licensee Responsibilities for Safety: Editorial changes only 
Regulations and Initiatives Beyond Regulations 

I 14.1.3.7 Summary Editorial changes only and removed figure. 

I 14.2 Verification by Analysis, Surveillance. Updated to add discussion about performance 
Testing, and Inspection measure and aging management 

j ARTICLE 15. RADIATION PROTECTION Editorial changes only 

I 15.1 Authorities and Principles Editorial changes and updated to add 
discussion about new ICRP recommendations 

I 15.2 Regulatory Frameworic Editorial changes only 

15.3 Regulations Updated to add discussion about Interaction 
with stakeholders and the evaluation of 
international standards 

I 15.4 Radiation Protection Activities Edltorial changes only 

I 15.4.1 Control of Radiation Exposure of Updated collective doses 
Occupational Woricers 

115.4.2 Control of Radiation Exposure of Updated to add background Information about 
Members of the Public 10 CFR 20.1301and10 CFR 20.1302 and 

the revision of RGs 1.21 and 4.1 I ARTICLE 16. EMERGENCY Editorial changes only 
PREPAREDNESS ' 

I 16.1 Background Editorial changes only 

I 16.2 Offsite Emergency Planning and Editorial changes only 
Preparedness 

I 16.3 Emergency Classification System and Editorial changes only 
Emergency Action Levels 
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II Report Section Change 

! 16.4 Recommendations for Protective Action Updated number of States receiving 
i in Severe Accidents potassium iOdide and added reference to the 
' ' draft revision to NUREG-0054/FEMA·REP-1, i 
' I Supplement 3. 

' 
16.5 Inspection Practices - Reactor , Editorial changes only 
Oversight Process for Emergency 
Preparedness 

I 16.6 Responding to an Emergency Updated to add discussion about the National 
Response Framework issued in 2008 

I 16.6.1 Federal Response Updated to add discussion about updates to 
governing documents ' 

' 

1116.6.2 Licensee, State, and Local Response Editorial changes only ' 
1 

' 
I 16.6.3 The NRC's Res onse p U dated to ex p pa nd discussion about 1 

response centeNi 

r 16.6.4 Aspects of Security that Support Editorial changes and updated to add 
I I Response reference to rulemaklng discussions 

fl 16.7 International Arrangements Updated to add renewal dates of bilateral 
il agreements 

Ii ARTICLE 17. SITING Editorial changes only 

1117.1 Background : Updated to add discu~on about applications 
I 

received to date 

I 11.2 Safety Elements of Siting Editorial changes only 

I 11.2.1 Background Editorial changes only 

j 17.2.2 Assessments of Seismic and Updated to add discussion about seismic 
1 Geological Aspects of Siting designs in new reactors 

1111 .2.3 Assessments of Radiological Editorial changes only 
Consequences 

I 

17.3 Envlronmental Protection Elements of Editorial changes only I 

Siting I 
I 
I 

17.3.1 Governing Documents and Process Updated to add discussion about changes in 
review practices made in 2007 and 2010 and 
added discussion about the memorandum of 
understanding between the NRC and the U.S. 
Army Corps of Engineers. 

,, 17.3.2 Other Considerations for Siting Editorial changes only 
Reviews j 

' 

117.4 Consultation 'With other Contracting j New section 
Parties to be Affected by the lnstaJlatlon 

I 

ARTICLE 18. DESIGN AND 
I, CONSTRUCTION 

Edltorial changes only 

I 18.1 Defense-in-Depth Philosophy Editorial changes only 
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---- -
1: Report Section Change 

11 18.1.1 Governing Documents and Process Editorial changes only 

1, 1a.1.2 Experience Editorial changes only 
.•.. 

I! 18.1.2. 1 Regulatory Frame~ork for the Updated status of the reactivation 
: Reactivation of Watts Bar Unit 2 

11 18.1.2.2 Design Certifications Updated to add discussion about applications i 
received to date 

I 18.2 Technologies Proven by Experience or Editorial changes only l 
Qualified by Testing or Analysis 

l 18.3 Design for Reliable, Stable, and Easily Editorial changes only 
Manageable Operation 

' --··-···· 

I 10.3.1 Governing Documents and Process Upd3ted references t 

I 18.3.2 Experience Editorial changes only ! 
' 

I 18.3.2.1 Human Factors Engineering New section ! 
' 

I 18.3.2.2 Digital Instrumentation and Controls Renumbered section and updated. 

18.3.2.3 Cyber Security Renumbered section and updated to add 
discussion about new regulations and 
guidance documents. 

118.4 New Reactor Construction Experience New section 
Program 

I ARTICLE 19. OPERATION Editorial changes only 

l 19.1 Initial Authorization to Operate Shorten and reorganized; updated to include 
discussion of applications received to date. 

Ii 19.2 Definition and Revision of Operational I Editorial changes only 
' Limits and Cooditions 

I 19.3 Approved Procedures Added references 

19.4 Procedures for Responding to Editortal changes only 
Anticipated Operational Occurrences and 
Accidents 

I 19.5 Availability of Engineering and Technicat Editorial changes only 
Support 

19.6 Incident Reporting Updated to add discussion about abnormal 
occurrence report to Congress, the 
International Nuclear and Radiological Event 
Scale and the nuclear events Web-based 
system 

19.7 Programs To Collect and Analyze Updated to expend discussion about the 
Operating Experience phases of the Operating Experience Program 

and international operating experience 

I 19.8 Radioactive Waste Updated to add the status of the high-level 
waste repository in Nevada 

I PART3 
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I Report Section Change 

Convention on Nuclear Safety Report: The Updated 
Role of the Institute of Nuclear Power 
Operations in Supporting the U.S. Commercial 

, Nuctear Power Industry's Focus on Nuclear 
i Safety 

Ii APPENDIX A NRC STRA TEGtC PLAN 
: 2008-2013 

Updated to add new Strategic Plan 

It APPENDIX 8 NRC MAJOR MANAGEMENT 
~ CHALLENGES FOR THE FUTURE 

Updated to add the 2009 report from the 
Inspector General 

j t APPENDIX C REFERENCES Updated 

f i APPENDIX D ABBREVIATIONS Updated 

Ii APPENDJX E ACKNOWLEDGMENTS Updated I ANNEX 1 U.S. COMMERCIAL NUCLEAR Updated 
POWER REACTORS 

ANNEX 2 U.S. NUCLEAR ELECTRIC New section. Graphs moved from Part 3 to 
INDUSTRY PERFORMANCE INDICATOR Annex 2 to maintain consistency in the report. 
GRAPHS 

The U.S. National Pollci toward Nucl1ar Activities 

The Energy Reorganization Act of 197 4 created the NRC as an independent agency of the 
Federal Government. The agency's mission Is to license and regulate lhe Nation's civilian use 
of byproduct, source, and special nuciear materials to ensure adequate protection of public 
health and safety, promote the common defense and seet1rity, and protect the environment. 
The agency also has a role in combating the proliferation of nuclear materials worldwide. The 
NRC's safety and security responsibilities stem from the Atomic Energy Act of 1954, as 
amended. The agency accomplishes its mission by licensing and overseeing nuclear reactor 
operations and other activities that apply to the possession of nuclear materials and wastes, 
ensuring that nuclear materials end facilities are safeguarded from theft and radlologlcal 
sabotage, Issuing rules and standards, Inspecting nuclear facilities, and enforcing regufations. 

The NRC views nuclear regulation as the public's business and, as such, it must be transacted 
openly and candidly to maintain the public's confidence. The agency's goal to ensure 
openness explicitly recognizes that the public must be infonned about, and have a reasonable 

I opportunity to participate meaningfully, in the regulatory process. Except for certain proprietary 
business material, facility safeguards information, sensitive pre-decisional information, 
and information supplied by foreign countries that Is deemed to be sensitive, the NRC makes the 

I documentation that it uses in i~ decision-making process available in the agency's Public 
Document Room in Rockville, MD, and on the agency's public Web site at http://www.nrc.aov. 
As a result, a significant amount of infonnation about nuclear activities and the national policy 
regarding them is available to everyone. 

The NRC's interpretation of regulations continues to evolve from a prescriptive, deterministic 
approach toward a more risk·inforrned and performance·based regulatory approach. Improved 
probabilistic risk assessment {PRA) techniques, combined with more than four decades of 
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accumulated experience with operating nuclear power reactors, led the Commission to revise or 
eliminate certain requirements. The Commission is also prepared to strengthen the regulatory 
system when risk considerations reveal the need. 

National Nuclear Programs 

The NRC has a number of programs and processes to protect public health and safety and the 
environment and to meet the obligations of the Convention. Key programs and processes 
include; (1) reactor oversight, (2) license renewal, (3} power uprates, and {4) new reactor 
licensing. 

Reactor Oversight Process 

The NRC's Reactor Oversight Process is now nearty 9 years old. In its annual self-assessment 
for calendar year 2008, the NRC staff concluded that the Reactor Oversight Process provided 
effective safety oversight as demonstrated by meeting the program goals and achieving its 
intended outcomes. The self-assessment showed that the Reactor Oversight Process was 
objective, risk·informed, understandable, and predictable. It also showed that the Reactor 
Oversight Process ensures openness and effectiveness in support of the agency's mission and 
its strategic goals of safety and security. The NRC appropriately monitored operating nuclear 
power plant activities and focused agency resources on performance issues. Plants continued 
to receive a level of oversight commensurate with their performance. The staff continued to 
emphasize stakeholder involvement and improve various aspects of the Reactor Oversight 
Process as a result of feedback and lessons learned. 

Article 6 of this report discusses the Reactor oversight Process in detail. 

License Renewal 

The NRC's review of license renewal applications focuses on maintaining plant safety and 
particularly considers the effects of aging on important structures, systems, and components. 
The review of a renewal application proceeds along two paths-one to review safety issues and 
the other to assess potential environmental impacts. Applicants must demonstrate that they 
have identified and can manage the effects of aging and can continue to maintain an acceptable 
level of safety throughout the period of extended operation. Applicants must also address the 
environmental Impacts from extended operation. With the improved economic conditions for 
operating nuclear power plants, the Commission has seen sustained, strong interest in license 
renewal, Which allows plants to operate up to 20 years beyond their current operating licenses. 
The Atomic Energy Acl established the originat 40~year term, which was not based on technical 
limitations. 

The decision to seek license renewal ls voluntary and rests entirely with nuclear power plant 
owners. The decision is typically based on the plant's eoonomic viability and whether It can 
continue to meet the Commission's requirements. Currently, more than half of th& plants in the 
United States have had their operating licenses renewed. Based on statements from industry 
representatives, the Commission expects nearly all sites to apply for license renewal. In 2009, 
four ur1its entered their 41 11 year of operation. These were Oyster Creek (April), Nine Mile 
Point Unit 1 (August), Ginna (September), and Dresden Unit 2 (December). In 2010, three 
additional units enter the period of extended operation. These units are H. a. Robinson Unit 2 
(July}, Monticello Unit 1 (September), and Point Beach Unit 1 (October.) 
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Article 14 of lhis report discusses the license renewal process in detail. 

Power Uprate Program 

Under its licensing program, the NRC carefully reviews requests to raise the maximum thermal 
power level at which a plant may be operated. In reviewing these power uprate requests, 
NRC's review focuses on safety. The agency closely monitors operating experience to identify 
safety issues thet may affect the implementation of power uprates. 

Power uprates can be classified as: (1) measurement uncertainty recapture power uprates, 

I (2) stretch power uprates, and (3) extended power uprates (EPUs). Measurement uncertainty 
recapture power uprates are less than a two-percent increase and are achieved by implementing 
enhanced techniques for calculating reactor power. Stretch power uprates are typically 
increases of up to seven percent and are generally within the original design capacity of the plant. 
Stretch power uprates usually involve changes to instrumentation setpoints and do not generally 
involve major plant modifications. EPUs are usually greater than stretttt power uprates and 
require significant modifications to major balance-of-plant equipment. The NRC ha$ approved 
EPUs of up to 20 percent 

New Reactor Licensing 

The NRC staff is engaged in numerous ongoing interactions with vendors and utllities regarding 
prospective new reactor applications and licensing activities. Based on these interactions, the 
NRC staff has received a significant number of new reactor combined license applications since 
2007. As of March 1, 2010, the NRG has received 18 combined license applications for 28 new 
tight-water reactor units. Of these 1 B applications, five applicants have requested that the NRC 
suspend itS review of their applications given changing business strategies. The NRC is now 
actively reviewing 13 combined license applications. All combined license applicants are using 
the llcensing process specified in the recently revised Title 10 of the Code of Federal Regulations 
(1 o CFR) Part 52, "Licenses, Certifications, and Approvals for Nuclear Power Plants,· which Is 
designed to be more stable and predictable than the p~s specified in 10 CFR Part 50, 
"Domestic Licensing of Production and Utilization Facilities." This licensing process resolves all 
safety and environmental issues, as well as emergency preparedness and security issues, 
before a new nuclear power plant is constructed. 

The NRC staff has issued design certifications for four reactor designs that can be referenced in 
an application for a nuclear power plant (1) General Electric (GE) Nuclear Energy's Advanced 
Boillng Water Reactor (ABWR), (2) Westinghouse Electric Company, LLC's (Westinghouse's) 
System 80+, (3) Westinghouse's Advanced Passive (AP) 600 design, and {4) Westinghouse's 
AP1000. 

The NRC staff is currently performing the foflowing design certification reviews: ( 1) GE-Hitachi 
Nuclear Energy's Economic Simplified Boiling Water Reactor (ESBWR). (2) Westinghouse's 
AP1000 design amendment, (3} AREVA Nuclear Power's U.S. Evolutionary Power Reactor (US 
EPR). (4) M!tsubishl Heavy Industries, Ltd.'s U.S. Advanced Pressurized Water Reactor 
(US APWR). and (5) South Texas Project Nuclear Operating Company's ABWR application to 
address the aircraft impact rule. 

By certifying nuclear reactor designs, the NRC resolves safety issues in a design certification 
rulemaking. When an applicant submits an application for construction of a new nuclear power 
plant using one of the certified designs, the license application review can proceed more 
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efficiently in a manner that ensures safety while minimizing unnecessary regulatory burden and 
delays. 

To date, the NRC has issued four early site permits: (1) System Energy Resources. Inc., for the 
Grand Gulf site in Mississippi; (2) Exelon Generation Company, LLC, for the Clinton site in 
Illinois: (3) Dominion Nuclear North Anna, LLC, for the North Anna site In Virginia; and (4) 
Southem Nuciear Operating Company for the Vogtle Electric Generating Plant early site pennit 
and limited work authorization in Georgia. Thes& are the first ear1y site permits issued by the 
NRC and the first time lhis portion of the 10 CFR Part 52 licensing process has been 
implemented. According to this process, environmental Issues that have been resolved in the 
early site permit proceedings cannot be re-opened during a combined license proceeding. 

By letter dated July 1, 2009. Exelon notified the NRC staff that Exelon had decided to pursue an 
ear1y site permit rather than a combined license for the Victoria station in Texas. By letter dated 
October 13, 2009, Exelon notified the NRC staff that it plans to submit its early site permit 
application In tale March 2010. Th& application will use the plant parameter envelope approach 
for two units, will include a complete emergency plan, and will not request a limited work. 
authorization. 

By letter dated December 2, 2008, Public SeNice Enterprise Group updated the NRC staff on its 
intention to submit an application for an early site permit during the second quarter of calendar 
year 2010. Public Service Enterprise Group plans to use a plant parameter envelope 
methodology in the early site permit application since it has not yet selected a reactor technology. 
The NRC staff has been providing support for these pre-application activities. 

In 2006. to better prepare the agency for the anticipated new reactor licensing and construction 
inspection work, while ensuring that the agency maintains its focus on the safety and security of 
currently operating reactors, the NRC established the Office of New Reactors. The agency also 
established a dedicated construction inspection organization in Its Region II office in 
Atlanta, Georgia, that will cany out all construction inspection actMties across lhe U.S., including 
both the day-t~ay onsita Inspections and the speciallzed inspections needed to support NRC 
oversight of the construction of new nuclear power plants. 

One partially built plant, Watts Bar Nuclear Plant Unit 2, had stopped construction activities in the 
rnid-1980s. Watts Bar Unit 2 Is a Westinghouse designed PWR located in southeastern 
Tennessee and owned by the Tennessee Valley Authority (TVA), which has resumed 
oonstruction activities and is currently pursuing an operating license approval under 10 CFR 
Part 50. 

In addition to working on domestic issues for new reactor construction, the NRC has been a 
leader in cooperating with other national nuclear regulatory authorities to address advanced 

I reactor oversight. The NRC js participating in an international effort, the Multinational Design 
Evaluation Program, to more efficiently review new reactor designs. The goal of this program is 
to make all new reactor reviews more safety-focused. NRC representatives are oommunicating 
closely with representatives from the Finnish and French regulatory authorities concerning the 
European power reactor designs 1hat are under construction in Finland and '>lated to be licensed 
in France and the United States. The NRC ls also participating in a longer-term multinational 
effort to establish reference regulatory practices and regulations for the review of current and 
future reactor designs. 

Artlcles 17 and 18 of this repQrt discusses the new reactor licensing in more detail. 
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~pncluslons from the Fourth Review Meeting 

This section presents the conclusions from the review of the 2007 U.S. National Repon at the 
fourth review meeting in April 2008. 

Delegates from other countries noted that the U.S. delivered a highly informative presentation at 
the country group meeting. They commended the U.S. for including a contribution from INPO In 
the report that explains how the nuclear industry maintains and improves nudear safety. 

Items Resulting from Country Group Session 

Review of the questions raised by other contracting parties on the U.S. National Report identified 
the following areas of interest: 

• safety trends 
• generic issues 
• tong-term operation 
• new and advance reactors 
• knowledge management 
• regulatory openness 

The NRC's presentation during the 2008 review meeting focused on these topics. INPO also 
discussed its role In maintaining and Improving nuclear safety. 

Country Group 1 participants concluded that the U.S. Implemented the following good practices: 

• the National Report content and structure 
• involving the industry in the development of the Nattonal Report and the review 

meeting presentation 
• making extensive use of the NRC public Web site to increase public awareness 
• establishing the Office of New Reactors and hiring staff in advance of new reactor 

construction 
• developing the new reactors licenslng structure 
• performing a self.assessment In preparation for the 201 O Integrated Regulatory 

Review Service (IRRS) missiOn 

I Country Group 1 identified the following challenges for the U.S.: 

• hiring and developing a qualifled workforce 
• handling unexpected material degradation problems associated with plant operation 

and power up-rates 
• maintaining a positive and adequate safety culture 
• licensing new plants with new and different technologies 
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Country Group 1 highlighted the following planned U.S. initiatives: 

• conduct follow-up activities related to the IRRS self assessment and prepare for the 
IRRS mission in 2010 

• continue hiring and training initiatives 
• continue the INPO 2-year evaluation program and the program to assist plants 

requiring additional support 
• use the operating experience program to share experience and establish any 

underlying causes of unexpected material degradation 
• complete the initiatives to establish the necessary framework to support the use of 

digital technology drawing on the operating experience of others. 

The current U.S. National Report addresses many of these issues under the relevant articles. 

I Survey of Current Safety and Reaulatorv Issues 

The NRC and its licensees are currently facing the following regulatory and safety issues: 

• reactor materials degradation 
• cyber security 
• digital upgrades to instrumentation and control 
• moisture effects on underground cables 
• containment pressure credit for emergency core cooling system pump net positive 

suction head 
• gas voiding impacts on emergency core cooling system operability 
• proposed changes to emergency preparedness regulations 

Reactor Materials Degradation lssues 

Cases involving materials degradation Include the degradation of buried piping systems and the 
degradation of neutron-absorber materials in spent fuel pools. 

Degradation of Buried Piping Systems 

over the past several years, instances of buried piping leaks have occurred in safety-related and 
nonsafety-related piping at nuclear power plants. Most of the leaks have occurred In 
nonsafety-related piping. Some of these leaks have caused inadvertent releases of low-leVel 
radioactive material and diesel fuel oil. This has resulted in ground water contamination at 
several plants. The pipe degradation leading to these leaks has not affected the operability of 
safety systems, and the type and amount of radioactive material or chemicals released to the 
environment have been a small traction of the regulatory limits. Consequently, these pipe leaks 
have been of IOW significance with respect to public health and safety. The staff documented Its 
evaluation of buried piping degradation issues in SECY~09..0174, •staff Progress In Evaluation of 
Burled Piping at Nuclear Reactor Facilities,· dated December 2, 2009. 

Based on the staff's review, inclUding the review of operating experience related to buried piping 
degradation, current regulations and American Society of Mechanical Engineers (ASME) Boiler 
and Pressure Vessel Code requirements are effective in ensuring that the structural integrity and 
functionality or buried, safety-related piping are maintained. Current regulations are also 
effective in ensuring that unintended releases of hazardous material to the environment from 
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leaks in both safety-related and nonsafety-related buried piping remain below regulatory limits. 

The U.S. nuclear industry has recently developed the Buried Piping Integrity Initiative. The staff 
plans to meet with the Industry to further understand this Initiative, evaluate its effectiveness, and 
monitor industry Implementation. The staff will evaluate the need to revise NRC inspection 
procedures to assess licensee implementation of this new initiative. The staff will also continue 
to actively participate in codes and standards activities, revise license renewal guidance, monitor 
operating experience, and assess the need for any further regulatory actions or communications. 
In addition, the staff continues to evaluate the NRC's regulatory framework associated with 
groundwater protection. 

Degradation of Neutron-Absorber Materials in Spent Fuel Pools 

One of the NRC's strategic outcomes for its safety goal is that there are •no Inadvertent critlcallty 
events." To achieve this goal, as it relates to the storage and handling of reactor fuel, the NRC 
has promulgated regulations focused on maintaining spent fuel pools subcritical under normal 
and accident conditions. These regulations appear in 10 CFR 50.68, "Criticality Accident 
Requirements," and General Design Criterion 62, ·prevention of Criticality In Fuel Storage and 
Handling," in 10 CFR Part 50, Appendix A. To satl$fy these regulations, most licensees have 
installed ftxed neutron absorbers within the spent fuel pool storage racks. Degradation or 
deformation of the credited neutron absorbing materials could reduce t.he material's ability to 
perform its safety function and potentially violate the NRC's subcriticality regulations. 

There are many different types of neutron absorbing materials. Within U.S. spent fuel pools the 
most common types are Boraftex, carborundum. boral, and Metamic. Boraflex was the flrst 
neutron-absorbing material to exhibit significant degradation. The NRC documented this issue 
In Information Notice (IN) 87-43. "Gaps in Neutron-Absorbing Material in High- Density Spent 
Fuel Storage Racks,· dated September a, 1987; IN 93-70, "Degradation ot Boraflex Neutron 
Absorber Coupons," dated September 10, 1993; and IN 95-38, •oegradation of Boraflex Neutron 
Absorber in Spent Fuel Pool Storage Raeks. • dated September 8, 1995; and in Generic Letter 
{GL) 96--04, "Boraflex Degradation In Spent Fuel Pool Storage Racks," dated June 26, 1996. 
Ultimately, this issue was resolved through either revised plant-specific criticality analyses that 
reduced or eliminated credit for Boraflex or by the replacement of Boraflex with other 
neutron-absorbing materials. 

Recent operating experience has identified several instances of degradation, deformatJon, or 
both of carbOrundum and boral neutron-absorbing materials In the spent fuel pools of operating 
reactors. One example of neutron-absorbing material degradation occurred in the Palisades 
Power Plant. On July 15, 2008, in support of lts license renewal activities, the licensee 
performed •blackness testing~ of the spent fuel pool racks to verify ltS carborundum was 
performing in accordance with the assumptions In its crttlcality analysis of record. Based on this 
testing. the licensee could not confirm that the spent fuel pool met the subcriticality requirements 
in 10 CFR 50.68 or its technical specifications. Since the licensee did not have an established 
monitoring program for the carborundum, the onset of the degradation and the degradation rate 
cannot be established. In response to the recent Operating experience on this Issue. the NRC 
issued IN Q9..26, "Degradation of Neutron*Absorbing Materials in the Spent Fuel Pool," dated 
October 23, 2009, and Draft License Renewal Interim Staff Guidance (ISG) 2009-01, "Staff 
Guidance Regarding Plant-Specific Aging Management Review and Aging Management 
Program for Neutron-Absorbing Material in Spent Fuel Pools," dated November 23, 2009. The 
NRC is currently working to finalize the ISG and exploring what additional actions need to be 
taken. · 
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The NRC has begun to evaluate the regulatory changes that may be necessary to ensure that its 
licensees can identify and mitigate neutron-absorber degradation before it challenges 
subcriticality safety margins. The Palisades operating experience has highlighted the 
importance of an effective surveillance program for the early Identification of neutron-absorber 
degradation. Such a program could consist of various testing and identification methods, 
including but not necessarily limited to coupon sampling, in-situ testing. and validated and 
verified predictive analyticat computer codes. 

Cyber Security 

Information security programs continue to be a critical consideration for any organization that 
depends on information systems and computer networks to carry out mission or business 
objectives. The energy sector and the necessary regulatory activities within that sector to 
provide safe power generation are not immune to increasing threats to their information 
management and computer enabled control systems. These threat vectors include: cyber 
criminals, unauthorized access, Insider misuse, denial of service attacks, natural disasters, and 
other disruptions. 

over the last few years. power generators have markedly increased their use of digital control 
systems to regulate. monitor, and operate power production facilities. This increase in the use 
of digital control systems has been more than matched by the recent increase in serurity 
incidents reported both domestically and internationally, the ease with which computer hacking 
tools are available, and the steady advancement in the sophistication and effectiveness of attack 
technok>gy. These nsks and risk vectors have all contributed to the urgency of power 
generators and regulators to ensure that this infrastructure is supported and protected by strong, 
effective, and measurable information systems security programs. 

In March 2009, the NRC issued a new rule on cyber security, 10 CFR 73.54, ·Protection of 
Dlgltal Computer and Communication Systems and Networks." This rule requires operating 
power reactor licensees and combined operating license apPlicants to provide assurance that 
nuciear power plants' safety, safety-related, security, and emergency preparedness functions 
are protected from cyber attacks up to and including the design..t>asis threat. ThiS new 
regulation required licensees and combined operating license applicants to submit a cyber 
security plan, Including an Implementation schedule, to the NRC for review and approval. 

In addition, the NRC has taken steps to address these issues within the agency by establishing 
the Computer Security Office. 

Section 18.3.2.3 of this report discusses cyber security in more detail. 

Digital Upgrades to Instrumentation and Control 

The use of digital instrumentatJon and conlrol raises issues that were not relevant to anaJog 
systems. Examples of such issues include the following: 

• A common-cause failure attributable to software errors was not possible with anatog 
systems. This potential weakness may require the consideration of diversity and 
defense~ln..ctepth in the application of digital instrumentation and cqntrol systems. 

• lnterchannel communication. communication between nonsafety and safety systems, 
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and system security and reliability must be reviewed closely to ensure that public 
safety is preserved. 

Highly integrated control room designs with safely and nonsafety displays and 
controls will be the norm for new reactor designs. 

• Human factors design and quality assurance during all phases of software 
development, control, and validation and verification are critical. 

The NRC's Digital Instrumentation and Control Steering Committee initiated task working groups 
to develop ISG documents for all high-priority technical issues associated with licensing digital 
instrumentation and control for nuclear power reactors. The working groups developed the ISG 
documents with significant input from external stakeholders through a series of public meetings 
and posted draft versions on the NRC Web site for public comment. The working groups 
addressed the following technk:al issues: (1) cyber security, (2) diversity and defense"in-depth, 
(3) review of new reactor digital instrumentation and control PRA, (4) highly-integrated control 
room-communications, and (5) highly..integrated control room human factors. The NRC staff is 
using the guidance documents to oonduct ongoing reviews. Early feedback from licensees and 
NRC staff who have used the ISG documents has been positive. The staff used the ISGs in 
reviewing digltal upgrades for the Wolf Creek and Oconee plants and In reviewing a number of 
design certification and combined license for new plants. The NRC staff plans to use the ISG$ 
to update regulatory documents such as standard review plans (SRPs), regulatory guides (RGs), 
and NUREGs. 

The working groups are still developing guidance on the licensing process for operating power 
reactors and fuel cycle facilities. For the licensing process, the working group Is providing 
additional guidance on the scope and conduct of the review of digital retrofits to operating plant 
safety systems. The staff is incorporating lessons learned from ongoing reviews and has 
published a draft ISG for comment. For fuel cycle facilities, the working group is addressing 
many of the same technical and licensing questions but with consideration of the significant 
differen<:es In licensing requirements for power plants and fuel cycle facilities, and the 
consequences of digital system fal!ures. 

The NRC Is actively involved with the Multinational Design Evaluation Program which is an 
international assembly of nuclear regulators addressing common issues with the licensing of new 
reactors. The NRC chairs the digital instrumentation and control issue-specific group, which ls 
looking at ways to harmonize requirements, standards, and guidance for instrumentation and 
control. The NRC is also working with the EPR digital instrumentation and control task group, 
which is a collaboration of regulators that are reviewing the EPR instrumentation and control 
design, The Multinational Design Evaluation Program allows the NRC to share digital 
instrumentation and control infonnation to support regulatory infrastructure Improvements and 
licensing decisions. 

Article 18 of this report discusses the digital instrumentation and control in more detail. 

Moisture Effects on Underground Cables 

The NRC began a detailed review of underground electrical power cables after an increasing 
trend in moisture~induced cable failures was identified. The failed cabtes had been exposed to 
condensation, wetting, submergence, and other environmental stresses that resulted in insulation 
degradation. Since most of the cables exposed to this environment were not designed for 
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continuous wetting or submergence. there is an increasing possibillty of multiple failures, which in 
turn could initiate a plant shutdown and/or disable accident mitigation systems. 

On February 7, 2007, the NRC issued GL 2007-01, ·inaccessible or Underground Power Cable 
Failures That Disable Accident Mitigation Systems or Cause Plant Transients." to inform 
licensees that the failure of certain power cables can affect the functionality of multiple accident 
mitigation systems or cause plant transients. The NRC asked the licensees to provide 
information on inaccessible or underground power cable failures for all cables that are within the 
scope of 10 CFR 50.65, •Requirements for Monitoring the Effectiveness of Maintenance at 
Nuclear Power Plants" (the Maintenance Rule). 

Based on the review of licensee's responses to GL 2007..01, the NRC staff identified 269 cable 
failures at U.S. nuclear power plants. Licensees applying for a 20-year license renewal have 
agreed to implement a cable testing program during the period of extended operation for a limited 
number of cables that are within the scope of licensee renewal. but only a few plants have 
established a cable testing program for the current operating period. The data obtained from the 
responses to GL 2007-01 show an increasing trend In cable failures within the plants' current 
40..year licensing period of operation. The predominant factor contriruting to cable failures at 
nuclear power plants appears to be the presence of water or moisture resulting In intrusion, 
because of the submergence of underground cables in water. If cables have been exposed to 
conditions for which they are not designed, licensees need to demonstrate. through adequate 
testing, that there is reasonable assurance that the cables can perform their intended design 
function. Licensees should also minimize the amount of moisture in underground cable 
raceways, conduits, and cable vaults. 

NRC regulations in 10 CFR Part 50 require licensees to assess the condition of systems and 
components in a manner sufficient to provide reasonable assurance that they are capable of 
fulfilling their intended functtons, and that a test program to ensure that components will perform 
satisfactorily in service Is identified and performed. Licensees should have a program for using 
available diagnostic cable testing methods to assess cable condition to ensure the insulation is 
not degraded over the life of the plant. 

In January 2010. the NRC issued NUREG/CR-7000, ·Essential Elements of an Electric Cable 
Condition Monitoring Program," to inform licensees of the types of cable testing methods that are 
currently avallable to detect cable insulation degradation. In addition, the Electric Power 
Research Institute (EPRI) has also developed a model cable monitoring program to provide 
licensees with information on creating such a program. The NRC staff is. planning to issue a draft 
RG for public comment, by the middle of 2010. The staff will continue to consider public 
comments In addition to EPRl's proposed cable monitoring program when finalizing the RG. 

Containment Prauure Credit for Emergency Core Cooling System Pump Net Positive 
Suction Head 

NRC RG 1.1, "Net Positive Suction Head for Emergency Core Cooling and Containment Heat 
Removal System Pumps," dated November 2, 1970, states that the pressure in containment 
before the postulated accident should be used when determining the available net positive 
suction head of emergency core cooling system and containment heat removal system pumps. 
Before the NRC issued this guidance document, some reactors were designed and licensed 
using the calculated containment accident pressure. 

The agency modified this guidance in RG 1.62, Revision 3, "Water Sources for Long-Term 
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Recirculation Cooling Following a Loss of Coolant Accident," dated November 2003, which 
permitted certain operating reactors to use containment accident pressure when modification of 
the reactor design was impractical. The modification to the guidance of RG 1.1 recognized the 
fact that in certain cases it was not practical to avoid using containment accident pressure. 
Such cases included sub-atmospheric containments, application of a larger debris source term 
following a loss-of-coolant accident, and an increase in !fcensed thermal power (or power 
uprates). · 

As a result of discussions with the NRG Advisory Committee on Reactor Safeguards, the staff is 
re.examining this issue with the goal of evaluating containment integrity probabilistically and 
studying all related pump phenomena and quantifying margins both in tenns of pump cavitation 
limits and containment accident response. Some of the subjects examined include the effect of 
containment integrity testing frequency on failure probabilities, the uncertainty tn required net 
positive suction head, cavitation erosion as a function of pump flow rate 1 and the mechanical 
performance of centrifugaf pomps with various degrees of cavitation. The staff is also 
evaluating whether this issue raises a policy question regarding the use of probabilistic risk 
assessment in deterministic regulatory decisionmakJng and defense-in-depth. The staff wlll 
publish the results of this work In appropriate regulatory documents. 

Gas Voiding Issues in Light-Water Reactor Safety Systems 

The accumulation of gas in systems that are important to safety has been a continuing, often 
unrecognized, problem since the first light#water nudear power plants were placed into operation. 
Early manifestations of the issue included pipe hanger damage as a result of water hammer in 
residual heat removal systems when the systems were started and the loss of residual heat 
removal when the pumps became gas-bound. This led to a recognition of potential problems 
with the emergency core cooling systems since much of the resktual heat removal system also 
serves as the low-pressure - high flow rate portion of the emergency core cooling system, and 
similar problems could occur in the low-pressure and high-pressure emergency c:ore cooling 
systems if they were placed in operation in response to a loss-of-coolant accident. 
Consequently, numerous publications were issued to address the issue. technical specifications 
were developed to require pump discharge piping to be full of water to address the water 
hammer issue. and steps were taken to prevent gas ingestion into pumps, Before 2008, the 
actions were not fully successful because of a failure to understand the root causes of gas 
accumulation and to comprehensively address the potentially affected systems and the 
phenomena associated with gas accumulation and movement before, during, and after system 
startup. 

The root causes of gas accumulation indude: (1) poor designs that allow gas introduction and 
accumulation, (2) lk:ensees failing to properly fill and vent the system following drain-<lown or 
maintenance, (3} ineffective gas accumulation controls during operation, (4) Inappropriate 
technical specifications regarding the scope and frequency of inspections for gas accumulation, 
and (5) unanticipated problems with keep-full systems. 

GL 2008-01, •Managing Gas Accumulation ln Emergency Core Cooling, Decay Heat Removal 
and Containment Spray Systems," dated January 11, 2008, addressed the issue for several 
Important safety systems via in-depth coverage of the phenomena and the operating processes 
necessary to prevent event occurrence as a result of gas. The U.S. nuclear industry provided a 
detailed response to GL 2008·01 that included: (1) transient suction pipe testing, (2) 
development of analysis methodologies, (3) system walkdowns, including precision 
measurement of piping configurations, (4) void measurements using ultra-sonics, rewritten and 
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new procedures, (5) extensive operator training, and (S) hardware changes such as the addition 
of vent valves and tanks to remove gas from piping before It becomes a concern. These 
foUow-up actions have resulted in an enhanced understanding of the issues and implementation 
of measures to minimize future problems. As a result, there is an increased confidence that the 
systems will perform their safety.related functions when required to do so. Further 
improvements are underway. 

The NRC Is following up on the industry activities by reviewing licensee responses to 
GL 2008-01 and by performing inspections at the 104 nuclear power plants that are licensed in 
the U.S. The scope of these activities is illustrated by the generic review instructions the NRC 
uses in providing Inspection suggestions to Its inspectors in accordance with Temporary 
Instruction 2515/1n, "Managing Gas Accumulation in Emergency Core Cooling, Decay Heat 
Removal, and Containment Spray Systems (NRC Generic Letter 2008-01),· dated June 9, 2009. 
The scope of industry participation is evident In the four well-attended workshops sponsored by 
the Nuclear Energy Institute (NEI) and in the release of NEI guidance document NEI 09·10, 
Revision 0, •Guidelines for Effective Prevention and Management of System Gas Accumulation.· 
dated October 2009. 

Enhancements to Emergency Preparedness Regulations 

The basis of radiological emergency preparedness and response Is to protect public health and 
safety by avoiding public radiological exposure as a result of a release from a nuclear power 
plant. Since the Three Mlle Island accident in 1979, the premise underlying emergency 
preparedness regulations has been ~hat conditions and events driving an accident are typically 
related to equipment malfunction, component failure, or operator error. Following the terrorist 
events of September 11, 2001, the NRC determined that it was necessary to require certain 
modifications to erriergency preparedness programs for operating power reactor licensees to 
ensure continued adequate protection of public health and safety. The agency issued these 
modifications to the licensees via several orders. 

The NRC evaluated the emergency preparedness planning basis for nuclear power reactors 
given the changed threat environment. The NRC staff Informed the Commission that the 
emergency preparedness planning basis remained valid, inciuding scope and timing Issues. 
The NRC staff also noted several emergency preparedness issues that required further action to 
better respond to the post-September 11, 2001, threat environment As a result, the 
Commission directed the staff to conduct a comprehensive review of emergency preparedness 
regulations and guidance. The NRC staff provided the results of its review to the Commission 
and recommended rulemaking for enhancements to the emergency preparedness program. 
The Commission approved the staff's recommendation, and the rulemaklng includes Changes In 
the following areas: 

• on-shift staff responsibilities 
• emergency action levels for hostile action events 
• emergency response organization augmentation and alternate facilities 
• licensee coordinatiOn with offsite response organizations during hostile action events 
• protection for onsite personnel 
• challenging drills and exercises 
• backup means for alert and notification systems 
• emergency dedaration timeliness 
• emergency operations facility - perfonnance-based approach 
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• evacuation time estimate updating 
• amended emergency plan change process 

In an effort to conduct rulemaklng that is transparent and open to stakeholder participation, the 
NRC, In conjunction with the Federal Emergency Management Agency (FEMA), engaged 
stakeholders through various means during the development of this rule. The NRC and FEMA 
held several public meetings to discuss the proposed changes. These meetings included 
participants from the nuclear industry, non-governmental organizations, State and local agencies, 
and other interested stakeholders. The NRC aJso requested public comments and considered 
these comments in the development of the rule. The NRC and FEMA are also updating their 
emergency preparedness guidance documents to reflect the changes in the NRC regulations. 

The new requirements should enhance the licensees' ability to prepare and implement certain 
emergency preparedness and protective measures in the event of a radlologlcal emergency. 
These changes will also address, in part, security Issues identified after the 2001 terrorist events; 
clarify regulations to achieve consistent emergency plan implementation among licensees; and 
modify certatn emergency preparedness requirements to be more effective and efficient. 

Status of Safety and Regulatory Issues Oi1cu1sed ;n the Fourth U.S. National 
Reeort 

Reactor Materials Degradation Issues 

The reactor materials degradation issues outlined in 2007 focused on environmentally-assisted 
cracking of dissimilar metal welds in both PWRs and bolling water reactors (BWRs). The Wolf 
Creek pressurizer dissimilar metal butt weld cracking issue and the Duane Arnold jet pump riser 
safe end cracking event were discussed. 

Wotf. Creek: Pressurizer Dissimilar Metal Butt Weld Cracking Issue. The discovery, in 
October 2006, of five circumferential indications in three dissimilar metal welds on the 
pressurizer at the Wolf Creek Generating Station raised safety concerns based on the size and 
location of the indications. This coodition calls into question the degree of safety margin 
present In psst structural integrity evaluations for dissimilar metal welds susceptible to primary 
water stress-corrosion cracking because of the circumferential nature of the indications and 
because multiple stress-corrosion craeking flaws may grow independently and ultimately grow 
together, significantly reducing the time from flaw initiation to leakage or rupture. To address 
the concem In the pressurizer surge, spray, safety, and reflef nozzle welds. the NRC issued 
confirmatory action letters to the licensees of 40 PWR plants requesting specific inspection and 
leak detection enhancements. All 40 plants have completed the initial inspections, and 36 have 
mitigated the welds. The remaining four plants must re..jnspect the remaining unmitigated 
welds f':Nery 4 years. 

On October 22, 2008, the NRC issued Regulatory Issue Summary (RIS) 2008-25, "Regulatory 
Approach for Primary Water Stress Corrosion Cracking of Dissimilar Metal Butt Welds in 
Pressurized Water Reactor Primary Coolant System Piping: This RIS documents the current 
NRC regulatory approach for ensuring the integrity of primary coolant system dissimilar metal 
butt welds containing Alloy 182/82 in PWRs. The NRC has reviewed the industry's near-tenn 
inspection plans by monitoring the implementation of the industry's MRP-139 report, "Materials 
Reliability Program: Primary System Piping Sutt Weld Inspection and Evaluation Guideline." 
The NRC is working to establish industry inspection plans for the long term. It participated with 
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ASME to develop ASME Code Case N-770, "Alternative Examination Requirements and 
Acceptance Standards for Class 1 PWR Piping and Vessel Nozzle Butt Welds Fabricated with 
UNS N06082 or UNS W86182 Weld Fiiier Material With or Without Application of Listed 
Mitigation Activities," Dated January 26, 2009. Final incorporation of ASME Code Case N-770, 
with certain NRC conditions, into the Code of Federal Regulations is ongoing through a current 
rulemaking activity. 

Duane Arnold Jet Pump Riser Safe End Cracking Event. Since preparation of the fourth U.S. 
National Report, the Boiling Water Reactor Vessels and Internals Project (BWRVIP). an industry 
group that provides guidance on the management of BWR materials degradation Issues, 
evaluated the significance of the February 2007 Duane Arnold lnconel 821182 weld cracking 
event to the U.S. nuclear industry. BWRVIP had previously Issued guidance on the Inspection 
of BWR welds susceptible to intergranular stress-corrosion cracking in technical report 
8WRVIP~7S.A, ·awRVessel and Internals Project, Technical Basis for Revisions to Generic 
Letter 88-01 Inspection Schedules.• dated October 2005. BWRVIP issued supplementary 
guidance to U.S. BWR licensees by letters dated January 23, February 28, May 24, and 
December 4, 2007, which requested: ( 1) a review of prior in~service inspection data for welds 
similar to those that were discovered to be cracked at Duane Amold to verify that other 
indications of cracking had not been missed, and (2) e)(pedlted inspection of any welds similar to 
those found cracked at Duane Arnold that had not been recently e)Camined by current, qualified 
inspection techniques. U.S. BWR licensees are in the process of implementing this guidance 
and have discovered a limited number of other indications, none of which have been of 
immediate safety significance. Furthermore, 1he BWRVIP has summarized the guidance 
lnfonnation provided lo its members in proprietary technical report BWRVIP-222. "Accelerated 
Inspection Program for BWRVIP-75-A Category C Dissimilar Metal Welds Containing Alloy 182," 
dated July 2009. With the Issuance of this updated guidance, the staff considers this particular 
operating event to have been adequately addressed. 

Unanticipated Issues Associated with Power Uprates 

Potential Adverse Flow (;ff!Q!i. At power uprate conditions, nuclear power plants can 
experience significant increases In steam flow velocities. Plant experience has shown that as 
the higher main steamline flow passes over branch lines, it can create an acoustic resonance in 
the steamlines that can vary greatly from one plant to another, depending on the routing of the 
main steamllnes and the steam dryer vintage and geometry. The acoustic resonance can 
create pressure waves that strike the steam dryer in BWRs with significant force. This flow 
could cause the stress In the steam dryer to exceed the material fatigue limits, wtlich may result 
in steam dryer cracking. The acoustic resonance can also cause excessive vibration that may 
damage steamline and feedwater line components. · For exampte, in 2002 and 2003, the steam 
dryers at Quad Ctties Units 1 and 2 developed cracks and, in some cases, fractured metal parts 
from \he steam dryer fell into the reactor pressure vessel and entered the steamlines leading to 
the turbine generator during EPU operation. In addition, feedwater sampling probes al Dresden 
Units 2 and 3 broke loose within a relatively short period of time under the higher feedwat&r flow 
conditions. 

The NRC is applying lessons learned from operating experience, as well as knowledge gained 
from previous reviews of anatyses of potential adverse flow effects, in reviewing power uprate 
requests for operating nuclear power plants and design certification requests for new nuclear 
power plants. As part of this effort, the NRC has updated relevant sectlons of NUREG--0800, 
"Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants: 
LWR Edition," and RG 1.20, Revision 3, ·comprehensive Vibration Assessment Program for 
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Reactor lntemals during Preoperational and Initial Startup Testing,• dated March 2007. to further 
guide NRC reviewers and the nuclear industry regarding evaluatlon of potential adverse flow 
effects. 

To address the issue, BWR EPU applicants have provided complex steam dryer analyses to 
demonstrate the structural integrity of the steam dryers at uprated power levels. However, It 
has been challenging for licensees to provide acceptable steam dryer analyses, and this has 
significantly contributed to delays in the EPU reviews for several BWR plants. Reasons for 
these delays include: (1) licensees introducing new refinements to analytical methods not used 
in previous EPU applications, (2) the NRC identifying new issues with licensees' acoustic circuit 
models, (3) licensees needing to make steam dryer modifications to address analyses issues, 
and (4) lack of adequate plant measurement data needed for the steam dryer analyses. 

To further address this issue, the Industry submitted two independent topical reports to the NRC 
for review and approval. These reports present two independent integrated evaluation 
approaches and acceptance criteria for steam dryers. GE Hitachi Nuclear Energy submitted 
NEDC.33436P, •GEH Boiling Water Reactor Steam Dryer~ Plant Based Load Evaluation,· on 
November 7, 2008. (NEDC-33436P gives direction to refer to GE Hitachi topical report 
NEOC-33408P, ·EsBWR Steam Dryer· Plant Based Load Evaluation Methodology,• dated 
February 2008, which was submitted to the NRC for review and approval of similar methodology 
for the ESBWR.) EPRI (BWRVIP) submitted BWRVIP·194, "Methodologies for Demonstrating 
Steam Dryer Integrity for Power Uprate," on December 18, 2008. The NRC has begun its 
review of these topical reports; however, the NRC has identified the need for complementary or 
related topical reports. as well as additional Information, to continue its review. If the NRC 
ultimately approves these topical reports, licensees referencing them will only need to provide 
the plant-specific items for review. This process should Improve the review timeliness of future 
requests that involve evaluation of potential adverse flow effects. 

PWR Post·Loss-of.Coolant·Aecident Chemical Formation and PWR Sump Strainer 
Performanee 

The fourth U.S. National Report Identified post..foss--0f-coolant-accident Chemical formation 
related to PWR containmenl sump pefformance as an issue. This issue remains of concern, 
though substantial progress has been made in resolving It. Thts update addresses chemical 
effects, but also the larger issue of sump perfonnance, some aspects of which are not fully 
resolved. The NRC expects licensees to commit to specific and acceptable methods for 
evaluating strainer performance, as well as to make any needed plant modifications to address 
the results of the strainer performance evaluations. Although the NRC had planned to oomplete 
all activities related to sump strainer perlonnanoo by the end of 2010, the resoluUon of several 
technical issues has been particularly challenging. Examples of the more complex i55ues 
include effects of chemical precipitate, debris generation zone of influence, and potential reactor 
core Interactions with debris that passes through the sump strainer. 

To address concerns about the potential for chemical precipitates and corrosion products to 
significantly block a fiber bed and increase the head loss across an emergency core cooling 
system sump screen, the NRC has sponsored research. Issued INs. observed testing, issued 
review guidance, and performed detailed reviews of plant-specific evaluations. 
NUREG/GR..6914, Volumes 1-6, ·integrated Chemical Effects Test Project," dated 
December 2006. provides results from a joint NRC/U.S. nuclear industry integrated chemical 
effects testing program. This test program identified chemical precipitation products, and 
follow-up testing and analyses were performed to address the effect of chemical precipitate on 
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head loss. Subsequent vertical toop head loss test results appear in NUREGICR-6913, 
"Chemical Effects Head Loss Research in Support of Generic Safety Issue 191, • dated 
December 2006. On the basis cf these tests performed at Argonne National Laboratory, the 
NRC issued IN 2005-26, "Results of Chemical Effects Head Loss Tests in a Simulated PWR 
Sump Pool Environment,~ dated September 16, 2005, and JN 2005-26, Supplement 1, 
"Additional Results of Chemical Effects Tests in a Simulated PWR Sump Pool Environment,• 
dated January 20, 2006. 

Since the test results contained in these NUREGs demonstrated that chemical effects can be 
significant, the U.S. nuclear industry performed additional testing to evaluate potential chemical 
effects. The NRC issued a safety evaluation report on the PWR Owners Group (Westinghouse) 
topical report that supports the evaluation and testing of chemical effects, WCAP-16530-NP~A, 
"Evaluation of Post-Accident Chemical Effects in Containment Sump Fluids to Support GSl-191," 
dated March 2008. Licensees have also perfonned integrated head-toss testing that inciuded 
chemical effects, and the NRC has visited all vendor sites that pertonned testing to observe tests 
and provide comments. The NRC issued staff review guidance for plant-specific evaluations of 
chemical effects, entitled •NRC Staff R&vlew Guidance Regarding Generic Letter 2004-02 
Closure in the Area of Plant-Specific Chemical Effect Evaluations,• dated March 2008. The 
NRC staff is currently reviewing licensee plant-specific chemical effects evaluations, and many 
licensees have demonstrated an adequate evaluation of plant-specific 
post-loss-of..coolant-accldent chemical effects. 

ln order to reduce the amount of debris expected to impact the sump strainer, some licensees 
sponsored Jet Impingement testing intended to show a reduced zone of influence for certain 
insulation and coating types. The zone of influence determines the amount of debris generated 
by the postulated break and, therefore. is a significant parameter in the evaluation of the sump 
screen performance. The NRC has not accepted the industry testing because of a number of 
concerns regarding it. In addltiOn, on December 11, 2009, es a resutt of NRC staff questions, 
the test vendor Identified a potential issue with the testing that may have resulted in 
non-conservative zones of influences in the test reports. The NRC plans to ask licensees to 
demonstrate adequate strainer performance without referencing these reports, with the 
exception of epoxy coatings reports that can still be referenced. The inability to take credit for 
the reduced zones of influence could lead to additlonal testing or plant modifications or bOth In 
order for affected plants to fully address the sump performance issue. 

"fhe NRC staff is currently reviewing an industry topical report by Westinghouse addressing 
downstream effects In die reactor veMel, WCA.P-1619J..NP, "EvaluaUon of Long Tenn Cooling 
Considering Particulate, FlbrOus and Chemical Debris in the Recirculating Fluid,· dated 
April 2009. This document is intended to provide an acceptance criterion for licensees to use to 
demonstrate that debris passing through the sump strainers will not cause unacceptable impacts 
in the reactor core. The NRC expects to issue a safety evaluation regarding this report in 2010. 
However, some questions regarding the subject matter of the report heve not been fully 
addressed, and the industry plans additional testing to support the report. 

Qlher Major Regula!2[y Accomplishments 

Since its previous U.S. National Report in 2007, the NRC has issued two early site permits and 
one limited work authorization. The NRC also amended its regulations concerning pressurized 
thermal shock, power reactor security, aircraft impact assessment. and fatigue management. 
The agency has also had major accomplishments in the areas of fire protection, analysis of 
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external events, safety culture, and regulatory effectiveness. 

Issuance of Early Site Pennlts and Limited Work Authorizations 

On November 27, 2007, and August 26, 2009, the NRC issued two early site permits •• one to 
Dominion Nuclear North Anna, LLC, for the North Anna site in Virginia, and another to Southern 
Nuclear Operating Company for the Vogtle Electric Generating Plant early site permit and a 
limited work authorizatiOn in Georgia. The main advantage of the early site permit process ls 
the removal o1 environmental contentions later in the licensing process. Successful completion 
of the early site permit process resolves many site-related safety and environmental issues and 
determines that the sites are suitable for possible future construction and operation of a nuclear 
power plant. The pennits are valid for up to 20 years. An early site permit may be referenced 
In an application to the NRC for a combined license to build one or more nuclear plants on the 
permitted site. 

Reactor Pressure Vessel Pressurized Thermal Shock 

On January 4, 2010, the NRC promulgated a new regulation in 10 CFR 50.61a. "Alternate 
Fracture Toughness Requirements for Protection against Pressurized Thermal Shock Events." 
This new regulation provides an alternative set of requirements that U.S. PWR licensees may 
choose to Implement (provided they meet certain criteria established with the regulation) to 
demonstrate that their facility's reactor pressure vessel will be adequately protected from failure 
because of a pressurized thermal shock event through the end of the facility's operating license. 
The NRC developed the technical basis fOr 10 CFR 50.61a based on a state-of-the-art 
probabiltstic fracture mechanics methodology that accounted fort among other factors, (1) 
reactor pressure vessel material, (2) mechanical and chemical properties and their variability, (3) 
reactor pressure vessel mateOal flaw distributions, (4) radiation damage modeling, (5) calculation 
of neutron fluence, (6) thermal-hydraulic modeling of pressurized thermal shock events, and (7) 
PRA modeling of the likelihood of a pressurized thermal shock event. It is anticipated that this 
new regulation may obviate the need for detailed plant·specific analyses by those licensees who 
would otherwise have difficulty demonstrating compliance with the NRC's original pressurized 
thermal shock regulatlon described in 10 CFR 50.61, "Fracture Toughness Requirements for 
Protection against Pre&~urized Thermal Shock Events," through the end of their facility's . 
operating license. 

Power Reactor Security 

On March Zl, 2009, the NRC amended its power reactor security regulations. The rulemaking: 
(1) makes generically applicable many of the security requirements imposed by Commission 
orders issued after the terrorist attacks of September 11, 2001, (2) adds several new 
requirements that resulted from insights gained while implementing the security orders, 
reviewing site security plans. and implementing the enhanced baseline inspection program and 
force-on·force exercises, (3} updatas the regulatory framework In preparation for receiving 
license applications for new reactors, and (4) imposes requirements to assess and manage site 
activities that can adversely affect safety and security. Additionally, the NRC resolved three 
petitions for rulemaking as part of the effort to develop the security requirements. 

This final rulemaking amended the following existing requirements within 1 O CFR Part 73, 
•physical Protection of Plants and Materials·: 

• 10 CFR 73.55, "Requirements for Physical Protection of Licensed Activities in 
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Nuclear Power Reactors against Radiological Sabotage" 
1 O CFR 73.56. "Personnel Access Authorization Requirements for Nuclear Power 
Plants" 

• 10 CFR Part 73, Appendix B, MNuclear Power Reactor Training and Qualification Plan 
for Personnel Performing Security Program Duties" 

• 10 CFR Part 73, Appendix C, "Licensee Safeguards Contingency Plans· 

The amendments added two new sections to 10 CFR Part 73 and a new paragraph to 
10 CFR Part 50: 

• 10 CFR 73.54, ·cyber Security Requirements" 
• 1 O CFR 73.58, "Safety/Security Interface Requirements for Nuclear Power Reactors" 
• 1 O CFR 50.54{hh), MMitigative Strategies and Response Procedures for Potential or 

Actual Aircraft Attacks" 

There was extensive public and stakeholder participation during the development of the new 
requirements. The NRC extended the normal proposed rule c.omment period twice, offered a 
supplemental proposed rule comment period (related to the changes made to 10 CFR 50.54(hh )), 
and held meetings during the public comment period to support more informed external 
stakeholder feedback. The new power reactor security regulations became effective on 
March 31, 2010. However, due to the nuclear power plant physical changes required by the 
new regulations, some licensees have requested and received exemptions for the compliance 
date of certain elements of the rule. 

Aircraft Impact Assessment 

Since September 11, 2001, the issue of an airborne attack on U.S. infrastructure, including both 
operating and potential new nuclear power plants, has been widely discussed. The NRC has 
comprehensively studied the effect of an airborne attack on nuciear power plants and has 
undertaken a series of regulatory actions to enhance the security of nuclear power plants. 
Studles confirm the low likelihood that an airplane attack on a nudear power plant would affect 
public health and safety, in part because of the inherent robustness of the structures. One study 
identified new methods plants could use to minimize damage and risk to the public in the event of 
any kind of large fire or explosion. Nuclear power plants subsequently implemented many of 
these methods, and the NRC has adopted new regulations to require both existing and new 
nuclear power plants to address strategies for coping With large fires or explosions from any 
cause, Including the impact of a large, commercial aircraft. 

The NRC also adopted an additional regulation for the consideration of aircraft impacts for new 
nuclear po'Ner reactors. This rule requires applieants for new nuclear power reactors to perform 
a design-specific assessment of the effects of the impact of a large, commercial aircraft. using 
realistic analyses. Based on the results of this assessment, applicants must identify and 
Incorporate design features to show that the facility can withstand the effects of the aircraft 
impact. Applicants for all of the designs currently under NRC review have completed their 
aircraft impact assessments and submitted the resulting design information. 

The NRC has also woriced with the nuclear power industry to develop guidance for the 
performance of the required airaaft Impact assessment In 2010. a RG will endorse this 
guidance, NEI 07-13, Revision 7, "Methodology frir Performing Aircraft Impact Assessments for 
New Plant Oesigl)s," dated May 2009. The NRC staff will inspect the aircraft impact 
assessments performed by applicants for the designs currently under review. 
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Fatigue Management 

On March 31, 2008, the NRG amended 10 CFR Part 26, "Fitness for Duty Programs," to 
establish enforceable requirements for the management of worker fatigue. Subpart I, of 
10 CFR Part 26, ~Managing Fatigue," includes new regulations that establish an integrated 
approach to fatigue management consisting of prevention. detection, and mitigation as the 
fundamental components. The rule required 'licensees to Implement its requirements by 
October 1, 2009, which provided 18 months to hire and train individuals as needed to ensure 
proper implementafi<?n of the requirements. Subpart I strengthens the effectiveness of fitness 
for duty programs by ensuring that wor1<er fatigue does not adversely affect public health and 
safety. In addition to the rulemaking and its associated analyses, the Commission also issued 
RG 5. 73, "Fatigue Management for Nuctear Power Plant Personnel, D in March 2009 to 
implement the rule. 

Rlsk.fnfonned Fire Proteetion Infrastructure 

In 2004, the NRC staff promulgated a rule, 10 CFR 50.48(c), which allows an operating nuclear 
power plant licensee to voluntarily adopt a risk-fnformed, perfonnanre-based fire protection 
program. The fire protection regulations now allow licensees to demonstrate compliance in one 
of two ways -- licensees may either maintain their currently approved fire protection program or 
transition to the risk...Jnfonned, performance-based fire protection program. The risk-informed, 
performance-based fire protection rule incorporates by reference the National Fire Protection 
Association standard 805 {NFPA 805), "Performance-Based Standard for Fire Protection for 
Light Water Reactor Electric Generating Plants, 2001 Edition," with several cfarifications and 
exceptions. Licensees transitioning to 10 CFR 50.48(c) can use consensus standards on PRA 
quality (i.e., ASME/American Nuclear Society (ANS)-RA-Sa-2009, "Standard for Level 1/Large 
Earty Release Frequency Probablllstic Risk Assessments for Nuclear Power Plant Applications.· 
dated February 2009} and associated peer reviews, as endorsed in the latest revision of 
RG 1 • .200, •An Approach for Determining the Technlcaf Adequacy of Probabllfstic Risk 
Assessment Results for Risk·lnformed Activities,• published by the NRC, to help ensure the 
technical adequacy of their PRAs for this transition. The NRC has aJso sponsored research on 
fire protection and fire PRA Issues for a number of years. One key product of this research Is a 
joint NRC-EPRI document, NUREG/CR·6850, "EPRVNRC-RES Fire PRA Methodology for 
Nuclear Power Facilities," dated September 2005. 

Two nuclear stations, Oconee and Shearon Harris, volunteered to be pilot plants for the 
transition to a risk..fflformed, performance-based fire protection program, and the NRC is 
reviewing the pilot plants' license amendment requests. The NRC published RG 1.205, 
Revision 1, •Risk-Informed, Performance-Based Fire Protection for Existing Light-Water Nuclear 
Power Plants,· In December 2009, which captures the lessons learned from the pilot plant 
programs. The NRC also issued NUREG..Q800, Section 9.5.1.2, ·Risk·lnformed, 
Performance-Based Fire Protection Program,· in December 2009. The risk-informed, 
performance-based approach will provide greater regulatory consistency and clarity, and provide 
more flexibility for licensees to address very low-risk issues without needing prior NRC staff 
appro'val. Transitioning to this new approach includes a reassessment of the current plant fire 
protection program. This could lead to the identification of previously unrecognlzed fire safety 
issues. Subsequent resolution of these issues will result in safer plants. To date, 51 operating 
reactor units, including the two pilot plants (four units), have committed to transitioning to the new 
rule. 
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Probabllfstlc Risk Assessment Standard for the Analysts of External Events 

The NRC used a phased approach to PRA quality so that progress could be made in 
risk·informed actMties while the necessary infrastructure (e.g., development of PRA quality 
standards and related industry peer review guidance) was being built. In the initial phases, the 
standard for extemal events PRA quality was still under development, and in general, external 
event contributors to risk were addressed in an ad hoc fashion, including through flmited or 
simplified quantitative analyses, qualitative arguments. and reliance on compensatory measures. 

The initial consensus PRA standard for the analysis of external events for at-power operatk>ns 
was published in February 2009 as part of ASME/ANS RA-Sa-2009. This standard includes 
internal fires, seismic events, external floods, high winds, and other external events. In March 
2009, the NRC published RG 1.200, Revision 2, whieh includes the NRC's endorsement (With 
objections and clarifications) of the PRA standard ASME/ANS RA-Sa-2009 inducting extemal 
ev&nts at power. The NRC allowed a 1-year implementation period for limited-scope 
applications (e.g., singie component technical specification changes) to enable licensees to 
develop or revise their PRAs, perform self-assessments and any necessary peer reviews. and 
address any findings of these reviews and previous reviews. Starting in April 2010, nuclear 
power plant licensees who submit risk-informed licensing applications are expected to meet the 
guidelines in RG 1.200, Revision 2, including the external events PRA quality .standard. 

Future revisions to the PRA standard are expected to refine the quality expectations for internal 
and extemal event PRAs at power, as well as to incorporate additional peer review guidance and 
PRA standards for operations during low-power and shutdown modes. The NRC wm endorse 
the revisions to the standard (with objections and clarifications, as appropriate) in future revisions 
of RG 1.200 and will typically Include a 1-yearimplementatlon period for limited-scope 
applications. 

Ragulatory EffeeUveness. 

The NRC went through a period of expansion In which It worked aggressively to hire the highly 
skilled staff needed to regulate the existing fleet of operating nuclear reactors and to meet the 
demands for new reactor and materials license application reviews. The agency has grown 
from a staff of 3, 110 employees in 2004 to more than 4,000 employees today. Although this 
hiring rate i-,as decreased, the NRC is now working to meet the challenge of training and 
integrating a new and increasingly younger workforce, providing staff with the necessary 
infrastructure to successfully carry out the organization's mission. 

§tdjng. The NRC recognizes that the agency must remain the employer of choice if it is to 
continue to be effective in accomplishing its mission. The NRC has developed a talent 
acquisition plan, which Includes the following elements: 

• Branding - Employer branding implies name recognition and identification with a 
missiOn. The NRC is engaged in this long-tenn process even when not actively 
recruiting. 

• Academic Linkages - This element includes targeted recruiting and connecting with 
universities. In addition to participation in career fairs, the agency has University 
Champions who facilitate relationships between the NRC and individual universities 
to aid in recruiting, and it engages faculty and administration in the agency's work 
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through grants and scholarships. 

• Mission Driven - NRC staff members want to know how their work relates to the 
agency mission and how they are making a difference. This is. perhaps, the NRC's 
most important recruitment and retention tool. 

Responses to employee viewpoint surveys show that NRC efforts to hire and retain a highly 
motivated workforce are working. In 2007 and 2009, the NRC was ranked as the best place to 
work in the Federal Government The results of the 2009 survey reflect that employees feel 
strongly engaged, understand how their work contributes to the agency's mission~ and view their 
work as meanlngfUI and important Survey results also indicate that emptoyees agree that they 
have the training, development, information, and skills needed to perform their work. 

Training. Nearly half of all NRC staff members have been with the agency for less than 4-years. 
Rapidly training and Integrating this large number of new employees into the agency Is a 
significant challenge. The NRC uses an Integrated approach to learning to provide new 
employees_ With consistent Information from braneh to branch and division to division. 

For example, the agency has adopted an enterprise-wide leadership development program for 
all workforce segments, from entry~level through the Senior Executive SelVice. The program 
focuses on development of 28 defined Federal Government-wide leadership competencies. To 
assist new employees, the NRC is implementing a virtual orientation center. This advanced 
training tool allows new hires to enter a computer-generated or virtual world where they can 
obtain information about the NRC organization, mission, and employee benefits before starting 
their first day of work. 

Additionally, the NRC offers posftion-specific training to accompany this generic orientation. 
The main NRC offices, such as the Office of Nuclear Reactor Regulation, have developed a 
qualification program that consists of three parts: general requirements, position-specific 
requirements. and oral qualification boards. The NRC is continuing to develop its quattflcation 
plans and other position"'5peciflc trarning, such as for project engineers and project managers. 
it Is also Identifying course needs at its Technical Training Center and Professional Development 
Center. 

Knowtedge Management. The NRC has incorporated knowfedge management into its strategic 
wol'kfr.>rce ptanning. The goal is to identify short- and long-term critical skill gaps to enable the 
agency to anticipate change. To this end, the NRC attempts to spot workforce trends and 
projections and to close anticipated skill gaps through both training and development and 
knowledge management. 

The NRC uses an agency-Wide knowledge management plan that serves as a framework to 
integrate new and existing approaches that generate, capture, and transfer knO\Vledge and 
information relevant to the NRC's mission. The following are some Of the near-term and 
long-term strategies for this plan: 

• capture relevant critical knowledge from departing personnel 
• recapture departed knowledge where possible 
• communicate leadership's expectation for a knowledge-sharing culture 
• formalize knowledge management vafues and principles 
• incorporate knowledge management within process workflows 
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Some of the knowledge management and transfer activities used to accomplish these goals 
include the following: 

• Branch Chief and Team Leader Seminars - As a community of practice, the branch 
chiefs and team leaders meet monthly and hear presentations by agency experts on 
topics such as performance management, budget, and communications. 

• Video Interviews - The NRC conducted a pilot project to capture knowledge from 
retiring senior staff using video interviews. The interviews included questions about 
licensing issues, recruiting and mentoring new hires, leadership, operations center 
experience, and reactor licensing performance metrics. 

• Web Sites - The NRC has developed the NRC Knowledge Center Web page that 
links a number of communities and topics. This page Is supplemented by 
office-specific knowledge management programs. 

Finally, the NRC makes prudent, targeted use of retention incentives and pension offset waivers 
(rehiring annuitants without reduction of salary or pension) in order to retain highly qualified 
employees and as a knowledge management tool. Such incentives are particular1y useful for 
unusual occupations or highly specialized disciplines for which candidates may be scarce. 

Section 8.1.5.2 of this report discusses the human resources in more detail. 

Safety Culture Initiatives 

Based on lessons learned from the Davis-Besse reactor pressure vessel head degradation event 
and other considerations, the NRC enhanced the Reactor Oversight Process to more fully 
address safety culture and identify safety culture problems earlier so that corrective steps can be 
taken to address the problems and prevent further plant performance degradation. 

In July 2006, the NRC imptemented revisions to the Reactor Oversight Process Inspection and 
assessment processes related to safety culture. In 2008. the NRC conducted a 
self-assessment to review the changes to the Reactor OVersight Process over the initial 
18-month Implementation period. Lessons learned from the initial 18·month implementation 
period and from the Palo Verde supplemental inspection resulted in changes to inspection 
procedures and program guidance. 

In November 2009. the agency published a draft Safety Culture Policy Statement in the Fsdflral 
Register that set forth the expectation that all licensees and certificate holders establish and 
maintain a positive safety culture. Similarly, given the NRC's safety and security mission, the 
NRC recognizes the Importance of maintaining Its own strong safety culture and the need to 
continuously seek to improve its internal organizational effectiveness. 

The agency is implementing several initiatives to improve safety culture. Also. the agency uses 
the periodic Safety Culture and Climate Survey by the Office of the Inspector General as a 
means to assess the effectiveness of these new and existing safety culture efforts. The latest 
survey took place in 2009, and the NRC iS addressing the survey responses to maintain areas 
identified as strengths and to improve areas identified as challenges. 

Section 10.4 of this report discusses safety culture in more detail. 
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The NRC's Main Chal1enges 

The NRC identified major challenges for the future in its Strategic Plan for 2008-2013, dated 
February 2008. Challenges. summarized belO\N and detafled in Appendix A to this report, arise 
from the changing regulatory environment and external factors. 

• The NRC expects to receive additional applications from entities that want to build 
and operate new nuclear power plants. 

• Increasing quantities of spent nuclear fuel will be held in interim storage at reactor 
sites or transported to centralized interim storage sites awaiting permanent disposal. 

• The NRC will continue lo coordinate with a wide array of Federal, State, local, and 
Tribal authorities on Issues related to license renewal, new reactor licensing, 
homeland security, emergency planning, and environmental protection. 

The NRC recognizes that these changes will create an even greater need for effective and open 
communication with public stakehotders about a variety of issues. These include the safety and 
security of existing and proposed nuclear power plants and other licensed facilities and materials, 
emergency preparedness, and the impact on public health and safety and the environment from 
medical, academic, and industrial uses of licensed materials. 

The foljowing key extemal factors could cause challenges: 

• receipt of new reactor license applications 
• a significant operating incident (domestic or international) 
• a significant terrorist incident 
• timing of the U.S. Department of Energy (DOE) application for the high--level waste 

repository at Yucca Mountain and related actMtles2 

• legislative initiatives 

NRC Major Management Challenges 

By law, the Inspector General of each Federal agency (as discussed in Article 8) identifies the 
agency's most serious management and performance challenges facing the agency and 
assesses progress In addressing them. The NRCs Inspector General's annual assessment of 
the major management chaHenges confronting the agency appear on the NRC's public Web site. 
The 2009 described the following main challenges, given In more detail in Appendix B to thlS 
report. 

• protection of nuclear material used for civilian purposes 
• managing information to balance security with openness and accountability 
• ability to modify regulatory processes to meet a changing environment to include the 

llcenslng of new nuclear facilities. 
• oversight of radiological waste 
• implementation of Information technology and information security measures 
• administration of all aspects of financial management 
• managing human capital 

In March 2010. ooe: tiled a motlon to withdraw lls applicallon from NRC review. Section 19.8 of this report 
diScusses radioactive was1e Jn more detail. 







ARTICLE 6. EXISTING NUCLEAR INSTALLATIONS 

Each Contracting Party shall take the appropriate steps to ensure that the safety 
of nuclear Installations existing at the time the Convention enters into force for that 
Contracting Party ts reviewed as soon as possible. ·· When necessary in the context 
of this Convention, the Contracting Party shall ensure that all reasonably practlcable 
Improvements are made as a matter of urgency to upgrade the safety of the nuclear 
Installation. If such upgrading cannot be achieved, plans should be Implemented to shut 
down the nuclear installation as soon as practically possible. The timing of the 
shutdown may take into account the whole energy context and possible alternative, 
as well as the social, environmental, end economic Impact 

This section explains how the United States ensures the safety of nudear installations 
In accordance with the obligations in Article 6. It covers the reactor licensing and major 
oversight processes in the United States. This section also discusses programs for rulemaking, 
fire protection regulation, decommissioning, research, and programs for public participation. 
The U.S. Nuclear Regulatory Commission (hereafter referred to as the NRC, Commission, 
agency, or staff} posts the major results of assessments on the agency's public Web site at 
htto;fLwww.nrc.gov. This update includes expectations about early site permits and design 
certificalion applications, current experience, and revised details about programs. 

6.1 Introduction 

The mission of the NRC is to license and regulate the Nation's civilian use of byproduct, source. 
and special nuclear materlals In order to protect public health and safety, promote the common 
defense and security, and protect the environment. The NRC's primary goal is safety. The 
agency achieves this goal by ensuring that licensee performance is at or above acceptable 
safety levels. The NRC's llcensees are responsible for designing, constructing. and operating 
nuclear facilities safely, while the NRC is responsible for the regulatory oversight of the licensees. 
Six strategic outcomes for this goal are specified: 

(1) No nuclear reactor accidents. 
{2) No inadvertent criticality events. 
(3) No acute radiation exposures resulting in fatalities. 
(4) No releases of radioactive materials that result in significant radiation exposures. 
(5) No releases of radioactive materials that cause signfficant adverse environmental 

impacts. 
(6) No instances where licensed radioactive materials are used domestically in a manner 

hostile to the United States 

The NRC met all of its safety strategic outcomes in fiscal years (FYs) 2008 and 2009. 

The NRC also uses performance measures to determine whether the agency has met Its safety 
goal. The NRC met its performance measures in FYs 2008 and 2009. currently the NRC 
uses six performance measures. 

The first measure analyzes nuclear power plant performance based on a large number of 
performance indicators and inspection findings. 
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The second measure tracks significant precursor events at nuclear power plants determined by 
the likelihood of an event adversely impacting safety. 

The third performance measure indicates whether the NRC identifies significant issues in a 
nuclear power plant during inspections conducted under the Reactor Oversight Process. 

The fourth measure tracks the trends of several key indicators of nuclear power plant safety. 
This measure is the broadest measure of the safety of nuclear power plants, incorporating the 
petformance results from all plants to determine industry average results. 

These four measures indicated that the nuclear power plants were safely operated, and that the 
events that did occur were of relatively minor signtficance. 

The other two measures address harmful radiation exposures to the public and occupational 
workers and radiation exposures that hann the environment. · Neither of these measures 
exceeded their targets in FY 2009. 

6.2 Nuclear Installations In the United States 

Annex 1 to Part 2 of this report lists all 104 nuclear instalfalions in the U.S., as discussed In 
NUREG-1350, Volume 21, •NRC Information Digest 2009-2010," dated August 2009, available 
on the agency's Web site. 

6.3 Regulatory Promses and Programs 

6.3.1 Reactor Licensing 

To construct and operate a nuclear reactor, an entity must submit an application to the NRC for a 
safety and environmental review. The public has opportunities to participate through a hearing 
process. The NRC licensed all current operating nuclear plants under the detailed two·step 
process specified In Title 1 o of the Code of Federal Regulations (10 CFR) Part 50, ·oomestic 
Licensing of Production and Utilization Facilities," first issuing a construction permit and then an 
operating tlcenss. Since 1976, the NRC has not received applications lo construct a new 
reactor under 10 CFR Part 50. A new single-step process specified In 10 CFR Part 52, 
"Licenses. Certifications, and Approvals for Nuclear Power Plants; provides direction for Issuing 
a combined license for construction and operation of a new reactor. The NRC has received 18 
combined license applications for 28 reactors. In addition, largely because of the favorable 
incentives created by the U.S. Congress In the Energy Policy Act of 2005, the industry has 
submitted applications for three additional design certifications, on& design certification 
amendment, and one design certification request to amend the rule for aircraft impact. To date, 
the NRC has Issued four early site permits and one limited work authorization In August 2009. 
To date. the agency has not issued any combined licenses. Article 18 provides more detail 
about the 10 CFR Part 52 regulations. 

The NRC's reactor licensing process provideS for the review and approval of changes after initial 
licensing. The process allows amendments to the operating license to support plant changes, 
license renewal, changes of ownership and license transfer, exemptions and relief from NRC 
regulations, and increases In the reactor power level (i.e., power uprates). This reports 
provides additional discussion of the process in the introduction and other articles (i.e .• Articles 
14, 17 and 18). 
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6.3.2 Reactor Oversight Process 

Through Its Reactor Oversight Process, the NRC continuously oversees nuclear power plants to 
verify that they are being operated In accordance with the agency's rules and regulations. The 
NRC has full authority to take whatever action is necessary to protect public health and safety, 
and may demand immediate licensee actions, up to and including a plant shutdown. 

The Reactor Oversight Process uses both inspection findings and performance indicators to 
assess the performance of each plant within a regulatory framework of seven cornerstones of 
safety. Toward that end. the NRC performs a program of baseline inspections at each plant 
and may perform supplemental inspections and take additional actions to ensure that the plants 
address significant issues. The NRC communicates the results of its oversight process by 
posting plant-specific inspection findings and performance indicator in1onnation on the agency's 
public Web site. The NRC also conducts public meetings with licensees to discuss the results 
of its assessments of licensee performance. 

The NRG assesses the Reactor Oversight Process annually and evaluates its overall 
effectiveness through the agency's success in meeting its pre-established goals 
(i.e., performance metrics) and intended outcomes. The NRC issued its latest report on the 
subject, SECY-09-0054, "Reactor Oversight Process Self-Assessment for Calendar Year 2008," 
on April 6, 2009. 

The results of the calendar year 2008 self-assessment Indicated that the Reactor Oversight 
Process met its program goals and achieved its intended outcomes. The staff found the 
Reactor Oversight Process to be objective. risk infonned, understandable, and predictable, and it 
met the agency's strategic goals of ensuring safety and security. The NRC staff maintained its 
focus on stakeholder involvement and continued to improve various aspects of the Reactor 
Oversight Process. The staff implemented several Reactor Oversight Process improvements in 
calendar year 2008 to address Issues raised by the Commission, recommended by independent 
reviews, and obtained from Internal and external stakeholder feedback. 

The staff continued to improve the performance indicator program to ensure that the 
performance indicators provided meaningful inputs to the Reactor Oversight Process. The 
inspection program independently verified that plants were operated safely and securely. 
appropriately identified performance issues, and ensured the adequacy of licensee corrective 
actions to address the noted performance Issues. The significance determination process 
remained an effecttve tool tor detennlnlng the safety and security significance of ldentmed 
performance Issues, and the staff met the timeliness goal in calendar year 2008. The staff 
revised the assessment program to Incorporate lessons leamed from implementing the safety 
culture enhancements and continued to ensure that the staff and licensees acted as necessary 
to address identified performance issues. The staff will continue to actively solicit Input from the 
NRC's internal and external stakeholders and further improve the Reactor Oversight Process 
based on stakeholder feedback and lessons learned. 

Based on its calendar year 2008 self-assessment, the NRC focused on the following significant 
actions or activities in 2009 to improve the efficiency and effectiveness of the Reactor Oversight 
Process: 

• Continue to implement improvement Initiatives based on its mitigating system 
performance index lessons learned review and provide training on the safety system 
functional failure performance indicator to the inspection staff. 
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• Revise program guidance to better integrate operating experience into the Reactor 
Oversight Process inspection and assessment processes. 

• Provide recommendations to the Commission detailing potential improvements to the 
attraction and retention practices for resident and senior resident inspectors. 

• Develop and implement additional significance determination process training to 
ensure the inspectors remain efficient and effective in determining the safety and 
security significance of identified performance issues. 

• Begin developing models for low-power and shutdown situations for use in the 
significance determination process. 

• Revise program guidance to better integrate traditional enforcement outcomes into 
the assessment process. 

• Revise program guidance. as necessary, to better align with the Commission's Safety 
Culture Policy Statement once it has been finalized. 

• Explore ways to use cross-regional experience to further improve the implementation 
of the substantive cross-cutting issue guktance. 

6.3.3 f ndustry Trends Program 

The NRC staff Implemented the Industry Trends Program in 2001. The agency continues to 
develop the program as a means to confirm that the nuclear power industry is maintaining the 
safety of operating power plants and to increase public confidence in the effectiveness of the 
NRC's processes. The agency uses industry-level indicators to identify adverse trends in 
performance. After assessing industry trends for safety significance, the NRC responds as 
necessary to any identified safety issues, including adjusting the inspection and licensing 
programs if necessary. One important output of the Industry Trends Program is the annual 
agency pertormance measures reported to Congress on the number Of statlstlcally significant 
adverse Industry trends. The NRC Performance and Accountability Report lndudes this 
outcome measure. 

In addition to long-term trending of the data to identify statistically significant adverse trends, the 
NRC staff uses a statistical approach based on prediction limits to identify potential short-teITTl, 
year-to-year emergent issues before they become long.term trends. Shon-term fiscal year 
(FY) 2009 data did not identify any issues that warranted additional analysis or significant 
adjustments to the nudear reactor safety inspection or licensing programs. 

The Reactor Oversight Process uses both plant-level performance indicators and inspections 
to provide plant-specific oversight of safety performance, whereas the Industry Trends Program 
provides a means to assess overall industry perfonnance using industry-level Indicators. The 
NRC evaluates issues that are Identified through either program using information from agency 
databases and addresses those determined to have generic safety significance, including 
generic safety inspections under the Reactor Oversight Process, the generic communications 
process, and the generic safety issue process. 
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Based on the information currently available frprn the industry-level indicators and the Accident 
Sequence Precursor Program (discussed In Section 6.3.4). no statistically significant adverse 
industry trends have been identified through FY 2009. 

The staff has recently implemented the Baseline Risk Index for Initiating Events (BRUE), a new 
indicator that monitors nine risk-significant initiating events for boiling-water reactors (BWRs) and 
10 events for pressurized-water reactors (PWRs) (the addlUonal event category Is steam 
generator tube rupture). 

The BRllE concept provides a two-level approach to industry performance monitoring: 
(1) it tracks several types of events that could potentialiy start C-initiate•) a challenge to a plant's 
safety systems; (2) it assigns a value to each initiating event according to its relative importance to 
the plant's overall risk of damage to the reactor core, then calculates an overall indicator of 
industry safety performance. 

The first leYel (referred to as Tier 1 petformance monitoring) tracks and counts the number of 
times the initiating events that have an impact on plant safety occur in nuciear power plants during 
the year. The number of times that each event occtJrs ls compared with a predetermined number 
of occurrences for that event. If the predetermined number is exceeded, one can infer possible 
degradation of industry safety performance. This annual tracking allows the NRC to intervene 
and engage the nuclear industry before any long~term adverse trends in performance emerge. 

The second leveJ (referred to as Tier 2 perfonnance monitoring) addresses the risk to plant 
safety and core damage that each of the Initiating events contributes. Each of the events is 
assigned an importance value, a ranking according to its relative contribution to overall rlSk to 
plant safety. The greater the oontributlon of the event to overall risk, the higher the importance 
value that is assigned to the event Using statistical methods, the importance values are 
combined with the number of times the events occur during the year to calculate a number that 
Indicates how much the overall industry risk of damage to the reactor core has changed from a 
baseline value. The NRC Performance and Accountability Report notes rf this combined 
industry value reaches or exceeds a threshold value of 1"10·5 per reactor critical year, along with 
actions that have already been taken or are planned in response. 

None of the initiating events tracked In Tier 1 exceeded its prediction limit in FY 2009. The 
BRllE Tier 2 combined industry value In FY 2009 (i.e., -2.36)(10.a per reactor critical year) 
indicates better than baseline industry performance and is well below the established reporting 
threshold of 1 )( 1 o-S per reactor critical year. 

SECY-10-0028, •fy 2009 Results of the Industry Trends Program for Operating Power Reactors 
and Status of Ongoing Development.• dated March 16, 2010, provided more details. 

6.3.4 Accident Sequence Precursor Program 

The Accident Sequence Precursor Program systematically evaluates U.S. nuclear power plant 
operating experience to identify, document, and rank the operating events that are most likely to 
lead to inadequate core coofing and severe core damage (i.e., precursors). 

To identify potential precursors, the NRC reviews plant events from licensee event reports and 
inspection reports. The staff then analyzes any identified potential precursors by calculating the 
probability of an event leading to a core damage state. A plant event can be one of two types, 
either (1 ) an occurrence of an initiating event, such as a reactor shutdown or a loss of offsite 
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power, with or without any subsequent equipment unavailabiUty or degradation. or (2) a 
degraded plant condition, depicted by the unavaifability or degradation of equipment without the 
occurrence of an initiaUng event. 

The Accident Sequence Precursor Program considers an event with a conditional core damage 
probability or an increase in core damage probability greater than or equal to 1 >11 o·0 to be a 
precursor. The Accident Sequence Precursor Program defines a significant precursor as an 
event with a conditional core damage probability or an increase in core damage probability 
greater than or equal to 1 x 10·3• . 

The Accident Sequence Precursor Program has the following objectives: 

Provide a comprehensive, risk·based view of nuclear power plant operating 
experience and a measure for trending nuclear power plant core damage risk. 

• Provide a partial check on dominant core damage scenarios predicted by probabilistic 
risk assessments (PRAs). 

Provide feedback for regulatory activities. 

The NRC also uses the Accident Sequence Precursor Program to monitor performance against 
the safety goal established in the agency's Strategic Plan. Specifically, the program provides 
input to the following performance measures: 

.. Zero events per year Identified as a significant precursor of a nuclear reactor 
accident 

• No more than one significant adverse trelld in industry safety performance 
(determination principally made from the Industry Trends Program but partially 
supported by Accident Sequence Precursor re$ults). 

The staff completed precursor trend analyses as part of the annual Accident Sequence 
Precursor Program status report provided to the Commission in SECY..()9..0143, •status· of the 
Accident Sequence Precursor Program and the Standardlzao Plant Analysis Risk Models;" dated 
September 29, 2009. The report provided Insights such as the following: · 

• No significant precursors were identffied in FY 2009. The last signlf1eant precursor 
was identified in FY 2002 (Le., multiple degraded conditions at Davis-Besse). 

• A statistically significant decreasing trend was detected in the occurrence rate of all 
precursors during the FY 2001-2008 period. 

.. During the same period, statistically significant decreasing trends were detected for 
three groups of precursors: ( 1) precursors with a conditional core damage 
probability or an increase in core damage probabiHty greater than or equal to 10 ... , 
(2} precursors involving degraded conditions, and (3) precursors that oca.irred at 
PWRs. 

6.3.5 Operating Experience Program 

The NRC launched the revised Operating Experience Program in January 2005, recognizing that 
the effective use of operating experience is imPortant for the agency's safety mission, Under 
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the current NRC Strategic Plan, the agency is committed to "evaluate domestic and international 
operating events and trends for risk significance and generic applicability in order to improve 
NRC programs" as part of Its effort lo achieve the goal of safety. As a result. the NRC's 
emphasis on the effectiVe use of operating experience remains strong. 

The fundamental aim of the Operating Experience Program is to collect, &valuate. communicate, 
and apply operating experience information to achieve the NRC's principal safety mission of 
protecting people and the environment. Operating experience is reported to the NRC identHied 
in licensee event notifications and in many other reports that are submitted under licensee 
reporting requirements, and described in reports of operating experience at foreign facilities. 
Sources of foreign operating experience include International Nuclear Event Sc.ala events and 
Incident Reporting System reports. NRC staff systematically screens nuclear reactor-related 
operating experience for safety significance and generic implications. The NRC staff also 
determines the need for further action and application of lessons learned re1ated to plant 
operating experience. 

I To support Its safety mi$sion, the NRC increased resources dedicated to the rev1ew of operating 
experience and instiMed a clearinghouse. The clearinghouse collects. stores, screens, and 
communicates operating experience; conducts and coordinates the evaluation of operating 
experience: tracks the application of operating experience lessons learned; and coordinates 
NRC operating experience activities with other organlzatiOns performing related functions. 

Upon launching the program, the NRC developed an internal Web site to provide a centralized 
source for accessing reactor operating experience information. This Web site is a gateway to 
the agency's operating experience document collections, contacts, search tools, sources, and 
reference material. In addition, the NRC created an operating experience community forum to 
quickty disseminate operating experience to the appropriate technical staff. The agency's 
public Web sits contains all of the NRC's event-related reports. 

Section 19. 7 of this report provkles more information about this program. 

6.3.6 Generic Issues Program 

The U.S. Congress mandated the NRC's agene}Wide Generic Issues Program to address Issues 
that have significant generic Implications related to safety or security that cannot be more 
appropriately addressed by other regulatory programs or processes. Sources of candidate 
generic issues include safety evaluations, operational events, and suggestions from NRC staff 
members, outside organizations, or members of the general public. other existing programs 
generally address emergent Issues that demand immediate attention (e.g .. Issues that may 
require plant shutdown) so that quick decisions can be made. The NRC maintains a complete 
list of all generic issues in NUREG-0933, "Resolution of Generic Safety Issues.~ published most 
recently in August 2008. 

In order to efficiently use program resources and promote timeliness, the following seven criteria 
describe those issues that are appropriate for processing through the program: 

( 1) affects public health and safety. security, or the environment (this includes a risk 
threshold) 

(2) applies to two or more facilities 
(3) cannot be readily addressed thmugh other regulatory processes or voluntary industry 

initiatives 
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.k ·, 

{4) can be resolved by new or revised regulation, poUcy, or guidance 
(5) risk or safety significance can be adequately determined or estimated 
(6) well defined and discrete 
(7) may involve review, analysis, or action by the licensee 

Recent major program changes are intended to: ( 1} ensure timeliness of issue resolution. (2) 
clarify roles and responsibilities of the participating offices. (3) increase participation of the 
nuclear industry stakeholders and other stakehotdera, as appropriate, and (4) establish clear 
Interfaces between the Generic Issues Program and other NRC processes and activities that are 
used to address generic issues outside the Generic Issues Program. 

6.3. 7 Rulemaking 

The NRC's regulations, also called rules, impose requirements that licensees must meet to 
obtain or retain a license or certificate to use nuclear materials or to operate a nuclear facility. 
The technical staff usually proposes a rule or a change to a rule because of a perceived need to 
protect public health and safety. However, any member of the public may petition the NRC to 
develop, change, or rescind a rule. The impetus for a proposed rule could be a requirement 
issued by the Commission. a petition for rulemaking submitted by a member of the public, or 
research results that Indicate a need for a rule change. The NRC publishes the proposed rule 
in the Federal Register for public comment. Once the public comment period has closed, the 
staff analyzes the comments, makes any needed changes, and forwards the final rule for 
approval, signature, and publication in the Federal Register. 

The NRC uses http://www.regulatjons.gov to provide an easy means for members of the public 
to access and comment on NRC rulemaklng actions. Accessible through the lntemet, 
Regulations.gov contains proposed rulemakings that have been published in the Federal 
Register, petitions for ruiemaking, and other types of documents related to rulemaking 
proceedings. 

The NRC Commissioners must approve each final rule that involves significant matters of policy. 
Once approved, the final rule Is pubfished in the Federaf Register and will become effective 30 
days or after from thfl date of publication. The section of thi$ report on major regulatory 
acoomplishments summarizes the significant nuclear reactor-related rules Issued since the 
previous U.S. National Report. 

6.3.8 Fire Regulation Program 

The NRC has three main fod In fire protection regulation: (1) implementation of the new 
risk-informed, performance-based fire protection licensing basis (1 O CFR 50.48(c)); (2) 
resolution of the fire-induced multiple spurious operation/circuit analysis issue; and (3) resolution 
of licensees• non-conforming post-fire operator manual actions. To support the Implementation 
of 10 CFR 50.48(c), the NRC issued Regulatory Guide (RG) 1.205 •Risk-Informed, 
Performance-Based Fire Protection for Existing Light-Water Nuclear Power Plants,· in May 2006, 
and RG 1.205, Revision 1, in December 2009. As of Marcil 2010, approximately 50 reactor 
untts are committed to transitioning to 10 CFR 50.48(c). Two nuclear stations, Oconee and 
Shearon Harris, volunteered as pllot plants for the transition, and the NRC is reviewing their 
license amendment requests. The NRC is also developing guidance to conduct triennial fire 
inspections of plants aner they complete their transitions to the 10 CFR 50.48(c) licensing bases. 
The Survey of Current RegulatOf)' and Safety Issues section of this report provides further 
information on the NRC's rfsk~lnformed fire protection Infrastructure. 
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For plants that are not transitioning to the risk-informed, performance-based fire protection rule, 
the NRC published RG1 .189, Revision 2, ·Fire Protection for Nuclear Power Plants,· in 
November 2009. Revision 2 of RG 1.189 offers clear guidance on acceptable means for 
addressing multiple spurious operations, as well as general fire protection guidance. Where 
appropriate, it endorses approadles that industry Is developing to assist licensees in their efforts 
to meet regulatory requirements as, provided in Nuclear Energy Institute (NE!) guidance 
document NEI 00-01, Ravision 2. ·Guidance fur Post-Fire Safe-Shutdown Circutt Analysis,• 
dated May 2009. 

The NRC continues to engage with stakeholders to develop an acceptable method to resolve the 
issue of circuit analysis actuations. Enforcement Guidance Memorandum (EGM}-09-002, 
"Enforcement Disaetion for Fire Induced Circuit Faults," dated May 2009, gives licensees until 
May 2010 to identify non-compliances, implement compensatory measures, and enter 
non-compliances into their corrective action program while under enforcement discretion. 
Licensees have until November 2012 lo implement the resolutions. 

On the topic of operator manual actions, the NRC issued Regulatory Issue Summaf)' 
{RIS) 2006-10, •Regulatory Expectations with Appendix R Paragraph fll.G.2 Operator Manual 
Actions,· dated June 30, 2006, and developed NUREG-1852, 6 0emonstrating the Feasibility and 
Reliability of Operator Manual Actions in Response to Fire," issued October 2007, as a follow-on 
to the withdrawn proposal t-0 amend 10 CFR 50, Appendix R, Section 111.G.2, "Fire Protection 
Program for Nuclear Power Facilities Operating Prior to January 1, 1979," via a rulemaking that 
would have codified the use of operator manual actions meeting specified criteria. Via EGM 
2007-004, "Enforcement Discretion for Post-Fire Manual Actions Used as Compensatory 
Measures for Fire Induced Circuit Failures," the NRC granted enforcement discretion to 
licensees to resolve issues invoMng postfire operator manual actions by March 2009. Those 
licensees seeking exemptions to the regulations or changes to their approved fire protection 
program for the use of operator manual actions have submitted their requests. Currently, the 
NRC staff Is reviewing 11 such requests. 

The NRC has an active fire research program that develops the technical bases for ongoing and 
future regulatory activities In fire protection and fire risk analysis. The NRC's current research 
program includes the following activities: 

• developing and improving fire risk analysis methods and tools 
• applying these methods and tools to develop risk insights 
• collecting, generating and analyZing fire related data 
• verifying, validating and improving fire models for regulatory use 
• performing specialized fire testing on electrical cables for both hot shorts and fire 

properties 
• evaluating shfpping casks for beyond design basis fire conditions 
• evaluating methods to predict operator performance during fire conditions 
• providing specialized training on the fire PRA and human reliability analysis methods 

and perfonning fire modeling 
• knowJedge management 

The fire research program supports the agency's strategic goals of safety and effectiveness and 
partners with other organizations with similar missions such as the National Institute of 
Standards and Technology and the Electric Power Research Institute (EPRI), the University of 
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Maryland, and international groups such as the Organisation for Economic Co-operation and 
Development Committee on the Safety of Nuclear Installations. 

6.3.9 Decommissioning 

The decommissioning process consists of a series of integrated activities, beginning with the 
nuclear facility transitioning from "active" to "decommissioning" status and concluding with 
termination of the license, and release of the site. The NRC has adopted extensive regulations 
to ensure that decommissioning is accomplished safely and that residual radioactivity is reduced 
to a level that permits release of the property for unrestricted use ( 1 O CFR 20 Subpart E. 
"Radiological Criteria for license Determination•). , The NRC reviews and approves license 
termination plans, conducts inspections, processes license amendments, and monitors the 
status of activities to ensure that radioactive contamination is reduced or stabilized. In addition, 
the decommissioning process includes several opportunities for public involvement. 

The design criteria for new facility construction at 10 CFR 20.1406. "Minimization of 
Contamination.· require applicants to describe how facility design and procedures will facUitate 
eventual decommissioning and minimize, to the extent practicable, the generation of radioactive 
waste. Furthermore, the safety standards on decommissioning promulgated by the 
International Atomic Energy Agency (IAEA) Include considerations, which the United States 
supports, for future decommissioning provisions in the conceptual design of nuclear facilities. 

NRC regulations and guidance (e.g., NUREG-1577, Revision 1, "Standard Review Plan on 
Power Reactor Licensee Financial Qualifications and Decommissioning Funding Assurance." 
dated February 1999) describe requirements and processes to review power reactor licensee 
financial qualifications and methods of providing decommissioning funding assurance. 

Spent fuel can remain stored in the spent fuel pools or in dry cask storage facHities until a 
geologic repository Is built and operating. The NRC regulations in 10 CFR Part 50 and 
10 CFR Part 72, "Licensing Requirements for the Independent Storage of Spent Nuclear Fuel, 
High·Level Radioactive Waste, Reactor-Related Greater Than Class C Waste,~ contain Ucensing 
requirements to maintain spent fuel integrity. The Commission, in issuing its Waste Confidence 
Decision in 1990, found that spent fuel can be stored safely In spent fuel pools or in onsite 
independent spent fuel storage installations without significant environmental impacts for at least 
30 years beyond the plant's licensed life (which may Include the term of a renewed license). 

6.3.1 o Reactor Safety Research Program 

The NRC conducts reactor safety research to support Its mission of ensuring that its licensees 
safely design, construct, and operate nuclear reactor facilities. The agency carries out this 
research program to (1) identify, evaluate, and resolve safety issues, (2) ensure that an 
independent technical basis exists to review licensee submittals, (3) evaluate operating 
experience and results of risk assessments for safety implications, and (4) support the 
development and use of risk-Informed regulatory approaches. In conducting the Reactor Safety 
Research Program, the NRC anticipates challenges posed by the introduction of new 
technologies. The NRC continues to seek out opportunities to leverage its resources through 
both domestic and intemational cooperative programs and to provide enhanced opportunities for 
stakeholder involvement and feedback on its research program. 

The NRC conducts pre--application reviews for advanced non~light·water reactor designs under 
the Reactor Safety Research Program. In the pre-application phase, the NRC interacts with 
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prospective design certification applicants to address topics that would benefit both the applicant 
and the staff in preparing for a design certification application. The Commission's Policy 
Statement on Advanced Reactors (SECY-93-087, "Policy, Technical, and Licensing Issues 
Pertaining to Evolutionary and Advanced Light-Water Reactor Designs: dated April 2, 1993) 
encourages early interactions on such advanced designs so as to facilitate the resolution of 
safety Issues earty in the design process. · tn addition, the agency will conduct research to 
address technical issues that it anticipates will arise during its review of advanced reactor 

I designs. 

6.3.11 Special Programs for Public Participation 

The NRC views nuclear regulation as the public's business and, as such, believes it should be 
transacted as openly and candidly as possible to maintain and enhance the public's confidence. 
Ensuring appropriate openness explicitly recognizes that the public must be informed about, and 
have a reasonable opportunity to participate meaningfully in, the NRC's regulatory processes. 

The NRC extends opportunities to participate In the agency's regulatory process to a diverse 
body of stakeholders, including the general public; Congress; other Federal, State, and local 
govermients; Indian Tribes: Industry; technical societies; the International community; and 
citizen groups. Numerous NRC programs and processes provide the public with accessibility to 
NRC staff and resources; seek to make communication with stakeholders more clear. accurate, 
reliable, objective, and timely; and help to ensure that the reporting of nuclear power plants 
performance is open and objective. The agency has developed Web sites to disseminate timely, 
accurate information regarding issues of interest to the public or events at nuclear facilities. 
The NRC elicits public involvement earty in the regulatory process so as to address any safety 
concerns in a timely manner. In addition to the formal petition and hearing processes Integrated 
into the licensing program, the agency also uses feedback forms at public meetings to obtain 
public Input. Section 7 .2 .2 of this report pro11ldes more information about the NRC's hearing 
process. 

The NRC manages its rulemaking dockets using the Federal Docket Management System, a tool 
that provides a single point of access at http:/fwww.reaulations.gov across the Federal 
Government. The public can now access more than 7,400 NRC documents related to almost 
300 rulemaking actions conducted by the NRC from January 1999 through March 2008. As 
agency viewers of the Federal Docket Management System, NRC employees are able to access 
these documents, Including public comments, petitions for rulemaking, Federal Register notices. 
and their supporting materials. 

Fostering an environment in which safety issues can be openly identified without fear of 
retribution is of paramount interest to the NRC. The agency has established tools for the public, 
industry, and NRC employees to use to raise safety concerns, including the petition process 

I under 10 CFR 2.206, "Requests for Actions under This Subpart," the safety-conscious work 
environment policy, and the allegation program. 

I The NRC petition process regulations in 10 CFR 2.206 allow any member of the public to raise 
potential health and safety concerns and ask the agency to take specific enforcement actions 
against a licensee. If warranted, the NRC can modify, suspend, or revoke a license, or take 
other appropriate enforcement action, to resolve a problem identified in the petition. Recent 
changes made to the petition process emphasize a timely response to the petitioner and 
encourage increased, direct Involvement of the petitioner (ln addition to involvement of the 
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licensee) by allowing the petitioner to personally address the petition review board and comment 
on the agency's decision. 

Any member of the public may petition the NRC to develop, change, or rescind a rule under 
10 CFR 2.802, "'Petition for Rulemaking." Upon receiving the petition, the NRC publishes ft in 
the Federal Register for public comment The NRG staff will evaluate the petition and any 
comments receiVed and may either grant or deny the petition or, in some instances, partially 
consider or deny the petition. In considering the petition, the NRC will publish a proposed rule 
that would address the concern included in the petition. This action would be followed by a 
period for public comments and the publication of a final rule. In denying a petition, the NRC 
publishes a notice of denial in the Federal Register, This notice of denial will address any public 
comments r&eeived and the reason for denying the petition. 

The NRC encourages workers in the nuclear industry to take their concerns directly to their 
employers and is particularly vigilant about a fostering safety..c;onscious work environment that 
encourages such reporting. The NRC expects licensees and other employers subject to NRC 
authority to establish and maintain a work environment where employees do not fear retribution 
by a licensee for raising concerns about safety or regulatory issues. Additionally, workers and 
members of the public may bring their concerns relating to safety or regulatory issues directly to 
the NRC. The agency established a toll-free safety hotline for reporting such concerns, and 
NRC management. staff, and Inspectors, including the resident inspectors at plant sites. are 
trained and available to receive such concerns. 

Historically, industry workers or members of the public report approximately 600 potential 
allegations directly to the NRC allegation program each year. The NRC developed the 
allegation program to establish a fQrmal process for evaluating and responding to each Issue. 
The primary purpose of the program is to provide an altematiw method for individuals to raise 
safety or regulatory Issues and to have them addressed. AboUt 60 percent of the issues that 
are reported to the NRC are from licensee employees, employees of contractors to licensees, or 
former employees of licensees or contractors. Given sufficient information, the staff will 
evaluate each issue to determine whether it can Verify the issue and, ff so, the effect of the issue 
on plant safety. The evaluation either involves an engineering review, inspection, or 
investigation by NRC staff or an evaluation by the licensee that is independently assessed by the 
NRC staff. Historically. the NRC has been able to substantiate 30 percent of the allegations 
received. If th& &valuation reveals a vlolatlon of regulatory requirements, the agency takes 
appropriate enforcement action. Additionally, the NRC informs in writing the individual who 
raised the issue of the results of its evaluation, except in limited Instances when sensitive 
security-related matters are discussed. 
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ARTICLE 7. LEGISLATIVE AND REGULA TORY FRAMEWORK 

1. Each Contracting Party shall establish and maintain a legfslative and regulatory 
framewortc to govem the safety of nuclear installations. 

2. The leglslatlve and regulatory framework shall provide for: 

(i) the establl&hment of appltcable national safety requirements and 
regulations 

(ii) a system of llcensing wl1h regard to nuclear installations and the prohibition 
of the operation of a nuclear Installation without a license 

(Iii) a system of regulatory inspection and assessment of nuclear installations 
to ascertain compliance with applicable regulations and the terms of 
licenses 

0 

(Iv) the enforcement of applicable regulations and of the terms of licenses, 
includf ng suspension, modification, or revocation 

This section explains the leglslatlve and regulatory framework governing the U.S. nuclear 
industry. It discusses the provisions of that framework for estabfishlng national safety 
requirements and regulations and systems for licensing, Inspection. and enforcement. 

7.1 leaislatlve·and Regulatory Framework 

' 

The Atomic Energy Act of 1954, passed by Congress and signed by the President. established 
the Atomic Energy Commission and the tegal framework for all subsequent regulation of nuclear 
installations. However. as Is generally the case with most laws, this act provided general 
principles and concepts and left the regulatory body (Le., the NRC) to address the details 
through specific regulations. The Energy Reorganization Act of 1974, likewise passed by 
Congress and signed by the President, abolished the Atomic Energy Commission and created 
the NRC to regulate commercial nuclear activities and the U.S. Energy Research and 
Development .Administration (ERDA) to continue government-sponsored nuclear activities. 
ERDA was subsequently incorporated into the U.S. Department of Energy (DOE). The 
Administrative Procedure Act. provides the general rules and procedures through which the 
Atomic Energy Act is Implemented. 

The United States has also ratified various International conventions that Impact nuclear safety: 

• The Nuclear Non-Proliferation Treaty, ratified in 1970, governs the NRC's export 
licensing activities. 

• The U.S.-IAEA Safeguards Agreement, ratified in 1980, requires eligible facilities in 
the Unlted States to report material accounting data on declared nucJear material. 
The Agreement further requires eligible facilities to submit to IAEA inspections. The 
Additional Protocol to the US-IAEA Safeguards Agreement, ratified in 2004, 
strengthened IAEA reporting and access rights for eligible facilities. 

• The Convention on the Physical Protection of Nuclear Material, ratified In 1982, 
requires NRC licensees to take steps to protect nuclear material during international 
transport. 

51 



.. The Convention on Early Notification of a Nuclear Accident. ratified in 1988, requires 
the NRC to help the U.S. Department of State report significant accidents to IAEA and 
any State affected by a transboundary radioactive release. 

• The Convention on Assistance in the Case of a Nuclear Accident or Radiological 
Emergency, ratified in 1988, requires the NRC to help the U.S. Department of State 
respond to requests for assistance In the event of a foreign nuclear accident or 
emergency. 

• The Joint Convention on the Safety of Spent Fuel Management and on the Safety of 
Radioactive Waste Management ("Joint Convention"), ratified in 2003, requires the 
United States lo take steps to ensure that individuals and the environment are 
protected against radiological hazards at all stages of radioactive waste and spent 
fuel management. The Joint Convention further calls for periodic review meetings of 
all the Contracting Parties. Before the review meeting, each Contracting Party must 
submit a national report that addresses measures taken to implement the obligations 
under the Joint Convention. 

• The Convention on Supplementary Compensation for Nuclear Damage, ratified in 
2008, requires lhe United States to ensure that adequate compensation exists in the 
event that "nuclear damage" results from a nuclear incident. 

• The Convention on Nuclear Safety, ratified In 1999, requires the United States to 
submit periodic National Reports that detail the United States' commitment to nuclear 
safety. 

7 .2 Provisions of the Legislative and Regulatorv Framewm 

7.2.1 National Safety Requirements and Regulations 

In addition to the Atomic Energy Act, several statutes (listed in previous U.S. National Reports) 
have substantial bearing on the practices and procedures of the Commission. Furthermore, 
various U.S. Presidents have issued Executive orders and directives that impact nuclear safety. 
For example, President Reagan issued Executive Order 12656 "Assignment of Emergency 
Prepar0dness Responsibitlties; on November 18, 1968. This Executive order assigned certain 
emergency preparedness responsibilities to the NRC in case of a national emergency. 
likewise. in the wake of the Three Mile Island accident. President Carter directed the Federal 
Emergency Management Agency {FEMA) to lead up all off-site emergency activities and review 
emergency plans In States with operating reactors. As a final example. the NRC has votuntarlty 
complied with President Clinton's Executive Order 12898, "Federal Actions To Address 
Environmental Justice In Minority Populations and Low-Income Populations," dated 
February 11, 1994. which required agencies to consider whether tts programs or policies have a 
disproportionately adverse health or environmental effect on minority populations. 

The NRC has implemented these statutes and Executive orders through regulation. 
Specifically, Trtle 10 of the Coda of Federal Regulations, "Energy,· governs the licensing of 
nuclear installaUons. The NRC established these regulations through "notice-and-comment" 
rulemaking procedures under the Administrative Procedure Ad. In short, these procedures 
include: (1} establishing a technical or legal basis, or both, for the proposed rule, {2) inviting 
interested parttes to comment on the proposed rule, and (3} considering comments and issuing a 
final rule. Once these final rules are In place, they are binding Qn operators of nuclear 
installations and can be revised only through a new notice-and-comment rulemaking. This 
ensures that interested parties remarn both informed of, and involved with, any changes to the 
NRC's regulatory scheme. 
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7 .2.2 Licensing of Nuclear lnstatlations 

The NRC must license all commercial nuclear Installations in the United States (some 
Government facilities that are operated by or for DOE are not subject to NRC licensing under the 
Atomic.Energy Act and the Energy Reorganization Act except where specifically provided by 
law). The Atomic Energy Act, Chapter 10, Section 101, prohibits operation of a nuclear 
installation without a valid license. Sections 1O1 and ·103 further provide that only the NRC is 
authorized to issue a license for nuclear reactor facilities. section 103 also states that such 
licenses are subject to conditions that the NRC may establish by rule or regutatron to carry out 
the purposes and provisions of the Atomic Energy Act. 

The Atomic Energy Ad, Section 189a, provides interested parties with hearing rights in 
proceedings for the granting, suspending, revoking, or amending of a license or construction 
permit Hearings, which are used In licensing proceedings for production and utitization 
facilities {e.g., nuclear power plants). are held under procedural rules stated in 10 CFR Part 2, 
•Rules of Practice for Domestic Licensing Proceedings and Issuance of Orders," and, In 
particular, Subpart C, "Rules of General Applicability.~ The NRC staff participates as a party in 
most fonnal hearings and may also participate as a party in less fonnal hearings. Hearings are 
usually held before a three-member Atomic Safety and Licensing Board, which is generally 
composed of one lawyer and two technical members. 

Article 18 of tl)is report describes the licensing process in greater detail. Two alternative 
approaches to lic.enslng exist. The traditlonal approach, under 1 O CFR Part 50, requires two 
steps. Jn the fif$t step, the NRC reviews a preliminary application and decides whether to grant 

I a construction permit. In the second step, the agency reviews the final application and decides 
whether to grant an operating license. The NRC licensed au current operating plants in the 
United States according to this process. 

In 1989, the Commission established an alternative licensing system, published in 
1 O CFR Part 52, which provides for certified standard designs and combined licenses that 
resolve design issues before construction, and earfy site permits that resolve most siting issues 
yea~ before construction. The basic concept underlying 10 CFR Part 52 is that the NRC can 
approve nuclear reactor designs through generic rulemaking. Once the designs are approved, 
an applicant can reference them in applications for permission to build and operate nuclear 
power plants without needing to relitigate, in individual hearings, the issues resolved in the 
rulemaklng. Moreover, the NRC will determine and approve before construction the criteria for 
evaluating whether the plant had been built as specified, Thus, the plant could begin operation 
without a second hearing, provided that It satisfied the acceptance criteria. To the extent 
possible, issues would be litigated before construction, not once construction is nearly complete, 
when the consequences of delay are much greater. In adopting 10 CFR Part 52, the 
Commission used the latitude allowed by law to streamline licensing. 

Recently, the NRC amended 10 CFR Part 52 to improve the effectiveness of Its processes for 
licensing future nuclear power plants. The amendments clarify the overall regulatory 

I relationship between 10 CFR Part 50 and 10 CFR Part 52, reorganize 10 CFR Part 52, and 
reconcile differences in wording in other parts of the regulations to provide consistent 

I terminology throughout all of the regulations affecting 10 CFR Part 52. The amendments also 
added new sections on written communications, employee protection, completeness and I accuracy of info"!l8tion, exemptions, combining licenses, and jurisdictional limits. 
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Once licensed, a nuclear power plant can renew its operating license for up to an additional 
20 years. The NRC provides the licensing system for license renewal under 10 CFR Part 54. 
MRequirements for Renewal of Operating Licenses for Nuclear Power Plants: and interested 
parties have hearing rights under 10 CFR Part 2 in renewal proceedings. 

7.2.3 Inspection and Assessment 

Under the Atomic Energy Act, the NRC has the authority to inspect nuclear power plants in its 
role of protecting public health and safety and the common defense and security. The NRC 
staff inspects power reactors under construction, in test conditions. and in operation to ascertain 
compliance with regulations and license conditions. Through its inspection program, the NRC 
assesses whether activities are properly conducted and equipment is property maintained to 
ensure safe operations. The agency integrates inspection results Into its overall evaluation of 
licensee performance, as discussed in Article 6 of this report. If a safety problem exists, or 
there Is a failure to comply with requirements, the licensee must take prompt corrective action. 
If necessary, the NRC may take enforcement action. 

A primary feature of the NRC's Inspection program is the assignment of resident Inspectors to 
nuclear power plants. At least two inspectors are assigned to each nudear power site, and 
these inspectors continuously monitor licensee activities In accordance with the NRC's baseline 
inspection program. To supplement these continuous inspections, regional inspection 
specialists conduct periodic inspections of each plant in his or her region. If needed, regional 
inspectors perform special investigations of plants that exceed established thresholds during 
routine inspections and lhus require heightened scrutiny. All inspection findings are recorded, 
and the NRC typically issues inspection reports for a specific power plant each quarter. 

7.2.4 Enforcement 

The NRC draws Its jurisdiction for enforcement from the Atomic Energy Act and the Energy 
Reorganization Act. 

The Atomic Energy Act, Section 161, authoriZes the NRC to conduct Inspections and 
Investigations and to issue orders as may be necessary or desirable to promote the common 
defense and security, protect health, or minimize danger to life or property. Section 186 
authorizes the NRC to revoke licenses under certain circumstances (e.g .• for material false 
statements, for a change in conditions that would have warranted NRC refusal to grant a license 
on an original application. for a licensee's failure to build or operate a facility in accordance with 
the terms of the permit or license, and for violation of an NRC regulation). Section 234 
authorizes the NRC to Impose monetary civil penalties not to exceed $100,000 per vlofation per 
day; however, that amount is adjusted every 4 years by the federal Civil Penalties Inflation 
Adjustment Act of 1990, as amended by the Debt Collection Improvement Act of 1996, and is 
currently $140,000. In addttion to the provisions mentioned In Section 234, Sections 84 and 
147 authorize the imposition of civil penalties for violations of regulations implementing those 
provisions. Section 232 authorizes the NRC to seek injunctive or other equitable relief for 
violation of regulatory requirements. 

The Atomic Energy Act, Chapter 18, provides for varying levels of criminal penalties 
(I.e., monetary fines and imprisonment) for wilfful violations of the act or the regulations or orders 
issued under Sections 65, 161 b, 161 I, or 1610 of the act Section 223 allows the NRC to 
impose criminal penalties on certain individuals who are employed by firms constructing or 
supptying basic components of any utilization facility if the indMdual knowingly and willfully 
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violates NRC requirements in a manner that could significantly impair a basic component. 
Section 235 allows the NRC to impose criminal penalties on persons who interfere with nuclear 
inspectors. Section 236 allows the NRC to impose criminal penalties on persons who attempt 
to or cause sabotage at a nuclear facility or to nuclear ruel. The agency refers alleged or 
suspected Instances of criminal violations of the Atomic Energy Act to the U.S. Department of 
Justice for appropriate action. 

The Energy Reorganization Ad, Section 206, authorizes the NRC to Impose chill penalties on 
licensees for knowing and conscious failures to provide the agency with certain safety 
infonnation. 

Subpart B, "Procedure far Imposing Requirements by Order, or fOr Modification, Suspension, or 
Revocation of a License, or for Imposing Civil Penalties." of 10 CFR Part 2 specifies the 
procedures that the NRC uses in exercising its enforcement authority. The scope of Subpart B 
includes the following procedures: 

• 10 CFR 2.201, "Notice of Violation," outlines the procedure for issuing notices of 
violations. 

• 10 CFR 2.202, ·orders,• explains the procedure for issuing orders. In accordance 
with this section, the NRC may decide to issue an order to institute a proceeding to 
modify, suspend, or revoke a·license or to take other action against a licensee or 
other person subject to the NRC's jurisdiction. The licensee or any other person 
adve~ely affected by the order may request a hearing. The NRC is authorized to 
make orders immediately effective ff required to protect public health, safety, or 
Interest. or if the violation is willful. 

• 1 O CFR 2.204, "Demand for Information," specifies the procedure for issuing a 
demand for lnfonnation to a licensee or other person subject to the Commission's 
Jurisdk:tion to detennlne whether an order should be issued or other enforcement 
action should be taken. The demand does not provide hearing rights because the 
agency is only seeking information. A licensee must answer a demand for 
lnfonnatlon. An unlicensed person may answer a demand either by providing the 
requested information or by explaining why the demand should not have been issued. 

• 1 O CFR 2.205, "Civil Penalties." describes the procedure for assessing civil penalties. 
The NRC initiates the civil penalty process by issuing a notice of violation and 
proposed imposition of a civil penalty. The agency provides the person charged with 
an opportunity to contest in writing lhe proposed imposition of a civil penalty. After 
evaluating the response. the NRC may mitigate, remit, or impose the civil penalty. tf 
the agency imposes a civil penalty, It provides an opportunity for a hearing. If a ciVil 
penalty is not paid following a hearing, or if a hearing Is not requested, the agency 
may refer the matter to the U.S. Department of Justice to institute a civil action in 
Federal district court to collect the penalty. 

The NRC has had positive experience with legal actions and enforcement measures. As 
noted in Section 9.3 of this report, the NRC has recentfy undertaken many successful 
enforcement actions against licensees. These actions are rarely challenged before an Atomic 
Safety and Licensing Board, and the appellate courts rarely overturn the NRC's decision. 
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ARTICLE 8. REGULATORY BODY 

1. Each Contracting Party shall establish or designate a regulawry body entrusted 
with the implementation of the legislative and regulatory framework referred to In 
Article 7, and provided with adequate authority, competence, and flnanclal and 
human resources to futflll its assigned responsibllitles. 

2. Each Contracting Party shall take the appropriate steps to ensure an effective 
separation between the functions of the regulatory body and those of any other 
body or organization concerned with the promotion or utlllzation of nuclear 
energy. 

This section explains the establishment of the U.S. regulatory body (i.e., the NRC). It also 
explains how the functions of the NRC are separate from those of bodies responsible for 
promoting research, development and advancement of nudear energy (e.g., DOE). 

8.1 .I.b!..Regulatorv Body 

This section explains the NRC's mandate, authority and responsibilities, structure, international 
respol\Sibilities and activities, financial and human resources, position in the governmental 
structure, and report of the Integrated Regulatory Review Service (IRRS) self-assessment team. 

8.1.1 Mandate 

As discussed In Article 7. Congress created lhe NRC as an independent regulatory agency in 
January 1975, with the passage of the Energy Reorganization Act. In giving the NRC an 
exdusively regulatory mandate, the statute reflected (in part) a congressional judgment that the 
expanding commercial nuclear power industry (which was expected to continue to grow) 
warranted the full-time attention of an exclusively regulatory agency. In creating the NRC, 
Congress also addressed a developing public concern that regulatory responsibilities were 
overshadowed by the promotion of nuclear power at the Atomic Energy Commission. 

8.1.2 Authority and Responslbllltles 

8.1.2.1 Scope of Authority 

The NRC's mission is to ensure that the civilian uses of nuclear energy and materials in the 
United States are conducted with proper regard for public health and safety, national security, 
and environmental concerns. The Atomic Energy Act provides the charter for these regulatory 
responsibilities through which the U-8. Congress created a national policy of developing the 
peaceful uses of atomic energy. The U.S. Congress has amended the statute over the years to 
address developing technology and changing perceptions of regulatory needs. For example. 

I the National Environmental Policy Act of 1969, as amended, imposed broad new responsibilities 
on Federal agencies. Other more specialiZed statutes prescribe the NRC's duties with regard 
to high-level radioactive waste, low-level radioactive waste, mill tailings, environmental reviews, 
nonproliferation, antiterrorism, and Import and export of nuclear materials and equipment. 

The NRC's licensing authority extends to other Government organizations (such as the 
Tennessee Valley Authority (TVA), which operates nuclear power plants) and the military's use 
of radiophannaceuticals in its hospitals. The NRC's responsibilities include ensuring both 

57 



I safety and the security of commercial nuclear facilities and materials against radiological 
sabotage and thefts. 

In addition, the NRC is authorized to relinquish its authority, in certain cases, to sic,tes O.e., of 

I the United States} that enter into agreements with the NRC. Such States are known as 
Agreement States. 

Section 8.2 of this. report provides specific Information about the scope of the agency's authority 
over DOE nuciear installations. 

8.1.2.2 Th& NRG as an Independent Regulatory Agency 

The Commission's status as .an independent regulatory agency within the executive branch of 
the Federal Government means that the President cannot ordinarily direct its regulatory 
decisions. There are two statutory sources of the Commission's independence from 
presidential direction. First, the President can remove an NRC Commissioner only for cause -
namely, •inefficiency, neglect of duty, or malfeasance in office." The President can, however, 
designate one member of the Commission to serve as Chairman. Second, the Commission has 
the statutory right to defend ltsetf whenever Its safety flndlngs are challenged In U.S. appellate 
courts. There is an ongoing debate, however, wh&ther independent regulatory agencies - sueh 
as the NRC - have to submit proposed regulations to the U.S. Office of Management and Budget 
(OMB), in the Executive Office of the President, for regulatory review (by law, OMB already 
reviews the proposed NRC budget). To date, no such requirement exists. However, even if 
the Commission had to submit propo$ed rules to OMB, under current law the Commission would 
still likely make the ultimate decision whether to issue a rule, and the technical nature of nuclear 
safety would, In all likelihood, compel OMB to deference to the Commission's safety judgments. 

Congress cannot override the Commtssion·s decisions, except by duty enacted legislation. The 
courts are likewise limited in reviewing the NRC's factual safety findings. Although a. Federal 
appellate court can overturn a Commission decision for violations of law, safety findings will 
generally be overturned only if they are arbitrary. This provides the Commission wtth some 
degree of independence from a court's second-guessing the NRC's technical factual findings. 

I The Independence of the NRC's decisionmaking process implies a responsibility on the part of 
the Commlssfoners and their personal staffs to keep the process free from improper outside 
influence. This is especially important in the case of adjudications. When the Commissioners 
take part in adjudications. they ordinarily act in the role of appellate judges (reviewing the 
decisions of lower judges} and, in general, are bound by the same kinds of strictures that apply to 
judges in Federal courts. 

8.1.3 Structure of the Regulatory Body 

This section explains the structure of the NRC. It covers the Commission, component offices 
and th&ir responsibilities, and advisory committees and their functions. It also explains recent 
changes in NRC organization. 

8. 1.3. 1 The Commission 

The NRC is headed by a five-member Commission. The President designates one member to 
serve as Chairman and official spokesperson. The Commission as a whole formulates pollcles 
and regulations governing nuclear reactor and materials safefy, issues orders to licensees, and 
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adjudicates legal matters brought before it. The Executive Director for Operations carries out 
the policies and decisions of the Commission and directs the actvities of the program offices. 

8.1. 3.2 Component Offices of the Commission 

The following offices report directly to the Chairman er the Commission: 

• Office of the Exeet1tlve Director for Operations. The Executive Director for 
Operations is the chief operational and administrative officer of the Commission and 
is authorized and directed to discharge such licensing, regulatory. and adrninlstratlYe 
functions and to take such actions as necessary for day-to-Oay agency operations. 
The Executive Director for Operations supervises and coordinates the policy 
development and operational activities of the NRC program and regional offices and 
implements Commission policy directives pertaining to these offices. 

• ·Office of the Cl'lief Finan£@! Q!fjcer. The Office of the Chief Financial Officer is 
responsible for the NRC's planning, budgeting, and performance management 
process and for all NRC financial management actMUes. 

• Office of the Gea@raf Coynsel. The Office of the General Counsel directs matters of 
law and legal policy, providing opinions, advice, and assistance to the agency on alt of 
its activities. 

• Office of the lnscector Generat The Inspector General provides leadership and 
policy direction in conducting audits and investigations to promote economy, 
efficiency, and effectiveness within the NRC and to prevent and detect fraud, waste, 
abuse, and mismanagement in agency programs and operations. 

• Office Qf Jntemalional Programs. The Off tee of International Programs coordinates 
the NRC's international actMtles and provides assistance and recommendations to 
the Chairman, the Commission, and the NRC staff. It plans, devefops, and 
implements programs to carry out policies in the international arena, including export 
and import licensing responsibilities. It establishes and maintains working 
relationships with individual countries and international nuclear organizations, as well 
as other involved U.S. Government agencies. 

• Office of Public Affairs. The Office of Public Affairs directs the agency& public 
affairs program, advising agency officials and developing key strategies that help 
increase public confidence in NRC policies and actMtles. 

• Office of Congressional Affairs. The Office of Congressional Affairs is the primary 
point of contact for all communications between the NRC and Congress. This office 
provides advice and assistance to the Chairman, Commission, and NRC staff on 
congressional matters; monitors leglslative proposals, bills, and hearings: informs the 
NRC of the views of Congress on NRC policies, plans, and activities; provides timely 
responses to congressional requests for information; and provides the information 
necessary to keep appropriate Members of Congress and congressional staff fully 
and currently informed of NRC actions. 
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• The Office of Commission Atmellatt Adjudication. The Office of C-Ommission 
Appellate Adjudication provides the Commission with an analysis of any adjudicatory 
matter requiring a Commission decision and drafts necessary decisions pursuant to 
the Commission's guidance after a presentation of options. 

• Office of the Segetarv of the Commission. The Office of the Secretary of the 
Commission provides executive management services to support the Commission 
and to carry out Commission decisions. It assists with the planning, scheduling, and· 
conduct of Commission business; maintains hiStorical paper files of official 
Commission records; administers the NRC Historical Program; and maintains the 
Commission's official adjudicatory and rulemaking dockets. 

8. 1. 3.3 Offices of the Executive Director for Operetlons 

The offices reporting to the Executive Director for Operations ensure that the commercial use of 
nuclear materials in the United States is safely conducted. Since issuance of the previous U.S. 
National Report, ~e NRC established a new office, the Computer Security Office, which was 
effective in November 2007. The following briefly describes this and other NRC offices: 

• Office of Nuclear Reactor Regulation. The Otftce of Nuclear Reactor Regulation is 
responsible for accomplishing key components of the NRC's nuclear reactor safety 
mission to protect public health and safety and the environment. To do so, the office 
conducts a broad range of regulatory activities in the four primary program areas of 
rulemaking, licensing, oversight, and incident response for commercial nuclear power 
reactors and test and research reactors. 

• Office gf t:{ew Reactors. The Office of New Reactors is responsible for 
accomplishing key components of the NRC's nuclear reactor safety mission for new 
reactor facilities licensed In accordance with 10 CFR Part 52. As such, the office 
conducts regulatory activities in the primary program areas of siting. licensing, and 
oversight for new commercial nuclear power reactors. 

• Office of Nuclear Material Safety and Safeguards. Tue omce of Nuclear Material 
Safety and Safeguards is responsible for regulating activities that provide for the safe 
and secure production of nuclear fuel used in commercial nuclear reactors: the safe 
storage, transportation. and disposal of high-Jevel radioactive waste and spent 
nuclear fuel; and the transportation of radioactive materials regulated under the 
Atomic Energy Act. 

• Office of Nuclear Secu(ijy and Incident Resoonse. The Office of Nuclear Security 
and Incident Response develops overall agency policy and provides management 
direction for evaluating and assessing technical issues involving security and 
emergency preparedness at nuclear facilities. 

• Office of Nuclear Regulatory Research. The Office of Nuclear Regulatory Research 
plans, recommends, and conducts research programs and technical safety reviews 
that support the resolution of ongoing and future safety issues identified as regulatory 
needs by offices with regulatory functions or through Its own long-term research 
review program. 
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• Office of Enforcement. The Office of Enforcement oversees, manages, and directs 
the development and implementation of policies and programs for enforcing NRC 
requirements. It oversees the agency's allegations management program and the 
allegations review process. The office is responsibJe for external safety culture 
policy matters, the agency's Alternative Dispute Resolution Program, the agency's 
internal Differing Professional Opinions Program, and Its internal non-concurrence 
process. 

• Office of ln¥es00ations. The Office of Investigations develops policy, procedures, 
and quality control standards for investigations of licensees and applicants, as well as 
their contractorg or vendors. This office conducts investigations of atlegatlons of 
wrongdoing by non~NRC employees and contractors. The Office of Investigations is 
independent and may sett-Initiate investigations when a person or entity under its 
jurisdiction is suspected to have committed a matter of wrongdoing. This office 
plans. conducts, and makes referrals of substantiated criminal cases to the U.S. 
Department of Justice. This office conducts liaison with Federal, State, and local law 
enforcement aod provides Investigative assistance to NRC staff on regulatory matters. 
Additionally, lt keeps the Commission and NRC offices apprised of regulatory matters 
under investigation as they affect public health and safety, the common defense and 
security, and the environment. 

• Office of F~deral and State Materials and Environmental Man~gem~nt Programs. 
The Office of Federal and State Materials and Environmental Management Programs 
is responsible for the safe. and secure use of source, byproduct, and special nuclear 
materials In Industrial, medical, academic, and oommerclal activities, and at 
decommissioning, uranium recovery, and low-level waste sites. It ensures effective 
communications and working relationships between the NRC and other governmental 
entities and administers the Agreement State Program (through which States have 
signed formal agreements with the NRC to assume regulatory responsibility over 
certain byproduct, source, and small quantities of special nuclear materials). It also 
develops and implements rules and guidance for these actlvities. 

• Q[fj~ of Information Services. The Office of Information Services plans, directs, and 
oversees the delivery of centralized information technology Infrastructure, 
applications, and information management services, In addition to the development 
and lmplementaUon of lnfonnation technology and management p!ans, architecture. 
and policies to support the mission, goals, and priorities of the agency. 

• Rea!onal Officas. The four reglonal offices conduct Inspection, enforcement, and 
emergency response programs In the United States nuclear reactor facilities. 

Supporting the Executive Director for Operations are the Offices of Administration, Human 
Resources, Small Business and Civil Rights, and Computer Security: 

• Office of Administration. The Office of Administration provides centralized services 
in 1he areas of contracts, facilities and security, property management, and 
administration, including support for rulemaking and agency directives, transportation, 
parking. translations, audiovisual needs. food services, mail djstribution, labor 
services, furniture and supplies, and otner areas. 
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• Office of Human Resources. The Office of Human Resources provides overall 
leadership and management of the agency's human capital planning and training and 
development programs. Accordingly, this office Is responsible for implementing 
human resource policy and operations agency-wide. This includes overseeing the 
development and implementation of human resources management and Information 
systems for staffing, strategic workforce planning, and other corporate activities to 
support a skilled and dynamic workfmce. The office's training and development 
programs are designed to establish. maintain, and enhance the skills employees 
need today and to meet the agency's future skill needs. 

• Office of Small Business and Civil Rights. The Office of Small Business and Civil 
Rights is responsible for facilitating equal employment opportunity for all NRC 
employees, applicants for employment. and business partners through an on.going 
affirmative employment and diversity mana99ment process, implementation of civil 
rights statues, execution of outreach and compliance coordination mandates, and 
employment of maximum small business participation in adquisitions. 

• Computer Security Office. The Computer Security Office ptans, directs, and 
oversees the implementation of a comprehensive, coordinated, integrated and 
cost..effective NRC information technology security program, consistent with 
applicable laws, regurations, and Commission, Executive Director for Operations, and 
Chief lnfonnation Officer direction, management inftiatives, and policies. 

8.1.3.4 Advisory Committees 

The three principal advisory committees for NRC programs are the Advisory Committee on 
Reactor Safeguards, the Advisory Committee on Medical Uses of Isotopes and the Committee to 
Review Generic Requirements. In addition, the NRC has established an ad hoc Licensing 
Support Network Advisory Panel. Most relevant to this report ara the Advisory Committee on 
Reactor Safeguards and the Committee to Review Generic Requirements. The Advisory 
Committee on Reactor Safeguards reviews and reports on safety studies and reactor facility 
license and license renewal applications, advises the Commission on the hazards of proposed 
and existing reactor facllftles and the adequacy of proposed reactor safety standards, advises 
the Commission on issues associated With nuclear materials and waste management. initiates 
reviews of specific generic matters or nuclear facility safety-related items, and reviews the NRC's 
research activities. The Committee to Review Generic Requirements ensures that proposed 
generic backflts to be imposed on NRG-licensed power reactors and selected nuclear materials 
licensees are appropriately justified, based on the bacidit provisions of applicable NRC 
regulations and the Commission's backfrt: policy.· 

8.1.3.5 Atomic Safety and licensing Board Panel 

In addition to the advisory committees, the NRC has an Atomic Safety and Licensing Board 
Panel. This panel conducts hearings for the Commission and performs such other regulatory 
functions as the Commission authorizes. The Chief Administrative Judge develops and applies 
procedures governing the activities of boards, administrative judges, and administrative law 
judges. This person aJso makes appropriate recommendations to the Commission concerning 
the rules governing the conduct of hearings. 
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8.1.4 International Responsibilities and Activities 

The NRC conducts international activities related to statutory mandates. international treaties 
and conventions. International organizations, bilateral relations. and research. 

U.S. law or international treaties and conventions mandate several NRC intemational activities~ 
other activities are discretionary. In particular, the NRC is statutorily mandated to serve as the 
U.S. licensing authority for exports and imports of nuclear materials and equipment. 

I The NRC supports U.S. foreign policy in the safe and secure use of nuclear materials and in 
guarding against the spread of nuclear weapons. The agency actively participates In 
developing and implementing a variety of legally binding treaties and conventions that create an 
International framework for the peaceful uses of nuclear energy. The NRC provides technical 
and legal advice and assistance to international organizations and foreign countries as they work 
to develop effective regulatory organizations and rigorous safety standards. Some activities are 
carried out within the programs of IAEA, the Nuclear Energy Agency (NEA} of the Organisation 
for Economic Co-operation and Development, or other international organizations. The NRC 
conducts other activities directly with counterpart agencies in other countries under cooperation 
agreements. 

International Treaties. Treaties that legally bind the NRC and the U.S. Govemment's peaceful 
uses of nuclear energy and nuclear appllcations include the 1978 Nuclear Noo-.Proliferation 
Treaty, the 1980 Convention on Physical Protection of Nuclear Material, the 1994 Convention on 
Nuclear Safety, the 1986 Convention on Early Notification of a Nuclear Accident, the 1986 
Convention on Assistance in Case of a Nuclear Accident or Radiological Emergency, and the 
1997 Joint Convention on the Safety of Spent Fuel Management and on the Safety of 
Radioactive Waste Management. NRC staff members regutarly participate in international 
meetings related to these conventions and have held a variety of convention leadership positions. 
In its bilateral work with regulatory counterparts worldwide, the NRC seeks to exehange 
experience and good practices in order to further the goats of these intemationaJ instruments. 

In addition to these legally-binding obligations, the United States has agreed to comply with 
certain activities to enhance lhe safe and secure uses of nuclear applications. For example, the 
U.S. has made a political commitment to implement the IAEA Code of Conduct on the Safety and 
Security of Radioactive Sources. This commitment has been codified in U.S. statute as part of 
the Energy Policy Act of 2005 and is reflected in the NRC's export and import regulations. 

Exoort-lmoort. The NRC's key international responsibility is licensing the export and import of 
nuclear materials and equipment for civilian use, such as tow-enriched uranium fuel for nuclear 
power plants. high-enriched uranium for research and test reactors, nuclear reactors themselve$, 
certain nuclear reactor components (such as pumps and valves), and radioisotopes used in 
industrial, medical, agricultural, and scientific fields. The NRG ensures that such exports and 
Imports are consistent with the goals of the safe and peaceful use of these materials and 
equipment, limiting the proliferation of nuclear weapons, and promoting the Nation's common 
defense and security. The Atomic Energy Act, the Nuclear Non-Proliferation Act of 1978, and 
10 CFR Part 110, •export and Import of Nuclear Equipment and Material; detail the standards 
and procedures for issuing export and import licenses. The NRC also coordinates closely with 
other U.S. Government agencies, including the U.S. Department of State, U.S. Department of 
Commerce, and DOE, on export· or import-related matters that fall within these agencies' 
jurisdictions. 
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International Organizations and Associations. In consultation with the executive branch 
agencies, the NRC actively participates in the full scope of programs of the two major 
international nuclear organizations, IAEA and NEA. For example, since 1996, the United States 
has or is planning to participate in more than 30 Operational Safety Assessment Review Team 
(OSART) missions. Some experts on these teams come from the NRC, while others come from 
Industry. The NRC coordinates closely with the Institute of Nuclear Power Operations (INPO) in 
this process. The NRC is currently working with IAEA and industry in planning an OSART 
mission to Seabrook Unit 1 in 2011 and Intends. to continue to plan for an OSART. mission in the 
United States every 3 years. Since 1999, the NRC has participated in more than 20 Integrated 
Regulatory Review Teams or IRRS missions, sending high-level technical experts on 
approximately four· missions per year. In October 2010, the United States will host an IRRS 
mission, focused on the U.S. operating reactor program. 

The NRC holds leadership roles in the four IAEA Safety Standards Committees and the 
Commission on Safety Standards. These activities, together with regular NRC staff 
participation in IAEA meetings to draft and revise safety and security guidance in coordination 
with other U.S. Government agencies, enable the NRC to use its broad regulatory experience to 
contribute to the safe and secure use of nuclear and radioactive materials in IAEA Member 
States. 

The NRC also participates in the NEA Steering Committee, and holds leadership positions on 
NEA's Committee on the Safety of Nuclear Installations, the Committee on Nuclear Regulatory 
ActMties, the Committee on Radiation Protection and Public Health, and the Radioacllve Waste 
Management Committee. The NRC also holds leadership roles tn, and is otherwise 
represented on, many of the NEA committee-chartered working groups. These activities 
provide diverse forums for nuclear regulators and research organizations to share lnfonnatlon 
and work together to leverage resources for mutual benefit. 

The NRC continues to participate in the Multinational Design Evaluation Program, with the goal 
of leveraging the experience of international counterparts in the review of new reactor designs. 
Through this program, the NRC is (1) sharing information with other regulatory authorities in the 
reviews of the Westinghouse's Advanced Passive (AP) 1000 and AREVA Nuclear Power's 
U.S. Evolutionary Power Reactor (US EPR) designs, (2) cooperating in vendor inspections, and 
(3) pursuing possible convergence of regulations, codes, and standards associated with the 
design reviews of new reactors. 

The NRC has been working closely with IAEA In support of countries seeking to develop new 
nuclear power programs or expand small or dormant programs. The NRC staff has been active 
ln guidance document development in this area and has participated in numerous workshops 
and training activities to provide so-called "new entrant" countries with information and 
experience on building a robust, independent, regulatory infrastructure. In 2010, the NRC 
provided a cost-free expert to assist IAEA in its activities in this area. The NRC also funded a 
comparable position at NEA to assist in identifying how NEA's work, within its focused 
membership, may benefit countries wtth more established technical and regulatory programs. 

In addition to staff participation in more than 100 IAEA and NEA meetings each year, the NRC 
Chairman routinely participates In the IAEA General Conference and biannual meetings of the 
International Nuclear Regulators Association. Members of the Commission also travel to 
international conferences around the wor1d to deliver keynote remarks, participate in panel 
discussions, and otherwise share insight on a variety of topics with diverse international 
audiences. 
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Bilateral Relations. The NRC works closely with nuclear safety agencies in more than 40 
countries. The NRC and its foreign counterparts routinely exchange operational safety data 
and other regulatory information. Subject to outside funding, the NRC provides safety, security, 
emergency preparedness and safeguards advice, training, and other assistance to countries that 
seek U.S. help to Improve their regulatory programs. 

The NRC's information exchange arrangements serve as communication channels with foreign 
regulatory authorities, establishing a framewcrk for the agency to gain access to non·U.S. safety 
Information that can (1) alert the U.S. Government and industry to potentiat safety problems, (2) 
help identify possibte accident precursors, and (3) provide accident and incident analyses, 
including lessons learned, that could be directly applicable to the saf&ty of U.S. nuclear power 
plants and other facilities. The arrangements also serve as vehides for the assistance the NRC 
provides to countries to establish and Improve their regulatory capabilities and infrastructure. 
Thus, the arrangements facilitate the NRC's strategic goal to support U.S. interests in the safe 
and secure use of nuclear materials and in nuclear nonproliferation. The NRC currently has 38 
active bilateral arrangements with its foreign regulatory counterparts. These arrangements 
allow the staff to conduct regular bilaterat exchanges on a variety of levels. The NRC also has 
bilateral interactions with countries with which there Is no active arrangement, although the 
absence of an arrangement limits the type of information that can be exchanged. The NRC 
Chairman typically meets with at least 20 foreign counterparts at lAEA's annual General 
Conference. In addition, members of the Commission travet abroad to hold bilateral meetings 
with their regulatory counterparts. tour nuclear power plants and other facilllles, and exchange 
information and good practices. Often, these visits result in increased communication between 
the NRC and its counterparts, providing opportunities for enhanced information exchange based 
on first-hand knowtedge of various programs. 

lntemational Assistance Programs. In the ear1y 1990s, the NRC began offering assistance to 
nuclear regulatory programs in several former Soviet states. The agency initially focused its 
efforts on those countries in which Soviet~designed reactors were operated. Following the 
September 11, 2001, terrorist attacks, the NRC expanded Its assistance efforts to specificalty 
include assisting countries in their efforts to improve regulatory oversight of radioactive sources. 
In additiOn, the NRC fs assisting the Government of Iraq In Its efforts to develop a sound 
regulatory structure, Including the provision of assistance In developing the law and regurations 
that will be the legat framework for the project of decommissioning fonner Iraqi facilities that used 
radioactive materials. The NRC is also providing b!lateral assistance to countries seeking to 
establish nuelear power programs, in close consultation with IAEA. IAEA and lhe U.S. 
Govemment are both actively promoting regional cooperation, and have been engaged in 
workshops and training activities to further that goal. 

Research Proorams. The NRC conducts confinnatory regulatory research through the 
implementation of more than 100 bilateral and multilateral agreements in partnership wi1h 
nudear safety agenck!s and institutes in more than 30 countries. This research supports 
regulatory decisions on emerging technologies, aging equipment and facilities, and various other 
safety issues. The NRC and other nuclear regulatory and safety organizations carry out 
cooperative research projects to achieve mutual research needs with greater efficiency. 
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8;1.5 Financial and Human Resources 

8. 1. 5.1 Flnanctat Resources 

As of September 30, 2009, the NRC's financial condition was sound in that the agency had 
sufficient funds to meet program needs and adequate control of these funds in place to ensure 
that obligations did not exceed budget authority. The sum of all funds available to obligate for 
FY 2009 was $1, 165.2 million, which Is a $136.4 million increase overthe FY 2008 amount of 
$1,028.8 million 

The NRC FY 2010 budget will be financed With $912.2 million from user fees, $125.7 million from 
the General Fund, and $29 million from the Nuclear Waste Fund. The NRC FY 2011 budget will 
be financed with $915.3 mlflion from user fees, $128.3 million from the General Fund. and $10.0 
million from the Nuclear Waste Fund. 

8.1.5.2 Human Resources 

The NRC worked aggressNely to hire the highly ski11ed staff needed to regulate the existing fleet 
of operating nuclear reactors and to meet the demands of n9w reactor and materials license 
application reviews. The NRC is now hiring at a slower pace. For example, in 2008, the 
agency hired more than 500 new employees, while in 2009 it brought in 287 new employees, and 
approximately half of these were hired to replace staff members who left. The NRC Is now 
working diligently to meet the challenge of training and integrating a new and increasingly 
younger workforce, providing them with the necessary infrastructure to successfully carry out the 
organization's mission. 

Responses to employee viewpoint suNeys show that the agency Is on the right path. In 2007 
and 2009, the NRC was ranked as the best plaoe to work in the Federal Government. The 
results of the 2009 survey reflect that employees feel strongly engaged, understand how their 
work contributes to the agency's mlsston. and view their work as meaningful and Important. 
Survey results also indicated that employees agree that they have the training, development, 
lnfonnation. and skills needed to perform their work. The safety culture survey conducted by 
the Office of the Inspector General slmllar1y reflected positive employee perceptions, even when 
compared to organizations viewed as the best in class. The NRC continues to use such 
surveys to choose areas for further focus and Improvement in its management of human 
resources. For example, the NRC Implemented initiatives to (1) ensu~ that all employees 
understand the relevance to their work of an open, collaborative working environment {OCWE) 
and strong safety culture, (2) further communicate Information about benefits to an staff 
members, (3) enhance work-life flexibilities such as telecommuting and flexible work schedules, 
and (4) continuously improve performance management and communications. 

Recruitm!!nt and Hiring Process. To meet current hiring demands and to increase efficiency in 
hiring, the NRC identified the need to focus its recruitment activities and streamline the hiring 
process. As a long-standing practice, the NRC actively recruits for its Nuclear Safety 
Professional Development Program at targeted universities with a history of graduating 
technically strong, diverse candidates. In addition, the NRC has maintained its recruitment 
activities at professionaf society conferences and career fairs. The agency advertises in trade 
journals and on web sites to attract professionals In specialized technical disciplines and In local 
newspapers around the country in areas where technical engineers and scientists may be 
interested in re-locating because of job cutbacks. 
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The agency continued to make prudent, targeted use of recruitment, relocation, and retention 
incentives and pension offset waiver (rehiring annuitants without reduction of salary or pension) 
\n order to hire and retain employees of the quality necessary to carry out the agency's mission. 
Such incentives are particularly useful for unusual occupations or highly specialized disciplines 
for which candidates may be scarce. The NRC offers non-supervisory employees referral 
awards when they are instrumental in helping the agency fill positions. The NRC also continues 
to strengthen its programs for developing and hiring students in critical specialties through 
programs such as partnerships with colleges and universities; university grants, scholarships, 
and felloWships; cooperative education programs; and payment of transportation and lodging 
expenses for student employees. 

Trainina and tSngwl9dge Management and Transfer. Nearly half of NRC staff members have 
been with the agency for less than 4 years. Rapidty training and integrating this large number of 
new employees into the agency is a significant challenge, but it is essential for the NRC's and the 
employees' future success and productivity. To address this challenge, the NRC is e:l<panding 
the use of existing learning tools, including mentoring; stn.Jctured independent learning activities; 
and on-the-job, fonnal classroom, and online training. Senior staff train and spend time helping 
newer staff with both mastering technical issues and assimilating into the NRC cutture. A major 
challenge is the multigenerational population now working together, each with different ways of 
learning and approaching work. 

The NRC uses an integrated approach to teaming to provide new employees with consistent 
information from branch to branch and division to division. To assist new employees, the NRC 
has developed a virtual orientation center. This advanced training tool allows new hires to enter 
a computer generated or virtual wond where they can obtain information about the NRC 
organization, Its mission, and employee benefits before starting their first day of work. 
Addltlonalty, new hires receive position-specific training. The offices, such as th9 Office 
Nuclear Reactor Regulation, have developed a quallfteation program that consists of three parts: 
general requirements, position-specific requirements, and oral qualification boards. The NRC rs 
continuing to develop Its qualification plans and other position-specific training for groups such 
as project engineers or project managers. It is also identifying course needs at its Technical 
Training Center and Professional Development Center. 

Wol'kforce Planning and Oeplavment With a renewed emphasis on hiring to meet the expected 
increase In new reactor work, the Office of Nuclear Reactor Regulation realigned to emphasize 
the area of new reactors. and the Office of Nuclear Material Safety and Safeguards reorganized 
to enhance cooperation with States ane1 to implement a holistic approach to fuel issues Including 
transportation, storage, and disposal. The NRC's strategic workforce planning tool facilitated 
the changes in these two offices by allowing for a smoother planning process to improve 
workforce deployment, maintain technical capacity, and make informed decisions on human 
capital strategies for recruitment, development, and retenUon. 

Leadership and Knowledge Management. The NRC has organized its leadership development 
programs into the Leaders Academy, consisting of systematic competency-based training, 
assessment, and development programs for all levels of leadership, from individual contributors 
to senior executives. The NRC also continues Its executive suecesslon planni"9 process, 
through which it Identifies skills needed and potential successors for senior leadership positions, 
determines development that would benefit executives to prepare them for such NRC positions, 
and considers strategies for filling positions for which NRC has few potential successors. The 
process informs selections for NRC positions and the establishment of executive development 
plans for all executives. 

67 



Knowledge management is a part of strategic human capital management, along with strategic 
workforce planning, recruitment, and training and d&VEHopment As part of this effort, the NRC 
coordinates its activities to implement kn~edge management strategies. 

In addition, the NRC uses an agency-wide knowledge management plan that serves as a 
framework to integrate new and existing approaches that generate, capture, and transfer 
knowledge and Information relevant to the NRC's mission. This plan includes both near- and 
long-term strategies; such as the following: 

• Capture relevant critical knowtedge of departing personnel. 
• Recapture departed knowledge where possible. 
• Communicate leadership's expectation for a knowledge-sharing culture. 
• Formalize knowledge management values and principles. 
• Incorporate knowledge management within process workftows. 

Cu!TE!nt knowledge management and knowledge transfer activities include the following. 

• Branch Chief and Team Leader Seminars - Ns the role of the NRC branch chiefs has 
evolved from the provisions of senior technical expertise to that or a manager, It is 
essenUal that the branch c::hiefS have the infonnation they need to succeed in their 
positions. As a oommunlty of practice, the branch chiefs/team leaders meet monthly 
to hear presentations by agency experts in topics such as perfonnance management, 
budget. and communications. 

• Branch and Team Meetings - To ensure that staff members in each branch or team 
are k:ept up-to-date In areas under their purview, branch chiefs and team leaders hold 
regularly scheduled staff meetings. During some of these meetings, senior staff 
members give presentations to staff regarding an area in which they are considered 
experts or to pass their knowledge of past events on to newer staff. Some branch 
chiefs also have their more junior staff give presentations. This facilitates the 
lnteradion of junior staff with sentor staff members, since the junior staff member may 
need to Interview more senior staff to glean Information for their presentations. 

• Video Interviews - The NRC conducted a pilot project to capture knowledge from 
retiring senior staff using video interviews. One video captured knowledge regarding 
steam generators: another was entitled "Nuclear Knowledge for the Next Generation," 
The interviews included questions about licensing issues. recruiting and mentoring 
new hires, leadership, operations center experience, and reactor licenslng 
perfonnance metrics. 

• Web Sites - The NRC has developed the .. NRC Knowledge Center" Web page that 
links a number of communities and topics. Office--specific knowledge management 
programs supplement this agencywide site. For example the Office of Nuclear 
Reactor Regulation has a Web site devoted to knowledge management entitled 
•Sharing Expert Experience and Knowledge"; this site contains infonnation such as 
the Inspector Best Practices Booklet and Inspector Newsletters, supervisor and team 
leader seminars, new employee orientation and training guide, key reference 
materials for reviews. qualification plans, strategic workforce planning, knowledge 
management, and other communities of practice. 
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Retaining Staff. The NRG is interested in retaining highly experienced staff who could retire if 
they Wished, as well as more recent recruits whose skills are highly marketable outside thQ 
agency. The NRC relies on all aspects of its human resource management system, from 
providing challenglng and meaningful work. comprehensive training and development, 
constructive performance management, and awards and recognition, to opportunities for career 
growth, financial Incentives When needed, and a range of benefits, health, and work-life 
programs. These work-life programs Include flexible work schedules and work-at-home plans. 
The agency's goal is to create an OCWE where people feel valued and challenged and in which 
employees and leaders at all levels model the NRC's core values: integrity, service, openness. 
commitment, cooperation, excellence, and respect. 

8.1.6 Position of the NRC in the Governmental Structure 

This section explains the relationship of the NRG to the executive branch, the States, and 
Congress. 

8. 1. 6. 1 Executive Branch 

The components of the executive branch with which the NRC has the most frequent contact and 
interaction are the White House, OMB, U.S, Department of State, DOE, U.S. Environmental 

. Protection .Agency (EPA), FEMA. U.S. Department of Labor, U.S. Department of Transportation, 
and U.S. Department of Justice. Section 8.2 of this report discusses the NRC's relationship to 
DOE. The following summarizes the agency's relationships with other components of the 
Federal Government: 

• The White House. As noted in Section 8.1.2.2, as an independent regulatory 
agency, the White House cannot directly set NRC policy. It can, however, influence 
NRC policy by (1) appointing Commissioners and Chairmen in whose outlook and 
judgment It has confidence and (2) making Its views known on non-adjudicatory 
matters. In certain areas, such as national security policy, the Commission has 
deciared its intent to give great weight to the views of the executive branch. In 
infoonal policy matters, such as rulemaking, White House and executive branch 
officials may proper1y try to influence NRC decisions, either publicly or privately. 
Ultimately, however, the NRC must make the decision and accept responsibility for it. 

• U.S. Office of Management and Budget. The NRC submits its annual budget 
requests, including proposed personnel ceilings, to OMS for approval. 

• lJ.§. ~fi!ir.tment of St~te. By law, the NRC must license the export and import of 
nuclear equipment and material. For significant applications, the Commission 
requests the U.S. Department of State to provide executive branch views on whether 
the license should be issued. 

The NRC also works with the U.S. Department of State negotiating international 
agreements in the nuclear field and interacting with IAEA and other international 
organizations of the United Nations, as well as NEA of the Organisation for Economic 
Co-operation and Development. In general. these interactions serve to develop · 
policy on nuclear issues that are under NRC purview and to plan and coordinate 
programs of nuclear safety and safeguards assistance to other countries. 
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• U.S. Eovjronmental Protection Aqencv. The responsibilities of the NRC and EPA 
intersect or overlap in areas in which EPA issues generally applicable environmental 
standards for activities that are also subject to NRC licensing. Examples include 
standards for high-level waste repositories, decommissioning standards, and 
standards for public and worker protection. EPA has the ultimate authority to 
establ!sh generally applicable environmental standards to protect the environment 
from radioactive material. 

• Federal Emergency Management Aaency. FEMA assists the NRC's licensing 
process by preparing reviews and evaluations and by presenting witnesses to testify 
at licensing hearings. FEMA also participates with the NRC in observing and 
evaluatlng emergency exercises at nuclear plants. FEMA findings are not binding 
on the NRC, but they are presumed to be valid unless r.ontroverted by more 
persuasive evidence. FEMA is now part of the U.S. Department of Homeland 
Security (OHS), . 

• U.S. Department of Transoortatioo, The NRC and the U.S. Department of 
Transportation share responsibility for the control of radioactive material transport. 
U.S. Department of Transportation regulations cover all aspects of transportation, 
Including packaging, shipper and carrier responsibilities, documentation, and all 
levels of radioactive material. 

• U.S. Department of Labor. The NRC monitors discrimination actions related to 
NRC-licensed activities filed with the U.S. Department of Labor under Section 211 of 
the Energy Reorganization Act and develops enforcement actions when there are 
property supported findings of discrimination, either from the NRC's Office of 
Investigations or from U.S. Department of Labor adjudications. 

• U.S. Department of Justice. The NRC has independent litigation authority. But any 
NRC litigation almost always requires coordination with the U.S. Department of 
Justice. Under the Administrative Orders Review Act (commonly called the Hobbs 
Act), the United States is a party to petitions for review challenging NRC licensing 
decisions or regulatJons. 

The Offlce of Investigations, which investigates allegations of wrongdoing by NRC 
applicants and licensees, as well as by their contractors, normally works with the 
Fraud Section of the Criminal Division at the Department's Headquarters and with 
U.S. Attorneys. 

The Office of the Inspector General reports to the Department of Justice whenever It 
has reasonable grounds to believe that an NRC employee or contractor has violated 
Federal law. The Inspector General refers cases for review for possjble criminal 
prosecution to the U.S. Attorney's Office for the area in which the potential violation 
occurred. When the Department of Justice desires support from the Office of the 
Inspector General for investigations or grand jury work, It makes the request directly 
to the Inspector Generaf. 
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8.1.6.2 The States (i.e .. of the United States) 

At the NRC, the Office of Federal and State Materials and Environmental Management 
Programs is responsible for establishing and maintaining effective commur1ications and working 
relationships between the NRC and the States. This office serves as the primary contact for 
policy matters, keeping the States apprised about NRC activities and informing the NRC of State 
activities and views that may affect NRC policies, plans, and activities. Other NRC offices 
provide major support to implement State relations program policy and guidance, for example, 
lhrough regional State liaisons and State agreements officers. 

As explained in Article 7. the Atomic Energy Act confers on the NRC preemptive authority over 
health and safety regulation of nuclear energy and Atomic Energy Act materials. As a result, 
the general rule ls that nudear power plant safety. like airline safety. is the exclusive province of 
the Federal Government and cannot be regulated by the States. The courts would thus void a 
State law that attempted to set nuciear safety standards. However, the courts will not overturn 
a State law that regulates nuclear energy for purposes other than health and safety, such as 
economics, unless It conflicts with an NRC requirement. Similar1y, the courts will not ordinarily 
question a State's declared purpose in enacting legislation. 

However, the Atomic Energy Act did not entirely exclude States from the regulation of nuclear 
matters. Section 274 of the Act created the Agreement State Program, under which the NRC 
may relinquish its authority over most nuclear materials to those States willing to assume that 
authority. The NRC may not relinquish authority over such facilities as A'1aciors, fuel 
reprocessing and enrichment plants. imports and exports, critical mass quantities of special 
nuclear material, high-level waste disposal, or certain other excepted areas. 

Many States have signed fonnal agreements with the NRC and have assumed regulatory 
·I responsibility over certain byproduct, source, and small quantities of special nuclear materials. 

Agreement States receive no Federal funding to support their regulatory programs. The NRC 
conducts performance-based reviews of Agreement State programs to ensure that they remain 
adequate to protect public health and safety and are compatible with the NRC materials 
program. 

Some States have shown a desire to participate in matters relating to nudear power plants. 
In response, the NRC issued a policy statement in February 1989 declaring its intent to 
cooperate with States in the area of nuclear power plant safety by keeping States informed of 
matters of Interest to them and considering proposals for State officials to participate in NRC 
inspection activities, pursuant to a memorandum of understanding between the State and NRC. 
The policy statement makes clear that States must channel their contacts with the NRC through 
a single State Liaison Officer, appointed by the Governor. States are authorized only to 
observe and asslst in NRC inspections of reactors, and they cannot conduct their own 
independent health and safety inspections. 

Through its intergovernmental liaison program, tha NRC works in cooperation with Federal. State, 
and local governments; interstate organizations; and Native American Tribal Governments to 
maintain effective relations and communications with these organizations and to promote greater 
awareness and mutual understanding of the policies, activities, and concerns of all parties 
involved as they relate to radiological safety at NRG-licensed facilities. 
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B.1.6.3 Congress 

The following oversight committees and subcommittees tn the Senate and House have 
jurisdiction over aspects of the NRC's activities: 

• Senat§ Ove[§lght. In the U.S. Senate, the Committee on the Environment and 
Public Works has jurisdiction over domestic nuclear regulatory activities. With the 
committee, the Subcommittee on Clean Air and Nuclear Safety has responsibility for 
regulation and oversight of the NRC. The Energy and Natural Resources 
Committee and the Environment and Publlc Works Committee share jurisdiction over 
nuclear waste issues. 

• House Oversight. In the U.S. House of Representatives. the Committee on Energy 
and Commerce has jurisdiction over domestic nuclear regulatory activities. Wtthin 
the committee, the Subcommittee on Energy and Environment has responsibility for 
regulation and oversight of the NRC. 

• Other Relevant Committees. In addition to the committees and subcommittees 
mentioned above, the House and Senate Appropriations Subcommittees on Energy 
and Water Development play a key rol~ in approving the Commission's annual 
budget. A number of other committees frequently interface with the NRG concerning 
international affairs, research, security, and general Governmental operations. 

8~1.7 Report of the Integrated Regulatory Review Service Self .. AssessmentTeam 

The U.S. has invited an IAEA IRRS Mission scheduled for October 17-29, 2010. The 
preparatory meeting took place October 21 - 23, 2009. Subsequent to this meeting, a new 
IRRS Mission team leader was assigned, Therefore, a second preparatory meeting wfth the 
new team leader took place on March 12, 2010. To prepare for the mission, the NRC 
performed a complementary self-assessment in 2009 to update a seff·assessment previously 
performed in 2007. 

The mission will focus specifically on the operating power reactor program. U.S. preparatory 
activities initially followed the IAEA procedure titled, "Guidelines for the Integrated Regulatory 
Review Service (IRRS).~ dated February 2008, but were realigned to follow the February 2010 
IRRS guidance following its issuance. The U.S. mission will include all 10 core modules of the 
2010 guidance, as well as some additional thematic and optional modules, and will discuss three 
Elective Polley Issues. The three Policy Issues are: (1) transparency and openness, 
(2) long-term operation and aging management of nuclear facilities, and (3) human resources 
and knowledge management. 

8.2 Separation of Functions of the Regulatory BQdy from Those of Bodies 
Promoting Nuclear Energy 

Although both the NRC and DOE have responsibilities for managing nuclear facilities and 
materials, they maintain separate, independent functlons. The partitioning Of the U.S. Atomic 
Energy Commission in the mid-1970s pf'O\fided distinct entities for the U.S. Government's 
regulatory and promotional responslbllities in nuclear applications. 
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Specifically, the Energy Reorganization Act redistributed the functions performed by the U.S. 
Atomic Energy Commission to two new agencies. This act created the NRC to regulate the 
oommerdal nudear power sector and ERDA to promote energy and nuclear power development 
and to develop defense applications. The NRC was established as an independent authority to 
regulate the possession and use of nuclear materials as well as the siting, construction, and 
operation of nuclear facilities. ERDA was established to ensure the development of all energy 
sources, increase the efficiency and reliability of energy resource use, and carry out the other 
functions, including but not limited t.o the U.S. Atomic Energy Commission military and 
production activities and general basic research activities. 

The NRC performed its regulatory mission by issuing regulations, licensing comrMrcial nuclear 
reactor construction and operation, licensing the possession of and use of nuclear materials and 
wastes, safeguarding nuclear materials and facilities from theft and radiological sabotage, 
inspecting nuclear facilities, and enforcing regulations. The NRC regulates the commercial 
nuclear fuel cycle materials and facilities. Regarding the regulatory control of commercial spent 
nuclear fuel and radioactive waste, the NRC is responsible for licensing commerclal nuclear 
waste management facilities, independent spent fuel management facilities, and DOE facilities 
for the disposal of high-level waste and spent fuel. 

DOE addresses the U.S. Government's need to unify energy organization and planning. The 
DOE Organization Act brought a number of Federal agencies and programs, including ERDA, 
into a single agency with responsibilities for nudear energy technology and nuclear weapons 
programs. Over the past decade, DOE has expanded its new nuclear-related activities to 
include nonpmltferation and the environmentalcieanup of contaminated sites and facilities. 
DOE retains authority under the Atomic Energy Act for regulating its nuclear actMties, Including 
the responsibility for activities such as regulating the disposal of Its own low-level radioactive 
waste. 
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ARTICLE 9. RESPONSIBILITY OF THE LICENSE HOLDER 

Each Contracting Party shall ensure that prime responslbHity for the safety of a nuclear 
installation rests with the holder of the relevant license and shall take the appropriate 
steps to ensure that each such license holder meets Its responsibility. 

The NRC, through the Atomic Energy Act, ensures that the prime responsibility for the safety of a 
nuclear installation rests with the licensee. Steps the NRC takes to ensure that each licensee 
meets its primary responsibility inclooe the licensing process. discussed in Articles 18 and 19. 
the Reactor Oversight PrOCftss, discussed in Article 6, and the enforcement program. discussed 
below. This update revises the debt collection dollar amount and discusses the Alternative 
Dispute Resolution Program and current experience. 

9.1 Introduction 

The NRC's regulatory programs continue to be based on the premise that the safety of 
commercial nuclear power reactor operations is the responsibility of NRC licensees. The NRC 
is responsible for regulatory oversight of licensee adivities to ensure that safety is maintained. 
The NRC reviews the safety of a reactor design and the capability of an applicant to design, 
construct. and operate a facility. If an applicant satisfies the requirements of the Code of 
Federal Regulations, the NRC then issues a license to operate the facility. Such licenses 
specify the tenns and conditions of operation to which a licensee must conform. Failure to 
conform subjects the licensee to enforcement action, which can include modifying, suspending, 
or revoking the license. The NRC can also order particular corrective actions or issue civil 
penalties. The following sections discuss these enforcement mechanisms in greater detqil. 

9.2 The Lleensee'! Prime Responslbllity for Safety 

As discussed in Article 7 of this report, the Atomic Energy Act, Section 103, Chapter 10, grants 
the NRC authority to issue licenses for nuclear reactor facilities. Moreover, Section 103 states 
that these licenses are subject to such conditions as the NRC may establish by rule or regulation 
to implement the purposes and provisions of the Atomic Energy Act. Consistent with the Act, 
before issuing a license, the Commission determines that the applicant is (1) equipped and 
agrees to observe such safety standards to protect health and minimize dangerto life or property 
as the Commission may establish by rule and (2) agrees to make available to the Commission 
such technical information and data about activities under such license as the Commission may 
det&nnlne necessary to promote the common defense and security and to protect public health 
and safety. 

Embedded in each license is the explicit responsibility for the license holder to comply with the 
terms and conditions of the license and the applicable Commission rules and regulations. The 
licensee is ultimately responsible for the safety of Its activities and the safeguarding of nuclear 
facilities and materials used in operation. 

When the Commission or licensee determines that the licensee is not complying with the 
Commission's rules or regulations, the NRC takes action to ensure that the facility is returned to 
a condition compliant with Its license. 
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9.3 NRC Enforcement Program 

As discussed in Article 7, the NRC has enforcement powers. As discussed in Sections 7.2.3 
and 7.2.4, the enforcement process complements the Reactor Oversight Process. The NRC 
uses enforcement as a deterrent to emphasize the importance of compliance with regulatory 
requirements and to encourage prompt identification and prompt, comprehensive correction of 
violations. 

The NRC identifies violations through inspections and investigations. All violations are subject 
to civil enforcement action and may be subject to criminal prosecution. Unlike the burden of 
proof standard for criminal actions (beyond a reasonable doubt). the NRC uses the 
Administrative Procedure Act standard (preponderance of evidence) in enforcement proceedings. 
After an apparent violation is identified, it is assessed in accordance with the Commission's 
enforcement policy, described In the NRC Enforcement Policy, last updated on 
November 28, 2008, which Is available to NRC licensees and members of the public. The NRC 
Office of Enforcement maintains the current policy statement on the NRC's public web site. 
Because it is a policy statement and not a regulation, the Commission may deviate from tt, as 
appropriate, given the circumstances of a particular case. 

The NRC has three primary enforcement sanctions available; notices of violation, civil penalties, 
and orders.-3 A notice of Violation identifies a requirement and how It was violated, fonnalizes a 
violation pursuant to 1 O CFR 2.201, "Notice of VIOiation," requires oorredive action, and normally 
requires a written response. A civil penalty is a monetary fine issued under authority of the 
Atomic Energy Act, Section 234, or the Energy Reorganization Act, Section 206. Section 234 of 
the Atomic Energy Act provides for penalties of up to $100,000 per violation per day; however, 
that amount is adjusted every 4 years by the Federal Civil Penalties Inflation Adjustment Act of 
1990, as amended by the Debt Collection Improvement Act of 1996, and is currently $140,000. 
Section 161 or the Atomic Energy Act gives the Commission broad authority to issue orders; this 
authority extends to any area of licensed activity that affects public health and safety or the 
common defense and security. Orders modify, suspend, or revoke licenses, or they may 
require specific actions by licensees or persons. The NRC issues notices of violations and cMI 
penalties on the basis of violations. The agency may issue orders for violations or. in the 
absence of a violation, because of a concern invotving public health and safety or the common 
defense and security. 

After identifying a violation, the NRC assesses its significance by considering the following 
factors: 

• 
• 
• 
• 

3 

actual safety consequences 
potential safety consequences 
potential for impacting the NRC's ability to perform its regulatory function 
any willful aspects of the vio!ation 

The NRC also uses administrative actions, such as notices or deviation, notices of nonconfOflT!ance, 
confirmatory action letters, end demands for information to supplement it:s enforcement prog.-am. 
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Given those factors, the NRC takes one of the following actions based on the significance of the 
violation: 

• assigns a severity level, ranging from Severity Level IV (more than minor concern) to 
Severity Level I (the most significant) 

• associates the violation with findings assessed through the Reactor Oversight 
Process significance determination procel:ls (described in Artide 6) and assigns a 
cofor code of green, white, yellow. or red based on increasing risk significance 

The Commission recognizes that there are violations of minor safety or environmental concern 
that are below Severity Level IV violations, as wen as below violations associated with green 
findings. These minor violations are not assigned a severity level category or a color 
assessment 

The NRC may hold a pre-decisional enforcement conference or a regulatory conference with a 
licensee before making an enforcement decision if (1) escalated enforcement action appears 
warranted, (2) the NRC decides a conference is necessary, or (3) the licensee requests il 
The purpose of the conference is to obtain information to assist the NRC in determining the 
appropriate enforcement action. such as a.common understanding of facts, root causes, and 
missed opportunities associated with the apparent violations: corrective actions taken or 
planned; and the significance of issues and the need for lasting, comprehensive corrective 
actions. 

At several junctions during the enforcement process involving cases of discrimination or willful 
violation of NRC regulations. the agency offers its lfcensees (including their contractors)-or 
individuals the opportunity to participate in the Alternative Dispute Resolution Program. 
Alternative dispute resolution is a general term enoompassing various techniques for resoMng 
conflict outside of court using a neutral third party. The NRC uses mediation, a technique in 
whic:h a neutral mediator with no decisionmaking authority helps parties clarify issues, explore 
settlement options, and evaluate haw best to advance their respective interests. Neutral 
mediators are selected from a roster of experienced mediators provided by a neutral program 
administrator who is under contract with the NRC. The mediator's responsibility is to assist the 
parties in reaching an agreement. However, the mediator has no authority to Impose a 
resolution upon the parties. Mediation is a confidential and voluntary process. If the parties to 
the process (the NRC and the licensee or individual) agree to use alternative dispute resolution, 
they select a mutually agreeable neutral mediator and share equally the cost of the mediator's 
services. In cases in which the NRC and the other party reach an agreement, the agency 
issues a confirmatory order reflecting the terms of the agreement. 

The agency normally assesses civil penalties for Severity Level I and II violations, as well as 
knowing and conscious violations of the reporting requirements of Section 206 of the Energy 
Reorganization Act. Civil penalties are considered for Severity Level Ill violations. Although 
not normally used for violations associated with the Reactor Oversight Process. civil penalties 
(and the use of severity levels) are considered for issues that are willful, that have the potential to 
affect the regulatory process, or that have actual consequences. 

Although each severity level may have several associated considerations, the outcome 
of the assessment process for each violation or problem (absent the exercise of discretion) 
results in one of three outcomes, which may involve no civil penalty, a base civil penalty, or twice 
the base civil penalty. 
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The NRC may issue orders to modify, suspend, or revoke a license; issue orders to cease and 
desist from a given practice or activity; or take such other action as may be proper. The agency 
may issue orders 4n lieu of, or in addition to, civil penalties. Additionally, the NRC may issue an 
order to impose a civil penalty when a licensee refuses to pay a civil penalty or an order to an 
unlicensed person (including vendors) when the agency has Identified deliberate misconduct. 
By statute, a licensee or individual may request a hearing upon receMng an order. Orders are 
normally effective after a licensee or individual has had an opportunity to request a hearing 
(i.e., 30 days). However. orders can be made immediately effective without prior opportunity for 
a hearing when the agency determines it is the best interest of public health and safety to do so. 
Subsequent to the hearing process, a licensee or individual may appeal the administrative 
hearing decision to the Commission and, if desired, appeal the Commission's decision to a U.S. 
court of appeals. · 

Providing interested stakeholders with enforcement information is very important to the NRC. 
Conferences that are open to public observation appear in the listing of public meetings on the 
NRC's public web site. The agency issues a press release for each proposed civil penalty or 
order. All orders are published In the Federal Register. Significant enforcement actions 
(including actions to individuals) are included in the enforcement document collection in the 
Electronic Reading Room of the NRC's public web site. 

During 2008, the NRC issued a variety of significant enforcement actions to operating power 
reactors. These actions included 23 escalated notices of violation without civil penalties, 3 civil 
penalties, and 3 orders. 

During 2009, the NRC issued a variety of significant enforcement actions to operating power 
reactors including 22 escalated notices of violation without civil penalties, 1 civil penalty. and 
4 orders. 

To provide accurate and timely information to all interested stakeholders and enhance the 
public's understanding of the enforcement program. the NRC publishes related information on 
the agency's public web site. 
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ARTICLE 10. PRIORITY TO SAFETY 

Each Contracting Party shall take the appropriate steps to ensure that all organizations 
engaged in activities directly related to nuclear instaHations shall establish policies that 
give due priority to nucle~r safety. 

NRC policies that give due priority to safety covered under this article are PRA policy statements 
and policies that apply to licensee safety culture and safety culture at the NRC. 

Other articles (e.g., Articles 6, 14, 18, and 19) also discuss activities undenaken lo achieve 
nuclear safety at nuelear installations. 

Updates to this section discuss new regulations, developments ln PRA, and safety culture. 

10.1 Background 

The United States has made substantial progress in developing and using the results of PRAs 
for all operating reactor facilities, and the NRC has developed extensive guidance regarding the 
role of PRA in U.S. regulatory programs. The NRC has extensively applied inrormation gained 
from PRA to complement other engineering analyses in improving issue-specific safety 
regulation and in changing the current licensing bases for individual plants. The move toward 
risk-informing the current regulations and processes continues to mark perhaps the most 
significant changes at the NRC. For example, 10 CFR 50.69, "Risk-Informed Categorization 
and Treatment of Structures, Systems, and Components," modifies the scope of the special 
treatment regulations by creating an alternative regulatory framework that enables licensees to 
use a risk~informed approach to categorize structures, systems, and components (SSCs), and 
their associated treatment, according to their safety significance. As another e~mple, 
10 CFR 50.48(c) alkJws an operating nuclear power plant licensee to adopt a riSk-infonned, 
performance-based fire protection program (discussed further in the Survey of Regulatory and 
Current lssues section of this report) The NRC is continuing a program to develop additional 
changes to the specific technical requirements in the body of 10 CFR Part 50. 

10.2 ecobabllistlc Risk Assessment Polley 

Three pollcy ~tatements form the basis for the NRC's current treatment of PRA and the related 
regulatory safety goals and objectives • the •po11cy Statement on Severe Reactor Accidents 
Regarding Future Designs and Existing Plants," dated August 8, 1985; the "Safety Goals for the 
Operation of Nuclear Power Plants; Policy Statement; Republication," dated August 21, 1986; 
and the "Policy Statement on Use of PRA Methods in Nudear Act:Mties ," dated August 16, 1995. 
Previous U.S. National Reports have detailed these policies. 

10.3 ~ppllcations of Probabilistic R;sk Assessment 

The NRC applies PRA to resolve severe accident issues, evaluate new and existing 
requirements and programs, implement risk-informed regulation, and fmprove data and methods 
of risk analysis. The NRC also engages In cooperative activities with industry (such as pilot 
programs for 10 CFR 50.69, 10 CFR 50.48(c), and RG 1.200. Revision 2. *An Approach for 
Determining the Technical Adequacy of Probabilistic Risk Assessment Results for Risk~lnfonned 
Activities,· dated March 2009) and in activities that assess risk in determining plant-specific 
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l changes to the licensing basis. The NRC staff will use RG 1.200 to assess technical adequacy 
of the supporting PRA for all risk-informed apptications. 

The NRC matntains a risk·informed and performance-based plan, updated annually, which sets 
forth the agency's planned actions to make its regulatory actMties risk informed a.nd 
performance based. In the past, the Risk-Informed Regulation Implementation Plan (for 
example, SECY-09-0159 •Annual Update of the Risk-Informed and Performance-Based Plan," 
dated October 27, 2009) focused largely on risk-informed initiatives. The current improved plan 
has expanded the objectives to more fully achieve a risk-informed and performance-based 
regulatory structure. The NRC has created a public Web site for the risk-informed and 
performance-based plan with links to documents that specifically describe activities and status. 

The NRC and industry representatives have cooperated in a number of activities and pilot 
programs to develop and apply risk·infonned methodologies for specific regulatory applications. 
The staff uses the lessons learned from these activities to enhance the effectiveness of 

I developed guidance. These activities, described in the sections below, include special 
treatment, inservice inspection, technical specification changes, and standards development. 

I 10.3.1 Rlsk-lnfonned Special Treatment 

The agency has approved or is reviewing several applications of risk~informed inservice testing, 
of generally limited scope. For example, In August 2001, the staff granted a risk-infonned 
exemption request from the licensee of the South Texas Project regarding special treatment 
requirements for Jow .. fisk and nomisk~significant safety-related nuclear components (including an 
exemption from prescriptive inservice testing requirements). Having successfully implemented 
this exemption, the staff developed a new rule, 10 CFR 50.69 (discussed in Section 10.1 of this 
report), to allow the application of risk ins1ghts to reduce the special treatment requirements in 
10 CFR Part 50 for SSCs that are categorized as being of low safety significance. 

The Commission approved the final rule, with some modifications, in October 2004. The final 
rule was published in the Federal Register on November 22, 2004. The NRC staff issued 
RG 1.201, Revision 1, "Guidelines for Categorizing Structures, Systems, and Components In 
Nuclear Power Plants According to Their Safety Significance: in May 2006. 

A topical report, WCAP-16308-NP, Revision 0, "Pressurized Water Reactor Owners Group 
10 CFR 50.69 Pilot Program - Categorization Process - Wolf Creek Generating Station," dated 
September 25, 2006, proposed a categorization process used.byWolf Creek Nuclear Operating 
Corporation in support of a future licensee submittal requesting approval to implement 
1 o CFR 50.69. The staff completed Its review of the topical report and Issued its final safety 
evaluation in March 2009. The staff found the categorization process described in the topical 
report to be acceptable, but it did not approve or endorse any specific treatment 
process. Treatment programs being implemented under 10 CFR 50.69 do not require prior 
approval from the NRC as part of the license amendment review process. 

The staff plans to develop guidance for sample Inspections to be conducted at plants voluntarily 
choosing to implement 10 CFR 50.69. The performance of sample inspections is consistent 
with the statement of considerations accompanying the final 10 CFR 50.69 rule. The staff plans 
to issue draft guidance to obtain stakeholder input and issue final guidance by summer 2011. 
Inspection efforts will be focused on the most risk s{gnificant aspeds related to implementation of 
10 CFR 50.69 (i.e., proper categorization of SSCs and treatment of Risk-Informed Safety Class 
(RISC)·1 and RISC·2 SSCs). Additionally, the inspections are expected to be performance 
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based, with SSCs with a lower safety significant function. such as those classified RtSC.3, not 
receiving a major portion of inspection focus unless adverse performance trends are observed. 

The staff recognizes the need for an effective. stable, and predictable regulatory climate for the 
implementation of 10 CFR 50.69. Inspection guidance developed with industry stakehotder 
input is viewe<J as an efficient vehicle for reaching a common understanding of what constitutes 
an acceptable treatment program for SSCs. since the NRC does not review specific treatment 
plans as part of a licensee's application to implement 10 CFR 50.69. 

10.3.2 Rlsk·lnformed lnservlee Inspection 

The NRC uses the inservice inspection guidance in RG 1. 178, Revision 1, ·An Approach for 
Plant Specific Risk-lnfonned Decision~making for tnsetvice Inspection of Piping,• dated 
September 2003, and NUREG-0800, ·standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants: LWR Edition,• Section 3.9.8, ·Risk~lnformed lnservice 
Inspection of Piping,· dated September 2003. The agency-approved Industry methodologies. 
one developed by the Westinghouse Owners Group and the other by EPRI, regarding 
alternatives to the American Society of Mechanical Engineers (ASME) Boiler and Pressure 
Vessel Code (ASME Code), Section, XI, lnservice Inspection Program continue to be used for 
inservice inspections. 

ASME has developed Code Case N-716, "Alternative Piping Classification and Examination 
Requirements, Section XI Division 1.• Code Case N-716 ls founded, in large part, on the 
risk~informed inservice inspection process as described in EPRI Topical Report 112657, 
Revision B-A. "Revised Risk-Informed lnservice Inspection Evaluation Procedure," dated 
December 1999, which the NRC reviewed and approved. Code Cases provide alternatives to 
existing ASME Code requirements that ASME has developed and approved. RG 1.147. 
Revision 15, ·1nsetvice Inspection Code Case Acceptability, ASME Section XI, Division 1: dated 
October 2007, identifies the Code Cases that the NRC has determined to be acceptable 
alternatives to applicable parts of ASME Code, Section XI. RG 1.147 has not endorsed Code 
Case N-716 because the technical adequacy of a PRA that can be used to develop a 
rtsk·informed inservlce inspection program is not well defined. The NRC has reviewed and 
approved about 12 plant-specific risk·infonned inservice inspection programs that are based on 
the methOdology descrtbed in Code Case N-716 supplemented with infonnation related to the 
plant's PRA. By letter dated February 18, 2009, EPRI submitted for NRC staff review Topical 
Report 1018427, "Nondestructive Evaluation: Probabilistic Risk Assessment Technical 
Adequacy Guidance for Risk-Informed In-Service Inspection Programs." The staff is scheduled 
to complete Its review of Topical Report 1018427 by December 2010. If the NRC endorses 
Topical Report 1016427, It will detennine whether RG 1.147 can endorse Code Case N-716, 
supported by Topical Report 1O18427. Licensees may implement Code cases enaorsed in 
RG 1.147without prior NRC staff review and approval. 

The NRC regularly participates in the ASME Code development process to resolve issues 
regarding risk-informed inservice inspection methodology. 

10.3.3 Risk·lnformed Technical Specification Changes 

Since the mid-1980s, the NRC has reviewed and granted improvements to technical 
specifications that are based, at least in part, on PRA insights. In its "Final Policy Statement on 
Technical Specification Improvements for Nuclear Power Reactors," published in the Federal 
Register on Joly 22, 1993, the Commission stated that it expects licensees to use a plant-specific 
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PRA or risk survey in preparing submittals related to technical specifications. The Commission 
reiterated this point when it revised 10 CFR 50.36, "Technical Specifications," in July 1995. 

. ' 
The NRC continues to use RG 1.177, .. An Approach for Plant-Specific, Risk-lnfonned 
Decisionmaking: Technical Specifications.· dated AOgust 1998, and a companion section of 
NUREG-0800 to guide licensees in making risk~informed changes to plant technical 
specifications. The agency uses RG 1.177 as well as RG 1.174, Revision 1, "An Approach for 
Using Probabilistic Risk Assessment In Risk-Informed Decisitins on Plant-Specific Changes to 
the Licensing Basis," dated November 2002, to improve plant technical specifications .. The 
industry and the NRC continue to increase the use of PRA in developing·improvements to· 
technical specifications. As discussed in a letter from NEI to the NRC dated Jun~ 8, 2001 
(Agencywide Documents Access and Management System Accession No. ML011690233), the 
industry developed eight separate Initiatives to improve existing technical specification 
configuration oontrof requirements through use of risk insights. The following summarizes the 
major accomplishments in this area: 

• Initiative 1, ·Modified End States" ·This initiative would aJlow (following a risk 
assessment) some equipment to be repaired during hot shutdown rather than cold 
shutdown. The NRC has approved the topical reports and model applications 
supporting this initiative for BWRs and for Combustion Engineering and 
Babcock & Wilcox plants. The staff is currently reviewing the Westinghouse topical 
report, submitted September 2005. 

• Initiative 4b, •Risk-Informed Completion Times" - The overall objective of this initiative 
Is to modify technical specifications to reflect a configuration risk management 
approach that is more consistent with the approach of the Maintenance Rule 
(10 CFR 50.65(a)(4)}. Industry guidance has been approved, and the South Texas 
Project pilot was approved in 2007. The NRC expects to receive a model application 
in 2010 for review and approval. 

• Initiative 5b, QRisk Informed Method for Control of Survelllance Frequencies· M This 
initiative allows licensees to modify the frequency of technical specification 
surveillances based on test data and a risk-Informed evaluation. The staff approved 
industry guidance and a model application, and it has approved pilot applications for 
the Limerick Generating Station in 2006 and Dlablo Canyon in 2000. The staff is 
currently receiving and reviewing applications for this initiative. 

• Initiative 6, •Modification of Limiting Condition for Operation 3.0.3, Actions and 
Completion Times~ - This initiative provides a 24-hour completion time for a limited 
scope of technical specification systems when both safety trains are inoperable. 
The industry is in the process of resolving discrepancies between its Combustion 
Engineering topical reports WCAP~16125, Revisions 1and2, "Justification for 
Risk-.Jnformed Modifications to Selected Technical Specifications for Conditions 
Leading to Exigent Plant Shutdown," dated December 2007 and May 2009, 
respectively, and the NRC's draft safety evaluation. The NRC is currently reviewing 
the May 2009 document. The NRC expects to receive a BWR topical report in 
FY2010. 
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• Initiative 7, "Non-Technical Specifications Support System Impact in Technical 
Specifications System Operability•: This initiative permits a risk-informed delay time 
before entering limiting condition for operation actions for inoperabillty attributable to 
a loss of support function provided by equipment not addressed in technical 
~pecificat!ons. Guidance documents have been approved for snubbers and hazard 
barriers, and the industry is coni::ldering additional proposals. 

• initiative 8, "Remove/Relocate Non-Safety and Non-Risk Significant Systems from 
Technical Specifications" - This initiative would review technical specifications to 
remove certain system functions that had been included solely because they were 
judged to be risk significant at one time, but additional analysis could show them not 
to be. The industry and staff are in preHmlnary discussions on this initiative. 

10.3.4 Development of Standards 

The NRC worked with ASME and the American Nuclear Society (ANS) to develop a national 
consensus standard for PRA quality. In February 2009, ASME and ANS issued their joint PRA 
quality standard. ASMEIANS-RA-Sa-2009, "Standard for Level 1/1..arge Ear1y Release 
Frequency Probabilistic Risk Assessment for Nuclear Power Plant Applications," and the NRC 
endorsed it in RG 1.200, Revision 2, in March 2009. The Survey of Current Regulatory and 
Safety Issues section of this report provides further information on the PRA standard for external 
events. 

The agency plans further revisions to the RGs to incorporate revisions to the ASMEJANS 
standards as they are published, tncluding standards addressing low power and shutdown 
modes, and Level 2 and 3 PRA. 

10.4 Safety Culture 

An important means to implement any policy that gives due priority to safety Is to foster a strong 
safety culture in the organization. The following discussion focuses upon safety culture, and 
efforts to improve safety culture, in the NRC and in the nuclear industry. 

10.4.1 NRC Monitoring of Licensee Safety Culture 

This section covers the policies, programs, and practices that apply to licensee safety culture. 

10.4.1.1 Background 

Section 6.3.2 of this report describes the Reactor Oversight Process. Based on lessons 
learned from the Davis~Besse reactor pressure vessel head degradation event and o1her 
considerations. the NRC enhanced the Reactor Oversight Process to more fully address safety 
culture and identify safety culture problems earlier so that corrective steps can be taken to 
address the problems and prevent further plant performance degradation. 

10.4, 1.2 Enhanced Reactor Oversight Process 

The NRC has adopted the IAEA International Nuclear Safety Advisory Group's definition of 
safety culture provided in Safety Series No.75-INSAG-4, ·safety Culture," dated February 1991, 
as -ihat assembly of characteristics and attitudes in organizations and individuals which 

83 



... 

establishes that, as an overriding priority, nuclear safety issues receive the attention warranted 
by their significance." 

On the basis of a review of safety culture attributes developed or applied by IAEA, NEA. INPO, 
regulatory bodies in other countries, and other domestic organizations, staff expertise, and input 
and feedback from NRC stakeholders. the staff identified the following components, as important 
to safety culture: 

• · decisionmaking 
• resources 
• work C:ontrol 
• work practices 
• corrective action program 
• operating experience 
• self· and independent assessments 
• environment for raising safety concerns 
• preventing, detecting, and mitigating perceptions of retaliation 
• accountability 
• continuous learning environment 
• organizational change management 
• safety policies 

The Reactor Oversight Process inspection guidance documents define each one of the safety 
culture components in a greater level of detall (e.g., cross-cutting aspects). The Reactor 
Oversight Process applies the safety culture components, and their associated aspects, in . 
different ways. The first nine safety culture components are applied in the baseline Inspection 
and assessment program. All 13 safety culture components are applied in selected baseline, 
event followup. and supplemental inspection procedures (IPs}. 

Licensees perform periodic, voluntary self.assessments of safety culture in accordance with 
industry guidelines. There are no regulatory requirements for licensees to perfonn safety 
culture assessments routinely. However, depending on the extent of deterioration of licensee 
performance, the NRC has a range of expectations regarding regulatory actions and licensee 
safety culture assessments, as described below. 

The Reactor Oversight Process employs a graded approach, such that plants that are 
performing in a specified manner warrant only a routine level of inspection and oversight. 
However, as licensee performance deteriorates, inspection and oversight become increasingly 
more intrusive to ensure safe plant operation. The Reactor Oversight Process safety culture 
enhancements continue to allow licensees to self-diagnose and implement corrective actions for 
their performance problems before the NRC performs followup inspections. 

For most licensees {i.e., those listed in the Licensee Response column, Column 1, of the Reactor 
Oversight Process Action Matrix). the NRC performs the baseline inspection program. In the 
routioo or baseline inspection program, the inspector will develop an inspection finding and then 
identify whether an aspect of a safety culture component is a significant causal factor of the 
finding. The NRC communicates the inspection findings to the licensee along with the 
associated safety culture aspect. 



The NRC revised the IP that focuses on problem identification and resolution to allow inspectors 
to have the option to review licensee self-assessments of safety culture. The problem 
identification and resolution IP also instructs inspectors to be aware of safety culture components 
when selecting samples. In additton, questions related to safefy~conscious work environment 
were enhanced in the procedure. · · 

The agency revised lP 71153. "FoUowup of Events and Notices of Enforcement Discretion,· 
dated June ·10, 2006, to direct inspection teams to consider contributing causes related to the 
safety culture components as part of their efforts to fully understand the circumstances 
surrounding an event and its probable cause(s). 

As part of the assessment process (conducted twice per year), the NRC considers the aspects of 
safety culture components associated with inspection findings to determine whether common 
themes exist at a plant. If, over three oonsecuti\le assessment periods (i.e., 18 months), a 
licensee has the same safety culture issue with the same common theme, the NRC may ask the 
licensae to conduct a safety culture self-assessment. 

As licensee performance declines (Regulatory Response coiumn, Column 2, of the Reactor 
Oversight Process Action Matrix), the inspectors, through a specific supplomental IP, verify that 
the licensee's root cause, extent of condition, and extent of cause evaluations for the 
risk .. significant finding(s) appropriately considered the safety culture components. 

When the licensee performance degrades further (Degraded Cornerstone column, Column 3, of 
the Reactor Oversight Process Action Matrix), the NRC expects that the licensee's root cause 
evaluation for the risk·significant finding(s) determined whether any safety culture component 
contributed to the risk-signfflcant perfonnance issues. If through the conduct of supplemental 
IP 95002, •inspection for One Degraded Cornerstone or any Three White Inputs in a Strategic 
Performance Area·. dated June 22, 2006. t,he NRC determines that the licensee did not 
reoognize that safety cuiture components caused or significantly contributed to the 
risk-signifi~nt performance issues. the NRC may request the licensee to complete an 
independent assessment of Its safety culture. 

Finalty, for licensees with more significant performance degradation (Multiple/Degraded 
Cornerstone column, Cotumn 4, of the Reactor Oversight Process Action Matrix), the NRC will 
expect the licensee to conduct a third-party independent assessment of Its safety culture. The 
NRC wiU review the ticensee's assessment and will conduct an independent assessment of the 
licensee's safety culture via a specific supplemental IP that was substantially revised to provide 
guidance for these assessments. The staff applied this revised IP for the first time at the Palo 
Verde plant in 2007. 

In July 2006, the NRC implemented revisions to the Reactor Oversight Process Inspection and 
assessment processes related to safety culture. The NRC inspectors received training on 
safety culture in general and on the changes to the Reactor Ollersight Process before 
implementation. Ongoing inspector training now indudes safety culture topics. In 2008, the 
NRC conducted a self-assessment to review the changes to the Reactor Oversight Process over 
the initial 18--month implementation period. Lessons learned from the initial 18-month 
implementation period and from the Palo Verde supplemental inspection resulted in IP and 
program guidance changes. Spme of the more significant changes included using a graded 
approach to evaluating safety culture assessments and· the inclusion of additional guidance 
related to safety-conscious work environment considerations. 
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The safety culture changes made to the Reactor Oversight Process were Intended to provide the 
NRC staff with (1) better opportunities to consider safety culture weaknesses and to encourage 
licensees to take appropriate actions before significant perfonnance degradation occurs, (2) a 
process to determine the need to specifically evaluate a licensee's safety culture alter 
performance problems have resulted In the placement of a licensee in the Degraded 
Cornerstone column of lhe Reactor Oversight Process Action Matrix, and (3) a structured 
process tQ evaluate the licensee's Safety culture assessment and to independently conduct a 
safety culture assessment for a licensee in the Multiple/Repetitive Degraded Cornerstone 
column of the action matrix. 

By using the existing Reactor Oversight Process framework, the NRC's safety culture oversight 
activities are based on a graded approach ana remain transparent1 understandable, objective, 
risk informed, performance based, and predictable. 

10.4.2 The NRC Safety Culture 

As previously noted in Section 10.4.1, the NRC recognizes the Importance of nuclear plant 
operators establishing and maintaining a strong safety culture - a work environment where 
management and employees are dedicated to putting safety first. In November 2009, the 
agency published the draft Safety Culture Policy Statement in the Federal Register that set forth 
the expectation that all licensees and certificate holders establish and maintain a positive safety 
culture. Similarly, given the NRC's safety and security mission, the NRG recognizes the 
importance of maintaining Its own strong safety culture and the need to continuously seek to 
improve its internal organizational effectiveness. 

In response to the identification of licensee safety culture weaknesses as contributing factors to 
events, the agency revised the Reactor Oversight Process in 2006 to better address safety 
culture; enhancement efforts to the Reactor Oversight Process continue. Thes.e external efforts 
prompted internal reflection on how to improve the agency's own safety culture. Accordingly, in 
October 2008, the agency chartered the NRC Internal Safety Culture Task Force to provide a 
report to the Commission outtining potential initiatives that could improve the agency's internal 
safety culture. 

Based on the r~sults from a range of data collection activiUes and the experience and knowledge 
of Its members, the NRC lntemal Safety Culture Task Force developed a set of 
recommendations. These recommendations, which are being implemented, aim to create 
effective and laSting Improvements for supporting a strong safety culture. Actions include the 
following: 

• the appointment of an agency Safety Culture Program Manager 
• integrating safety culture into the NRC's Strategic Pfan and Integrating performance 

management tools · 
• developing training on safety culture principles and expectations 
• evaluating the agency's problem identification, evaluation, and resolution processes 
• establiShlng clear expectations and accountablltty for maintaining current .policies and 

procedures 

SECY·09·0068, "Report of the Task Force on Internal Safety Culture; dated April 27. 2009, and 
SECY·I0-0009, •tntema! Safety Culture Update," dated January 26, 2010, provide more details. 
including, in the latter, a status on the implementation of the recommendations in the task force 
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report. 

Complementing this new initiative is ths agency's ongoing effort to encourage the free and open 
discussion of differing professional views in order to develop sound regulatory Policy and 
decisions. The NRC strives to establish and maintain an OCWE that encourages all employees 
and contractors to promptly voice differing views without fear of retaliation. The staff created the 
OCWE Web page (htto://www.nrc.gov/about-nrclvalues/open-work:§Qvironmenthtml) in 2007 to 
clearly communicate that the NRC encourages trust. respect. and open communication to foster 
and promote a positive work environment that maximizes the potential of all individuals and 
improves regulatory oecisionmaking. The OCWE Web page also identifies some of the Policies 
in place that permit employees at all levels in all areas tO provide professional views on virtually 
all matters pertaining to the agency's mission. 

The NRC Open Door Policy (first communicated to agency employees In 1976), the NRC 
Differing Professional Opinions Program (formally established in 1980}, and the NRC 
Non*Concurrence Process (established in 2006) illustrate the NRC's commitment to the free and 
open discussion of professional views. In 2008, the NRC created the NRC Team Player awards, 
which recognize and celebrate behaViors that support an OCWE where differing views are 
welcomed. valued, fairly considered, and addressed. 

The agency uses the Office of the Inspector General's periodic Safety Culture and Climate 
Survey as a means to assess the effectiveness of these new and existing safety culture efforts. 
In 1998, the Office of the Inspector General conducted the first in a continuing· series of Safety 
Cutture and Climate Surveys as a means to identify areas for additiorial organizational 
imp;ove.ments. The surveys are voluntary. provide for anonymity, and are offered to all NRC 
employees, supervisors, and managers. In addition, the use of a sur.1ey makes it possible to 
compare cat.egory-level results for the NRC to other U.S. organizations that have completed 
such a survey. Ttie Office of the Inspector General has conducted the Safety Culture and 
Climate Surveys four times: 1998. 2002, 2005, and most recently in 2009. 

An unprecedented 87-pereent survey response rate in 2009 surpassed the response rate or 
71-percent in 2005 and the average rate of return of 80 percent of high-performance companies. 
Compared to results for the 2005 Safety Culture and Climate Survey, the agency saw substantial 
improvements in 16of17 categories surveyed, and scores were generally in line with or better 
than those of U.S. high-performance companies. Those categories showing outstanding 
improvement include the following: 

• mission and Strategic Plan 
• image 
• performance management 
• commitment to continuous improvement 
• management leadership 
• OCWE 

The Office of the Inspector General's detailed report on the 2009 survey is available on the 
NRC's Web site at http://www.nrc.govfr;gading-rm/doc·collectionslinso-gen/2009. The NRC is 
addressing the survey responses to maintain areas identified as strengths and to improve areas 
Identified as challenges. The staff is developing office and agency action plans and conducting 
agencywide. focus groups to gain further insight into survey findings in order to pursue 
continuous improvement in both safety culture and organizational effectiveness. 
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10.5 Managing the Safety and Security interface 

Safety and security have atways been the primary pillars of the NRC's regulatory programs. In 
today's environment. with a greater emphasis on security~related matters, safety and security 
activities have become closely intertwined, and it is critical that consideration of these activities 
be integrated so as not to diminish or adversely impact either safety or security. While many 
safety and security activities complement each other, there is the potential for security measures 
to adversely affect plant safety, and for safety activities to adversely affect securlfY. 
Recogntzing this potential for adverse impact, the NRC h$ increased its attention to the 
Interfaces between these two areas. · · 

The NRC's mission statement and strategic goals establish a firm foundation for oiJr regulatory 
framework that stresses the imPortance of maintaining both safety and security. The NRC is 
implementing a number of efforts in the areas of rulemaking, licensing and lnsJ)ectlon to 
recogniz.e, establish and improve this interface. The NRC has been working multilaterally with 
the IAEA and bilaterally with our international counterparts to promote this concept. Since the 
fourth U.S. National Report was issued, the·NRC promulgated 10 CFR 73.58, ·safety/Security 
Interface Requirements for Nuclear Power Reactors,'" that requires licensees to assess and 
manage changes to safety and security activities so as to prevent or mitigate potential adverse 
affects that could negatively impact plant safety or security. In addition, as part of the reactor 
secunty rulemaking effort, the NRC developed guidance on safety and security interfaces at 
nuciear power plants, RG 5,74. '"Managing the Safety/Security Interface." 

The section of this report on major regulatory accompffshments discusses the power reactor . 
security rulemaking in more detail. 

In 2000. NRC revised the Reactor Oversight Process to establish a risk-informed baseline 
inspection program and to set documented risk-informed thresholds for licensee safety and 
security performance, above which increased NRG oversight would be warranted.. This 
initiative affirmed the NRC's commitment to better integrate security into the oversight process, 
by enhancing the safety and security interface as part of the NRC's approach to assess licensee 
performance. 

Satisfactory licensee parfonnance in the Reactor Oversight Process cornerstones provides 
reasonable assurance of safe and secure facility operation and that the NRC's safety and 
security missions are being accomplished. Like the other cornerstones, the security 
cornerstone contains inspection proeedures and performance Indicators to ensure that Its 
objectives are being met. NRC addresses the safety and security interface issues in evaluating 
their implications among the cornerstones and In the cross-cutting areas of human performance, 
safety conscious work environment, and problem identification and resolution. Therefore, 
safety and security are integrated into the NRC's regulatory framework and evaluated by the 
NRC staff using a common process. To ensure licensees are complying with the regulations, 
the NRC has incorporated the evaluation of the licensee's interfaces with nuclear security into ~s 
inspection procedures. 

The section of this report on nuclear programs and section 6.3.2 of this report discuss the 
Reactor Oversight Process in more detail. 

Another example of where NRC is promoting strong linkages between safety and security Is in 
the area of organizational culture. Jn 2008, the NRC began to expand Its policy on safety 
culture to address the unique aspects of security and to make it applicable to all licensees and 
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certificate holders. This effort is ongoing and has included interactions and a public meeting 
with a v-.ide range of stakeholders, including nuclear power plant licensees. 

Most participants in the public meeting supported a jaint policy statement that addressed safety 
culture and security culture rather than separate policy statements. Stakeholders generally 
believed that the policy statement should recognize that security culture is one of several 
integrated parts of a licensee's overall safer; culture. In other words, it was recognized that 
there Is no real distinction between cultures, for example, there is not a standalone radiation 
safety culture, a nuciear criticality safety culture, a fire safety culture, or an environmental 
protection C1Jlture. Each of these programs is focused on safety for a particular discipline; the 
licensee safety culture is made up of an the disciplines in an integrated manner. 

The resulting safety culture policy statement was submitted to the Commission in SECY 09 0075, 
•safety Culture Policy Statement: dated May 18, 2009. In October 2009, the Commission 
directed in SRM-SECY-09-0075, "Staff Requirements- SECY-09..0075- Safety Culture Policy 
Statement," that the staff publish the policy statement in the Federal Register for public comment. 
This action will continue to engage a broad range of sta!c:eholders and wiH seek opportunities to 
harmonize tenninology with existing standards and references. The NRC eKpects to issue a 
revised safety culture policy statement in 2011. This revision to the safety culture policy 
statement v.ill provide another mechanism to strengthen and reinforce the safety and security 
Interface. 

The section of this report on major regulatory accomplishments and section 10.4 discuss the 
NRC safety culture In more detail. 
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ARTICLE 11. FINANCIAL AND HUMAN RESOURCES 

1. Each Contracting Party shall take the appropriate steps to ensure that adequate 
financial resources are available to support the safety of each nuclear installation 
throughout its Ufe. 

2. Each Contracting Party shall take the appropriate steps to ensure that sufficient 
numbers of qualified staff with appropriate education, training. and retraining are 
available for all safety.related activitieS in or for each nuclear Installation, 
throughout Its life. 

This section explains the requirements about financial resources thnt licensees mu.st have to 
support the nuclear installation throughout Its life, and the regulatory requirements for qualifying, 
training, and retraining personnel. 

11.1 Financial Resources 

Adequate funds for the safe construction. operation, and decommissioning of nuclear installation 
are necessary for the protection of public health and safety. Although there does not appear ta 
be a consistent relationship between a llcensee's finances and operational safety, somt't 
evidence suggests that financial pressures have limited the resources devoted to corrective 
actions, plant improvements, and other safety-related expendlturss. Furthermore, because a 
power reactor must operate to supply the revenues for eventual plant decommissioning, any 
shutdown of a plant before Its owner has accumulated sufficient funds for decommissioning 
could potentially hinder the safe decommissioning of that plant. 

Addltionally, many States in the U.S. have undertaken economic deregulation of nuclear power 
plants. Traditionally, nuclear power plant CMtners in many States have been large, vertically 
integrated companies with substantial assets in generation, transmission, and distribution. In 
exchange for having exdusive franchises to supply electric power in defined geographical areas, 
nuclear plant owners have had the rates they charge to their customers regulated by State 
government. This system of rate-based regulation has ensured a source of funds for 
oonstructJon, operation, and decommissioning of nudear power plants. Nonetheless, this 
model of rate-based regulation has been changing and the NRC has adjusted Its processes in 
response. 

The NRC distinguishes among financial quallficatlons for construction, operation, and 
decommissioning of nuciear power plants, and has separate regulations and programs that apply 
to each. The NRC also implements programs to ensure that the public has financial protection 
for bodily injury and property damage losses in the event of an accident. Finally, the agency 
has implemented requirements to ensure that licensees have insurance to help pay onslte 
recovery costs resulting from accidents and to suppty funds for post-accident restart or 
decommissioning. 

11.1.1 Financial Qualifications Program for Construction and Operations 

This section explains the financial qualifications program for construction and operations and 
describes NRC reviews for construction permits, operating licenses, combined licenses, 
post-operating non~transferred licenses, and license transfers. 
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Section 182.a of the Atomic Energy Act provides that "each application for a license ... shall 
specifically .state such information as the Commission, by rule or regulation, may determine to be 
necessary to decide such of the technical and financial qualifications of the applicant ... as the 
CommisSion may deem appropriate. for the license." To implement this provision, the NRC has 
developed the regulations and guidance discussed below. 

11.1.1.1 Construction Permit Revie~ 

As required by 10 CFR 50.33(t)(1 ), appll~nts for constll.!ction permits must submit Information 
that "demonstrates that ihe applicant possesses or has reasonable assurance of obtaining the 
funds necessary to cover estimated construction costs and related fuel cycle costs ... 
Appendix C, "A Guide for the Financial Data and Related Information Required to Establish 
Financial Qualifications for Facility Construction Permits," to 10 CFR Part SO gives more specific 
directions for evaluating the financial qualifications of appOcants. 

11. 1. 1. 2 Operating License Reviews 

An ~electric utilityN as defined in 10 CFR 50.2, "Definitions". is "any entity that generates or 
distributes electricity and which recovers the cost of this electricity, either directly or Indirectly, 
through rates established by the entity itself or by a separate regulatory authority.~ Electric 
utilities are exempt under 10 CFR 50.33(1) from reviews of financial qualifications of applications 
for operating Ucenses. The reason for this exemption is that cost.of-service rate regulation, as it 
has existed in the United States, has ensured that ratepayers provide a source of funds for the 
safe operation of nuclear pmYer plants. Applicants for operating licenses that are not electric 
utilities are required under 10 CFR 50.33(1)(2) to submit information that demonstrates that they 
possess or have reasonable assurance of obtaining the necessary funds to cover estimated 
operating costs. Nonelectric--utility applicants for operating ncenses are also required to submit 
estimates for the total annual operating costs for each of the first 5 years of operation of their 
facilities and must state the sources of funds to cover operating costs. 

11. 1. 1.3 Ccmbined License Application Reviews 

As authorized in 10 CFR Part 52, applicants may apply for a combined OOflstruction permit and 
operating license. Under 1 O CFR 52. 77, "Contents of Applications; Technical Information," 
such applications must contain all of the information required under 10 CFR 50.33, ·contents of 
Applications; General Information," including information about financial quallfications. The 
NRC uses the procedures described above to review future combined license applications. 

11. 1. 1.4 Postoperavng License Nontransfer ReViews 

The NRC does not systematically review the financial qualifications of power reactor licensees 
once it has issued an operating license, ether than for license transfers as described below. 
However, as provided In 10 CFR 50.33(f){4). the NRC can seek additional information on 
licensees' financial resources if the agency considers uuch information appropriate. 

11.1.1.5 Reidews of License Transfers 

The NRC regulations in 10 CFR 50.80, "Transfer of Licenses," require agency review and 
approval of transfers of operating licenses, including licenses for nuclear power plants that are 
owned or operated by electric utilities. The NRC performs these reviews to determine whether 
a proposed transferee or neW owner is technically and financially qualified to hold the license. 
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NUREG·1577, Revision 1, "Standard Review Plan on Power Reactor Licensee' Financial 
Qualifications and Decommissioning Funding Assurance," dated February 1999, describes the 
agency's overall review process of applicant and licensees' financia! qualifications for nuclear 
power plant construction and operation. · 

11.1.2 Financial Qualifications Program for Decommissioning 

Among other sections Of the Atomic Energy Act, Section 1 H2.a establishes the basis for the 
NRC's regulations and guidance on decommissioning funding assurance. In addition. 
10 CFR 50.75, •Reporting and Recordkeeping for Decommissioning Planning," gives the 
requirements for licensee recordkeeping and reporting of nuclear decommissioning funds to the 
NRC. 

11.1.3 Financial Protection Program for Liability Claims Arising from Accidents 

The Prioo-Anderson Act of 1957. which became Section 170 of the Atomic Energy Act, governs 
the U.S. financial protection program. Along with related definitions in Section 11, Section 170 
supplies the financial and legal frameworks to compensate those who suffer bodlly injury or 
property damage as a result of accidents at nuclear facilltles covered by the law. The NRC 
regulations implementing the provisions of Section 170 for NRC licensees are codified in 
10 CFR Part 140, "Financial Protection Requirements and Indemnity Agreements." 

The Prica.Andetson Act was enacted to (1) remove the deterrent to private-sector participation in 
atomic energy presented by the threat of" potentially enonnous liability ciaims in the event of a 
catastrophic nuclear accident and (2) ensure that adequate funds are available to 1he public to 
satisfy liability cla_ims if such an accident were to occur. 

The Price-Anderson Act was revised most recently in 2005, when Congress renewed the 
Commission's authority to cover new facilities until 2020. Under the current law, power reactors 
over 100 megawatts electric must contribute to a funding pool that replaces the U.S. Government 
as the second provider of funds if the first layer of financial protection (liability insurance, now 
$375 million) is exhausted. 

After an accident, reactor operators must pay Into a "retrospective premium pool" in maximum 
annual installments not to exceed $15 million, up to a total of $111.9 million each. But payment 
Is called for only if the accident exhausts the first layer of financial protection, and only If and to 
the extent that, additional funds are needed to pay the damages. With 104 reactors currently 
participating in the system, the total financial protection available under the Price-Anderson Act 
for any ona accident is approximately $12 billion {$375 million primary coverage plus 
($111.9 miflion per reactor times 104 reactors)) which is also the limit on liability. As reactors 
leave the retrospective premium system as a result of permanent closure or join as the resurt of 
construction of new reactors, this coverage limit may fall or rise. A change in the Hmtt may also 
occur when the $111.9 million contribution is adjusted for inflation, as must be done every 
5 years. ln any event, Congress will address any damages exceeding the total sum that 
reactors must contribute to the pool and will decide upon the next steps needed for 
compensation. 

The pub He benefits significantly from another feature of the Price-Anderson Act. Claimants 
need only prove that the accident caused their injury to receive compensation for damages from 
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any accident with significant offsite releases of radiation (i.e .• an "extraordinary nuclear 
occurrencen). Neither proof of fault nor proof of what caused the accident is necessal}'. 

Claims for more than 150 alleged incidents involving nuclear material have been filed under 
various liability policies since the inception of the Prtce-Andemon Act In 1957. The insured 
losses and expenses paid so far total more than $ 125 million. Most payments arose out of the 
accident at Three Mile Island Unit 2. 

11.1.4 Insurance Program for Onsite Property Damages Arising from Accidents 

Among other sections of the Atomic Energy Act, Section 162.a giv~s the basis for the NRC's 
onsite property damage Insurance requirements for operating nuclear power reactors contained 
in 10 CFR 50.54(w). . 

The U.S. nuclear industry has not experienced an accident involving radioactive release since 
the Three Mlle Island Unit 2 event in 1979. 

11.2 Resulatorv Requirements for Qualifying, Training, and Retraining Personnel 

This section explains the regulatory requirements for qualifyjng, training, and retraining 
personnel. It discusses the gov~rning documents, the process for implementlng requirements, 
and expertenc:e. It also discusses INPO accreditation activities. 

11.2.-1 Governing Documents and Process 

The NRC regulates the training requirements for licensed operators and licensed senior 
operators under 10 CFR Part 55, "Operators' Licenses," which allows facility Jicensees to have 
operator requaliflcation program content that is derived using a systems approach to training 
(SAT). as defined In 10 CFR 55.4, •oefinltions," or Uiat meets tile requirements outlined in 
10 CFR 55.59(c). Subpart D, "Appjlcations, •of 1 O CFR Part 55 requires that operator license 
applications must contain information about an individual's training and experience, unless the 
facility licensee certifies that the applicant has successfully completed a Commission-approved 
training program that Is SAT-bas&d and uses an acceptable simulation facility. 

The operator licensing process at power reactors Includes a generic fundamentals examination 
covering the theoretical knowledge that is required to operate a nuclear power plant. license 
applicants must pass the genertc fundamentals examination before they can take a site-specific 
examination. The site-specific examination consists of a written examination and an operating 
test that includes a plant walkthrough and a dynamic performance demonstration on a simulation 
facility. 

The NRC staff has transferred most of the responsibffity for developing site-specific licensing 
examinations to facility licensees. In 19'99, the NRC amended 1 O CFR Part 55 to allow nuclear 
power reactor licensees to prepare the wrftten examinations and operating tests that the agency 
uses to evaluate the competence of applicants for operators' licenses at those facilities. 
Licensees that elect to prepare their own examinations are required to establish procedures to 
control examination security and Integrity. They prepare and submit proposed examinations 
and operating tests to the NRC according to the guidance in NUREG-1021, Revision 9, 
Supplement 1, •ope~ator Licensing Examination Standards for Power Reactors," dated October 
2007. The NRC reviews the facility-prepared examinations, prepares examinations for facility 
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licensees upon request. administers a!i operating tests, makes the final licensing decisions, and 
issues the licenses. 

As required by 10 GFR 50.120, "Training and Qualification of Nuclear Power Plant Personnel,• 
licensees must establish, implement, and maintain training programs using a SAT approach for 
eight categories of non-licensed workers at nuclear power plants and for the shift supervisor, 
who is licensed in accordance with 10 CFR Part 55. These provisions complement lhe 
requirements for training based on a systems approach for the requalifica1ion of licensed 
operators and licensed senior operators. RG 1.8, ReVislon 3, ·aualiflcation and Training of 
Personnel for Nuclear Power Plants," dated May 2000, contains guidance to implement the 
regulations. 

The NRC continues to endorse the training accreditation process managed by INPO. The staff 
recognizes that training programs developed in accordance with INPO guidelines and accredited 
by the National Nucfear Accrediting Board am SAT based; therefore, accredited programs are 
considered to be consistent with the regulations in 10 CFR Part 55 and 1 O CFR Part 50.120. 
The NRG also recognizes that INPO-mana9ed accreditation and associated training evaluation 
activities are an acceptable means of self-improvement in training. Such recognition 
encourages industry initiative and reduces NRC evaluation and inspection activities. 

In accordance with its memorandum of agreement with INPO, the NRC monitors INPO 
accreditation activities as part of its continuing assessment of the effectiveness of the industry's 
training programs. Specifically, the NRG staff observe.s selected accreditation team visits and 
NRG managers periodically observe National Nuclear Accrediting Board meetings. These 
observations are Intended lo monitor the implementation of programmatic aspects of the 
accreditation process, bUt they al&o give an opportunity to assess the selected Performance 
areas of fac!lity licensees. 

I If the National Nuclear Accrediting Board has concerns about the performance of an accredited 
training program, it will place the program on probation. This does not necessarily place a 

I training program in non--compllance with either 10 CFR Part 55or10 CFR 50. 120 because 
training programs are accredited to a standard of exceHence rather than to a minimum level of 
regulatory compliance. However, the NRC does review the circumstances leading to the 
probation to ensure safe operations and continued compliance with the regulations. 

The National Nudear Accrediting Board may aiso withdraw accreditation in response to major 
deficiencies in a licensee's accredited training program. If accreditation is withdrawn, the NRC 
would ask that the licensee report the cira.imstances of the withdrawal for the staff to determine 
the significance of the issues related to the withdrawal. If the NRC detennines that compliance 
wtth the regulations is not affected. it may not be necessary to take any further action. If the 
withdrawal Is linked to a breakdown in the training process or a safety~signlflcant Issue, the NRC 
will conduct an Immediate inspection focused on the process problem or safety issues. If 
appropriate, the agency would take further action, sueh as Issuing confirmatory action letters or 
orders. 

The NRC monitors indus1ry perfonnance in implementing the training requirements of 
1 O CFR Part 50 and 1 O GFR Part 55 by (1) reviewing licensee event reports and inspection 
reports for training issues, (2) observing the accreditation process, and (3) reviewing the results 
of operator licensing activities. Guidance for periodically inspecting the licensed operator 
requalification training program at every facility is given in IP 71111.11, "Licensed Operator 
Requatlfication Program," dated January 5, 2006. When appropriate for cause, the NRC will 
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also use IP 41500, "Training and Qualification Effectlveness,ft dated June 13, 1995. which 
references the guidance in NUREG-1220, Revision 1. "Training Review Criteria and Procedures," 
dated January 1993, to verify compliance with SAT requirements. 

11.2.2 Experience 

The NRC reviewed training issues contained in licensee event reports and inspection reports 
during 2009 using data from the Human Factors Information System. which is described in 
Article 12. The review revealed that the proportion of human performance issues attributable to 
training for U.S. nudear power plants in 2008 was 4 percent. As noted in the 2007 version of 
this report, this figure decreased from. 8 percent in 1999 to 4 percent in 2005. The 
tralning..related Issues identified by the review concentrated in two subcategories: (1) training 
less than adequate and (2) individual knowl.edge less than adequate. The NRC annually 
assesses the effectiveness of training .in the nuclear industry and prepares a rePort of its 
findings; the reports for 1999 through 2007 appear on the NRC's public web site. 

Although the NRC identified some limited specific weaknesses in training programs, all indicators 
suggest that the industry is successfully Implementing training programs in accordance with the 
regulations. The NRC will continue to monitor selected performance areas. emphasizing the 
identification and resolution of training process problems. 
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ARTICLE 12. HUMAN FACTORS 

Each Contracting Party shall take the appropriate steps to ensure that the capabilities and 
limitations of human performance are taken into account throughout the life of a nuclear 
installation. · 

This section explains the NRC program on human performance. This program has seven major 
areas: (1) human factors engineering ls~ues. (2) emergency operating procedures and plant 
procedures, (3) working hours and staffing. (4) frtness for duty, (5) Human Factors Information 
System. (6) support to eventinvestigations and for-cause inspections, and (7) training. 

12.1 Goals and Mission of the Program 

The NRC has a comprehensive program for ensuring that human performance is properly 
addressed in a risk~infonned regulatory framework for maintaining reactor safety. The NRC 
developed the program based on reviewing risk information and activities in the domestic and 
international nuclear industry, 

12.2 Program Elements 

The Reactor Overs,ght Process (diS\;ussed ln Article 6) focuses on cornerstones of safety that 
are assessed through a combination of performance indicators and risk-informed inspections 
that focus on risk-significant activities and systems related to the cornerstones. The three 
elements that cut across the cornerstones are human performance, a safety-conscious work 
environment, and corrective actions. The Human Performance Program has contributed 
directly to the development of a supplemental IP retatec! to the human perlormance cross-cutting 
element. The Human Performance Program is also engaged In the other two elements. as a 
safety-conscious work environment and many of the actions involved in correc.tive action 
programs resutt from human performance problems. 

The Human Perfonnance Program also supports the risk-informed and performance-based plan 
by generating, collecting. and evaluating data on human performance for use in human reliability 
analysis models. The staff evaluates Information to gain Insights supporting risk:~informed 
regulation and to find human performance data for human reliability analysis. The NRC Is 
developing the Human Event Repository and Analysis system to analyze and collect human 
performance information from commercial nuclear power plants and other related technologies 
to support regulatory applications in human reliability analysis and human factors. The system 
aims to supply empirical evidence to justify or improve human error probabilities in the PRA 
The Human Event Repository and Analysis system stores human performance Information 
obtained from event analysis, using the information collection methods and process documented 
in NUREG/CR-6903, Volumes 1 and 21 "Human Event Repository and Analysis {HERA) System." 
dated July 2006 and November 2007, respectively. 

The Human Perfom13nce Program monitors technological developments and emerging issues to 
help prepare the NRC for the future. Two ongoing activities include developing regulatory 
guidance for reviewing designs of control stations and processing requests related to 
deregulation. Because licensees are replacing aging analog controls and displays with digital 
components. and the NRC must be prepared to review safety issues for human-system 
interfaces resulting from such new designs and technologies. The NRC has been processtng 
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I many industry requests to transfer operating licenses, which may involve changes in 
organizational structure affecting human performance. 

·12.3 Significant Regutatorv Activitie§ 

The NRC perfonns significant regulatory activities in the followlng seven areas tQ Bddress human 
pe rfonnance: . 

• human factOf'S engineering issues 
• emergency operating procedure~ and plant pra<;:edures 
• shfft staffing 
• fitness for duty 
• Human Factors information System 
• support to event Investigations and fOr--cause inspections 
• training 

The following sections cover the first six activities: Article 11 describes training. 

12.3.1 Human Factors Engineertng Issues 

This section discusses human factors activities related to engineering issues. 

Governing Docu~nts and Process. The NRC evaluates the human factors engineering design 
of the main control room and control centers outside of the main control room using 
NUREG-0800, Chapter 18, Revision 2, ·Human Factors Engineering," dated March 2007, 
NUREG-0700, Revision 2, "Human System Interface Design Review Guldeline, • dated.May 2002. 
and NUREG-0711, Revision 2, "Human Factors Engineering Program Review Model," dated 
February 2004. These documents provide guidance for the review of human-system interface 
Issues In connection with the design certificatlon of nuclear installations and the NRC's 
inspection program. The NRC also uses NUREG-1764, Revision 1, "Guidance for the Review 
of Changes to Human Actions.'' dated September 2007. to review license amendment requests 
that credit the use of manual actions. Moreover, Information Notice (IN) 97-78. ·crediting of 
Operator Actions in Place of Automatic Actions and Modifications of Operator ACtions, Including 
Response Times." dated October 23, 1997, identifies references that the NRC uses to review the 
completion times of operator manual actions and how the actions will be reflected in the 
licensee's emergency procedures and operator training. In October 2007, the staff published 
NUREG-1852 ·oemonstrating the Feasibility and Reliability of Operator Manual Actions in 
Response to Flre, • for use in evaluating exemptions from fire protection requirements that 
assume credit for tlmefy manual actions. 

In an effort to make some of the current human factors guidance simpler, clearer, and more 
relevant to the digital environment. the staff published interim staff guidance entitled, "Digital 
Instrumentation and Controls Dl&C-ISG-05 Task Working Group #5 Highly-Integrated Control 
Rooms-Human Factors Issues (HICR-HF) ISG" Revision 1, dated November 3, 2008, about 
computer-based procedures, minimum inventory (of controls and displays to support plant 
shutdown), and crediting manual operator actions in diversity and defense·in-depth analyses. 
The staff intends to incorporate this interim guidance into permanent regulatory format (such as 
the standard review plans, NUREGs, RGs, or industry standards) over the next few years. 
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t;xperience. The NRC reviews licensees' requests that involve aspects of human factors 
engineering. Examples include crediting operator manual actions in amendments to plant 
technical specifications. transferring facillty operating licenses. and increasing the reactor's 
authorized power level (i.e •• power uprates). Recent license amendment requests from Oconee 
Units 1, 2, and 3 and Edv,;-in Hatch Units 1 and 2 aro examples of NRC reviews involving new or 
modified operator manual actions. The amendment from Oconee proposed cha.nges to manual 
actions as a result of a digital upgrade of the reactor protection system and engineered safety 
features actuation system. The amendment request from Hatch involved new operator manual 
actions to support an alternate source term. 

The NRC hes also evaluated some requests to transfer facility operating licenses, which affected 
management and organization, staffing, and technical qualifications. The NRC used 
NUREG·0800, Chapter 13, as the principal guidance for these reviews. 

The NRC also reviews and approves requests for power uprates from current1y licensed plants. 
For such requests. the NRC examines the effect of the power uprate on plant procedures. 
controls, displays, and alarms, and required operator actions using Section 2. 11. 1 or Review 
Standard (RS-001 },· •Revtew Standard for E}(tended Power Uprates," dated December 2003. 
(RS·001 is available on the NRC's public Web site along with additional general information on 
power uprates.) The agency recently reviewed and approved power plant uprates for 
Comanche Peak Units 1 and 2. Millstone Unit 3, and Calvert Cliffs. 

12.3.2 Emergency Operating Procedures and Plant Procedures 

Licensees must have programs to develop, implement, and maintain emergency operating and 
plant procedures. Attide 16 discusses emergency preparedness; the discussion here is limited 
to the human factoi:s aspect of emergency operating procedures. 

GoVernino Documents and Process. On Decoinber 17. 1982, the NRC issued GL 82-33, 
•Requirements for Emergency Response Capabiltty," which transmitted Supplement 1 to 
NUREG-0737, "Requirements for Emergency Response Capability," requiring each licensee to 
submit a set of documents for developing emergency operating procedures. 

~rience. No significant examples of emergency operating and plant procedures have been 
identified since 2007. 

12.3.3 Shift Staffing 

Governing Oowments and Proce§s. In 10 CFR 50.54(m), the NRC specifies the minimum 
number of licensed operators and senior operators required for nuclear power reactor facilities. 
Appendix R, •Fire Protection Program for Nuclear Power Facilities Operating Prior to 
January 1, 1979," and Appendix E, "Emergency Planning and Preparedness for Production and 
Utilization Facilities,· to 10 CFR Part 50 contain the NRC staffing requirements for fire brigades 
and emergency response personnel. 

In September 2002, the NRC began work on a process to evaluate exemption requests from the 
requirements in 10 CFR 50.54(m) resulting from the changing demands and.new technologies 
presented by advanced reactor control room designs and significant fight-water reactor control 
room upgrades. In July 2005, the NRC pubiished NUREG-1791, "Guidance for Assessing 
Exemption Requests from the Nuclear Power Plant Licensed Operator Staffing Requirements 
Specified in 10 CFR 50.54(m).~ The purpose of reviewing the exemption requests is to ensure 
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public health and safety by verifying that the applicant's staffing plan and supporting analyses 
sufficiently justify the requested exemption. NUREG/CR-6638, "Technical Basis for Regulatory 
Guidance for Assessing Exemption Requests from the Nuclear Power Plant Licensed Operator 
Staffing Requirements Specified in 10 CFR 50.54(m)," dated February 2004. explains the 
justification for the recommended process. 

Experience. No significant examples of shift staffing were identified for 2007-2009. 

12.3.4 Fitness for Duty 

This section discusses the NRC's requirements pertaining to the fitness for duty of nuclear power 
plant workers, induding requirements regarding the control of work hours and management of 
worker fatigue. · · 

. ' . ' ' 

Governing Documents and Process. As required by 1 O CFR Part 26, "Fitness for Duty 
Programs.· each licensee authorized to operate or construct a nuclear power reactor must 
implement a fitness for duty program for all personnel having unescorted access to the protected 
area of its plant. For performance objectives, 10 CFR Part 26 requires that licensees establish 
programs that (1) give reasonable assurance that nuclear power plant personnel perfonn their 
tasks in a reliable and trustworthy manner and are not under the influence of any substance. 
legal or Illegal, or mentally or physically impaired from any cause, (2) provide reasonable 
measures for the early detection of persons who are not fit to perfonn activities. and (3) have a 
goal of achieving a drug..free workplace and a workplace free of the effects of such substances. 

The NRC issues annual reports on statistical data and lessons learned by licensees from their 
fitness for duty program performance reports. The most recent of these is IN 2008-16, 
•summary of Fitness-for-Duty Program Performance Reports for Calendar Year 2001, • dated 
September 2. 2008. A project to automate the reporting and trending of performance data 
using a wel>-based approach is ongoing. In addition, the NRC has established an email 
address for licensees and individuals to submit fitness for duty questions, as well as a Web site 
where performance reports and the answers to frequently asked questions are pub6cly available. 

For worker fatigue. on March 31, 2008, the NRC published a rule that included new regulations in 
10 CFR Part 26, Subpart I, "Managing Fatigue." The NRC required licensees to implement the 
requirements in the rule by October 1, 2009, giving them an 18-month period to hire and train 
individuals as needed to ensure proper implementation of the work hour control requirements. 
Subpart l strengthens the effectiveness of fitness for duty programs by ensuring that worker 
fatigue does not adversely affect public health and safety. It also establishes enforceable 
requirements for the management of worker fatigue. In addition to the rulemaking and its 
associated analyses, the NRC issued RG 5.73, •Fatigue Management for Nuclear Power Plant 
Personnel," in March 2009 to provide guidance on how to Implement the rule. 

Experience. Licensees have successfully implemented the fitness for duty requirements, as 
shown by the small number of violations that have occurred to date. However, several issues 
were identified that needed further staff clarifications and actions. For example, on 
September 24, 2009, the NRG tssued EGM-09-008, qDisposttioning of Violation of NRC 
Requirements for Work Hours Control Before and Immediately After an Emergency Hurricane 
Declaration, .. about staffing before and after a hurricane. Under 10 CFR Part 26, Subpart I, 
licensees need not meet the work hour control requirements during dedared emergencies. The 
EGM effectively extends this provision by allowing licensees to sequester personnel on site 
during defined periods before and after a hurricane. 
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12.3.5 Human Factors lnfonnatlon System 

Governing Documents and Process. The Human Factors lnfonnation System is designed to 
store, retrieve. sort, and analyze human performance infom1Btion extracted from NRC inspection 
and licensee event reports. Initiated in 1990, this automated information management sy~tem 
can generate a variety of specializad reports that are not readily available from other NRC 
sources. In 2006, the NRC improved this system to better align the coding scheme with the 
Reactor Oversight Procsss and to enhance the system's search capabilities. The Human 
Factors Information System now captures information related to training, procedures and 
reference documents. fitness for duty, oversight, prob~m Identification and resolution, 
communications, human-system interface and environment, and work planning and practices. 

Experience. The NRC responds to stakeholder and public inquiries and data requests on this 
system on a regular basis. For example, Inspectors use the data generated by this system in 
preparing inspection activities related to human performance. In addition, the NRC's Office of 
Nuclear Regulatory Research uses the data to support activities in human performance and 
human reliability analysis. Other NRC program offices use the data to gain insights about 
human performance, to monitor the frequency of human performance issues, and to inform 
several ty~s of reports, such as intemal operating experience reports and the NRC's annual 
report on the effectiveness of training in the nuclear industry (discussed in Section 11.2.2 of this 
report). The NRC also uses a web page to disseminate information on human performance 
issues at individual nuclear power plant sites. 

12.3.6 Support to Event Investigations and For-Cause Inspections and Training 

Governing Documents and Process. NRC staff members with human factors expertise often 
participate in special inspections, Incident investigation team Inspections. augmented team 
inspections, event investigations, and supplemental inspections. Human factors experts have 
assessed management effectiveness, procedures, training issues, staffing issues, 
human-machine interfaces, personnel performance tssues, safety-conscious work environment, 
and safety culture. 

For training Issues, inspectors use IP 41500. For procedure Issues, inspectors use IP 42001, 
·Emergency Operating Procedures," dated June 28, 1991, and IP 42700, "Plant Procedures," 
dated Novembel'.15, 1995. For baseline inspections under the Reactor Oversight Process, 
inspectors use IP 71152, •Problem Identification and Resolution; dated February 26, 2010, 
which is Intended to establish confidence that each licensee is detecting and correcting problems 
in a way that limits the risk to the public and includes a review of the jicensee's safety-conscious 
work environment. A key premise of the Reactor Oversight Process is that weaknesses in 
problem identification and resolution programs will manifest themselves as performance issues 
that can be identified during the baseline inspection program or by crossing predetermined 
indicator thresholds. 

For supJ>'emental Inspections, IP 95003, wsupplemental Inspection for Repetitive Degraded 
Cornerstones. Muttiple Degraded Cornerstones, Multiple Yellow lnpu.ts or Ont:? Red Input: as 
revised in October 2006. includes requirements for the NRC staff to review the licensee's 
third-party safety culture assessment and independently assess the licensee's safety culture. 
Staff members with technical expertise in human factors and safety culture perform the safety 
culture inspection activities. The NRC first implemented the revised IP 95003 at the Palo Verde 
Nuclear Generating station in October 2007. Based on the lessons learned from the 2007 NRC 
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inspection and on input from the industry and the public, the staff updated Inspection Manual 
Chapter 0305, "Operating Reactor Assessment Program,~ in 2009. 

Ex~rien&@. In 2007, NRC staff with human factors ex~rtise participated in an IP 95003 
inspection at Palo Verde to assess human performance at the site. The inspectors determined 
that some findings related to procedure adherence had strong human performance contributions. 
The NRC discussed its safety concerns, and hoW and when these issues were ide_ntified with 
Palo Verde. Palo Verde made a commitment to take action to improve their performance. 

The NRG increased its plant oversight and conducted numerous inspections. The results of 
these inspections demonstrated that perfonnance at Palo Verde had Improved substantially. In 
Marci'! 2009, the NRC determined that the commitments previously made by Palo Verde had 
been completed and decided to reduce its oversight at this site. 

The NRC continued to monitor Palo Verde to verify that the facility is operating safely and that 
the licensee's performance improvements are being sustained by focustng on the effectiveness 
of site's programs and processes. The NRC plans to perform additional inspection activities in 
selected areas over a 2-year period to monitor Palo Verde improvement initiatives and to look for 
any Indications of potential decline in safety performance at the site. The first of these 
inspections was performed in January 2010 to assess the effectiveness of the licensee's 
corrective actions in addressin~ the human performance issues identified during the IP 95003 
inspection. The staff expects that the results of this inspection will be publicly available by 
mid-2010. The NRC staff will perform another inspection in January 2011. 
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ARTICLE 13. QUALITY ASSURANCE 

Each Contracting Party shall take the appropriate steps to ensure that quality assurance 
programmes are established and implemented with a view to providing confidence that 
specified requirements for all actiVfties important to nuclear safety are satisfied 
throughout the life of a nuclear installation. 

This sedion describes quality assurance requirements and guidance for design and construction. 
operational activities, and staff licensing reviews. It atso describes quality assurance programs 
and regulatory guidance. 

13.1 Background 

Nuclear power facilities must be designed, constructed, and operated in a manner that ensures: 
( 1) the prevention af accidents that could cause undue risk to public health and safety and (2) the 
mitigation of adverse consequences of such accidents if they should occur. A primary means to 
achieve these objectives Is to esta~ish and effectively implement a nuclear quality assurance 
program. Although a licensee may delegate aspects of the establishment or execution of the 
quality assurance program to others, the licensee remains ultimately responsible for the 
program's overall effectiveness. Licensees cany out a variety of self-assessments to validate 
the effectiveness of their quality assurance program implementation. The NRG reviews 
descriptions of quality assurance programs and performs onsite inspections to verify aspects of 
the program implementation. 

13.2 Regulatorv Policy and Requirements 

The NRC describes requirements for a license to design, construct, and operate commercial 
nuclear power plants in both 1 O CFR Part 50 and 10 CFR Part 52. Specifically, 10 CFR Part 50 
describes the requirements for a construction permit and a separate operating license and 
1 O CFR Part 52 includes the requirements for a single combined license, which allows for both 
construction and operation of a nuclear power plant. 

For either type of license, an applicant must describe its quality assurance program for au. 
actMtles affecting the safety-related functions of SSCs that prevent or mitigate the 
consequences of postuiated accidents that could cause undue risk to public health and safety. 
High-level criteria for determining which plant SSCs are safety-related appear in 10 CFR 50.2. 
Based upon these criteria, licensees' engineering organizations develop plant-specific listings of 
safety.related SSCs. 

Under 10 CFR Part 50 licensing process, each applicant for a construction permit must describe 
its qualfty assurance program in its preliminary safety analysis report in accordance with 
10 CFR 50.34(a)(7}. This program should apply to the design, fabrication. construction. and 
testing of SSCs. In acoordance with 10 CFR 50.34(b}(6)0i}, each applicant for an operating 
license under 10 CFR Part 50 must describe the managerial and administrative controls that will 
be implemented during the operation of the nuclear power plant. The applicant must also 
describe how it wm satisfy the applicable requirements of 10 CFR Part 50, Appendix B, •Quality 
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants.• 
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Each applicant for a combined license under 10 CFR Part 52 must describe its quality assurance 
program In a safety analysis report and give a description of the managerial and administrative 
controls that will be implemented during the operation of the nuclear power plant. · Like a 
10 CFR Part 50 applicant, an applicant under 10 CFR Part 52 must also describe how it will 
satisfy the applicable requirements of 10 CFR Part 56, Appendix B. 

13.2. 1 Appendix A to 10 CFR Part 50 

Appendix A. "General Design Criteria for Nuclear Power Plants; to 10 CFR Part 50 details the 
g~neral requirements for establishing quality assurance controls. General Design Criterion 1, 
"Quality Standards and Records.'' contaiRS requirements that apply to the quality assurance of 
item$ important ·10 safety. The scope of items that are "important to safety" includes a subset of 
piant equipment classified as safety.related. Appendix B to 10 CFR Part 50 (discussed In 
Section 13.2.2 of this report) contains quality assurance program requirement~ for safety-related 
SSCs. Other regulatory guidance discusses quality assurance program controls that are 
appropriate for some types of nonsafety~related equipment. 

13.2..2 Appendix B to 10 CFR Part 50 

Appendix B to 10 CFR Part 50 outlines the quality assurance requirements that apply to activities 
affecting the safety-related functions of SSCs that prevent or mitigate the consequences of 
postulated accidents. Appendix B defines quality assurance as all planned and systematic 
actions that are necessary for adequate confidence that SSCs will perform satisfactorily in 
service. Toward that end, it specifies 16 criteria that the commitments in a licensee's quality 
assurance program must satisfy. These criteria cover such topics as organizational 
independence, design control. procurement, document control, test control, corrective action, 
and audits. Appendix B also stipulates that licensees establish measures to ensura that the 
documents for procurement of safety-related materials, equipment, and services, Whether · 
purchased by the licensee or Its contractors or subcontractors, include or reference the 
applicable regulatory requirements, design bases, and other requirements that are necessary to 
ensure adequate quality. Consistent with the importance and complexity of the products or 
services to be provided, licensees (or their designees) are responsible for pertodically verifying 
that suppliers' quality assurance programs comply, as appropriate, with the applicable criteria in 
Appendix Band that they are effectively implemented. Additionally, as ouUined in 10 CFR 
21.41, "Inspections," the NRC staff performs inspections at vendors who supply basic 
components to the oociear Industry. 

Because the requirements of Appendix B are written at a conceptual le\181, the NRC and the 
industry needed to develop consensus standards that include acceptable ways to conform to 
these requirements. The NRC then issued companion RGs. which endorsed (with conditions, if 
warranted) quality assurance codes and standards, 

13.2.3 Approaches for Adopting More Widely Accepted lntemation.al Quality Standards 

The NRC has reviewed options for adopting more widely accepted international quality 
standards, such as International Organization for Standardization Standard 9001, 2000 edition, 
by considering how international standards compare with the existing framework Jn 1 O CFR Part 
50. Appendix B. On the basis of this review, the NRC concluded that supplemental quality 
requirements would be needed when implementing Standard 9001 within the existing regulatory 
framework. As part of the ongoing multinational design evaluation program, the NRC will 
continue to assess various international quality assurance standards to aehieve a greater degree 
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of intemational convergence. 

13.3 Quality Assurance Regulatory GHidanee 

The NRC has developed or endorsed quality assurance guidance for use by the NRC staff, 
applicants for construction permits or operating licenses, and licensees. This guidance is 
applicable ~o the design. construction, and operational phases of a nuclear power plant 

13.3.1 Guidance for Staff Reviews for Licensing 

NUREG-0800, Section 17 .5, •Quality Assurance Program Description - Design Certification, 
Early Site Permit and New License Applicants,• dated March 2007, provides guidanoe to the 
NRC staff for the review of applications for bonstruction permits, operating licenses. and 
combined licenses. Til8 specific review guidance in NUREG-0800 correlates with the 
18criteriaOf10 CFR Part 50, Appendix Band integrates a review of licensee commitments to 
adopt the NRC's quality assurance-.related RGs and apply the industry's quality assurance codes 
and ,standards. 

13.3.2 Guidance for Design and Construction Activities 

Licensees may apply consensus standards developed by the American National Standards 
Institute (ANSI) in its N45.2 series or by ASME in its NQA-1 series to comply with the 
requirements of 10 CFR Part 50, Appendix B. The NRC has endorsed ANSI and ASME 
standards through its RGs. Through its consensus codes and standards activities, the NRC 
continues to participate with ASME NQA¥1 committees lo revise the latest edition of the NQA·1 
standan:t. As part of this effort, the NRC staff is planning to issue a revision to RG 1.28, "Quality 
Assurance Program Requirem&nts (Design and Construction)." dated August 1985, to endorse 
NQA..1-2008 and the 2009-10 addenda. 

13.3.3 Guidance for Operational Activities 

The NRC has conditionally endorsed the consensus standard ANSI N18.7-1976, ~Administrative 
Controls and Quality Assurance for the Operational Phase of Nuclear Power Plants~ through 
RG 1.33, Revision 2, "Quality Assurance Program Requirements (Operations)," dated 
February 1978, as complying with the requirements of 10 CFR Part 50, Appendix B. 

13.4 Quality Assurance Proecgms 

The NRC inspects quality assurance programs vnder the Reactor Oversight Process for 
operating reactors and under the Construction Inspection Program {see Articie 18 of this report) 
for new react.ors. The NRC also conducts augmented inspection activities as needed. 

The baseline inspection program of the Reactor Ove!'sight Process includes ona primary 
procedure related to quality assurance issues, IP 71152. inspectors use this procedum to 
assess the effectiveness of licensees' programs to find and resolve problems through a 
performance-based review of specific Issues. In particular. inspedors look for cases in which a 
licensee may have missed generic implications of specific problems and for the risk significance 
of combinations of problems that individually may not have signlf.cance. They do not inspect 
other aspects of quality assurance program implementation in the baseline inspection program 
but may do so through supp'9mental inspections. 
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Some equipment in the nuclear facility may be classified as nonsafety-r&lated and yet still be 
important to safety for some unique reason. In specific cases, the NRC has specffied that 
quality assurance controls are warranted for equipment determined to be more important than 
commercial-grade equipment. However. the quality assurance oontrols do not have to meet 
Appendix B requirements, which apply only to activities affecting safety-related functions. 
Typically, applying quality assurance controls to thi$ lmportant·to·safety, yet non541fety-retated, 
equipment is called ·augmented quality control.~ · · 

The. Construction Inspection Program provides oversight for Mure nuclear plants licensed under 
10 CFR Part.52, inCIUding quality assurance program Inspection. The quallty assurance 
inspection program focuses on an applicant or licensee establishing and implementing a quality 
assurance program in accordance with the requirements of Appendix B to 10 CFR Part 50. 

As provided in the Construction Inspection Program, the nuclear plant will transition from the 
Construction Inspection Program to the Reactor Oversight Process for commercial operation 
when, in accordance with 1 O CFR 52.103(g), the Commission determines that all of the 
inspections, tests, analyses, and acceptance criteria in the combined license have been met. 

13.5 Oualitv 6ssurance Audits Performed bx Licensees 

Appendix B to 10 CFR Part 50 requires licensees to verify the effectiveness of their quaDty 
assurance program by performing internal audits of their programs. These audits are 
performed in accordance with the licensee's procedures by appropriately trained and qualified 
personnel who do not have direct responsibility for performing the activities being audited. The 
results of these audits are documented and given to management for review and corrective 
action. 

13.5.1 Audits of Vendors and Suppliers 

Appendix B to 10 CFR Part 50 requires licensees who procure material, equipment, or services 
from contractors or subcontractors to perform audits to ensure that.suppliers implement an 
effective Quality assurance program, ronsistent with the requirements of Appendix B and the 
licensee's technical requirements. 

Licensees perform these activities by using their own technical and quality assurance staff. 
Industry Initiatives to promote effective and efficient standardization of these audit activities have 
resulted in licensees sharing their technical resources through joint audits of suppliers. 
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ARTICLE 14. ASSESSMENT AND VERIFICATION OF SAFETY 

Each Contracting Party shall take the apprnpriate steps to ensure that: 

(i) comprehensive and systematic safety assessments are carried out before the 
construction and r.ommlssionlng of a nuclear Installation and throughout Its life. 
Such assessments shall be well documented, subsequently updated In the light of 
operating experience and significant new safety information, and reviewed under 
the authority of the regulatory body 

(ii) verification by analysis. surveillance. testing, and imipection is carried out to 
ensure that the physical state and the oper.stion of nuclear installations continue to 
be in assurance with its design, applicable national safety requirements, and · 
operational limits and conditions 

This section explains the governing documents and process for ensuring that systematic safety 
assessments are carried out during the life of the nuclear installation. including for the period of 
extended operation. It focuses on assessments performed to maintain the licensing basis of a 
nuclear lnStallation. Finally, this section explains verification of the physical state and operation 
of the nuclear installation by analysis. surveillance, testing, and inspection. 

Other articles in this report {e.g., Articles 6, 10, 13, 18, and 19} also discuss activities to achieve 
safety at nuclear installations. 

14.1 Ensuring Safety Assessments throughout Plant Life 

Before a nuclear facility is constructed, commissioned, and licensed, an applicant must perform 
comprehensive and systematic safety assessments for NRC review and approval. Article 16 of 
this report discusses these assessments and reviews. 

This section focuses on the asseHments that are required throughout the life of a nuclear 
installation (Le., assessments re{luirad to maintain the licensing basis). To show conformance 
with the licensing basis, a licensee must maintain records of the original design bases and any 
changes. This section explalns how such changes are documented, updated, and reviewed. 
Renewal of a license depends on a licensee's continuing to meet its current licensing basis; this 
section explains how the license renewal process accounts for this requirement. 

14.1.1 Maintaining the Licensing Basis 

The NRC carries out regulatory programs to give reasonable assurance that plants continue to 
conform to the licensing basis. Article 6 of this report discusses these programs. 

This section explains the governing documents and process used to maintain the licensing basis. 
The main governing documents are 1 O CFR 50.90, •Application for Amendment of License or 
Construction Pennit, or Early Site Permit,"' 10 CFR 50.59, "Changes, Tests, and Experiments," 
and 1 o CFR 50.71, •Maintenance of Records, Making of Reports.~ 
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14.1. 1.1 Governing Documents and Process 

A licensee is to operate its facility in accordance with the license and as described in its final 
safety analysis report. To change its license or reactor facillty, a licensee must follow the review 
and approval processes established in the regulations. . For license amendments> including 
changes to technical specifications, the licensee must ask for NRC approval in accordance with 
10 CFR 50.90. However, 10 CFR 50.59 contains requirements fQr the process by which, under 
certain condmons, licensees may make changes to their facilities and procedures as described in 
the safety an~lysis report without prior NRC approval. 

10 CFB 50.59. In 10 CFR 50.59 the NRC establishes the conditions under which licensees 
may make changes to the facility or procedures and conduct tests or experiments without prior 
NRG aµproval. Proposed changes, tests, and experiments that satisfy the definitions and one 
or more of the criteria in the rule must be reviewed and approved by the NRC before 
implementation. Thus, the rule provides a threshold for regulatory review, not the final 
determination of safety, for proposed activities. After detennining that a proposed activity is 
safe and effective through appropriate engineering and technical evaluations, the 10 CFR 50.59 
process is applied to detennine if a license amendment will be required before implementation. 
The process involves three basic steps: (1) applicability and screening to detenTline if a 
1 O CFR 50.59 evaluation is required, (2) an evaluation that applies the eight evaluation criteria of 
1 O CFR 50.59(c)(2) to determine if a license amendment must be obtained from the NRC, and 
(3) documentation and reporting to the NRC of activities implemented under 10 CFR 50.59. 

A licensee shall obtain a license amendment pursuant to 1 O CFR 50.90 before implementing a 
proposed change, test, or experiment if the change, test, or experiment woutd do any of the 
following: 

• result in more than a minimal increase in the frequency of occurrence of a previously 
evaluated accident 

• result in more than a minimal increase In the likelihood of occurrence of a malfunction 
of an SSC Important to safety 

• result in more than a minimal increase in the consequences of a previously evaluated 
accident 

• result in more than a minimal increase in the consequences of a malfunctlon of an 
SSC important to safety 

• create a possibility for an accident of a different type than any previously evaluated 
• create a possibility for a matfunction of an SSC important to safety with a different 

result than any previously evaluated 
• result In exceeding or altering a design basis limlt for a fission product barrier 
• result in a departure from a method of evaluation used in establishing the design 

bases or in the safety analyses 

According to 10 CFR 50.90, whenever a holder of a license or construction pennit wants to 
amend the license or pennit, It must file an application for an amendment with the Commission, 
as specified in 10 CFR 50.4, 'Written Communications: fully describing the changes desired, 
and following, as far as applicable, the form prescribed for original applications. The NRC 
performs and documents a safety evaluation in these instances before it authorizes the change. 
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10 CFR 50.71. In 10 CFR 50.71(e), the NRC describes another process for making changes. 
This regulation requires licensees to update their final ~efety analysis reports periodicaUy to 
incorporate the information and analyses that they submitted to the Commission or prepared 
pursuant to Commission requirements. Revisions to the updated final safety analysis reports 
are to include the effects of changes that occur in the vicinity of the plant, changes made in the 
facility or procedures described in the report, safety evaluations for approved Ucense 
amendments and for changes made under 10 CFR 50.59, and safety analyses conducted at the 
request of the Commission to address new safety issues. 

14. 1. 1. 2 Regulatory Fra.mf)Work for the Restarl of B:ovms Ferry Unit 1 . 

As an example of ltle application of the regulatory framework, this section describes the safety 
assessment and verlfication for a plant that was restarted after being shut down for some years. 

The Browns Ferry site, located near Decatur, AL, has three BWRs (General Electric (GE). 
BWR-4, Mark·1 containment). AQ three units were shut down in 1985 to address management 
and regulatory issues. After resolving these issues, TV A successfully restarted Units 2 and 3 in 
the 1990s, but kept Unit 1 in a defueled layup condition. In May 2002, TVA decided to initiate a 
restart effort for Unit 1. The three Browns Farry units are similar in design and licensing basis. 
TVA has implemented programs for Unit 1 that are similar to those used to restart Units 2 and 3, 
incorporating improvements, lessons leamod, and dedicated resources, including personnel wittl 
experience restarting Units 2 and 3. The restart of Unit 1 differed from the restart of Units 2 and 
3 In that TVA applied simultaneously for both a license renewal and an extendad power uprate 
for the unit. · 

The regulatory framework for the restart of Browns Ferry Unit 1 consisted of two major elements: 
inspection and licensing activities. The NRC perfomred inspections in a~rdance with 
Inspection Manual Chapter 2509, -Srowns Ferry Unit 1 Restart Project Inspection Program," 
dated September 2003, and conducted the licensing activities consistent with its August 2003 
regulatory framework letter discussed below. 

TVA has submitted many and varied licensing actions over the years. The August 2003 
regulatory framework letter induded a detailed list of gfmeric communications and other licensing 
actions requiring regulatory review, approval, and follow-up inspection. To facilitate 
communication with key stakeholders, the NRC held periodic public meetings at the site and 
developed a public outreach Web page similar to the Reactor Oversight Process web page. 

As part of its inspection program, 1he NRC staff reviewed TVA programs and plant activities 
related to the recovery of Unit 1. These activities included replacement, renovaDon, and 
removal of equipment and a review of plant programs, process, and training of plant personnel. 
The NRC inspections of structural, electrical, mechanical, and fire protection modifications 
resutted in satisfactory findings. Onsile monitoring and review determined that activities 
involving replacement. renovation, and removal of equipment were satisfactorily carried out so 
as ft> maintain adequate nuclear and radiological safety. 

The NRC also conducted an operational readiness as.$essment team inspection in April 2007 to 
assess management controls, implementation of site programs and personnel readiness to 
support safe restart and operation of Unit 1. The inspection focused on the effectiveness of 
licensee management oversight, safety-significant activities, operator training and experience, 
corrective action programs, maintenance program, operator response to aiinunciators and 
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general plant conditions affecting safety, and rtJadiness to support three-unit operations. The 
inspection concluded that site programs, personnel, and procedures were adequate for restart of 
Unit 1 and three-unit power operations. 

On May 15, 2007, the NRC authorized TVA to restart Browns Ferry Un.it 1. The .unit was 
restarted on May 22, 2007, and reached 100-percent power on June 8; 2007. TVA completed 
post-restart testing. · 

After extensive reviews, inspections, and resolution of regulatOry framework issues, lhe NRC is 
now conducting oversight for Browns Ferry in accordance with its Reactor Oversight Process . 

. However, because of the lack of valid historical data specific to this plant for the mitigating 
systems performance Indicators of the Reactor Oversight Process, the NRC wm conduct 
additional Reactor Oversight Process baseline inspections until sufficient plant-specific data 
become available in the third quarter of calendar year 2010. 

14.1.2 License Renewal 

This section explains license renewal, including the governing documents, regulatory process, 
recent experience, and relevant examples. 

14.1.2.1 Governing Documents and Process 

Backgroyod. The Atomic Energy Act and NRC regulations limit commercial power reactor 
licenses to 40 years but permit such licenses to be renewed. The original 40-year term was 
selected on the basis of economic and antitrust oonslderations, not technical limitations. 

The NRC has established a license renewal process that can be completed in a reasonable time 
period and has clear requirements to ensure safe plant operation for up to 20 additional years of 
plant life. The NRC's current schedule is to complete renewal reviews within 30 months of 
receipt of the application If a hearing is conducted, and within 22 months if a hearing is not 
conducted. Currently, five applications are in the hearing process, and two applications are 
experiencing extended reviews. The decision to seek license renewal rests entlrefy with . 
nuclear power plant owners and typically is based on the plant's economic situation and whether 
it can meet NRC requirements. 

Research has concluded that aging phenomena are readily manageable and do not pose 
technical issues that would prevent life extension for nuclear power plants. Studies have also 
found that facilities deal adequately with many aging effects during the initial license period, and 
that credit should be given for these existing programs. partlcularty those under the NRC's 
Maintenance Rule (10 CFR 50.65, "Requirements for Monitoring the EffecUveness of 
Maintenance at Nuclear Power Plants"), which helps manage plant aging. 

The license renewal process proceeds along two tracks: one for the review of safety issues and 
another for environmental issues. An applicant must give the NRC an evaluation that 
addresses the technical aspects of plant aging and describes the ways it will manage those 
effects. It must also prepare an evaluation of the potential impact on the environment if the 
plant operates for up to 20 more yeara. The NRC reviews the application and verifies the safety 
and environmental issues through on-site audits and inspections. The NRG documents its 
findings in a safety evaluation report and an environmental impact statement 
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Public participation is an important part of the licence renewal process. Members of the public 
have opportunities to comment on the environmental review and question how aging wilt be 
managed during the period of extended operation. Al! Information related to the review and 
approval of a renewal application is publicly available. Significant safety and environmental 
concems may also be litigated in an adjudicatory hearing if any party who would be adversely 
affected ask for a hearing. 

10 CFR Part 54. Known as the License Renewal Rule, 10 CFR Part 54 establishes the 
technical and procedural requirements for renewing operating licenses. License renewal 
requirements for power reactors are based on two key principles: 

(1) When continued into the extended period of operation, the regulatory process, which 
assesses and verifies safety, is adequate to ensure that the licensing basis of all 
currently operating plants provides an acceptable level of safety. The possible 
exception is detrimental effects of aging on certain SSCs. and possibly a few other 
issues applying to safety only during the period of extended operation. 

{2) Each plant must maintain its licensing basis throughout the renewal tenn. 

Guidance that applies to license renewal includes RG 1.188, Revision 1, "Standard Format and 
Content for Applications to Renew Nuclear Pov.rer Plant Operating Licenses," dated 
September 2005, to help applicants apply to renew a license; and NUREG-1800, Revision 1, 
"Standard Review Plan for Review of License Renewal Applications for Nuclear Power Plants." 
dated September 2005, which guides the staff in reviewing applications. The standard review 
plan for license renewal incorporates by reference N UREG-1801, Revision 1 • "Generic Aging 
Lessons Learned (GALL) Report," dated September 2005, whtch generically documents the 
basis for detennining when existing programs are adequate for license renewal and when they 
should be augmented. As lessons are learned from the review of renewal applications or 
generic technical issues are resolved, the NRC issues improved guidance for interim use by 
applicants until the guidance is incorporated into the nex1 formal update of the documents. The 
staff is currently preparing a revision to both the standard review plan for license renewal and the 
Generic Aging Lessons Leamed Report. The NRC obtained comments from the public on 
these documents and plans to issue them for use by December 201 O. 

10 CFR P<Jrt 51. The NRC's environmental protection regulation, 10 CFR Part 51. 
·Environmental Protection Regulations for Domestic Licensing and Related Regulatory 
Functions," also applies to license renewal. The agency amended this regulation to facilitate its 
environmental review process for license renewal. The review requirements for 1 O CFR Part 51 
are founded on the conclusion that certain environmental issues can be resolved genericaUy and 
need not be evaluated in each plant-specific application. NUREG-1437, "Generic 
Environmental Impact Statement for License Renewal of Nuclear Plants," dated May 1996, 
describes these Issues. The NRC performs plant-specific rel/laws of the environmental impacts 
of license renewal to determine whether the effects are so great that they should preclude 
license renewal as an option for energy-planning decisionmakers. 

RG 4.2, Supplement 1, "Preparation of Supplemental Environmental Reports for Applications to 
Renew Nuclear Power Plant Operating Licenses; da.ted August 1991, provides guidance to 
applicants preparing environmental reports for license renewal. NUREG-1555, "Standard 
Review Plans for Environmental Reviews for Nuclear Power Plants, Supplement 1, "Operating 
License Renewal," dated March 2000, guides the NRC staff's review of the environmental issues 
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associated with a renewal appfication. The NRC, with public participation, is currently revising 
its regulations and guidance in this area. The rulemaklng proposing changes to Part 51 was 
issued in the ~era/ Reg;ster in 2009. The staff expects to issue the final rulemaking in 2011. 

14.1.2.2 Experience 

The. NRC issued the first renewed licenses for the ca1vert Cliffs Nuclear Power Plant and the 
Oconee Nuclear Station in 2000. As of March 2010, 59 reactors have received renewed 
licenses. Four of the 59 reactors have completed 40 years of operation and are operating in the 
extended period. Three more reactors will enter the period of extended operation in the second 
half of 2010. On the basis of industry statements, the NRC expects that essentially all 
remaining plants will apply for license renewal. 

14.1.2.3 Operating Beyond 60 Years 

The provisions of 10 CFR 54 Part 54 do not preclude subSequent license renewals after the 
initial renewal. The earliest that a licensee can submit a license renewal application is 20 years 
before the expiration of irs current license; therefore, a licensee is eligible to apply for a 
subsequent license renewal once it enters the initial period of extended operation (the 20·year 
renewal pertod beyond Its initial 40.year license period). \NhHe several industry representatives 
have informaUy inquired about the possibility of license renewal beyond 60 years, the 
Commission has not received any formal letter of intent to pursue such a renewal. 

The regulatory process for evaluating applications for license renewal beyond 60 years is 
expected to be very similar as the current license renewal process. However, the NRC staff 
may need additional Information to aid its license renewal review of SSCs for plantflfe beyond 60 
years. To encourage earty and proactive discussion of factors potantiaily affecting subsequent 
license renewal decisions. the Commission and DOE jolntly sponsored "Life Beyond 60: 
NRC/DOE WorkShop on U.S. Nuciear Power Plant Life Extension Research and Development," 
on February 19 - 21, 2008. Based on the results of the workshop and the staff's long-term 
research plan, potential additional areas of focus for a subsequent license .. renewal include aging 
management of reactor vessel and internal materials, cable Insulation. buried piping, submerged 
structures. and ooncrete exposed to high temperature and radiation. 

14.1.3 The United States .and Periodic Safety Reviews 

The international community, to a large extent, conducts penodic safety reviews (typically carried 
out every 1 O years) to assess the cumulative effects of plant aging, plant modifications, operating 
experience. technical developments, and siting. The reviews include an assessment of plant 
design and operation against current safety standards and practices, with the objective of 
ensuring a high level of safety throughout the plant's operating lifetime. 

Some countries use routine comprehensive safety assessment programs that deal with specific 
safety issues, significant events, and changes in safety standards and practices as they arise. 
These programs, if applied with appropriate scope, frequency, depth, and rigor, achieve the 
same review standards and objectives as a periodic safety review. Some countries also use 
periodic safety reviews to support the decisionmaking process for long-tenn operation or license 
renewal. However, alternate processes, such as the NRC license renewal process, are 
considered equally adequate and acceptable. 
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This section explains how the U.S. regulatory approach provides a continuum of assessment 
and review that ensures public health and safety throughout the period of plant operation. Plant 
safety is maintained, and aspects are improved, by a combination of the ongoing NRC regulatory 
process, oversight of the current licensing basis, backfittlng. broad-based evaluations, license 
renewal, and licensee initiatives that go beyond the regulations. 

14.1.3.1 The NRC's Robust and Ongoing Regulatory Process and the Current Licensing BBsis 

Before issuing an operating license, the NRC determines that the design, construction, and 
proposed operation of the nuclear power plant satisfy the' NRC's requirements and reasonably 
ensure the adequate protection of public health and safety. H°"'·EWer, the licensing basis of a 
plant does not remain frxed for the 40-year term of the operating license. The licensing basis 
evolves throughout the term of the operating license because of the NRC's continuing regulatory 
activities and the licensee's activities. 

The NRC carries out many regulatOf'Y activities that, when considered together. constitute a 
process providing ongoing assurance that the licensing bases of nuclear power plants provide an 
acceptable level of safety. This process includes inspections (both periodic regional 
Inspections as well as daily o"erslght by the resident inspectors). audits, investigations, 
evaluations of operating expenence. regulatory research, and reguiatory actions to resolve 
identified issues. The NRC's activities may resutt in changes to the licensing basis for nuclear 
power plants through promulgation of new or revised regulations, acceptance of licensee 
commitments to modify nuclear power plant designs and procedures. and the issuance of orders 
or confinnatOf'y action letters. The agency also publishes the results of operating experience 
analysis, research, or other appropriate analyses through generic communication documents 
such as bulletins, INs and GLs. Licensee commitments' In response to these documents also 
change the plant's licensing basis. In this way, the NRC's consideration of new information 
gives ongoing assurance that the licensing basis for the design and operation of all nuclear 
power plants provides an acceptable level of safety. This process continues for plants that 
receive a renewed license to Operate beyond the original operating license. 

In addition to NRC-required changes in the licensing basis, a licensee may also voluntarily seek 
changes to the ctirrent licensing basis for its plant. These changes are subject to the NRC's 
formal regulatory controts on changes (such as those described in 10 CFR 50.54, ·conditions of 
Licenses," 10 CFR 50.59, 10 CFR 50.90, and 10 CFR 50.92, "Issuance of Amendmenr). 
These regulatory controls ensure that licensee-initiated changes to the licensing basis are 
documented and that the licensee obtains NRC review and approval, if necessary, before 
implementing them. The licensee must report to the NRC any changes or modifications it 
makes to the licensing basis without prior NRC review at least every 2 years. Region-based 
NRC inspectors perfo.mt a sampftng inspection of those changes in accordance with the Reactor 
Oversight Process to ensure that the licensee has properly characterized the changes or 
modifications. 

14.1.3.2 The Backfitting Process: Timely Imposition ofNBw Requirements 

In the late 1970s and early 1980s, the NRC r&eognized the need for a process. to determine 
when to address generic issues for all plants. The NRC deemed prudent to consider new 
requirements systematically rather than depending on other regulatory processes to decide on 
plant upgrades. As a result, the NRC developed the "backfitting· process and established the 
Committee to Review Generic Requirements to review staff-proposed backfrts on licensees. 
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The Backfitting Rule, 10 CFR 50.109, "Backfrtting," promulgated in 1985, applies to both generic 
and plant-specific bacidtts for power reactors. The rule defines a "backfrr es any modification of 
or addition. to (1) plant systems, (2) structures, (3) components, (4) design approvals, 
(5) manufacturing licenses, or (6) procedures or organization required to design, construct. or 
operate a facility that may result from the imposition of a new or amended rule or regulatory staff 
position. 

In· 1988, the NRC amended the Backfrtting Rule to state that economic costs will not be 
considered in cases of ensuring, defining. or redefining adequate protection of public health and 
safety;. or In cases Of ensuring compliance with NRC requirements or written licensee 
commitments. The rule requires a cost-benefit analysis except in the case of backfits that are 
imposed to bring a licensee back into compliance with its license or to ensure adequate 
protection of public health and safety or the common defense and security. the NRC must 
determine through a baekfit analysis that the proposed backfit will substantially increase the 
overall protection of public health and safety or the common defense and security and that the 
direct and indirect costs for the facility are justified in view of the increased protection. 

Compliance and adequate protection backfits are justified differently. The NRC requires a 
documented evaluation that gives the basis and states the objectives and purpose of the 
proposed baci<fit. 

Backfrtting is expected and is an inherent part of the regulatory process. However, it is 
permitted only after a formal, systematic reView to ensure that changes are property justified end 
suitably defined. The requirements of this process are intended to ensure order, discipline, and 
predictability and to optimize the use of NRC staff and licensee resources. 

The <:ontrols on generic backfitting include review by the Committee to Review Generic 
Requirements. a committee of senior managers from various NRC offices. Established in 1981, 
this committee operates under a charter that specifically Identifies the documents to be reviewed 
and the analyses, justifications. and findings to be supplied. Its objectives include eliminating 
unnecessary burdens on licensees, reducing radiation exposure to workers while implementing 
requirements, and optimizing use of NRC and licensee resources to ensure $afe operation. 
Thus, the Committee to Review Generic Requirements charter is a key implementing procedure 
for generic backfitting, although the primary responsibility for proper backfit considerations 
belongs to the initiating organization. · 

14.1.3.3 The NRC's Extenshte Experience with Broad-Based Evaluations 

In the mid~1970s, the NRC recognized the importance of assessing the adequacy of the design 
and operation of currently licensed nuclear power plants, understan<:Hng the safety significance 
of deviations from applicable current safety standards that may have been approved after those 
plants were licensed, and providing the capability to make integrated and balanced decisions 
about the need for backfit modifications at those piants. 

Consequently, in 1977, the NRC initiated the Systematic Evaluation Program (SEP). From a list 
of approximately 800 potential issues and topics related to nuclear safety, the SEP found that the 
regulatory requirements for 137 issues had changed sufficiently to warrant evaluation. The staff 
compared the designs of 10 of the older plants to the licensing criteria delineated in the then 
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recently issued standard review plan. 4 After further review, the staff determined that 27 issues 
required some corrective action at one or more plants and that resolution of those issues could 
lead to safety improvements at other operating plants built at aoout the same time. These 27 
issues became knov.m as the "27 SEP iessons learned.~ 

In 1964, NRC staff presented the 27 SEP lessons learned to the Commission as part of a 
proposal for an Integrated Safety Assessment Program (ISAP). The staff developed this 
program to ·review safety issues for a specific pJant in an integrated manner Instead of continuing 
the SEP at other older operating reaclora. In "Commission Policy Statement on the Systematic 
Evaluation of Operating Nuclear Power Reactors," dated November 1984, the Commission said 
that issues relating to the safety of operating nuclear power plants can be more effectively and 
efficiently Implemented in an integrated, plant-specific review. For the first time, the 
Commission dascussed probabilistic safety analysis as a method to obtain consistent and 
comparable results that could be used lo enhance a safety assessment The SEP process was 
transformed into the ISA.D pilot program. 

In May 1985, the NRC initiated the lSAP pilot at two plants, MUlstone Unit 1 and Haddam Neck 
(Connecticut Yankee). The lSAP pilot identified some beneftt.s: however, the Commission 
deferred extending It beyond the pilot phase until the staff gave an integrated package of options 
that clarified the relationship between the proposed follow-on program to the ISAP pilot (ISAP II} 
and the newly proposed individual plant examination process. 

The Commission detennined that, since f SAP II would be voluntary and the individual plant 
examination program, through the NRC's GL process, would require a licensee response, the 
staff should give priority to the individual plant examiriation program. Many of the same benefits 
that might have been derived through the proposed ISAP II were derived instead through the 
individual plant examination process (e.g., probabilistic safety analysis). 

In the late 1960s and throughout the 1990s, the NRC continued to strengthen its regulatory 
infrastructure and ensure the continued safe operation of commercial nudear power plants 
through inspection, broad-based assessment, and, where appropriate, establishment of new 
generic requirements. For example, the Commission determined that licensees should assess 
the accessibility and adequacy of their design~basis infonnation and detennine whether their 
plants needed a design-basis reconstitution progl'am. The Commission expressed tts · 
expectations in "Availability and Adequacy of Design Bases Information at Nuclear Power Plants; 
Policy Statement" in the Federal Register on August 10, 1992. The Commission also expanded 
the individual plant examination program to consider external events and, reco9nizing the 
relationship between maintenance. equipment retiabil!ty, plant risk, and safety, in 1991 the 
Commission promulgated the Maintenance Rule codified in 10 CFR 50.65. 

The Maintenance Rule requires licensees to monitor the performance or condition of SSCs 
against licensee-established goals continuously, to give reasonable assurance that these SSCs 
are capable of fulfilling their intended functions. The NRC verifies the liamsee's 

4 Standaro review plans ~p ensure the quatity and uniformity ot staff reviews and provide a well-defined 
base from which to evaluate a licensee or applicant submittal. Standard review plans are also intended to 
make information ebout lllgUiatory matters wl<Jely <rYallable, to enhance communication WiU'I in1erasted 
members of the public and 1hEl nuclear power industry, and to improve the un.:lerstanding of the staff review 
process. 
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implementation of the Maintenance Rule through the Reactor OversJght Process, periodic 
regional inspections, and daily oversight by the resident inspectors. 

As late as 1991, some plants had not definitively resolved the 27 SEP lessons learned. As the 
staff considered a process to renew the operating licenses for the operating nuclear power plants, 
it assessed the best way to address theS& 27 issues. · 

Of the 27 Issues, four had been oompletely resolved for all plants. One other issue was of such 
low safety significance that It required no additional action. The staff determined that none of 
the remaining 22 issues required immediate action to protect public health and safety. The staff 
placed these 22 issues into the established regulatory process for determining the safety 
significance of generic issues. 5 

· · · 

14.1.3.4 License Renewal Confirms Safety of Plants 

In developing the License Renewal Rule, the Commission concluded that issues material to the 
renewal of a nuclear power plant operating license are limited to those issues that the 
Commission determines are uniquely relevant to protecting public health and safety and 
preserving the common defense and security during the period of extended operation. Other 
issues would, by definition, be relevant to the safety and security Of the public during current 
plant operation. Given the Commission's ongoing obligation to oversee the safety and security 
of operating reactors, the existing regulatory process within the present 40-year license term 
ad{jresses issues related to current plant operation rather than deferring the issues until the time 
of license renewal. lhe NRC manages these issues by implementing the Reactof Oversight 
Process, generic communications, and the generic safety issues program. (Section 6.3.2 of 
this report describes the NRC Reactor Oversight Process.) 

The NRC promulgated the License Renewal Rule in 1995 (in 10 CFR Part 54). The license 
renewal process focuses on passive and long-lived SSCs because degradation in active 
components is more readily detected by complying wllti the Maintenance Rule. License 
renewal applicants are required to complete an environmental assessment and an integrated 
plant assessment5 and to evaluate time-limited aging analyses. The current licensing basis 
must be maintained throughout the period of extended operation. (Section 14.1.2 of this report 
describes the NRC license renewal process.) 

s A generic issue is a reQL1ialofy matter that is not sufficiently addressed by existing regulations, guidance. or 
programs. Through its sys1ematic assessment of plant operation. the NRC has identified certain issues 
that seem pmvelent among plants. The NRC documents and tnscks resolution of these ·generic safety 
isSU8$, ~ The generic safety issua pt'ogram provides for ( 1 ) identifying genetic ~sues, (2) a:JSigning them 
prtorities, (3) developing deialled action plans for 1h9ir resolution, (4) overseeing progress in their resolution 
by senior mMagers, and {6} informing the public of the $1.atus of progres1S in resolution. The resolution o( 
these ~ues may involve new or revised rules, new or revised guidance, or revi&ed in1erpretati°'1 of rules or 
guidance that affect nuclear power plant licensees or nuclear material certificate hokiers. The U.S. 
Congress requires that the NRC maintain this program. 

An integrated plant assessment identifies and lists structures and components subject to an agfng 
management raview. These include "pa~ive" structures and components that perfonn their intended 
function without moving perts or without a change in configuration or properties. Examples of these are the 
reactor vessel, the steam generators, piping, component supports, and seismic Category I structures. To 
be in scope, the item must also ~ long-liVed to be considered during me license renewal process. 
Long-lived means the item is not subject to replacement based on s qualified life or specified time period. 
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14.1.3.5 Risk-lnfonned Regulation and the Reactor Oversight Process 

The NRC is actively increasing the use of risk insights and informatio!1 in its regulatory 
decisionmaRing, For reactors, risk-informed activities occur in the five broa·d categories of (1) 
applicable regulations, (2) licensing process, (3) Reactor Oversight Process, (4) regulatory 
guidance, and {5) risk analysis tools. methods, and data. Activities wit..hin these categories 
include revisions to technical requirements in the regulations; risk-inforined technical 
specifications; a framework for inspection, assessment, and enforcement actions: guidance on 
nsk..fnformed inserviCe inspections; and improved standardized plant analysis risk models. 

In 2000, the NRC implemented a revised Reactor Oversight Process using risk insights and 
lessons teamed from more than 40 years of regulating nuclear power plants. The previous 
oversight process evolved during a period When the nuclear power industry was less mature and 
there was much less operational experience on which to base rules and regulations. Very 
conservative Judgments governed the rules and regulations. Significant plant operating events 
occurred with some frequency, and the oversight process tended to be reactive and prescriptive, 
closely observing plant perfonnance for adherence ta the regulations and responding to 
operatiOnal problems as they occurred. 

After nearly four decades of operational experience and generally steady improvements in plant 
performance, the Reactor Oversight Process now focuses more of the agency's resources on 
the relatively small number of Plants with performance problems. The process is a means to 
collect infonnation about licensee performance, assess the information for its safety significance, 
and provide for appropriate licensee and NRC response, including corrective and enforcement 
actions, when appropriate. Areas such as emergency preparedness, radiation safety, human 
performance, safety cutture, and problem identification and resolution are among those 
evaluated. 

The Reactor Oversight Process makes greater use of objective performance indicators. 
Together. the performance indicators and inspection findings give the information needed to 
support quarterly reviews of plant performance. The Reactor Oversight Process also features 
expanded semiannual reviews, which include inspection planning and a performance report {all 
posted on the NRC's public Web site). The Reactor Oversight Process is more effective at 
correcting performance or eQuipment problems today because the agency's response to 
problems is more timely and predictable. (Section 6.3 .2 of this report provides a full description 
of the NRC Reactor Oversight Process.) 

14.1.3.6 Licensee Responsibilities for Safety: Regulations and lnltiathles Beyond Regulations 

A:s in many countries, U.S. nuclear power plant licensees are responsible for the safety of their 
facilities. This responsibility is embedded in their license and in the NRC's regulatory 
infrastructure. Under the regulatory umbrella, licensees routinely assess new technologies, 
off-normal conditions, operating experience, and industry trends to make mformed decisions 
about safety enhancements to their facilities. 

The NRC does not specffic.ally mandate some of these reviews. Rather, they are self-imposed 
initiatives over and above regulations, motivated by the licensees' self-described pursuit of 
excellence and by the recognition that safety and economics are directly linked ih the competitive, 
free-market U.S. energy industry. Licensees have, for example, voluntarily replaced analog 
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instrumentation and control systems with digital systems, upgraded their plants to increase 
production of electricity, and managed their plants to performance levels above the NRC's 
performance Indicator thresholds. 

Under the U.S. regulatory structure, 10 CFR Part 50, Appendix B requires that all nuclear power 
plant licensees maintain a quality assurance program. Quality assurance comprises all those 
planned and systematic actions necessary for adequate confidence that an SSC will perform 
satisfactorily in service. Quality assurance includes quality control, which comprises those 
quality assurance actions related to the physical characteristics of a material, structure. 
component, or system that provide a means to control quality to predetermined requirements. 

Licensees carry o'ut a comprehensive system of planned and periodic audits to verify compliance 
with all aspects of the quallty assurance program ~nd to determine the effectiveness of the 
program. Appropriately trained personnel who do not have direct responsibilities in the areas 
being audited perform these audits in accordance with written procedures or checklists. ·Audit 
results are documented and reviewed by management with responsibility in the area audited, 
and appropriate followup is initiated. 

14.1.3.7 The NRC's Regulatory Process Compared with International Safety Reviews 

IAEA and the Western European Nudear Regulators· Association (WENRA) have developed 
guidance 7 and objectives. for conducting periodic safety reviews that have much in common. 
Consistent with the guidance of both organiZations, periodic safety reviews are comprehensive 
assessments with the following purposes: 

• to determine, at the time of the review, whether the plant compiles with its licensing 
basis 

• to identify the extent to which the current licensing basis remains valid, in part by 
determining the extent to which the plant meets current safety standards and 
practices 

• to provide a basis for implementing appropriate safety improvement&, corrective 
actions, or process improvements 

• to provide confidence that the plant can continue to be operated safely 

For the reasons discussed above and summarized below, the shared objectives associated with 
the IAEA and WENRA periodic safety revlew guidance are substantively accomplished in the 
United States on an ongoing basis. 

Fi~t. the NRQ's regulatory process provides a robust foundation for ongoing assessments, 
evaluations, and, when appropriate, imposition of new requirements. Currently, the NRC and 
the U.S. nuclear industry consider new information in a more risk-informed manner as lt 
becomes available: adjust the regulatory oversight and plant safety priority, respectively: and 

I 1 IAEA guidance appears in Safety Standards Series No. NS-G-2.10, •Periodic Safety Review of Nuclear 
Power Plants Safety Guide,· issued in 2003. WENRA guidaflee appears in •Pilot StUdy on Harmonization 

, of Reactor Safety in WENRA Coumnes: WENRA Working Group on Reactor Harmonization. March 2003. 
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provide ongoing assurance that the licensing basis for the design and operation of all nuclear 
power plants provides an acceptable level of safety. Development of the Maintenance Rule and 
License Renewal Rule are two examples of new requirements that serve this purpose. 

Second, the NRC and the U.S. nuclear industry have a JO.year historv of implementing 
broad-based plant assessments. The regulatory history of implementing broad-based 
assessments is a direct result of an adaptive, probing, and independent regulatory process. 
These assessments have included the SEP. the ISAP. and the individual plant examinations. 
They provide additional confidence that p!E!nt safety continues to be the highest priority and that 
the NRC and industry continue to pursue enhancements that improve safety. As shown in the 
figure included bek:rN, over a period of almost 25 years, broad-based NRC assessments and 
regulatory initiatives have provtded a continuum of assessment, improvement, and oversight, 
which ensures that licensed plants continue to operate safely. 

The NRC's transition to a more risk·informed regulatory frameNork and the Reactor Oversight 
Process offers an ongoing approach and basis for implementing appropliate safety 
Improvements, corrective actions. or process improvements and provides confidence that the 
plant can continue to be operated safely. The NRC's more risk~informed approach helps 
ensure that resources are optimally focused on those issues most important to safety. 

Finally, U.S. licensees establish performance expectations above the thresholds required by the 
NRC. These self-imposed expectations and initiatives - over and above the regulations -
result from the lic:ensee's self-described motivation to pursue excellence and by the recognition 
that safety and economics are directly linked in the competitive, free-market U.S. energy 
industry. 

1980 1990 2000 2010 

Lic::iell8e Renewal Process 10 CFR S4 ~· 
• fltE: lndhrfdual Plent E>Mntl'lllUon 
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14.2 Verification by Analysts, Surveilfance, Testing, and lnsQ!ctfon 

Licensees are required to verify that they are operating their nuclear lnstallatlons in accordance 
with the plant·specific design and. requirements. The technical specifications (for surveillance) 
and national consensus codes (for testing and periodic inspections) contain the requirements for 
verifir.ation. 

in 10 CFR 50.55a, ·codes and Standards," the NRC gives requirements for applying industry 
codes and standards to nuclear power reactors during design, construction, and operation. 
Thfs section states, "Systems and components of boiling and pressurized water-cooled nuclear 
power reactors must meet the requirements of the ASME Boiler and Pressure Vessel Code 
specified in paragraphs (b) through (g) of this section." In addition, 10 CFR 50.55a provides for 
alternatives to the ASME Code when authorized by the NRC. 

Through analysis, surveillance. testing, and inspection, the NRC verifies that the physical state 
and operation of nuclear installations continue to be in accordance with the designs, applicable 
nattonal safety requirements, and operational limits and conditions. As discussed in Article 6 of 
this report, the NRC's. Reactor Oversight Process includes inspections to verify that licensees 
are fulfilling their obligations to carry out such surveillances and testing and take corrective action. 
The agency's Reactor oversight Process collects the data for performance measure in two ways. 
First. NRC inspectors collect inspection findings at least quarterly, using formal detailed IPs to 
review plant operations and maintenance. NRC managers review inspection findings to assess 
their significance as part of the Reactor Oversight Process' significance detennination process. 
Second, licensees collect data for performance indicators and submit this information lO the NRC 
at least quartet1y. The thresholds for each indicator determine the significance of the data. 
The NRC performs inspections of licensee processes for collecting and submitting the data to 
ensure completeness, accuracy, consistency, timeliness. and validity. The NRC publishes the 
inspection findings and performance indicators on its web site and incorporates feedback from all 
stakeholders as appropriate. 

Annually, senior agency managers review plants that have performance Issues and report these 
results to the Commission. An integral part of the evaluative process used by the agency to 
ensure the operational safety performance of nuclear licensees, this annual Agency Action 
Review Meeting provides another opportunity for the NRC's senior management to discuss 
significant events, licensee performance issues, trends. and the actions to mitigate recurrences. 

The NRC also focuses on aging management. NUREG-1800, Chapter 3, •Aging Management 
Review Results/ dated September2005, addresses aging management review of reactor vessel, 
internals, reador coolant system, engineered safety features, auxiliary systems, steam and 
power conversion system, containment. structures. component supports, electrical systems and 
instrumentation and controls. NUREG-1800, Chapter 4. gTime-Limited Aging Analyses," 
addresses the identffication of time-limited aging analyses. The list of potential time-limited 
aging analyses comprises certain plant-specific safety anal)'Ses that are based on an assumed 
40~year plant life_ Under 10 CFR 54.21(c)(1), the NRC requires a license renewal applicant to 
list time-limited aging analyses, as defined In 10 CFR 54.3, '"Definitions: The NRC evaluates 
the adequacy of the time~limited aging analyses identified by the applicant. 

Under special circumstances, the Commisslon may also require under 10 CFR 50.54(f) that 
licensees submit written statements to enable the Commission to determine whether the license 

120 



should be modified, suspended, or revoked. 

The NRC updates, revises, and improves exisiing regulatory programs in light of operating 
experience and significant new safety information. Article 19 of this report discusses these 
activities. 

121 





ARTICLE 15. RADIATION PROTECTION 

Each Contracting Party shall take the appropriate steps to ensure that, in all operational 
states, the radiation exposure to the workers and to the public caused by a nuclear 
Installation shall be kept as low as reasonably achievable, and that no individual shall be 
exposed to radiation doses which exceed the prescribed national dose limits. 

This section summarizes the authorities and principles of radiation protection, Which inciude the 
regulatory framework, regulations, and radiation protection programs for conbolling radiation 
exposure for occupational workers and members of the public. Artiele 17 of this report 
discusses radiological assessments that apply to licensing and facility changes. 

15.1 Authorities and Principles 

Generally, U.S. radiation control measures are founded on radiological risk assessments by the 
United Nations Scientific Committee on the Effects of Atomic Radiation and the U.S. National 
Academy of Sciences Committee on the Biological Effects of Ionizing Radiation. The risk 
management recommendations promulgated by the International Commission on Radiological 
Protection (ICRP) and the National Council on Radiation Protection and Measurements (NCRP) 
reflect these assessments. On the basis of these assessments and recommendations, EPA 
develops Federal guidance signed by the President of the United States, and "generally 
applicable radiation standards" for use by tt1e other Federal agencies, including the. NRC. The 
responsible agencies, such as the NRC, then establish regulations 
that considers these recommendations and standards. U.S. radiation protection programs are 

based on principles generally _consistent witf_l the principles espoused by ICRP: ( 1) it is known 
that large doses of ionizing radiation can be deleterious to human health, and (2) it is considered 
prudent to assume that small doses may also be harmful, with the probability of a deleterious 
effect being proportional to the dose. The U.S. programs acknowledge, include, and use the 
ICRP-recommended protection principles of "limitation,• "justification," and "optimization" as 
appropriate. 

Of these principles, "limitation" is the most practicable and most directly included in the 
regulatory structure. The regulatlons establish dose limits that cannot be exceeded without 
violating the regulations. There is a lengthy history of the doses being kept within the fimits for 
workers {NUREG-0713, Volume 30, "Occupational Radiation Exposure at Commercial Nuclear 
Power Reactors and Other Facilities," dated January 201-0} and members of the public living 
near nuclear power plants (NUREG/CR-2850, Volume.14, ·0ose Commitments Due to 
Radioactive Releases from Nuclear Power Plant Sites in 1992," dated March 1996). 

"Justification," is the recommendation that ahy activity involving radiation exposure be shown to 
be beneficial before the activity is undertaken. However, the risks· or benefits of a new 
application of radioactive material can seldom be determined In advance. With complete accuracy. 
Furthermore. radiation protection considerations are only one contributor to overall decistons on 
whether a particular exposure situation is justified. The "justification" activities in the U.S. are 
carried out during the r1eensing process. In general, the NRC will reject an application to use or 
produce radioactive materials if It determines that the application is frivolous (i.e., that the overall 
benef.'t to society is outweighed by the risk of the radiation exposure assocfated with the activity). 
For some large applications, such as the generation of electricity from nuclear power, national 
policy establishes the justification. Because national energy policy favors nuclear power (i.e., 
the net benefit for the United States is deemed to be positive), the licensing process under 
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10 CFR Part 50 does not specifically address the justification for licensing a nuclear power plant. 

Rather than using the term "optimization,~ the U.S. has used the term "as low as is reasonably 
achievable· {ALARA). In most circumstances,· these two terms are consistent and represent the 
same under1ylng prtnciple. As a guiding principle, Al.ARA (with varying terminology) dates back 
to 1939 in the U.S. and is defined in the regulations for occupational workers and members of the 
public. · · · 

For decades before 1994, 10 CFR Part 20 addressed the Al.ARA criterion for occupational 
radiation exposure, but more as an admonition than as a requirement. In 1994, the NRC 
changed·the regulation to require that all licensees develop, document, and carry out an ALARA 
program. The NRC would judge compliance with this requirement on the basis of a licensee's 
capability to track and, if necessary, reduce exposures. rather than on whether exposures and 
doses represented an absolute minimum or whether the licensee had used all possible methods 
to reduce exposures. 

For control of radiation exposure from nuclear power plants to members of the public, the NRC 
modified 10 CFR Part 50 by adding Appendix I, ·Numerical Guides for Design Objectives and 
Limiting Conditions for Operation to Meet the Criterion •As Low As Is Reasonably Achievable" for 
RadiOactive Material In Light-Water-Cooled Nuclear Power Reactor Effluents: Issued in 1975, 
this appendix established design objectives to keep radioactive releases from nuclear power 
plants ALARA. The ALARA requirement led to the establishment of numerical opjectlves (for 
example, 0.00005 sievert (Sv) (0.005 rem) in a year for the most highly exposed individual), 
Similar EPA requirements for other facilities soon followed. These NRC and EPA requirements 
are consistent with ICRP principles and result in public doses that are well below the local 
variation in doses from natural sources. 

Although U.S. regulations are generally consistent with ICRP recommendations, certain 
constraints have limited the extent to which U.S. regulations match those of ICRP. One 
important constraint has been the U.S. desire for regulatory stability. Revising the regulations 
to incorporate every new ICRP position would impose a serious burden on the licensees without 
a commensurate benefrt. Furthermore, for nuclear power reactors, new requirements are 
constrained by the Backftt Rule (10 CFR 50.109), which requires that any increase in regulatory 
requirements be justified by a commensurate improvement in safety. Consequently, U.S. 
regulations were founded on older (rather than the most recent) ICRP recommendations. 
Nevertheless, the NRC directed the staff to work Closely with ICRP and other national and 
international organizations to help devek>p revised recommendations. After publication of the 
new ICRP recommendations (ICRP Publication 103, "The 2007 Recommendations of the 
International Commission on Radiological Protection," dated March 2007), the NRC staff 
provided options for Commission consideration in SECY-08-0197, "Options to Revise Radiation 
Protection Regulations and Guidance with Respect to the 2007 Recommendations of the 
International Commission on Radiological Protection,~ dated December 18, 2008. The 
Commission approved the staff initiating stakeholder dialogue and technical basis development 
to explore the benefits and effects of increasing alignment with ICRP. As part of this process, 
the NRC staff is currently in active dialogue with all segments of the licensed community in the 
U.S. The NRC may revise its regufations. in whole or in part, depending on the outcome of 
these discussions. 
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15.2 Regulat2!:Y Framework 

The NRC developed requirements for radiation protection to implement three laws passed by the 
U.S. Congress: the Atomic Energy Act of 1954, as amended; the Energy Reorganization Act of 
1974; and the Uranium Mill Tailings Radiation Control Act of 1978. 

NRC regulations establish the primary direct controls over licensees. Various documents 
provide additional guidance and clarification, including RGs, topic.al staff and contractor reports 
(NUREG series}, Gls, technical specifications, and license conditions. These documents are 
supported by international standards. consensus national standards, and authoritative 
recommendations (such as those of ICRP and NCRP}. However, these supporting documents 
have no official status unless they are referenced in or adopted by a regulation or documents 
providing regulatory guidance, such as RGs or standard review plans. Of particular importance 
are NUREG-0800, which guides the staff in reviewing safety analysis reports, and RG 1.70, 
Revision 3, 'Standard Format and Content of Safety Analysis Reports for Nuciear Power Plants," 
dated November 1978, which guides the applicant in writing safety analyses. Chapter 11 of 
NUREG-0800 addresses the control of radioactive effluents. Chapter 12 addresses radiation 
protection. Chapter 15 details how to calculate offsite and control room operator doses for 
design-basis accidents. Under 10 CFR 50.34(9), the facility must be evaluated against the 
standard review plan. 

As Article 6 of this report discussed, the Reactor Oversight Process has comerstooes for 
radiation safety. The com erst one public radiation safety foa.ises on the effectiveness of the 
plant's programs In meeting applicable Federal limits on the exposure, or potential exposure, of 
members of the public to radiation and in ensuring that the effluent releases from the plant are 
ALARA. The cornerstone for occupational radiation safety focuses on the effectiveness of the 
plant's program(s) in maintaining the worker dose within the regulatory limits and providing 
occupational exposures that are AL.ARA 

15.3 Regulations 

The regulations that apply to radiation protection are 10 CFR Part 20 and 10 CFR Part 50. 

10 CFR Part20. The NRC regulations in 10 CFR Part 20 establish requirements for radiation 
protection for all NRC licensees. The NRC gives additional requirements for specific operations 
and specific kinds of llcensesin other parts of Title 10: 10 CFR Part 30, "Rul&s of General 
Applicability to Domestic Licensing of Byproduct Material;" 1 o CFR Part 34, "Licenses for 
lndusb'ial Radiography and Radiation Safety Requirements for lnd~slrial Radiographic 
Operations;" 10 CFR Part 35, "Medical Use of Byproduct Material;" 10 CFR Part 39, "Licenses 
and Radiation Safety Requirements for Well Logging;~ 10 CFR Part 40. "Domestic Licensing of 
Source Material;· 1 O CFR Part so: 10 CFR Part 70, "Domestic Licensing of Special Nuclear 
Material;" 10 CFR Part 71, ·packaging and Transportation of Radioactive Material;" and 
10 CFR Part 72. 

The most recent major revision of 10 CFR Part 20, issued in 1991, adopted the 
recommendations, quantities, and models recommended in ICRP Publication 26. 
"Recommendations of the Anternational Commission on Radiological Protection,~ dated 
January 19n, and in ICRP Publication 30, ~Limits of Intakes of Radionuclides by Workers," 
dated 1978-1982, as well as some recommendations from NCRP Report No. 91, 
"Recommendations on Limits for Exposure to Ionizing Radiation,· dated June 1987. The 1991 
revision to 10 CFR Part 20 also adopted the same dose limit for a member of the public 
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recommended in ICRP Publication 60, ~1990 Recommendations of the International Commission 
on Radiological Protection~ dated November 1990. Providing relatively comprehensive 
coverage of general requirements for radiation protection. 1 O CFR Part 20 is divided into 
subparts, with each subpart addressing a specific area of radiation protection, such as 
occupational and public dose limits, positing, surveys, monitoring, waste disposal, and reporting. 

The details of the requirements in 10 GFR Part 20 are not entirely consistent with international 
standards such as .IAEA's Safety Standards, Safety Series No. 115, ~international Basic Safety 
Standards for Protection against Ionizing Radiation and for the Safety of Radiation Sources," 
dated February 1996. The main areas of difference between 10 CFR Part 20 end the Basic 
Safety Standards include the use of the effective dose equivalent in 10 CFR Part 20 versus use 
of the effective dose in the Basic Safety Standards, an annual occupational dose limit on the 
effective dose equivalent of 0.05 Sv in 10 CFR Part 20 versus 0.02 Sv in the Basic Safe~ 
Standards, and use of the biokinetic models from ICRP Publication 30 in 1 O CFR Part 20 versus 
the more recent mode!s used in the Basic Safety Standards. The NRC is engaging 
stakeholders in a dialogue to consider revising its regulations in the near future to better align 
with new international standards. In the interim, NRC licensees are permitted to use the 
effective dose in place of the effective dose equivalent and to use the more recent internal 
dosimetry models in place of those recommended in ICRP Publication 30, with prior NRC 
approval. 

In addition, many licensees and agencies have administrative dose limits that are similar to or 
Jower than those in the Basic Safety Standards. Most other licensees operate at occupational 
doses far below those limits and standards and therefore are considered ALARA. In some 
cases, the occupational doses do exceed 0.02 Sv per year (2 rem per year), but these are a very 
smail fraction of the total, and efforts are continuing to reduce these doses to lower levels. In 

I the Interim and until the completion of NRC considerations that may better align its regulations 
with international standards, the current 1 O CFR Part 20 provides a level of radiation protection 
that ln almost aH situations Is comparable to that provided by international standards. 

10 CFR P51fl §Q. Although 10 CRR Part 50 is the principal tegulation addressing the safety of 
nuclear power plants, only a small section of it directly addresses radiation protection. Even so. 
the sections of 10 CFR Part 50 that do affect radiation protection are significant. Of particular 
importance are 10 CFR 50.34a, "Design Objectives for Equipment to Control Releases of 
Radioactive Material in Effluents·Nuciear Power Reactors,· 10 CFR Part 50, Appendix I, 
"Numerical Guides for Design Objectives and Limiting Conditions for Operation to Meet the 
Criterion ·As Low as Is Reasonably Achievable" for Radioactive Materfal in Light-Water-Cooled 
Nuclear Power Reactor Effluents," and 10 CFR 50.34(g), which requires NRC revieW of in-plant 
radiation protection program. In 10 CFR 50.36a, "Technical Specifications on Effluents from 
Nuclear Power Reactors," the NRC also requires licens~s to limit effluents from nuclear power 
reactors to the values in Appendix I to 10 CFR Part 50. The revised dose criteria for 
design-basis accidents appear in 10 CFR 50.34(a)(1 )(ll}(D) for licensing actions after 
implementation of the revised rule in 1997. (The dose criteria for siting and determining the 
exclusion area low population zone and population center distance for nuclear power reactors 
appear in 10 CFR 100.11(a).) 
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15.4 Radiation Protection Activities 

Radiation protection activities apply to occupatlonal workers and to members of the public. 

15.4.1 Control of Radiation Exposure of Occupational Workers 

In addition to focusing on personnel qualifications for licensing, the NRC's oversight and 
regulation of radiation protection programs ensure that tha safety analysis report and radiation 
protection plan property address each item in 10 CFR Part 20, as well as the provisions for 
instrudions to worke~ in 10 CFR Part 19, "Notices, Instructions, and Reports to Workers: 
tnspection and Investigations,,. and rhe provisions In relevant RGs, such as RG 1.8, 
·Qualification and Training of Personnel for Nuclear Power Plants." dated March 1971 {as 
revised September 1975, May 1977, April 1987, and May 2000), and RG 8.8, Revision 3. 
·information Relevant to Ensuring that Occupational Radiation Exposures at Nuclear Power 
Stations Will Be As Low As ts Reasonably Achievable,' dated June 1978. 

Once the NRC issues a license, it maintains an active regulatory program that includes 
routine inspection and monitoring of nuclear plants to alert NRC staff of potential problems in 
radiation safety. Significant health physics problems can trigger significant reactive regional 
inspections or a generic communication to the industry. 

The NRC staff has been collectlng the annual occupational exposure data for llghtawaler reactors 
since i969. Because the amount and kind of maintenance performed strongly Influences the 
doses, the individual plant collective doses fluctuate frorn year to year. Still, clear trends are 
evident. Using the average collective dose per reactor as the reference, statistic analysis show 
that the doses varied almost randomly before the accident at Three Mile Island Unit 2. 
Thereafter. the doses increased as a result of the extensive modifications required of all nuclear 
power plants in response to new NRC requirements. The average collective dose reached a 
peak of 7.91 person-Sv (791 person-rem} per reactor ln 1980. Since then, doses have declined 
almost steadily to the current level below 1 person-Sv (100 person-rem} per reactor, where they 
have remained for the past 5 years (2004-2008, the last year for which the data have been 
compiled}. The 2008 average collective dose value of 0.88 person-Sv (86 person-rem) per 
reactor was the lowest average collective dose recorded since data collection began in 1969. 
Although the average doses for both PWRs and BWRs have been steadily declining, the· 
average BWR dose has exceeded the average PWR dose since 1974. Over the past 5 years, 
the average BWR dose has exceeded the average PWR dose by roughly 90 percent (In part 
beGause of the higher average dose rates and larger work force al BWRs). 
In 2008, the 118,692 workers at nuclear plants received 91.96 person-Sv (9, 196 person-rem) for 
an average of 0.00077 Sv (0.077 rem) per worker. This represents a 92·percent drop in 
average worker dose from the 1973 value of 0.0095 Sv (0.95 rern) per worker. 

15.4.2 Control of Radiation Exposure of Members of the Public 

The regulations in 10 CFR 20.1301, "Dose Limits for Individual Members of the Public," and 
10 CFR 20.13021 "Compliance with Dose Limits for Individual Members of the Public," control 
radiation exposures to members of the public.· In addition to the 1.0 millislevert (100 millirem) 
annual dose limit in 10 CFR Part 20, the EPA regulations In 40 CFR Part 190, "Environmental 
Radiation Protection Standards for Nuclear Power Operations." establish a regulatory standard 
such that the annual dose to a member of the public from exposures 10 sources associated with 
the entire uranium fuel cycle does not exceed 025 millisievert (25 miUirem). 
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The regulations in 10 CFR 50.34a, 10 CFR 50.36a, and 10 CFR Part 50, Appendix I, define the 
ALARA plant objectives for effluents. Appendix I also specifies effluent monitoring, 
environmental monttoring, investigatfons. land-use. censuses, and reporting. Section IV. 6 of 1 O 
CFR Part 50, Appendix I, requires the licensee .to establish an appropriate surveillance and 
monitoring program that will accomplish the following: 

• Provide data on quantities of ~dioactive material released in liquid and 
gaseous effluents. 

• Provide data on measurable levels of radiation and radioactive materials in 
the environment to evaluate the relationship between quantities of radioactive 
material released in effluents and resultant radiation doses to individuals from 
principal pathways of exposure. 

• Identify changes in the use of unrestricted areas (e.g., for agricultural 
purposes) to pennlt modifications in monitoring programs for evaluating doses 
to individuals from principal pa1hways of exposure. 

Appendix I requirements are supplemented by 10 CFR Part 20.1501, ·General," which requires, 
in part, that a licensee perform surveys to evaluate potential radiological hazards and to 
demonstrate compliance with the public dose limits in 1 O CFR 20.1301 and 1 O CFR 20.1302. 
Therefore, a licensee is responsible for performing radiation surveys at its facility for radioactive 
materials that have the potential to affect workers and members of the public. 
Potential survey sites can include areas that have been previously affected by licensed 
radioactive material, as well as areas that may be affected by licensed radioactive material in the 
future. For onsite spills and leaks that may contain licensed radioactive material, 
10 CFR 20.1501 requires a licensee to perfonn appropriate radiation surveys and monitoring to 
determine the radiological hazard (I.e .. dose assessment} to workers and to determine if there ls 
a viable pathway to the unrestricted area that could result in a potential radiological hazard to 
members of the public. The surveys and monitoring can continue over a period of time or 
become an ongoing monitoring program so that the licensee can adequately characterize the 
extent and source of the contamination from the spills or leak.. 

Since 2004, there have been several discoveries of radioactive ground water contamination at 
nuclear power facilities in the U.S.· Investigation has determined that most of thE! contamination 
resulted from undetected leakage from facility SSCs that contained or transported radioactive 
liquids. All unmonitored releases resulted In varying levels of onsite tritium ground water 
contamination, with two facilities detecting low levels of tritium (below EPA drinking water 
standards) in offsite residential drinking wells. Current data show no immediate public health 
effects and a very low probability that there will be an effect in the future. 

The NRC has responded to reports of ground water contamination by canying out inspedions, 
assessing the safety significance of these events, and evaluating licensee perform~noe in finding 
and taking corrective actions. The NRC has also issued INs 2004·05, "Spent Fuel Poor 
Leakage to Onsite Groundwater.~ dated March 3, 2004, and IN 200&-13, ·around-Water 
Contamination Due to Undetected Leakage of Radioactive Water," dated July 10, 2006, 
describing unmonitored and unplanned leakage at several nuclear power stations. 

Both the NRC and the nuclear industry have wor1<:ed to resolve the technical and programmatic 
issues leading to the ground water contamination events. In March 2006, the NRC Executive 
Director for Operations established a Liquid Radioactive Release Lessons Learned Task Force 
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to assess lessons learned from the 1Jnmonitored release of radioactive liquid to the environment 
at power re~ctor sites and to recommend possible agency actions. The task force completed Its 
assessment and issued its report on September 1, 2006. The most significant conclusion was 
that these events had no public health effect. However, because of the high level of public 
concern and the potential for contaminated groond water to migrate off site undetected, the task 
force made several recommendations to the NRC. tn response to the task force 
recommendations, the NRC revised tts guidance in RG 1.21, NMeasuring, Evaluating, and 
Reporting Radtoactive Material in Liquid and Gaseous Effluents and Solid Wast.e," and RG 4.1, 
·Radiological EnVironmental Monttoring for Nuclear Power Plants," both dated June 2009, to 
darify its expectat.iOns concerning monitoring and reporting leaks and spills. 

In parallel with the NRC's effons, the nuclear industry aiso responded to the ground water 
contamination events. The NEI has developed a voluntary Groundwater Protection Initiative 
that licensees have endorsed unanimously. The initiative required each participating nuclear 
plant to have a plan in place by July 2006 that established several short-term actions, such as 
developing an enhanced communications protocol to ensure notification of State and local 
officials of less signfficant unmonitored release events. The industry initiative also required 
several long-tenn actions to improve leak detection monitoring capability and understanding of 
site hydrology and geology. 

The NRC has initiated a special inspection effort to monitor the licensee's implementation of the 
industry's Groundwater Protection Initiative. As a result of the enhanced monitoring. the NRC 
has identified several additional occurrences of low~level tritium contamination in onslte ground 
water. To date, levels of contamination have been below any NRC-required reporting level and 
well below the Ai.ARA dose objectives in 1 O CFR 50, Appendix I. However, the NRC continues 
to oversee licensee's responses 1o each of these occurrences and is actively oonsidering 
whether additional regulatory requirements or guidance are warranted for the integrity of buried 
piping and subsurface SSCs. 
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ARTICLE 16. EMERGENCY PREPAREDNESS 

(I) Each Contracting Party shall take the appropriate steps to ensure that there are 
onsite and offsite emergency plans that are routinely tested for nuclear 
instaHations, and cover the activities to be carried out in the event of an 
emergency. 

(ii) For any new nuclear installation, such plans shall be prepared and tested 
I before it [the Installation] commences operation above a low power level 

agreed [to] by the regulatory body. 

(Iii) Each Contracting Party shall take appropriate steps to ensure that, insofar as they 
are likely to be affected by a radiological emergency, Its own population and the 
competent authorities of the States in the vicinity of the nuclear installation are 
provided with appropriate Information for emergency planning and response. 

(iv) Contracting Parties that do not have a nuclear installation on their territory, insofar 
as they are likely to be affected in the event of a radiological emergency at a 
nuclear installation in the vicinity, shall take the appropriate steps for the 
preparation and testing of emergency plans for their territory that cover the 
activities to be carried out In the event of such an emergency. 

This section discusses (1) emergency planning and emergency planning zones. (2) offsite 
emergency planning and preparedness, (3) emergenc}' classification system and action levels, 
(4) recommendations for protection in severe accidents. (5) inspection practices and regulatory 
oversight, (6) response to an emergency, and (7) international arrangements. 

16.1 Background 

The NRC's responsibilities for radiological emergency preparedness stem from NRC licensing 
functions under the Atomic Energy Act and the Energy Reorganization Act. Both statutes 
authorize the Commission to promulgate regulations that it deems necessary to fulfill its 
responslbltities under the acts. Following the accident at Three Mile Island Unit 2 in March 
1979, the NRC amended the regulations to require significant changes in emergency planning 
and preparedness for U.S. commercial nuclear power plants. The NRC's emergency planning 
regulations are now an important part of the regulatory framework for protecting public health 
and safety and have been adopted as an added conservatiSm in the NRC's defense-In-depth 
safety philosophy of multiple-barrier containment and redundant safety systems. Before a 
full-power operating license can be issued, NRC regulations require a finding that there is 
reasonable assurance that adequate measures to protect public health and safety can and will 
be taken in a radiological emergency {10 CFR 50.47(a}). · 

Emergency planning In the United States recognizes that a spectrum of accidents could exceed 
the design-basis accidents that nuclear plants are required to accommodate without significant 
public health and safety effects. For design~basls accidents, the small releases that might 
occur would not likely require responses such as evacuating or sheltering the general public. 
These actions become important only when considering accidents that are much less probable 
than design-basis accidents. NUREG-0396, "Planning Basis for the Development of State and 
Local Government Radiological Emergency Response Plans in Support of Light~Water Nuclear 
Power Plants,• dated December 1973, and NUREG-0654/FEMA-REP-1 (NUREG-0654), 
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Revision 1, ~criteria for Preparation and Evaluation of Radiological Emergency Response Plans 
and Preparedness in Support of Nuclear Power Plants." dated November 1980, describe the 
emergency plannlng basis. 

16.2 Offsite Emergency Ptanning and Preparedness 

The accident at Three Mile Island Unit 2 revealed that better coordination and more 
comprehemwe emergency plans and procedures were needed if the NRC and the pubHc were to 
have confidence In the readiness of onslte and off$ite emergency response organizations to 
respond to a nuclear emergency. Participation by State and local governments in emergency 
planning for nuclear power plants in the United States was, and still remains, largely voluntary. 
Before the accident at Three Mile Island Unit 2, there had been no clear obligation for State and 
local governments to develop emergency plans for radiological accidents, and the Federal role 
was one of assistance and guidance. After the accident, the NRC amended its emergency 
planning regulations to require, as a condition of licensing, that each applicant or licensee submit 
the radiological emergency response plans of the State and local governments that are within the 
plume exposure zone, as well as the plans of State governments within the ingestion pathway 
zone (10 CFR 50.33(g) and 10 CFR 50.54(s)). 

In December 1979, the President directed FEMA to take the lead in ensuring the development of 
acceptable State and kJcal offsite emergency plans and activities for nuclear power plants. The 
NRC and FEMA regulations, as well as a memorandum of understanding between the two 
agencies, dated June 17, 1993, subsequently codified the role and responsibilities of FEMA. 

FEMA provides its findings on the acceptability of the offslte emergency plans to the NRC, which 
has the ultimate responsibility for determining the overall acceptability of radiological emergency 
plans and preparedness for a nuclear power reactor. The NRC will not issue a license to 
operate a nuclear power reactor unless it finds that the state of onsite and offsite emergency 
preparedness provides reasonable assurance that protective measures can and will be taken in 
a radiological emergency. The NRC bases Its decision on a review of the FEMA findings and 
determinations on whether State and local emergency plans are adequate and can be carried 
out, and on ih:i own assessment of whether the onsite emergency plans are adequate and can be 
implemented (10 CFR 50.47(a)). 

I The principal guidance for preparing and evaluating radiological emergency plans for licensee, 
State, and local govemment emergency planners is NUREG..{)654, a joint NRC and FEMA 
document. NUREG-0654 gives evaluation criteria tor meeting the emergency planning 
standards in the NRC and FEMA regulations (10 CFR 50.47(b) and 44 CFR Part 350, "Review 
and Approval of State and Local Radiofogical Emergency Plans and Preparedness," 
respectively}. These criteria provide a basis for licensees, States. and local governments to 
develop acceptable emergency plans. 

The NRC and FEMA coordinate their evaluation of periodic emergency response exercises and 
require all operating nuclear power plant sites to conduct an exercise every 2 years, as outlined 
in Section !V,F.2(b) of 10 CFR Part 50, Appendix E. These mandatory full~participation 
exercises are integrated efforts by the licensee, State, and local radiological emergency 
response organizations that have a role in support of the licensee's emergency plan. The NRC 
evaluates the licensee's performance, while FEMA evaluates the response by State and local 
agencies. ln some cases, other Federal response agencies also participate in these exercises. 
Any weaknesses or deficiencies Identified by the NRC or FEMA as a result of the exercise must 
b9 corrected through appropriate remedial actions. Section rv.F .2(d) of Appendix E, requires 
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the State's response personnel to participate in biennial exercises of their plume exposure 
pathway plans every 2 years and in an ingestion pathway exercise with a nuclear power plant 
located within their State every 6 years. However, there are no requirements to involve 
members of the public in any of the emergency preparedness exercises. 

16.3 Emergency Classification Svstem and Emergency Action Levels 

NRC regulations establish four ciasses of emergencies in order of Increasing severity: 
(1) unusual event, (2) alert, (3) site area emergency, and (4} general emergency. The specific 
class of emergency is declared on the basis of plant conditions that trigger the emergency action 
levels. Licensees have established specific procedures for carrying out emergency plans for 
each ciass of emergency. The event classification initiates all appropriate actions for that class, 
including notification of offsite authorities, activation of onsite and offsite emergency response 
organizations, and - where appropriate -- protective action recommendations for the public. 
These same emergency classes are also found in the State and local emergency plans that 
support each nuclear power plant. 

NUREG-0654 gives examples of initiating conditions for each of the four emergency ciasses. 
These conditions form the basis for each licensee to establish specific indicators, known as 
•emergency action levels: These levels provide a clear basis for rapidly Identifying a possible 
problem, alerting the onsite emergency response organization, and notifying the offsite 
authOrities that an emergency exists .. NRC regulations require tile licensee, State, and local 
government authorities to discuss and agree upon the emergency classification levels. which the 
NRC must approve. In RG 1.101, Revision 4, "Emergency Planning and Preparedness for 
Nuclear Power Reactors," dated July 2003, the NRC endorsed the guidance in 
NUMARC/NESP~007. Revision 2, "Methodology for Development of Emergency Action Levels," 
dated January 1992; and NEI 99-01, Revision 4, "Methodology for Development of Emergency 
Action Levels," dated January 2003, as acceptable alternatives for developing emergency action 
levels. 

16.4 Recommendations for Protective Action in Severe Accidents 

The technical basis and guidance for determining protective actions In the United States for 
severe (core damage) reactor accidents appear in NUREG-0654/FEMA-REP;.1, Supplement 3, 
Revision 1. ·cmeria for Protective Action Recommendations for Severe Accidents," dated 
July 1996, and EPA 400-R-92-001, "Manual of Protective Action Guides and Protective Actions 
for Nuclear Incidents,~ dated May 1992. These documents reflect the conclusions that were 
developed from severe accident studies, such as NUREG~1150, "Severe Accident Risks: An 
Assessment for Rve U.S. Nuclear Power Plants," dated December 1990. 

The agency provides guidance for response procedures and training manuals for NRC staff In 
NUREG/BR-0150, Volume 1, Revision 4, •Response Technical Manual 96," dated Marcil 1996. 
The NRC's guidance on evacuation and sheltering in the event of a nuclear power plant accident 
is consistent with guidance in IAEA TECDOC-953, "Method for the Development of Emergency 
Response Preparedness for Nuclear or Radiological Accidents," and TECDOC.955, •Generic 
Assessment Procedures for Detennining Protective Actions During a Reactor Accident," both 
issued in 1997. 

The NRC considers evacuation and sheltering to be the two primary protective actions and 
prefers prompt evacuation for the population near a plant in a severe reactor accident. 
However. the NRC is currently evaluating this position, as under some circumstances, it may be 
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better to shelter in place. A-Oraft revision to NUREG-0654/FEMA-REP-1, Supplement 3, was 
published in the Federal Register on March 8, 2010, for public comment and placed 
on http://www.regulations.gov under docket NRC-2010-0080. 

A supplemental protective action for the general population is using the thyroid-blocking agent 
potassium iodide. The NRC amended its regulations for emergency planning associated with 
potassium iodide, 10 CFR50.47(b)(10), in 2001. This amendment requires that each State 
consider giving potassium iodide to the general public as a protective measure, supplementing 
the evacuation and sheltering protective actions. The NRC found that potassium iodide is a 
reasonable, prudent, and inexpensive supplement to evacuation and sheltering for specific local 
conditions. For States that choose to give potassium iodide to the general public as part of their 
emergency plans, the NRC funded an initial supply and replenishment of expired potassium 
iodide tablets. To date, 23 States have asked for and received potassium iodide tablets, which 
the NRC distributes in 65 milllgram pills. Jn January 2002, the NRC, In cooperation with the 
cognizant agencies, updated the Federal policy statement on potassium lodid~ prophylaxis to 
reflect the changes in NRC regulations. In September 2006, the Commission approved 
replenishment plans for initial State supplies. 

16.5 lmtpection Practices-Reactor Oversight Process for Emergency 
Preparedness 

The NRC's Reactor Oversight Process addresses emergency preparedness. The process 
allows licensees to manage their own emergency preparedness programs, including corrective 
actions, as long as the performance indicators and inspection findings are within an acceptable 
perfonnance band. The NRC handles inspection findings through its significance determination 
process. Article 6 of this report oiscusses the NRC's Reactor Oversight Process and 
significance detennination process. 

Emergency preparedness Is a component of the Reactor Oversight Process, one of its seven 
cornerstones of safety. The objective of this cornerstone Is to "ensure that the licensee is 
capable of implementing adequate measures to protect the public health and safety during a 
radiological emergency.• Oversight of this cornerstone is achieved through three performance 
Indicators and a supporting risk.informed inspection program. The performance indicators are 
drill and exercise performance, emergency response organization drill participation, and alert 
and notification system reliability. The performance indicator for drill and exercise perJormance 
monitors timely and accurate licensee performance in drills, exercises, and actual events when 
presented with opportunities to classify emergencies. notify offsite authorities. and recommend 
protective actions. The indicator for emergency response organization drill participation 
measures the percentage of key members of the licensee's emergency response organization 
who have participated in proficiency-enhancing drills, exercises. tra!ning opportunities, or an 
actual event over a determinant amount of time. The alert and notmcation system reliability 
indicator monitors the reliability of the offsite alert and notification system, which is a critical link 
for communicating with the public. 

The emergency preparedness cornerstone of the Reactor Oversight Process Includes the 
following areas for inspection: 

• Correction of Emergency Preparedness Weaknesses - Inspectors evaluate the 
licensees' programs on problem identification and resolution for emergency 
preparedness. 
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• Drill Evaluation - Inspectors evaluate drills and simulator-based training evolutions In 
which shift operating crews and licensee emergency response organization members 
participate. 

• Ex.ercise Evaluation - Inspectors independently observe the licensee's performance 
in classifying, notifying, and developing recommendations for protective actions, and 
other activities during the exercise. The inspectors also ensure that the licensee's 
self-critique is consistent with their observations. 

• Alert and NQtiflcation System Evaluation· Inspectors verify how well the testing 
program complies with program procedures. 

• Emergency Action level Changes - Inspectors review all of the licensee's changes to 
emergency action levels to determine if any of the changes have decreased the 
effectiveness of the emergency plan. 

Emeroency Resoonse Organization Staffing and Augmentation System - Inspectors 
review the augmentation system to determine whether, as designed. it witl support 
augmentation of the emergency response organization In accordance with the goals 
for activating the emergency response facility. 

• Reactor SafetvlEmeraency Preoaredness - Inspectors verify that the data reported for 
the perfonnance indicator values are valid. 

• Emernencv Plan Changes- Inspectors sample changes to the emergency plan to 
ensure that the effectiveness of the emergency plan has not decreased. 

• f2rce-on-Force Exercise Evaluation ~ Inspectors primarily assess the nuclear plant's 
physical protection strategy to defend against the design basis threat A full 
inspection, spanning several weeks, includes both table-top drills and e)(ercises, 
which simulate combat between a mock commando-type adversary force and the 
nudear plant security force. As part of these inspections, the NRC's Inspectors 
assess the licensee's integration Of emergency response actions into its overall 
response to the threats. 

It Is important to note, however, that even though FEMA has no direct regulatory authority over 
State or local governments and their full-participation exercise evaluations are not considered 
inspections. FEMA's exercise findings carry substantial weight in the NRC regulatory process. 
FEMA notifies the State government and the NRC of any significant deficiencies in offsite 
performance shorUy after the exercise. FEMA also issues a formal exercise report within 
90 days of the exercise's completion describing the FEMA exercise findings. Because of the 
potential effect of deficiencies on offsite emergency preparedness, findings are expected to be 
corrected within 120 days of the exercise. Failure of offsite organizations to correct deficiencies 
promptly could lead FEMA to withdraw its finding of Mreasonable assurance." This would cause 
the NRC to assess the continued operation of the facility. 
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16.6 Reseonding to an Emergencv 

Fundamental changes in the response to national emergencies have occurred as a result of the 
publication of the National Response Framework in January 2008 and the update of its 
associated annexes. Additionally, OHS has revised and republished the National Incident 
Management System (NIMS) document in December 2008. 

This section explains the roles of the NRC, other Federal agencies, licensees, States. and local 
governments during the response to an incident. It also explains the security issues associated 
with supporting the response efforts. 

16.6.1 Federal Response 

The Federal response structure has been revamped with the creation of OHS and the 
implementation of Homeland Security Presidential Directive 5, "Management of Domestic 
Incidents,~ dated March 4, 2003. This directive establishes the Secretary of Homeland Security 
as the primary Federal official for managing domestic incidents. Under the Homeland Security 
Act of 2002, DHS is responsible for coordinating Federal operations within the United States to 
prepare for, respond to, and recover from terrorist attacks, major disasters, and other 
emergencies. 

OHS will assume overall Federal incident management coordination responsibilities when any 
one of the following four conditions applies: 

(1} A Federal department or agency acting under its own authority has requested OHS 
assistance. 

(2) The resources of State and local authorities are overwhelmed, and the appropriate 
State and local authorities have requested Federal assistance. 

(3) More than one Federal department or agency has become substantially involved in 
responding to the incident. 

(4) The President of the U.S. has directed the Secretary to assume incident management 
responsibilities. 

In 2008, the governing documents outlining the responsibilities of the Secretary of Homeland 
Security, OHS, and other Federal, State. and local entities were updated. These documents 
were related to NIMS and the National Response Framework and its associated annexes. 

NIMS is a comprehensive, national approach to incident management that is applicable at all 
jurisdictional levels and across functional disciplines. NIMS enables Federal. State, and local 
entities to work together to prevent, protect against, respond to, recover from, and mitigate the 
effects of incidents, regardless of cause. size, k>cation, or complexity, in order to reduce the loss 
of life and property and harm to the environment. NIMS provides an organized set of scalable 
and standardized operational structures that is critical for allowing various organizations and 
agencies to work together in a predictable, coordinated manner. 
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NIMS works hand-irr-hand with the National Response Framework. NIMS provides the 
template for the management of incidents, while the National Response Framework descrtbes 
the structures and mechanisms for national-level policy for incident management. The National 
Response Framework provides guidance on Federal coordinating structures and processes to 
prepare for, respond to, and recover from domestic incidents such as terrorist attacks, major 
disasters, and other emergencies. 

The Federal response to a potential nuclear or radiological incident is designed to support th~ 
efforts of the facility operator and offsite officials. For such emergencies, Federal response 
actMtieS are carried out in accotdance with the National Response Framework's 
Nuclear/Radiological Incident Annex, which describes the roles of OHS, coordinating agencies 
{e.g., the NRC during an incident with one of its licensees), and other supporting Federal 
agencies. During an incident that meets the criteria of Homeland Security Presidential 
Directive 5 (invoked during a terrorist-related incident or at a general emergency level for an 
NRC licensee), OHS Is responsible for the overall domestic incident management, while the 
coordinating agency coordinates the Federal on-scene actions and helps State and local 
governments determines measures to protect life, property, and the environment. The 
coordinating agency may respond as part of the Federal response as requested by OHS under 
the framework, or in accordance with its own allthorities. During less severe incidents, 
coordinating agencies will oversee the onsite response, monitor and support owner or operator 
activities (when there is an owner or operator), provide technical support to the owner or operator 
If asked, Sel'\le as the principal Federal source of infonnation about onsite conditions, and, if 
asked, advise the State and local government agencies on implementing protective actions. 
The coordinating agency wm also provide a hazard assessment of onsite conditions that might 
have significant offsite effects and ensure that onsite measures are taken to mitigate offsite 
consequences. 

16.6.2 Llcensee,'state. and Local Response 

The NRC recognizes the nuclear power plant operator (licensee) and the State or local 
government as the two primary dedsionmakers during a radioJogical incident at a licensed power 
reactor. The licensee is primarily responsible for mitigating the consequences of an incident on 
site and recommending timely protective actions to State and local authorities. The States or 
local governments are ultimately responsible for implementing appropriate protective actions for 
public health and safety. 

16.6.3 The NRC's Response 

In fulfilling its legislative mandate to protect the public health and safety, the NRC has developed 
a plan and procedures detailing Its response to incidents involving licensed material and 
activities (NUREG-0728, Revision 4, "NRC Incident Response Plan," dated April 14, 2005). In 
accordance with that plan. the NRC will initially assess any reported event and decide whether or 
how it witl respond as an agency. To meet its statutory and regulatory obligations as the 
coordinating agency, the NRC will usually dispatch a team to the site for all serious incidents. 
The team may help the State interpret and analyze technical information. update other 
responding Federal agencies on event conditions, and coordinate any multiagency Federal 
response. 

Once the NRC has decided to respond as an agency, it activates the NRC Headquarters 
Operations Center in Washington, DC, and the associated regional incident response center. 
The NRC Headquarters Operations Center will then take the following actions: (1) maintain 
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continuous communications with the facility, (2) assess the incident, (3) advise the facility 
operator and offsite officials. (4) coordinate the Federal radiological response with other Federal 
agencies, and (5) respond to inquiries from the national media. The staff at the NRC 
Headquarters Operations Center includes emergency preparedness and response experts and 
personnel eJ(perienced with llaison activities. Because regional office personnel usually have 
firsthand knowledge of the details of the affected facility, early In an Incident the Regional 
Administrator provides operational authority from the affected regional office and, if necessary, 
from the regional Incident response center. When NRC onsite presence is required, the NRC 
will dispatch a team from the affected regional office. 

As soon as the NRC site team arrives at the facility and Is ready to assume the agency's 
leadership role, it may be delegated certain responsibilities that may Include the authority to 
direct the agency's on site response. 

The NRC site team consists of many technical specialists and representatives who respond to 
the designated response centers used by the facility and offsite officials to coordinate the 
response. These response centers include the affected State's emergency operations center, 
the first-responder's incident command post, the joint information center, established by the 
facility or local government to interact with the media. and, if necessary, the joint field office (the 
primary Federal incident management field structure that Is usually established 48 to 72 hours 
after an incident). Through participation in these response centers, the NRC site team has 
access t6 wide-ranging State and Federal response assets, as well as to ex.tensive radiological 
monitoring capabilities through DOE (i.e., field teams and aerial monitoring). 

The NRC regularly participates in nuclear power plant; and Federal interagency exercises each 
year to ensure Its readiness to respond. The NRC also participates in the planning and conduct 
of the Eagle Horizon and National Level exercises each year. The NRC's participation in such 
exercises gives the agency a valuable perspective oo multi-event response. This perspective 
improves tnteragency cooperation and Imparts a better understanding of response roles during 
emergencies. 

16.6.4 Aspects of Security that Support Response 

Before September 11. 2001, the security measures at nuclear facilities provided reasonable 
assurance that public health and safety would be protected in the event of an attack 
encompassed by the design-basis threats for radiojogical theft and sabotage, which are 
described in 10 CFR 73.1, "Purpose and Scope." Since September 11, 2001, the nuclear 
industry has significantly enhanced its defensive capability through the voluntary actions taken 
by ltcensees in response to NRC advisories and as required by the orders issued on 
February 25, 2002, January 7, 2003, and April 29, 2003. The enhancements outlined in the 
orders indude security measures against threats from an insider, waterborne attack. vehicle 
bomb attack, and land-based assault. The three orders issued on April 29, 2003, also identified 
a revised design basis threat against which licensees must be prepared to defend. The NRC 
has codified through rulemaking many of the security requirements that it newly imposed on 
licensees by order following September 11, 2001. The NRC witl consider additional measures 
in the Mure as necessary. {The Other Major Regulatory Accomplishments section of this report 
provides more details about the power reactor security rulemaking.) 

The NRC receives a substantial and steady flow of information from the national intelligence 
community. law enforcement, and licensees and contlnually evaluates this information to assess 
threats to regulated facilities or activities. The NRC works with a variety of other Federal 
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agencieS, particularly OHS and the Federal Bureau of Investigation, to ensure that security 
around nuclear power plants is well coordinated and that law enforcement responders are 
prepared for a significant event. If an event were to occur, the NRC would have significant 
resources accessible to It and as many as 18 Federal agencies available to help mitigate the 
radiological consequences of a serious accident or successful attack. 

16.7 lnt.emational Arrangements 

The NRC has agreements with its neighbors, principally Canada and Mexico. and commitments 
to IAEA. 

Under its signed agreements with Canada and Mexico, the NRC will promptly notify and 
exchange information in the event of an emergency that has the potential for trans-boundary 
effects. The agreement with Canada, ·Agreement Between the Government of the United 
States of America and the Government of Canada on Cooperation in Comprehensive Civil 
Emergency Planning and Management,• is Implemented by the procedure specified in 
"Administrative Arrangement Between the United States Nuclear Regulatory Commission and 
the Atomic Energy Control Board of Canada for Cooperation and the Exchange of Information in 
Nuclear Regulatory Matters.~ both dated June 21, 1989. The agreement between the NRC and 
the Canadian Nuclear Safety Commission, which replaced the Atomic Energy Control Board. 
was most recently renewed in 2007. 

The agreement with Mexico. "Agreement for the Exchange of lnfonnation and Cooperation in 
Nuclear Safety Matters," is implemented by the ulmplementing Proc.edure for the Exchange of 
Technical Information and Cooperation in Nuclear Safety Matters Between the Nuclear 
Regulatnry Commission of the United States of America and the Comislon Nacional de 
Seguridad Nuclear y Salvaguardias of MeXico," both dated October 6, 1989. This agreement 
was most recently renewed in 2007. 

To meet the U.S. commitment under the IAEA Convention on Ear1y Notification of a Nuclear 
Accident, the NRC wtll promptly notify IAEA if a serious accident occurs at a commercial nuclear 
power plant. Afterward, the NRC will work with the U.S. Department of State to update IAEA. 

Since 2001, the United States has fully participated In the International Nuclear Event Scale by 
evaluating operating reactor events and reporting to IAEA any events resulting in a 
categorization of International Nuclear Event Scale L&\lel 2 or higher. 
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ARTICLE 17. SITING 

Each Contracting Party shall take the appropriate steps to ensure that appropriate 
procedures are established and Implemented for 

I (I) evaluating all relevant site-related factors that are likely to affect the safety of a 
nuclear installation for Its projected lffetime 

(ii) evaluating the likely safety impact of a proposed nuclear Jnst.allation on individuals, 
society, and the environment 

(IU) re.evaluating, as necessary, all relevant factors referred to in subparagraphs (i) 
and (ii) so as to ensure the continued safety acceptability of the nuclear Installation 

(Iv) consulting Contracting Parties in the vicinity of a proposed nuclear Installation, 
insofar as they are llkely to be affected by that installation and, upon request. 
providing the necessary infonnatlon to such Contracting Partie.s, in order to enable 
them to evaluate and make their own assessment of the llkely safety Impact on 
their own territory of the nuclear installation 

This section explains the NRC's responsibilities for siting, which include site safety, 
environmental protection. and emergency preparedness. First, this section discusses the 
regulations applying to site safety and their implementation, emphasizing regulations appAylng to 
seismic, geological, hydrological, meteorological, and radiological assessments. Next, it 
explains environmental prolectlon. Arttcie ·16 of this report discusses emergency preparedness 
and intemational arrangements, whtch would apply to Contracting Parties in obligation iv, above. 

17.1 Background 

The NRC's siting responsibilities stem from the Atomic Energy Act. the Energy Reorganization 

I Act, and the National Environmental Policy Act. These statutes confer broad regulatory pO\Vers 
on the Commission and authorize the NRC to promulgate regulations that it deems necessary to 
fulfil its responsibilities under the acts. 

The NRC's siting regulations are integral to protecting public health and safety and the 
environment. Siting away from densely populated centers has been, and will continue to be, an 
essential component of the NRC's defense-in-depth safety philosophy (see Article 18 of this 
report), which also includes multiple-barrier containment and redundant and diverse safety 
systems. The primary factors that determine public health and safety are reactor design and 
construction and operation of the facility. However, siting factors and criteria are impartant 
ensure 1hat radiological doses from nonnal operation and postulated accidents will be acceptably 
low, natural phenomena and man~made hazards will be property accounted for in the design of 
the plant. and the human environment will be protected during the construction and operation of 
the plant 

For the first time since the 1970s. the nuclear power industry in the United States is seeking 
approval for sites that could host new nuclear power plants. To ensure that the agency can 
effectively carry out its responsibil!tie$ associated with, among others, an early site permit 
application, the NRC consolidated regulatory function~ to (1) manage near-term future licensing 
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activities. (2) work with stakeholders on new reactor licensing activities, and (3) assess the 
NRC's readiness to perform new reactor licensing reviews. 

ln 2003, applicants submitted three early site permit applications to the NRC for sites in Virginia, 
Illinois, and Mississippi: In 2007, the NRC issued the three ear1y site pennlts. In 2006, an 
applicant submitted an early site permit application for a site in Georgia with a subsequent 
request for authorization to perform limited work; in 2009 the NRG issued the permit and the 
limited work authorization. These four sites are near existing nuciear power plants, which 
enables the applicants to use existing physical and administrative infrastructures, programs, and 
siting infonnation and to reduce the effects on the environment compared with using an 
undevelopecnocatlon. In 2010, one applicant submitted an early site perrnlt application for a 
previously undeveloped C-green-field") site in Texas and another applicant submitted an early 
site permit application for a site near existing nuciear power plants in New Jersey. 

In anticipation ot these applications and to ensure that future license applicants and the public 
understand the NRC's process for reviewing programs and siting information, the NRC 
documented its review process and criteria in RS-002, "Processing Applications for Early Site 
Permits," dated May 3, 2004. 

The NRC received an unprecedented number of applications that require siting evaluations 
under the combined license application provisions of 10 CFR Part 52. While many of these 
applications were for locations dose to existing facilities, some will be at locations where 
applicants requested construction permits under 10 CFR Part 50 but plants were not completed, 
and others at "green·field" sites. In 2007, applicants submitted five combined license 
applications for a total of eight units for sites in Texas, Alabama, Maryland, Virginia, and South 
Carolina. In 2008, applicants submitted 11 combined license applications for a total of 16 units 
for sites in North Carolina. Mississippi, South Carolina, Florida, Michigan, Texas, Louisiana. 
Missouri. New York. and Pennsylvania. In 2009, one applicant submitted a combined license 
application for two units at a site in Florida. 

17 .2 Safety Element! of Siting 

This section explains the safety elements of siting. After providing a sh~rt background, . 
it explajns seismic and geological assessments. Finally, It discusses radiological assessments 
performed for initial licensing, as a result of facility changes, and according to regulatory 
developments since the licensing of all U.S. operating plants. 

17.2.1 Background 

The NRC's site safety regulations consider societal and demographic factors, manmade hazards 
(such as airports and dams}. and physical characteristics of the site {such as hydrological, 
seismic, and meteorological factors) that could affect the design of the plant. The requirements 
are specified in 10 CFR Part 100, "Reactor Site Criteria,~ Appendix A, ·seismic and Geologic 
Siting Criteria for Nuclear Power Plants," 10 CFR Part 100, Subpart B, "Evaluation Factors for 
Stationary Power Reactor Site Applications on or after January 10, 1997," and 10 CFR 100.23, 
"Geologic and Seismic Siting Criteria." The requirements in 10 CFR 100.23 apply to applicants 
for an early site permit. a combined license, a construction permit, or an operating license on or 
aft.er January 10, 1997. RGs 1.27, Revision 2, ·ultimate Heat Sink for Nuclear Power Plants," 
dated January 1976; RG 1.59, Revision 2, "Design Basis Floods for Nuclear Power P1ants," 
dated August 1977; RG 1.102, Revision 1. "Flood Prolection for Nuclear Power Plants," dated 
September 1976; and RG 1.208, "A Performance-Based Approach to Define the Site-Specific 
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Earthquake Ground Motion,· dated March 2007, describe methods acceptable to NRC staff for 
implementing those requirements. 

The applicant's safety analysis report must describe the physical characteristics in and around 
the site and contain accident analyses that are relevant to evaluating the suitabiHty of a site. 
A number of RGs provide guidance on issues of site safety that applicants need to address. 
NUREG-0800 guides the staff in reviewing the site safety content of these reports. Rs..-002 
identifies parts of NUREG-0800 that apply to the review of early site permits. 

Once licensed to operate, the licensee is expected to monitor the environs around the nuclear 
power plant and report in its safety analysis report changes in the environs that may affect the 
continued safe operation of the facility. 

17.2.2 Assessments of Seismic and Geological Aspects of Siting 

The NRC's siting regulations listed in Section 17.2.1 of this report detail the assessments 
applying to seismic and geologic aspects of siting. Recent developments in assessments 
include the performance.based approach for determining the site-specific ground motion 
response spectrum and the safe..shutdown earthquake. The performance~based approach 
combines the stte seismic hazard curves and seismic fragility curves for nudear structures to 
meet a specified performance target. RG 1.208, which the NRC developed as a replacement 
for RG 1.165, ·1dent!fication ~nd Characterization of Seismic Sources and Determination of Safe 
Shutdown Earthquake Ground Motion,• dated March 19n, describes this new approach in 
detail. 

RG 1.208 also incorporates recent developments in seismic hazard assessment, including the 
use of cumulative absolute velocity filtering in place of a lower-bound magnitude cutoff and 
guidance on the development of earthquake lime histories, site response analysis, and the 
location of the ground motion response spectrum within the soil profile. 

In 2003, the three early site permit applicants used the EPRI central and eastern U.S. seismic 
source models as a starting point for their site applications. Applicants updated the EPRI 
source models to reflect advances in central and eastem U.S. seismic and geologic source 
modeling. In 2004, EPRI also updated its ground motion models for generic use. in new plant 
probabilistic seismlc hazard analyses for sites located in the central and eastern U.S. 

The NRC reviews and certifies advanced reactor designs under 10 CFR Part 52. The designs 
use high seismic design Input that is independent of any site but capable of being sited in most 
currently existing sites. The NRC requires all new and advanced reactor designs to 
demonstrate that they have a plant.level seismic margin of 1.67 times the design-basis 
safe .. shutdown earthquake with high confidence (Le., 95 percent} in low {i.e .• 5 percent) 
probability of failure. 

17 .2.3 Assessments of Radiological Consequences 

The Reactor Site Criteria Rule, 10 CFR Part 100, is the regulation under which all U.S. operating 
plants were licensed. . It contains provisions for assessing whether radiological doses from 
postulated accidents will be acceptably low. The NRC has issued the foltowing reguaatory 
guidance for licensees to implement the requirements regarding of 10 CFR Part 100: 

• RG 1.3. Revision 2, .. Assumptions Used tor Evaluating the Potential Radiological 
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Consequences of a loss-of-Coolant Accident for Boiling-Water Reactors," dated 
June 1974 

• RG 1.4, Revision 2, "Assumptions Used for Evaluating the Potential Radiological 
Consequences of a Loss.of-Coolant Accident for Pressurized-Water Reactors," dated 
June 1974 

• RG 1.145, Revision 1, '"Atmospheric Dispersion Models for Potentiai Accident 
Consequence Assessments at Nuclear Power Plants, w dated November 1982 

Although applicants analyze dose primarily to support reactor siting, licensees are required to 
evaluate the potential increase in the consequences of accidents that might result from modifying 
facility SSCs. Commitments (including the radiOfogical acceptance criteria) made by the 
applicant during siting and documented in Its final safety analysis report remain binding until 
modified. A licensee must evaluate the potential consequences of design changes against 
these radiological criteria to demonstrate that the changes will result in a design that still 
conforms to the regulations and commitments. If the consequences increase more than 
minimally, as outlined in 10 CFR 50.59 or require a change to the technical specifications, as 
discussed in Articl& 14 of this report. the licensee must obtain NRC approval before 
implementing the proposed modification. 

I Regulatory devetopments sinoe the licensing of all U.S. plants now operating include a revision 
to 10 CFR Part 100in1996; NUREG-1465, "Accident Source Terms for Light-Water Nuclear 

I Power Plants,· dated February 1995; RG 1.183, .. Alternative Radiological Source Terms for 
Evaluating Design Basis Accidents at Nuclear Power Reactors,N dated July 2000, which guided 
the use of NUREG-1465; and 10 CFR 50.67. "Accident Source Term; which allowed Hcensees 
to use alternative source terms. 

The NRC has applied the 1996 revision to 10 CFR Part 100, along with the alternative source 
term, in its design certification review for a passive advanced light.water reactor, the AP600. 
More recently, the agency has applied the practice to the AP1000 reactor With similar results and 
i$ applying It for all contemplated light-water reactor design certification application reviews, 
lnciuding the Economic Simplified Boiling-Water Reactor (ESBWR), the U.S. EPR, and the U.S. 
Advanced Pressurized Water Reactor (US·APWR). For other than light-water reactor designs, 
including advanced reactors, applicants will have to describe their rationale for an appropriate 
accident source term characterization that will be subject to NRC independent review. 

The industry continues to explore the use of the alternative source term in implementing 
cost·beneflcial licensing actions at operatlng reactors. Some of these eppllcatlons resulted in 
improved safety equipment retiability and reduced occupational exposures. Since the issuing of 
10 CFR 50.67, more than haff of the operating reactor licensees requested either full 
implementation of the alternative source tenn or selective implementation for certain regulatory 
applications. Operating plant licensees have also used the alternative source term to analyze 
the adequacy of certain engineered safety features In meeting the operability requirements in 
their operating reactor technical specifications. 

17.3 Environmental Protection Elements pf Siting 

This section explains the environmental protection elements of siting. It covers the governing 
documents and site approval process. Since the last operating plants in the United States 
received licenses, issues have arisen that must be considered in siting reviews. This section 
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explains the effect of these issues. 

17.3.1 Governing Documents and Process 

The environmental protection elements of siting consist of the plant's demands on the 
environment (e.g., water use and effects of construction and operation). These elements are 
addressed In 10 CFR Part 51, which implements the National Environmental Policy Act 
consistent with the NRC's staMory authority and refleds the agency's policy to voluntarily apply 
the regulations of the President's Council on Environmental Quality, subject to certain conditions. 
Integrating environmental reviews into its routine decisionmaklng, the· NRC considers 
environmental protection issues and alternatives before taking any action that may significantty 
affect the human environment. 

The site approval process leading to the construction or operation of a nuclear PoWer plant 
requires the NRC to prepare an environmental impact statement. The updated and revised 
environmental standard review plans (NUREG-1555, •standard Review Plans for Environmental 
Reviews for Nuclear Power Plants.~ dated March 2000} guide the staff's environmental reviews 
for a range of applications. including g~n field site reviews for construction permits and 
operating Ueenses under 10 CFR Part 50, for early site permits under 10 CFR Part 52, Subpart A, 
"Ear1y Site Permits," and for combined licenses under 10 CFR Part 52, Subpart C, "Combined 
Licenses," when the application does not reference an early site pennit. The NRC issued 
updates to review practices in .2007 and 2010 to reflect experience gained from early site permit 
reviews, account for the changes resulting from the amendment to the limited work authorization 
rule (discussed later in this section), and include consideration of the environmental effects of 
greenhouse gas emissions and climate change. Article 19 of this report, in RG 1.206, 
•Combined Operating Licenses for Nuclear Power Plants, e dated June 2007, and RS-002, 
dealtng with earty site pennits, discuss these governing documents and processes. 
Environmental standard review plans are also appropriate for env1ronmental reviews of 
applications for combined licenses under 10 CFR Part 52, Subpart C, when the applications 
reference an early site permit. Reviews of early site permit applications are limited because the 
reviews focus on the environmental effects of reactor construction and operation that have 
characteristics that faff within the postulated site parameters and because the reviews need not 
assess benefits (e.g., the need for power) or alternati'v'e energy sources. The environmental 
information in applications for combined licenses that reference an earty site permit is limited to 
{1) information to demonstrate that the design of the facility falls within the parameters specifi~d 
in the ear1y site permit, (2) new and significant Information on issues previously considered in the 
early site pennit proceeding, and {3) any significant environmental issue not considered in any 
previous proceeding on the site or design. 

The environmental standard review plans in Supplement 1 to NUREG-1555 guide the staff's 
environmental review for license renewal applications under 1 O CFR Part 54. Article 14 of this 
report discusses the license renewal process in more detail. 

Several other NRC actions on siting and site suitability require environmental reviews, including 
issuance of limited wo~ authorizations {10 CFR 50.10(e); 10 CFR 52.25, •Extent of Activities 
Permitted"; and 10 CFR 52.91, ·Authorization lo Conduct Site Activities"}, early partial decisions 
(10 CFR 2.600, "Scope of Subpart," in Subpart F. "Additional Procedures Applicabfe to Eariy 
Partial Decisions on Site Suitability Issues in Connection With an Application for a Permit to 
Construct Certain Utilization Facilities," of 10 CFR Part 2). and pre-application early reviews of 
site suitability issues (Appendix Q, "Pre-application Early Review of Site Suitability Issues," to 
10 CFR Part 50). 
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With Its 2007 amendment to the limlted work authoriZation licensing framework ( 10 CFR 50.10, 
·ucense Required; Limited Work Authorization"), the Commission limited its authority to 
construction activities that have a "reasonable nexus to radiological health and safety or common 
defense and security" and deflned ·construction· within the context of its authority. The effect of 
this change is not limited to limited work authorizations. other activities related to building the 
plant that do not require NRC approval (but may require a permit from other regulatory agencies) 
may occur before, during, or after NRC-authorized construction actiVlties. These activiti9$ 
called "preconstruction" in 10 CFR 51.45(c), may be regulated by other local, State, Tribal or 
Federal agencies. On September 12, 2008, the NRC and the U.S. Army Corps of Engineers 
signed an updated memorandum of understanding to enhance the effectiveness of reviews of 
nuclear power plant llcense applications that would require multiple Federal permits under 
separate statutes. The NRC and the U.S. Army Corps of Engineers are participating as 
cooperating agencies in the preparation of many environmental impact statements. 

17.3.2 Other Considerations for Siting Reviews 

Since the NRC last issued construction permits under 10 CFR Part 50 in the 1970s and 
coincident with the publication of the tnitial environmental standard review plan, many changes to 
the regulatory environment have affected the NRC and applicants seeking site approvals. 
These Include new envtronmental laws and regulations, changes in policies and procedures 
resulting from decisions of courts and administrative healing boards, and changes in the types of 
authorizations, pennits, and licenses issued by the NRC. This section highlights some of these 
changes and their effects on the environmental standard review plans. 

In the late 1980s, the NRC issued regulations that gave an attemative licensing framework to 
10 CFR Part 50, which required a construction permit followed by an operating license. The 
new framework in 1 O CFR Part 52 introduced the concepts of approving designs independent of 
sites and approving shes independent of designs. and then efficiently linked the approvals to 
approve construction and operate the facility. As discussed in Section 17.1 of this report, the 
NRC has received four earty site permit applications under 10 CFR Part 52 and is actively 
conducting sillng reviews. 

Toward that end, the NRC issued Rs.-002, which embodies the environmental guidance in 
NUREG-1555, the environmental standard review plan, and the outcome of Interactions with 
stakeholders. In addition, in 2007, the NRC revised 10 CFR Part 52 to reftect experience 
gained in Its use and to provide guidance on the preparation of combined license applications; as 
part of that rulemaking the NRC issued RG 1.206, which indudes guidance on the assessment 
of environmental Issues. 

As described in previous U.S. National Reports, other relevant regulatory developments include 
the following: 

• Presidential Executive Order 12898, "Federal Actions to Address Environmental 
Justice in Minority and Low~lnoome Populations," dated February 1994, which 
instructed Federal agencies to make "environmental justice~ part of each agency's 
mission by addressing disproportionately high and adverse human health or 
environmental effects of Federal programs, policies, and activtties on minority and 
low-income populations 
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• the Yellow Creek Decision, which determine<l that the authority of the NRC is limited 
in matters that are expressly assigned to EPA 

• changes in the economic regulation of utilities that have expanded the options to be 
addressed in considering the need for power in environmental impact statements 

• design alternatives to mitigate the consequences of severe accidents 

• EPA rules about cooling water intake structures 

17.4 Consultation with Other Contracting Partias To Be Affected by the 
Installation · 

At this time, the NRC does not have any specific international arrangements with neighboring 
states for siting new builds. However, the agency's current arrangements with its Canadian and 
Mexican regulatory counterparts for the exchange of information and experience would serve as 
the mechanism for any cooperative dialogue if such a situation arose. 
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ARTICLE 18. DESIGN AND CONSTRUCTION 

Each Contracting Party shall take the appropriate steps to ensure that: 

(I) the design and construction of a nuclear installation provides for several reliable 
levels and methods of protection (defense in depth} against the release of 
radioactive materials, with a view to preventing the occurrence of accidents and to 
mitigating their radiologlcaJ consequences should they occur 

~I) the technologies Incorporated in the design and construction of a nuclear 
installation are proven by experience or qualified by testing or analysis 

(Iii) the design of a nuclear installation allows for reUable, stable, and easity 
manageable operation, with specific consideration of human factors and the 
man .. machine interface 

This section explains the defense-in-depth philosophy and how it Is embodied in the general 
design criteria of U.S. regulations. It explains hOw applicants meet the defense--in·depth goals 
and how the NRC reviews applications and conducts inspections before issuing licenses to 
ensure that this philosophy is implemented in practice. Next, this section discusses measures 
for ensuring that the applications of technologies are proven by experience or qualified by testing 

I or analysis. Finally, thiS section discusses requirements for reliable, stable, and easily 
manageable operation, specifically considering human factors and the man-machine Interface. 
Article 12 of this report also provided information on these obligattons. 

I 

18.1 Defense~in-Depth Philosoeb:t: 

This section explains the defense-in-depth philosophy followed in regulatory practice, governing 
documents and regulatory process for designing and constructing a nuclear power plant. It also 
discusses relevant experience and examples. 

18.1.1 Governing Documents and Process 

The defense-in-depth philosophy, as applied in regulatory practice, requires that nuclear plants 
contain a series of independent, redundant, and diverse safety systems. The physical barriers 
for defense in depth in a light-water reactor are the fuel matrix, the fuel rod cladding, the primary 
coolant pressure boundary, and the containment. The levels of protection in defense in depth 
are (1) a conservative design, quality assurance, and safety culture. (2) control of abnormal 
operation and detection of failures, (3) safety and protection systems, (4) accident management, 
including containment protection, and (5) emergency preparedness. 

Appendix A to 10 CFR Part 50 embodies the defense-in~depth philosophy. General design 
criteria cover protection by multiple fission product barriers, protection and reactivity control 
systems, fluid systems. containment design, and fuel and radioactivity control. The NRC staff 
amplified its defense~in-dep1h philosophy in RG 1.174, which provides guidance on using a PRA 
in risk-infonned decisions on plant-specific changes. The general design criteria establish the 
minimum requirements for the principal design criteria, which in tum establish the necessary 
design, fabrication, construction, testing, and performance requirements for SSCs that are 
important to safety. 
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To ensure that a plant is properly designed and built as designed, that proper materials are used 
in construction, that future design modifications are controlled, and that appropriate maintenance 
and operational practices are followed, a good quality assurance program is needed. To meet 
this need, 10 CFR Part 50. Appendix A, General Design Criterion 1. "Quality Standards and 
Records,H and its imptementing regulatory requirements specified in 10 CFR Part 50, 
Appendix B, establish quality assurance requirements for all activities affecting the safety.related 
Junctions of the SSCs. 

Pursuant to the two-step licensing process under 10 CFR Part 50, an applicant for a construction 
permit must present the prlnclpal design criteria for a proposed facility in Its preliminary safety 
analysis report (see 10 CFR 50.34, "Contents of Applications; Technical Information"). For 
guidance In writing a safety analysis report, the applicant may use RG 1.70. The safety 
analysis report must also contain design information for the proposed reactor and 
comprehensive data on the proposea site. The report must also discuss various hypothetical 
accident situations and the safety features to prevent accidents or. If accidents occur, to mitlgate 
their effects on both the public and the facility's employees. 

After obtaining a construction permit under 10 CFR Part 50, the applicant must submit a final 
safety analysis report to support an application for an operating license, unless It submitted the 
report with the original application. This report should give the details of the final design of the 
facility, plans for operation, and procedures for coping with emergencies. The prellmlnary and 
final safety analysis reports are the principal documents the applicant provides for the staff to 
determine whether the proposed plant can be built and operated without undue risk to the health 
and safety of the public. The NRC expects that future applications to build nuclear power plants 
will use the combined license process under 10 CFR Part 52. Applications submitted under 
10 CFR Part 52 must meet all of the 10 CFR Part 50 requirements. A significant difference in 
the 1 O CFR Part 52 process Is that the final safety analysis report must be submitted before 
authorization is granted to begin construction. Article 19 of this report describes the combined 
license review process. 

The NRC staff reviews safety analysis reports according to NUREG·OSOO to ensure that the 
applicant has satisfied th& general design criteria and other' appiicable regulations. The staff 
reviews each application to determine whether the plant design meets the Commission's 
regulations (10 CFR Part 20, 10 CFR Part 50, 10 CFR Part 73, "Physical Protection of Plants 
and Materials," and 1 O CFR Part 100). These reviews include. in part, the characteristics of the 
site. In addition, each application for a nuelear instaHaliOn must Include a comprehensive 
environmental report that provides a basis for evaluating the environmental Impact of the 
proposed facility. RG 4.2, Revision 2. MPreparation of Environmental Reports for Nuclear Power 
Stations,· dated July 1976, gives applicants information on writing environmental reports. The 
NRC staff reviews the environmental reports according to NUREG-1555. In revtewing an 
application, the staff, supported by outside experts, conducts Independent technical studies to 
review certain safety and environmental matters. The staff states its conclusions in an 
environmental impact statement and a safety evaluation report, which it may update before 
granting the license. Under the fwo..step licensing process in 10 CFR Part 50, the NRC does 
not Issue an operating ticense until construction is complete and the Commission makes the 
findings required under 10 CFR 50.57, "Issuance of Operating License." For applications 
submitted under 10 CFR Part 52, the Commission must find that all acceptance criteria in the 
combined license are met before operation of the facility. 
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The NRC monitors nuclear power plant constructiof,) to ensure compliance with tile agency's 
regulations to protect public health and safety and the environment. In anticipation that future 
applicants for construction of a nuclear pawer plant will apply for a combined license, the NRC 
has developed an inspection program for future nuclear plants licensed under 1 O CFR Part 52. 

The new inspection program revises the 10 CFR Part 50 Construction Inspection Program. 11 
incorporales inspections, tests, analyses, end acceptance criteria {ITAAC) from 10 CFR Part 52, 
as well as lessons learned from the inspection program used in the previous construction era 
(1970·1980). It also considers modular construction at remote locations. 

Before construction, the NRC inspection program focuses on the applicant's establishment of a 
quality assurance program to verify that applications submitted to the NRC meet specified 
requirements in 10 CFR Part 52 and are of a quality suitable for docketing. Inspection Manual 
Chapter 2501, ·Construction Inspection Program: Early Site Permit (ESP),· dated 
October 3, 2007, lists inspections for this phase. 

Once the NRC receives an application, the inspection program focuses on suwarting the NRC 
staff's preparation for the mandatory Atomic Safety and Licensing Board hearing and the final 
Commission decision on whether a combined license should be granted. Inspection Manual 

I Chapter 2502. "Construction Inspection Program: Pre·Combined License (Pre-COL) Phase, ft 
. dated October 3, 2007, lists inspections for this phase. 

During construction, inspectors sample the spectrum of the applicant's activities related to the 
ITMC In ttiS design-basis document to confirm that the applicant Is adhering to quality and 
program requirements. NRC inspectors wUI verify successful IT AAC completion on a sampling 
basis and ~ll review all ITAAC. The NRC will publish notices in the Federal Register of 
completed ITAAC. Inspection Manual Chapter 2503, "Construction Inspection Program: 
Inspections of Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC)," dated 
October 3, 2007, lists inspections for this phase. 

As the applicant completes construction, the inspection program focuses on verifying the 
adequacy of the licensee's preoperational programs such as fire protection. security, training, 
radiation protection, startup testing, and programs that enable the transition of the organization 

I from construdion to power operations. Inspection Manual Chapter 2504, ·construction 
lnspectlon Program-Inspection of Construction and Operational Progrems,n dated 
October 15, 2009, lists inspections for this phase. 

18.1.2 Experience 

18.1.2.1 Regulatory Framework for the Reactivation of Watts Bar Unit 2 

The Watts Bar Nuclear Plant, owned by TVA, is located in southeastern Tennessee. The site 
has two Westinghouse designed PWRs. Watts Bar Unit 1 received a fuU-power operating 
license in early 1996 and was the last new power reactor licensed if'l the U.S. TVA stopped 
construction at Watts Bar Unit 2 in the mid-1980s. TVA has now resumed Watts Bar Unit 2 
construction, and its operating license application is currently pending before the Atomic Safety 
and Licensing Board. The construction permit for Watts Bar Unit 2 is currently active and 
expires in 2013. 

In its regulatory framework for the completion of Unit 2, TVA proposed and the Commission 
approved (staff requirements memorandum. dated July 25, 2007. on SECY ..07-0096, "Possible 
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Reactivation of Construction and Licensing Activities for the Watts Bar Nuclear Plant Unit 2," 
dated June 7, 2007) a licensing review approacn that employs the current licensing basis for 
Watts Bar Unit 1 as the reference basis for review and licensing of Unit 2. This approach will 
ensure safety while preserving design and operational consistency between the units. However, 
considering the construction status of the unit, the NRG encouraged TVA to adopt updated 
standards wherever feasible and look for opportunities to resolve any generic safety issues 
where the unirradiated state of Unit 2 makes the issue easier to resolve before plant operation. 
The NRC's licensing review will include safety design, environmental review, and inspection of 
construction activities. 

TVA has updated its initial 1970s operating license application. The NRC has published notice 
of the operating license in the Federal Register to provide public notice and an additional 
opportunity for a hearing. To date, the Southern Alliance for Clean Energy has asked for and 
received a heanng before an Atomic Safety and licensing Board. TVA has submitted its final 
supplemental environmental impact statement for the completion and operation of Watts Bar 
Unit 2. The NRC has also held public outreach meetings in the vicinity of the site to inform the 
public about its licensing and inspection activities, including how the public can monitor and 
participate in the licensing process. 

The NRC has established a dedicated team at both at its headquarters and regional offices for 
review and inspection of the Unit 2 activiti~. The staff has independently reviewed 1VA's 
regulatory framework and documented its results In a safety evaluation report (NUREG-0847, 
Supplement 21, ·safety Evaluation Report Related to the Operation of Watts Bar Nuciear Plant, 
Unit 2," dated February 2009). The review identified the items that must be completed before 
issuance of an operating license. The NRC Region II office is performing necessary Inspections 
and oversight activities. It developed Inspection Manual Chapter 2517, •watts Bar Unit 2 
construction Inspection Program," dated February 2008, to provide guidance for these 
inspection activities, The NRC Region II office is examining historical inspection records, 
employee concerns, operating experience, scope of new or re~work, and construction deficiency 
reports. The NRC has established a resident inspector office, with a senior and two resident 
inspectors dedicated to performing inspections at Watts Bar Unit 2. 

As always, safety is the NRC's main focus. Before Issuing an operating license. the NRC will 
confirm that TVA has safefy designed and constructed Watts Bar Unit 2 in accordance with 
regulatory requirements, and that the facility can be .safely operated. 

The NRC has established a Web page for its Watts Bar Unit activities 
at http://www.nrc.gov/reactors/plant~specific-.items/watts-bar.html. 

18. 1.2.2 Design Certifications 

For more than 30 years. the Atomic Energy Commission and the NRC have reviewed 
applications submitted under the two step licensing process in 10 CFR Part 50 and have 
documented their reviews in safety evaluation reports and supplements for 110 nuclear 
installations, Since 1997, the NRG has certified four standard plant designs under the design 
certification process in 10 CFR Part 52: GE's advanced BWR (1997), and Westinghouse 
System 80+ (designed and licensed by Combustion Engineering), AP600, and AP1000 (1997, 
2000, and 2006 respectively). The NRC staff is currently performing the folloWing design 
certification reviews: GE-Hitachi Nuclear Energy's, ESBWR. Westinghouse's AP1000 design 
certifica1ion amendment, AR8/A Nuclear Power's US EPR, Mitsubishi Heavy Industries, Ltd.'s 
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US-APWR and South Texas Project Nuclear Operating Company's Advanced Boiling-Water 
Reactor (ABWR) design certification application to address the aircraft impact rule. 

18.2 Technologies Proven bv ExQS!rience or Qualified by Testing or Analysis 

In 10 CFR 50.43(e}, the NRC requires that new technologies are demonstrated to be proven. 
This rule requires demonstration of new technologies through analysis, appropriate test 
programs, experience, or a combination thereof. In its safety analysis reports for the AP600 
and AP1000 standard plant designs. Westinghouse used separate effects tests, integral systems 
tests, and analyses to demonstrate that its passive safety systems will perform as predicted. 
Section 14.2 of this report discusses the quallficatlon of currently used technologies. 

18.3 Design for Reliable. Staele. and Easily Manageable Ooeration 

The NRC specifically considers human factors and the human-system interface in the design of 
nuclear installations. For safety analysis reports, the NRC reviews the human factors 
engineering design of the main control room and the control centers outside of the main control 
room. Article 12 of this report also discusses human f'cictors. 

18.3.1 Governing Documents and Process 

To support its reviews of the human factors engineering issues associated with the certification 
and licensing of new plant designs, the NRC uses NUREG-0800, Chapter 18, Revision 2, and 
NUREG·0700, Revision 2, •Human-System Interface Design Review Guidelines," dated 
May 2002. The NRC also uses NUREG-0711, Revision 2, •Human Factors Engineering 
Program Review Model," dated February 2004, for evaluating the design of next-generation main 
control rooms. NUREG-0800, Section 14.3.9, ·Human Factors Engineering - Inspections, Tests, 
Analyses, and Acceptance Criteria," dated March 2007, provides additional guidance. The 
NRC has recently initiated work to update these review guidelines. Additionally, the NRC 
developed guidance for reviewing combined license applications, RG 1.206, which includes 
sections that address the human factors engineering review of combined license applications. 

18.3.2 Experience 

The NRC's Office of Ne\fll Reactors is actively reviewing new plant designs and combined license 
applications. 

18.3 .2.1 Human Factors Engjneering 

The NRC is currently conducting design certification reviews of the ESBWR, U.S. EPR, and 
US-APWR, as well as reviewing applications to amend the design certification rule for the ABWR 
and AP1000. The NRC has also received 18 combinea license applications that are in various 
review stages and status. The NRC's human factors engineering reviews for design 
certificaUon applications principally focus on evaluating implementation plans for the design c>f 
the control facilities to ensure that the design process will be carried out consistent wlth 
state-of-the-art human factors principles. The NRC will verify acceptable implementation of 
these plans through specified ITAAC (i.e., design acceptance criteria). 
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18.3.2.2 Digital Instrumentation and Controls 

Nuclear facility and byproduct licensees are replacing their analog instrumentation and control 
equipment with digital equipment. Although digital technology can improve operational 
performance, the introduction of this technology into nuclear facilities and applications can pose 
a vanety of challenges for the NRC and the nuclear industry: 

• the Increased complexity of digital technology compared to analog technotogy 
• rapid changes in digital technology that require ttle NRC 1o update Its knowledge of 

state..of-the~practlce In digital system design. testing, and application 
• new faUure modes associated with digital technology 
• the need to update the acceptance criteria and review procedures used in 

consistently assessing the safety and security of digital systems 

In response to these technical challenges, in January 2007, the NRC formed the Digital 
Instrumentation and Cont~ Steering Committee. The Steering Committee focuses on the NRC 
regulatory actMtles in progress across several offices, interfaces with the industry on key issues, 
and facilitates consistent approaches to resolving technical and regulatory challenges. The 
members of the Steering Committee include management representatives from the various NRC 
offices that have regulatory responsibilities related to digital instrumentation and control. 

Digital instrumentation and control raises issues that were not relevant to analog systems. 
Examples of such issues include the following: 

• A common-cause failure attributable to software errors was not possible with analog 
systems. This potential weakness may require consideration of diversity and defense 
in depth in the application of digital instrumentation and control systems. 

• Digital system network architectures raise Issues such as interehannel 
communication. communication between non-safety and safety systems, and cyber 
security that must be reviewed dosely to ensure that public safety is preserved. 

Highly integrated control room designs with safety and nonsafety displays and 
controls will be the norm for new reactor designs. Human factors design and quality 
assurance during all phases of software development. control, and validation and 
verification are critical. 

The Digital Instrumentation and Control Steering Committee has formed seven task working 
groups focusing on the following key areas of concern: 

• cyber security 
• diversiry and defense in depth 
• risk-informed digital instrumentation and control 
• highly integrated control room - communications 
• highly integrated control room w human factors 
• licensing process issues 
• fuel cycle facilities 

Each of the task working groups developed interim staff guidance for NRC review of new and 
innovative digital instrumentation and control systems that are found in new reactors and digital 
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upgrades at currently operating reactors. The guidance also provides the industry with the 
expectations and criteria that their designs will be evaluated against to determine compliance 
with NRC regulations. The staff is using the interim staff guidance its review of design 
certifications, combined licenses, and digital upgrades at currently operating reactors. The staff 
is in the process of incorporating the interim staff guidance into permanent NRC staff guidance in 
NUREG-0800 and associated RGs. The interim staff guidance can be found 
at bttp://www.nrc.gov/r~@!Jing-rm/doc-collectionslisg!digital-instrumentation-ctrl.html. 

The NRC also actively participates in the Multinational Design Evaluation Program, an 
international assembly of nuclear regulators addressing common issues with the licensing of new 
reactors. The NRC is involved with the Digital Instrumentation and Control Issue-Specific 
Group, which is looking at ways to harmonize requirements, standards, and guidance for 
instrumentation and control, and the EPR digital instrumentation and control task group, which is 
a collaboration of regulators that are reviewing the EPR instrumentation and control design. 
The Multinational Design Evaluation Program allows the NRC to share digital instrumentation 
and control information to support regulatory infrastructure improvements and licensing 
decisions. 

18.3.2.3 Cyber Security 

· After September 11, 2001, the NRC issued two security-related orders, NRC Order EA-02-026, 
"Issuance of Order for Interim Safeguards and Security Compensatory Measures," dated 
February 2002, and NRC Order EA-03-086, "Issuance of Order Requiring Compliance with 
Revised Design Basis Threat for Operating Power Reactors," dated April 2003, lhat require 
power reactor licensees to Implement measures to enhance cyber security. These security 
measures required immediate Identification and assessment of computer-based systems 
deemed to be aitical to the operation and security of the facility. Additionally, licensees were 
expected to implement any immediate and necessary corrective measures to protect against the 
cyber threats at the time the orders were issued. 

Recognizing that licensees likely used various approaches in the architectural design and 
implementation of plant computing networks, the NRC began an effort to develop a cyber 
security self-assessment methodology that could be uniformly applied to U.S.-based nuclear 
facilities. Development of sue.ti a methodology would provide a means to ensure that the 
assessments performed by each facility would follow a consistent, repeatable approach, thereby 
providing comparable metrics to understand the relative cyber security posture of each facility. 

The assessment methodology was developed by a multidisciplinary team from Pacific Northwest 
National Laboratory with input from the NRC and nuclear power industry representatives and 
issued in October 2004 as NUREG/CR-6647, "Cyber Security Self-Assessment Method for U.S. 
Nudear Power Plants.~ NUREG/CR-6847 provided licensees with information useful for 
developing an interim cyber security program for their facilities before the codification of cyber 
security requirements. It does not provide an acceptable means for complying with current 
cyber security regulations. 

Using NUREG/CR-6847 as a foundation, the NEI Cyber Security Task Force developed a 
comprehensive guidance document, NEI 04-04, "Cyber Security Programs for Power Reactors," 
dated November 18, 2005, which licensees could use to develop and manage their cyber 
security programs. In December 2005, the. NRC staff accepted NEI 04-04 as an acceptable 
method for establishing and maintaining a cyber securrty program at nuclear power plants. At 
the time of the NRC's endorsement of NEI 04-04, the NRC had not yet proposed comprehensive 

155 



cyber security regulations. 

In March 2009, the NRC issued a new rule on cybersecurity, 10 CFR 73.54, •Protection of 
Digital Computer and Communication Systems and Networks." It requires licensees to provide 
high assurance that nuclear power plants' safety, safety-related, security. and_ emergency 
preparedness functions are protected from cyber attacks up to and including the design-basis 
threat. This new regulalion· required licensees and combined operating license applicants to 
submit a cyber security plan, Including an implementation schedule, to the NRC for review and 
approval by November 23, 2009. Essential elements of a plan include describing the process 
for finding critical digital assets, describing the defensive model (Le., protective strategy), 
referencing a comprehensive set of security controls, and describing the process for addressing 
each control. The cyber security plan must also acknO'Wleclge a commitment to maintain the 
cyber security program and provide adequate documentation of how that will be accomplished. 

In January 2010, the NRC publlshed RG 5.71. -cyber Security Programs for Nuclear Facilities.~ 
which provides implementation guidance to licensees and appllcants on an acceptable method 
for satisfying the requirements of 10 CFR 73.54. This guidance describes an acceptable 
method licensees can follow to address potential security vulnerabilities in each life-cycle phase 
of critical digital assets that pertorm safety, safety-related, security, and emergency 
preparedness functions. It is equally applicable to the combined license applicants and the 
current fleet of operationar reactors. The guidance embodies recommended best practices 
from standards organizations such as the lntemational Society ofAutomalions, the Institute of 
Electrical and Electronics Engineers. the National Institute of Standards and Technology, and 
OHS. In addition, the NRC is in the process of clearly defining the scope of an instrumentation 
and control revie.w and a cyber security review for the NRC staff and the industry in RG 1.152, 
Revision 3, "Criteria for Use of Computers in Safety Systems of Nuclear Power Plants," which is 
currently under review. 

In January 2010, the NRC arid the North American Electric Reliabillty Corporation also entered 
into a 5-year memorandum of understanding to address nuclear plant cyber security roles, 
responsibilities, and areas of coordination between the two organizations. In essence, the NRC 
will continue to be responsible for the inspection of digital systems that can affect the safety. 
security, and emergency preparedness of a nuclear Power plant. The North American E~ectric 
Reliability Corporation will continue to regulate digital systems related to the generation of 
electric power. The memorandum of understanding recognizes the need for coordination, 
information sharing, and incident management and response between the two organizations. 

The NRG has implemented a significant and continuing research program in cyber security for 
digital plant control systems. Also, the NRC is currently in the process of codifying the 
mandated cyber security enhancement requirements in the two security-related NRC orders by 
amending fts regulations. 

18.4 New Reaetor Construction Experience Program 

The nuclear industry in the United States faced many construction quality and design issues in 
the 1970s and 1980s. In 1984. the NRC issued NUREG-1055, "Improving Quality and the 
Assurance of Quality ln the Design and Construction of Nuciear Power Plants," to document the 
lessons learned from plant construction. Since then. the NRC has revised some of its licensing 
review processes and construction oversight programs in order to implement recommendations 
that were made in NUREG-1055. In 2007, the NRC began developing a construction 
experience (ConE) program to focus on collecting, analyzing, and applying lessons learned from 
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the design and construction of new reactors. To achieve this goal, the NRC staff developed a 
risk..jnformed process to obtain. screen, evaluate, communicate, and incorporate construction 
experience Insights into its new reactor licensing and construction oversight activities. 

Since 2007, the NRC staff has actively obtained and evaluated ConE information from various 
domestic and international sources. The ConE program also rev;~ws of all the operating 
experience from operating reactors, because the root causes of many events at currently 
operating reactors date back to the period when these plants were being designed and 
constructed. To make the ConE information available and accessible to all NRC staff members, 
including technical reviewers located at NRC Headquarters and inspectors located in regional 
offices. the staff has designed and launched a web.;.based ConE database. This database 
enables all NRC staff to search and retrlav& ConE information through word search, plant 
information, technical discipline, applicable NRC guidance documents, IPs. technical branches, 
and other methods. As of February 2010, this database contains about 200 ConE events. 
Using information in the ConE database, the NRC staff has issued five generic communications 
in the form of INs to communicate lessons learned from the evaluation of ConE information. 
The NRC staff continues to actively obtain and evaluate applicable operating and ConE 
information and plans to develop a publicly available version of its ConE database. The staff 
also plans to continue to communicate the lessons learned from the ConE program with the 
industry and international counterparts through issuing generic communications. 

The NRC staff values dose cooperation with the international community for the exchange of 
information on design and construction of new reactors. The NRC ConE program has been 
working closely with several countries that are currently build Ing new nuclear power plants. 
These interactions are carried out through established agency bilateral and multilateral 
agreements with other countries. For example, the NRC ConE program staff is contributing to 
the work of the NEA working group on regulation of new reactors, working group on operating 
experience. and the European Commission Joint Research Center. The NRC ConE staff also 
visits international sites under construction every year to further its cooperation and exchange of 
technical and regulatory information with other regulatory agencies. The NRG has also hosted 
several staff members from foreign nuclear safety regulatory agencies. The NRC values such 
partnerships with other regulatory agencies and is committed to continuing its collaborative 
relationship with the international community to promote nuclear safety, security, and protecting 
people and the environment. 
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ARTICLE 19. OPERATION 

Each Contracting Party shall take appropriate steps to ensure that: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

the tnitial authorization to operate a nuclear Installation Is based upon an 
appropriate safety analysis and a commissioning program demonstrating that the 
installation, as constructed, is consistent with design and safety requirements 

operational limits and conditions derived from the safety analysis, test, and 
operational experience are defined and revised as necessary for identifying safe 
boundaries for operation 

operation, maintenance, Inspection, and testing of a nuclear installation are 
conducted in accordance with approved procedures 

procedures are established for responding to anticipated operational occurrences 
and to acclct.nts 

necessary engineering and technical support in aH safety related flekls ls available 
throughout the lifetime of a nuclear installation 

inciden1s significant to safety are reported in a timely manner by the holder of the 
relevant Ucense to the regulatory body 

programs to collect and analyze operating experience are established, the results 
obtained and the concJuslons drawn are acted upon and that existing mechanisms 
are used to share important experience with International bodies and wtth other 
operating organizations and regulatory bodies 

the generation of radioactive waste resulting from the operation of a nuclear 
lnatallatlon is kept to the minimum practicable for the process concerned, both In 
activity and in volume, and any necessary treatment and storage of spent fuel and 
waste directly related to the operation and on the s41me site as that of the n1,1clear 
Installation take Into consideration condlUoning and disposal 

The NRC relies on regulations in Trtle 10 of the Code of Federal Regulations and internally 
developed associated programs in granting the lnltlal authorization to operate a nuclear 
instaHation and in monitoring Its safe operation throughout its life. This section describes the 
most significant regulations and programs corresponding to each obligation of Article 19. 

19.1 lnltial Authorization to Operate 

All currently operating reactors In the United States received llcenses under the two-step proc.ess 
in 1 O CFR Part 50. This licensing process requires both a construction permit and an operating 
license. The additional licensing processes in 10 CFR Part 52 provide for site approvals and 
design approvals in advance of construction authorization. In addition, 10 CFR Part 52 
includes a process that combines a construction pennit and an operating license with conditions 
into one license {a combined license}. Both the two·step and the combined license processes 
require NRC approval to construct and operate a nuclear power plant. 
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The Advisory Committee on Reactor Safeguards, an independent statutory committee 
established to advise the NRC on reactor safety, reviews each application to construct or operate 
a nuclear power plant The committee begins its review early in the licensing process by 
selecting the proper stages at which to meet with the applicant and NRC staff. Upon completing 
its review, the committee reports to the Commission. 

The public also has an opportunity to have its concerns addressed. The Atomic Energy Act 
requires that NRC hold a publlc hearing before it may issue a construction permit, early site 
permit1 .or combined license for a nuclear power plant. A three-member Atomic Safety and 
Licensing Board, consisting of one lawyer woo acts as chairperson and two technically qualified 
persons, conducts th' public hearing. Members of the public may submit statements to the 
licensing board, or they may petition for leave to intervene as full parties in the hearing. 

To obtain NRC approval to construct or operate a nuciear power plant. an applicant must submit 
safety analysis and environmental reports. Article 18 describes the flnal safety analysis report 
and the NRC's review of the application for an operating license. A public hearing is neither 
mandatory nor automatie for an application for an operating license under 10 CFR Part 50. 
However, soon after the NRC accepts the application for review, it publishes a notice in the 
Federal Register stating that it is considering issuing the license. This notice states that any 
person whose interest might be affected by the proceeding may petition the NRC for a hearing. 
If a public hearing is hekt, the same proc.ess applies as for the public hearing for a construction 
permit. · 

An early site permit issued under 1 O CFR Part 52, Subpart A, provides for resolution of site 
safety, environmental protection, and emergency preparedness issues, independent of a specific 
nuclear plant design review. The application for an early stte permit must address the safety 
and environmental characteristics of the site and evaluate potential physical impediments to the 
development of an acceptable emergency plan or security plan. The applicant may submit 
additional on emergency preparedness issues up to a c.omplete emergency plan. The staff 
documents Its findings on site safety characteristics and emergency ptan ning in a safety 
evaluation report and its findings on environmental protection issues in an environmental impact 
statement The early site permit may also allow limited construction activities, subject to 
redress. before the issuance of a combined license. The NRC will issue a Federal Register 
notice for a mandatory public hearing, and the Advisory Committee on Reactor Safeguards will 
perform an independent safety review. The duration of an early site permit is 1 O - 20 years, 
and the permit may be renewed. A construction permit or combined license application may 
reference the earty site permit. 

The NRC may also certify a standard plant design through a rulemaking under 1 O CFR Part 52, 
Subpart B, "Standard Design Certifications." The design certification process resolves final 
design information for an essentially complete plant, independent of a specific site, and the 
Advisory Committee on Reactor Safeguards performs an independent safety review. The NRC 
has certified four standard plant designs under the design certification process: GE's ABWR, 
and Westinghouse's System 80+ (originally designed by Combustion Engineering), AP600, and 
AP1000. The duration of a design certification is 15 years. and the certification may be 
renewed. 

A combined license, issued under 10 CFR Part 52, Subpart C, authorizes construction of a 
facrnty in a manner similar to a construction permit under 10 CFR Part 50. An application for a 
combined license may incorporate by reference an early site permit, design certification, both, or 
neither. The advantage of referencing an early srte permit or design certification is that issues 
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resolved during those processes are not considef'ed at the combined license stage. Just as for 
a construction permit. the NRC must hold a hearing before the decision to issue a combined 
license. However, the combined license will specify the inspections, tests, and analyses that 
the licensee must perform and the acceptance criteria that, if met, are necessary and sufficient to 
provide reasonab~ assurance that the facility has been constructed and will be operated in 
conformity with the license and the applicable regulations. 

After issuing a combined license. the NRC staff will verify that the licensee has performed the 
required inspections, tests, and analyses, and before operation of the facility the Commission 
must find whether the Hcensee has met the acceptance criteria. Periodically during construction, 
the NRC staff will publish notices of the successful comptetion of Inspections, tests, and analyses 
in the Federal Register. Not less than 180 days before the date scheduled for initial loading of 
fuel, the NRC will publish a notice of intended operation of the facility in the Federal Register. 
An opportunity for a second hearing exists, but petitions for this hearing will be considered only if 
the petitioner demonstrates that one or more of the acceptanr.e criteria have not been (or wfll not 
be) met, and the specific operational oonsequences of nonconformance wouJd be contrary to 
providing reasonable assurance of adequate protection of the public heatth and safety. 

19.2 Deflnltton and Revision of Operational Limits and Conditions 

The license for each nudear facility must contain technical specifications that set operational 
limits and conditions derived from the safety analyses, tests, and operational experience. The 
regulations contained in 1 O CFR 50.36 define the requirements that apply to the plant-specific 
technical spectfications. At a minimum, the technical specifications must describe the specific 
characteristics of the facility and the conditions for its operation that are required to adequately 
protect the health and safety of the public. Each applicant must note items that directly apply to 
maintaining the Integrity of the physical barriers that are designed to contain radioactive material. 
In 10 CFR 50.36 the NRC requires that the technical specifications must be derived from the 
analyses and evaluations in the safety analysis report. Licensees cannot change the technical 
specifications without prior NRG approval. 

In 1992, the NRC issued improved, vendor-specific (e.g., Babcock and Wilcox, Westinghouse, 
combustion Engineering, and GE) standard technical specifications in NUREGs 1430-1434 and 
periodically revises them on the basis of experience. The NRC issued Revision 3 to these 
NUREGs in June 2004. 

The NRC encourages licensees to use the improved standard technical specifications as the 
basis for plant-specific technicat specifications. The agency also considers requests to adopt 
parts of the improved standard technical specifications, even if the licensee does not adopt all of 
the improvements. These parts, which will include all related requirements, will normally be 
developed as line-Item improvements. To date, over half of the operating commercial nuclear 
plants have converted their technical specifications to the improved standard technical 
specifications. 

Consistent with the Commission's policy statements on technical specifications and the use 
of PRAs, the NRC and the nuclear industry are developing nsk*informed improvements to 
technical specifications. These improvements and initiatives are intended to maintain or 
improve safety while reducing unnecessary burden and to make technical specifications 
congruent with the agency's other risk-informed regulatory requirements (in particular, the risk 
management requirements of the Maintenance Rule in 10 CFR S0.65(a)(4)). 
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19.3 Approved Procedures 

In the U.S., operations, maintenance, inspection, and testing of a nuclear installation are 
conducted in accordance with approved procedures. Each nuciear facility is required to foUow 

I the quality assurance requirements In 10 CFR Part 50, Appendix B. Criterion V ·instructions, 
Procedures, and Drawings," of Appendix B to 1 O CFR Part 50, requires that licensees establish 
measures to ensure that activities that affect quality will be prescribed by approprfate 
documented instructions, procedures, or drawings. RG 1.33, Revision 2, ·auality Assurance 
Program Requirements (Operation)," dated February 1978, provides supplemental guidance. 
The NRC ijddresses the need to perform maintenance according to approved procedures in 
10 CFR 50.65, "Requirements for Monitoring the Effectiveness of Maintenance at Nuclear Power 
Plants." In 10 CFR 50.65(a)(4} it requires licensees to assess and manage the increase In risk 
that may result from proposed maintenance actMties. 

19.4 Procedures fQr ~espqpding to Anticieated Qperational Occumnces anct. 
Accidents 

· 1 The NRC giws recommendations and guidance on procedures for responding to anticipated 
operational occurrences and accidents in NUREG-0737, "Clar1fJcation of TMI Action Plan 
Requirements.~ dated November 1980; NUREG-0737, Supplement 1, .. Requirements for 
Emergency Response Capability,R dated January 1983; and NUREG-0899, "Guidelines for the 
Preparation of Emergency Operating Procedures," dated August 1982. 

After the 1979 accident at Three Mile Island Unit 2, the NRC issued orders requiring licensees to 
develop procedures for coping with certain plant transients and postulated accidents. It also 
issued NUREG-0737 in 1980 and Supplement 1 to that document in 1983, which recommend 
that licensees develop procedures to cope with accidents and transients that are caused by 
Initiating events analyzed in the final safety analysls report with multiple failures of equipment. 

NUREG~0899 gives programmatic guidance for developing emergency operating procedures. To 
ensure that proper procedures had been developed to respond to plant transients and accidents, 

I the NRC reviewed each plant using the guidance in NUREG~0800, Section 13.5.2.1. 

19.5 AvailabilitY of Engineering and Techfllcal §qgpprt 

I The NRC's Reactor Oversight Process, described in ArticJe 6 of this report, includes 1echniques 
to ensure that adequate engineering and technical support Is available throughout the lifetime of 

I a nuclear Installation. Several of the IPs focus on ensuring the maintenance of adequate 
support programs. Licensees also report perfonnance indicators. Depending on inspection 
findings and performance indicators, the NRC conducts additional inspections to focus on the 
causes of the performance problems as prescribed by the Reactor Oversight Process Action 
Matrix. 

19.6 Incident Reporting 

Two of the many elements contributing to the safety of nuciear power are emergency response 
and the feedback of operating experience into plant operations. The licensee event reporting 
requirements of 10 CFR 50.72, "Immediate Notification Requirements for Operating Nuclear 
Power Reactors,• and 10 CFR 50.73, "Licensee Event Report System; help to achieve these 
goals. as 10 CFR 50.72 requires immediate notffication requirements via the emergency 
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notification system, and 10 CFR 50.73 requires 60-day written licensee event reports. All 
1 O CFR 50. 72 event notifications and 1 O CFR 50. 73 licensee event reports. except those 
containing sensitive security-related information. are publicly available on the NRC Web site. 

The NRC staff uses the Information reported under these regulations to respond to emergencies, 
monitor ongoing events, confirm licensing bases, study potentially generic safety problems, 
assess trends and patterns of operational experience, monitor performance. Identify precursors 
of more slgnificant events, and provide operational experience to the industry. Evaluations of 
events as documented in NRC inspection reports are publicty available on the NRC Web site. 
The annual abnormal occurrence report to Congress (NUREG-0090), which details specific 
events that result in a conditional core damage probability greater than 1 :><104 and other events 
of significant interest, is also publicly available. 

The NRC modified these rules in 1992 and 2000 to delete reporting re<iuirements for some 
events that were determined to be of little or no safety significance. The modified rules continue 
to provide the Commission with reports of significant events for which the NRC may need to act 
to maintain or improve reactor safety, or to respond to heightened public concern. The modified 
rules also better align requirements on event reporting with the type of information that the NRC 
needs to carry out its safety mission. The NRC issued NUREG-1022, Revision 2, "Event 
Reporting Guidelines, 10 CFR 50.72 and 50.73," in October 2000, concurrent with the rule 
changes. 

NUREG-1022 is structured to help licensees promptly and completely report specified events 
and conditions. It discusses general issues that have been difficult to implement in the past, 
such as engineering judgment, time limits for reporting, multiple failures and related events, 
deficiencies discovered during licensee engineering reviews, and human perfonnance issues. 
It also includes a comprehensive discussion of each reporting criterion with illustrative examples 
and definitions of key terms and phrases. 

Event reporting under these rules since 1984 has contributed significantly to focusing the 
attention of the NRC and the nuclear industry on the lessons learned from operating experience 
to improve reactor safety, Over the years, improvements In reactor safety system perfonnance 
and decreasing trends in the number of reactor transients and sjgnificant events have been 
evident Between 2007 and 2010, there were no significant reactor events (defined as having a 
conditional core damage probability greater than 1x10-4). 

Since 2001, the NRC has reviewed each reported reactor-related event and assigned a rating of 
1 through 7 on the International Nuclear and Radiological Event Scale. The agency submits 
events with a rating of 2 or higher to the IAEA nuclear events Web·.based system for public 
posting. Other events whose ratings are specifically requested by other member states are also 
considered for posting regardless of the International Nuclear and Radiological Event Scale 
rating. The NRC describes this process In RIS 2002-01, ·changes to NRC Participation in the 
International Nuclear Event Scale.~ dated January 2002, and IN 2009-27, ·Revised International 
Nuciear and Radiological Event Scale User's Manual,9 dated NO\lember 2009. 

19. 7 Programs To Collect and Analyze Operating Experience 

As outlined In GL 82-04, "Use of INPO See-In Program," dated March 1982, INPO and the 
individual licensees are joinUy responsible for compiling and analyzing operating experience 
within the industry. The effectiveness of licensee operating experience programs is subject to 
NRC inspection under IP 71152. 
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The NRC revised its Operating Experience Program In 2005 in response to the 
recommendations of the Reactor Operating Experience Task Force, established in response to 
the findings of the Davls Besse lessons Learned Task Force. Upon launching the revised 
Operating Experience Program, the NRC implemented some recommendations for better 
defined roles and responsibilities, a central ciearinghouse. and improved collection, storage, and 
retrieval of information on operating experience. The program process has four phases: 
(1) collection, (2) screening, (3) evaluation, and (4) application of operating experience data, with 
a common theme of communication running throughout. 

The NRC facilitates the collection, storage, and retrieval of operating experience data with the 
Operating Experience Gateway, a centralized repository of links to databases relevant to 
operating experience on the NRC intemal Web stte, Including event reports, international reports, 
and inspeetion findings. A database currently under development will provide the same type of 
centralized data storage and retrieval options for lower level operating experiences, which can 
be a useful source of infonnation for long..tenn trending and analysis even though they do not 
rise to the threshold of reportable events. 

The NRC's clearinghouse for operating experience screens event notifications and lower level 
operating experience from resident Inspector feedback to the regional offices daily to determine 
the level of followup required by each item. The cl~aringhouse also considers licensee event 
reports, reports of defects and non-compliance under 10 CFR Part 21, "Reporting of Defects and 
Noncompliance.· international operating experience received from the International Nuclear and 
Radiological Event Scale Web site and from the IAEA incident reporting system, and any items 
of potential interest brought forward by the Office of New Reactors and the Office of Nuclear 
Regulatory Research. · 

For Items that are screened out. followup actions can indude e-mail notifications to technical 
review groups of low-level Items for trending and analysis or an operating experience 
communication distributed internally throughout the agency summarizing the issue and its 
significance. Items that meet the screening criteria of being both safety significant and 
generically applicable are screened in as •issues for resolution" (the term used to describe the 
evaluation phase of the process). Evaluation of an issue for resolution involves an examination 
of the technical aspects of the issue, and its potential safety significance, as well as an 
evaluation of previous operating experience. 

Finally. the operating experience program applies the results of the evaluation of an issue for 
resolution. Application may include the issuance of a generic communication, a proposal for 
rulemaking, a referral for further study as a generic safety issue, or a revision of IPs. 

The NRC participates in the International Nuclear and Radiological Event Scale and the JAEA 
incident reporting system to both communicate operating experience internationally and review 
events posted by other member States. Operating experience personnel review all reactor 
event notifications received by the agency and rate them on the International Nuclear and 
Radiological Event Scale. As Section 19.6 of this report discusses, events with a rating of 2 or 
higher are posted to the International Nuclear and Radiological Event Scale Web site within 
48 hours. All international events posted ro this Web site are screened by the NRC's 
ctearinghouse, as possible issues for resolution based on safety significance and applicability to 
U.S. plants. The clearinghouse uses the same criteria to screen the IAEA incident reporting 
system reports as they are posted. The NRC submits all U.S. reactor-related generic 
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communications to the IAEA incident reporting system for communication to the international 
community. 

19.8 Radioactive Waste 

The NRC has regulations and guidance for nuclear power reactor licensees to ensure the safe 
management and disposal of low-level radioactive waste. Onsite low-level waste must be 
managed in accordance with the NRC regulations in 10 CFR Part 20 and 1 O CFR Part 50. For 
example, 10 CFR Part 20. Subpart K, "Waste Dispasal," deals with licensee treatment and 
disposition of radioactive waste. In addition, GL 1981~38, "Storage of Low-Level Radioactive 
Wastes at Power Reactor Sites,d dated November 10, 1981, provides guidance on measures for 
ensuring the safe storage of low-level waste. 

Notwithstanding these regulations and guidance, the economics of waste disposal in the United 
States have encouraged practioes to minimize radioactive waste. In the past decade or so. 
disposal costs have risen significantly, and volumes of waste produced have decreased greatly 
as operations technology evolves. In June 2006. the NRC published RG 4.21, "Minimization of 
Contamination and Radioactive Waste Generation: Life-Cycle Planning: Currently, nuclear 
power reactors generate only small amounts (about 1,000-2,000 cubic feet per unit) of 
operational waste each year. 

For storage1 waste is conditioned into a form that is stable and safe to minimize the likelihOOd 
that it will migrate {e.g., as it would if it were a liquld). Waste that is placed Into storage is In a 
fonn that is suitable for disposal, or at least a fonn that can be made suitable for future disposal. 
The NRC maintains specific regulations for the independent storage of spent nuclear fuel, 
high·levet radioactive waste, and reactor-related 1ow .. 1evel waste greater than Class C in 1 O CFR 
Part 72 and detailed regulations for designing and operating low~level waste disposal facilities in 
1 O CFR Part 61, "Licensing Requirements for land Disposal of Radioactive Waste." 

The U.S. Government addresses in detail the spent fuel and radioactive waste programs, 
including high-level waste, in a report prepared to satisfy the reporting requirements of the Joint 
Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste 
Management. The latest report (DOE/EM-0654, Revision 2, "United States of America Third 
National Report for the Joint Convention on the Safety of Spent Fuel Management and on the 
Safety of Radioactive Waste Management," dated October 2008) is available on the DOE 
EnVironmental Management web site. •n June 2008, DOE submitted a license application to 
the NRC for the c.onstruction of a high-level waste repository at Yucca Mountain. NV. However, 
in March 2010, DOE filed a motion to withdraw its application from NRC review. Concurrently, 
at the direction of the President of the United States, DOE established the Blue Ribbon 
Commission on America's Nuclear Future to comprehensively review policies for managing the 
back end of the nuclear fuel cycle, including all alternatives for the storage. processing, and 
disposal of civilian and defense used nuclear fuel and nuclear waste. This commission is 
expected to make final recommendations to DOE by January 2012. The NRC will continue to 
ensure the safe storage of civilian higll-level waste until the DOE implements a new disposal 
solution. 

165 









Convention on Nuclear Safety 
Report: 
The Role of the Institute of Nuclear Power 
Operations in Supporting the United States 
Commercial Nuclear Power Industry's 
Focus on Nuclear Safety 

August 2010 

INPO® 

I GENERAL CQTRIBUTIOH! Copyright @ 2010 by the Institute of r.i.ldear P()wer OperetloM. Neither for sale nor ror oomm&rolel 
use. All oiher r1gl\ts ~. 

NOTICE: This information was prepared In oonnedion With WM!: apona.ored by Uie lnatHute of Nudear Power Operations (INPO). 
Neilher INPO, INPO members, IN ?O participants, nor any pemon acting Of! the beh&tr of them (a) tr\8Ke$ any warranty or 
represieotalicn, e~ or irnpied, >Mth respect to the acruracy, completeness, or usefulne11S of the infonnation contained ln 
this dacumoot. or lh<it the use of any intormallon, alJP!lratus, metiJod, or process dfscios.ed in this document may not infringe on 
pr1valely OWl\«I rlghti, OT (b) assumes any liabilities with respect to the use of. °' tor damages resuttng from me use of any 
information, apparatus, method, or prooess dis.clOMd ill this dOQ6Tlent 
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1. Executive Summary 

Following the event at Three Mile Island, the U.S. nuclear power industry established the 
Institute of Nuclear Power Operations (INPO) in 1979 to promote the highest levels of safety 
and reliability (Le., to promote excellence) in the operation of its nuclear power plants. The 
Institute is a nongovernmental corporation that operates on a not-for-profit basis. Under the 
United States (U.S.) tax law, the company is classified as a charitable organization that 
"relieves the burden of government.· 

Since its inception, all organizations that have direct responsibility and legal authority to operate 
or construct commercial nuciear plants in the U.S. have maintained oontlnuous membership tn 
the Institute, which currently has 26 members. In addition, many C>Jganlzations that Jointly own 
these nuclear power plants are associate members. A number of International utifrty 
organizations and major supplier organizations also voluntarily participate in the lnstltute's 
activities and programs. 

In forming INPO, the nuclear utility industry took an unusual step. The industry placed itself 
in the role of overseeing INPO activities, while at the same time endowing INPO with ample 
authority to bring pressure for change on individual members and the industry as a whole. 
This feature makes INPO unique. The Industry clearly established and accepted a form of 
self-regulation through peer review by helping to develop and then committing to meet INPO 
performance objectives and criteria (POCs). The industry's recognition that all nuciear 
utilities are affected by the action of any one utility motivated its support of INPO. Each 
individual member is solely responsible for the safe operation of its nuclear plants. The U.S. 
Nuclear Regulatory Commission (NRC} has statutory responsibility for overseeing the 
licensees and verifying that each licensee operates fts facility tn compliance with Federal 
regulations to ensure public health and safety. !NPO's role - encouraging the pursuit of 
excellence in the operation of commerclal nuclear power plants - is complementary but 
separate and distinct from the role of the NRC. 

The nuclear industry's commitment to go beyond regulatory compliance and continually 
strive for excellence, with INPO's support, has resulted in substantial performance 
improvements over the last 30 years. For eX3mple, in the early 1980s the typical nuclear 
plant had a capacity factor of 63 percent, experienced six automatic scrams per y&ar, had 
high collective radiation dose, and experienced numerous industrial safety accidents among 
its staff. Today, median industry capacity factor fs above 91 percent. most plants have no 
automatic scrams per year, and collecUve rad\at1on dose and industrial accident rates are 
both lower by a factor of 7 when compared to the rates of the 1980s. 

This report is Intended to provide an understanding of the lnstttute's role and its major 
programs in support of the U.S. commercial nuclear power industry. 

2. Organization and Governance 

In many ways, the lnstitute's organizational structure is similar to a typical U.S. corporation. 
A Board of Directors, composed of senior executives from INPO's member organizations, 
provides overall drrection for the lnstitute's operations and activities. Currently, the Board 
consists of 13 chief executive officers (CEOs} and one president from the member utilities. 
The lnstitute's bylaws specify that at least two directors must have recent experience in the 
direct supeivision of operation of a facility that generates electricity or steam for commercial 
purposes through the application of nuclear power. Also, at least one director must 
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represent a public utility. The presideryt and CEO of the Institute. normally a single 
individual, is elected by and reports to ~ts Board of Directors. An organization chart is 
presented below. ' 

•· ·:~··1:=1·· 

"'riNPO,~~, ", 
,l - ... - .. :.... (::;; 

Because the INPO Board of Directors i~ made up of utility executives, the industry believes 
that it is important to also have support! from an Advisory Council of distinguished 
individuals, mainly from outside the nu ear generation Industry, to provide diversity of 
experience and thought. This Adviso Council of 9to15 professionals selected from 
outside INPO's membership meets pe odically to revktw Institute actlvllies and provide 
advice on broad objectives and metho s to the Boal'd of Directors. Members include 
prominent educators, scientists. engln rs. and business executives, as well as experts in 
organizational effectiveness, human re tions, and finance. 

I 
I 

Institute activities 1o enhance nuclear plarit safety and reliabifity are reflected primarily in its four 
cornerstone programs: periodic onsfte levaluations of each nudear plant and corporate support 
organizations, training and accreditation, ~vents analysis and information exchange, and 
assistance. Nuclear technical division~ are organized to carry out the cornerstone functions. 
Other functional areas, such as suppot1 services, industry and external relations, and 
communications, support the nuclear t4chnical divisions as well as the lnstitute's overall 
mission. ! 

I 

The National Academy for Nuclear Tra~ning operates under the direction of INPO and 
integrates the training efforts of all U.S. n~' ear utilities, the activities of the National Nuclear 
Accrediting Board, and the training-rel ted activities of the Institute. An INPO executive 
serves as the executive director of the cademy. 

i 

Non·U.S. nuclear organizations from 1, different countries or provinces participate in the 
lnstitute's International Participant Program, managed by ~he Worid Association of N~clear 
Operators (WANO)-Atlanta Centre at l~PO's request. This program mvolves the active 
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exchange of infonnation on nuclear plant operations among utility organizations around the 
world. Each international participant organization is represented on an advisory committee 
that provides advice on the operation of this program as well as input on other Institute 
programs as appropriate. An INPO executive serves as the director of WANO - Atlanta 
Centre. 

Organizations engaged in providing commercial design, engineering, nuclear fuel cycie, or 
other services directly related to the construction, operation, or support of nuclear electric 
generating plants also participate in INPO through the Supplier Participant Program. This 
program allows supplier organizations to share experience and expertise with Institute 
members and provides a means to provide feedback on operational experience to the 
suppliers. Currently, 22 companies from around the world are involved in the Supplier 
Participant Program. 

The industry actively participates in the oversight of INPO's programs. Representatives 
from member utilities serve on the Executive Advisory Group, the Academy Council, the 
Analysis ReView Board, and the Industry Communications Council. The Executive Advisory 
Group, which consists of the chtef nuclear officers of all of the member organizations, 
advises INPO management on the programs and products in the nuclear technical areas. 
The Academy Council provides advice in the areas of training, accreditation, and human 
perfonnance. The Analysis Review Board advises INPO on analysis activities, and the 
Industry Communications Council-advises on effective communication of INPO programs 
and activities. Frequently, INPO establishes ad hoc industry groups to provide input on 
specific initiatives. 

Financial and Human Resources 

The 201 O operating budget for INPO was $95 milOOri, primar\ly funded through member dues. 
Dues, approved annually by the Board of Directors, are assessed based on the number of each 
member's nuclear plant sites and units. 

The lnstitute's permanent staff of about 340 is augmented extensively by industry 
professionals who serve as loaned employees or international liaison engineers on 
assignments of typically 18 to 24 months. Loaned and liaison empfoyees comprise about 
one-third of the total technical staff. They gain extensive experience and training while 
providing current industry expertise and diversity of thought and practices. A small number 
of permanent Institute employees serve in loaned assignments to member organizations, 
primarily for professional development. The total number of both permanent and loaned 
employees is approximately 400 people. 

Institute resources and capabilities are further enhanced by the extensive use of U.S. and 
international utility peers and executive industry advisors. These peers participate in a wide 
range of short-tenn activities. especially on evaluation and accreditation teams that visit 
nuclear plants. Peers enhance the effectiveness of the INPO teams by offering varied 
perspectives and providing additional current experience. The peers benefit from learning 
other ways of conducting business that can be shared with their stations. In 2009, the 
industry provided INPO with more than 650 peers for short term assignments. 
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3. INPO's Role within the Federal Regulatory Framework 

The nuclear utility industry in the United States, like other industries that may affect the 
hearth and safety of the general public, is regulated by the Federal Government. This 
regulatory function is based principally on the Atomic Energy Act of 1954, as amended, and 
is carried out by the NRC. In 1979, following the accident at Three Mile Island Nuclear 
Station, the President of the United States appointed a commission to investigate the 
accident. ·111e commission, which came to be known as the Kemeny Commission, helped 
influence the industry's decision to create INPO as a method of self-regulation. 

The industry created INPO to provide the means whereby the industry' itself could, acting 
collectively, improve the safety and rertability of nuclear operations. Industry leaders 
envisioned that peer reviews and POCs based on excellence would be effective in bringing 
about improvements. In the broad sense, the ultimate goals of the NRC and INPO are the 
same in that both organizations strive to protect the public; therefore, both review similar 
areas of nuclear power plant operations. In granting INPO its not-for-profit status, the U.S. 
Government acknowledged that INPO's role reduces the burden on the Govemment 
through the conduct of its activities. However, the industry does not expect INPO to 
supplant the regulatory role of the NRC. It was recognized that in establishing and meeting 
Its role, INPO would have to work closely with the NRG while at the same time not becoming 
or appearing to become an extension of or an advisor to the NRC, or an advocacy agent for 
the utilities. As recognition of their different roles but common goals, the NRC and INPO 
have entered into a Memorandum of Agreement that Includes coordination plans that cover 
specific areas of mutual interest. 

The conduct of plant and corporate evaluations is one of INPO's most important functions. U 
is also the function that is closest to the role of a regulator. While the two roles - evaluation 
and regulation - may appear similar, they do differ in some ways. The industry and INPO 
jointly develop numerous POCs. tNPO then conducts regular, extensive, and intrusive 
evaluations to determine how well they are being met. These performance objectives are 
broad statements of conditions that reflect a higher level of overall plant performance-
striving for excellence and often exceeding regulatory requirements. These performance 
objectives, by their very nature, are difficult to achieve consistently. 

Because of the differences in the roles of INPO and the NRC, the industry maintains a clear 
separation between INPO evaluations and NRC inspections. The industry expects 1NPO to 
keep the NRC apprised of its generic activities. While INPO Interactions with an individual 
member remain private between that member and INPO, stations are encouraged to make 
their INPO plant evaluation and accreditation results available to the NRC for review at each 
utility or site. 

The industry recognizes the need for the NRC to assess the overall quality of INPO's 
products and the success of its programs. Therefore, the industry expects INPO to provide 
the NRC with information on INPO programs and activities, including the followtng: 

• copies cf selected generic documents 
• access to other pertinent information. such as the Equipment Performance 

Information Exchange (EPIX) database, as described in specific agreements 
• observation of certain INPO field activities by NRC employees, with agreement 

from members 
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• observation of National Nuclear Accrediting Board sessions 

INPO regularly participates in industry~led working groups and task forces that interface with 
the NRC on specific regulatory issues and initiatives relative to the lnstitute's mission and 
strategic objectives. These cooperative interactions have led to the elimination of some 
redundant activities, benefiting INPO members while enabling both the NRC and INPO to 
maintain or strengthen focus on their respective missions. For example. the Consolidated 
Data Entry Syst.em, operated by INP01 collects operating data that the NRC uses in its 
tndustry oversight process. 

tNPO has implemented a policy and appropriate procedures with regard to' the handling of 
items that are potentially reportable to the NRC. INPO's policy is to inform utility 
management of such items during the normal course of business so that the utility can 
evaluate and report the items as appropriate. If INPO becomes aware of a defect or failure 
to comply that requires a report under Federal regulation, the Institute has an obligation to 
ensure that the item is reported, if the utillty has not already done so. 

4. ResponslbUlttes of INPO and Its Members 

INPO members are expected to strive for excellence in the operatiOn of their nuclear plants. 
to meet INPO performance objectives, and to meet the intent of INPO guidelines. This effort 
also includes the achievement and maintenance of accredited training programs for 
personnel Who operate, maintain, and support their nuclear plants. Members are expected 
to be responsive to all areas for improvement identified through INPO evaluation, 
accreditation, and events analysis programs. 

A special procedure, approved by the INPO Board of Directors, provides guidance if a 
member Is not responsive to INPO programs, is unwilling or unable to take action to resolve 
a significant safety issue, has persistent shortfalls in performance, or has acr.reditation for its 
training programs put on probation or withdrawn by the National Nuclear Accrediting Board. 
The procedure specifies that INPO and the member's management work to resolve any 
issues in contention using a graduated approaeh of increasing accountability. Specific 
options for accountability include interactions between INPO's CEO and the member's CEO 
and, if necessary. the member's Board of Directors. One option also includes suspending 

. INPO membership if the member continues to be unresponsive. Suspension of membership 
has never been needed but would have a significant impact on the utility's continued 
operation, including limiting its ability to obtain insurance. 

Furthermore, members are expected to participate fully In other generic INPO programs 
designed to enhance nuclear plant safety and reliabiflty industrywide. Examples include 
providing INPO with detailed and timely operating experience information and participating 
fully in the loaned employee, peer evaluator, and WANO performance indicator programs. 
Member.; share infoonation, practices, and experiences to assist each other in maintaining 
high levels of operational safety and retiabiHty. 

In return. INPO is expected to provide members with results from evaluation,. accreditation, 
and review visits. including written reports and an overall numerical assessment that 
characterizes performance relative to standards of excellence. The industry expects INPO 
to follow up and verify that effective corrective actions are implemented. 
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There is clear understanding between INPO and its members that all parties must maintain 
the confldentiallty of INPO evaluation reports and related information, including not 
distributing this lnfonnation external to the member utility organization. Members and 
participants are also expected to use information provided by the institute to improve 
nuclear operations and not for other purposes, such as to gain commercial advantage. 
Members avoid involving INPO or INPO documents in litigation. 

INPO members that are also members of the collective insurance organization, Nuclear 
Electric Insurance Limited (NEIL). have authorized and Instructed INPO to make available to 
NEIL copies of INPO evaluation reports and other data al the lnstitute's office. NEIL reviews 
these reports and data for items that could affect the insurability of Its members. 

INPO POCs are written with Input from and the support of the industry. However they are 
written without regard to constraints or agreements, such as labor agreements. of any 
individual member. Each member is expected to resolve any impediments to their 
implementation that may be imposed by outside organizations. 

INPO does not engage in public, media, or legislative activities to promote nudear power. 
Such activities would undermine INPO's objectivity and credibility and may jeopardize the 
lnstitute's not-for-profit status. 

5. Principles of Sharing (Openness and Transparency) 

Throughout the changes that have occurred in the U.S. electric industry, including the 
process of electric deregulation, the industry has reaffirmed INPO's mission to promote the 
hfghest levels of safety and reliability (i.e., to promote excellence) in the operaUon of nuclear 
power plants. Even with U.S. utifities now in compeUtion in certain areas, there is a clear 
understanding of the need to continue sharing pertinent operational information to 
continuously strengthen safety and reliability. Nuclear utility owners believe that this 
cooperation is fundamental to the industry's continued success. 

Through INPO, nuclear utilities quickly share information important to safety and reliability, 
including operating experience, operational performance data. and infonnation related to 
failure of equipment tha1 impacts safety and reliability. The industry also actively 
encourages benchmarking visits to support the sharing of best practices and the concepts of 
emulation and continuous. improvement. 

INPO facilitates Industry information sharing by including participation of Industry peers in 
the tNPO cornerstone program1r-plant evaluations, training and accreditation, analysis and 
information exchange, and assistance. INPO communicates and shares information 
through a variety of methods, including the secure member Web site, Nuclear Network". 
written guidelines, and other publications. 

While the industry and INPO recognize that rapid and complete sharing of information 
important to nuclear safety is essential, there is a clear understanding that certain 
Information is private in nature and is not appropriate to share. Examples are INPO plant
specific details of evaluation and accreditation results. personal employee and individual 
performance information, and appropriate cost and power marketing data. 
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6. Priority to Safety (Safety Culture) 

The U.S. nuclear industry believes that a strong safety culture is central to excellence in 
nuclear plant operations, partly because of the special and unique nature of nuciear 
technology and the associated hazards-radioactive byproducts, concentration of energy in 
the reactor core, and decay heat. Within our members' power plants and within INPO, the 
elements, activities, and behaviors that are part of a strong safety culture are embedded in 
everything that we do day to day and have been since INPO was formed in 1979. 

The U.S. nuclear industry luu defined Mlfety culture as follows: An organization's 
values and behaviors-motkl.ed by its leaders and lnterna/ited by its members-that 
5erve to mak~ nuclear $afety the overriding prwrity. 

To support line managers in fostering a strong safety culture, the nuclear industry developed 
the Principles for a Strong Nuclear Safety Culture in November 2004. The principles were 
incorporated into the POCs as the foundation of nuclear safety in May 2005. The following 
eight principles are the foundation of a strong nuclear safety culture: 

1. Everyone is personally responsible for nudear safety. 

2. Leaders demonstrate commitment to safety. 

3. Trust permeates the organization. 

4. Decision.making reflects safety first. 

5. Nuclear technology is recognized as special and unique. 

6. A qliestioning attitude is cultivated. 

7. Organizational learning is embraced. 

8. Nuclear safety undergoes constant examination. 

INPO activities reinforce the primary obligation of the operating organizations' leadership to 
establish and foster a healthy safety culture, to perlodicalty assess safety culture, to address 
shortfalls in an open and candid fashion, and to ensure that everyone from the board room 
to the shop floor understands his or her role in safety culture. 

As part of its focus on safety, the industry Utilizes INPO. through evaluations and other INPO 
aciivities. to identify and help correct early signs of deciine in safety culture at any plant or 
utility. Further, the industry has defined INPO's rofe as follows: 

• Define and publish standards relative to safety culture. 
• Evaluate safety culture at each plant. 
• Develop tools to promote and evaluate safety culture. 
• Assist the industry in providing safety culture training. 
• Develop and issue safety culture lessons learned and operating experience. 
• Make safety culture visible in various forums such as professional development 

seminars, assistance visits, working meetings, and conferences including the 
CEO conference. 
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In 2002, INPO published Significant Operating Experience Report (SOER) 02-4, "Reactor 
Pressure Vessel Head Degradation at Davis-Besse Nuclear Power Station." The purpose of 
the report was to describe the event and the shortfalls In safety culture that contributed to 
the event, as well as to recommend actions to prevent similar safety culture problems at 
other plants. This event is considered a defining moment in the U.S. nuclear power 
industry, highlighting problems that can develop when the safety culture at a plant receives 
insufficient attention. Every U.S. nuclear power station has implemented the SOER 
recommendations, and INPO evaluation teams have reviewed each station's actions. 
Briefly, the recommendations encompass discussing a case study on the event with all 
managers and supervisors in the nuclear organization, periodically conducting a self
assessment to determine the organizational respect for nuclear safety. and identifying and 
resolving abnonnal plant conditions or indications that cannot be readily explained. This 
SOER has also been shared with WANO and republished as a WANO document. 

Safety culture is thoroughly examined during each plant evaluation. Each evaluation team 
is expected to evaluate safety culture throughout the process, including during the pr&
evaluation analysis of plant data and observations made at the plant. The results of this 
review are Included in the summary on organizational effectiveness and may be 
documented as an area for improvement, as appropriate. The INPO evaluation team 
discusses aspects of a plant's safety culture with the CEO of the utility at each evaluation 
exit briefing. 

In February 2009, INPO proposed aligning the language used by INPO and the NRC ~n 
describing safety culture. In June 2009, leadership from the NRC and lNPO met to discuss 
the possibility of this happening and define high-level expectations. In December 2009, the 
NRC announced a series of meetings, planned for 2010, where a selected panel of 
stakeholders would jointly craft a high-level definition of safety culture and identify/define the 
major components within safety culture. 

Also in 2009, and in response to industiy requests, INPO developed an addendum to the 
Pnrreiples for a Strong Nuclear Safety Culture. This addendum lists specific behaviors that 
are indicative of a strong nuclear safety culture. These behaviors are more specific than 
those listed in the Principles for a StroT19 Nuclear Safety Culture and are arranged by 
organizational level, from senior managers to individual contributors. 

7. Cornerstone Activtties 

a. Evaluation Programs 

Members host regular INPO evaluations of their nuclear plants approximately every 
2 years. Additional evaluative review visits are periodically conducted on corporate 
support and other more specific areas of plant operation. Durlng these evaluations and 
reviews, the INPO teams use standards of excellence based on the POCs and their own 
experience. as well as their broad knowledge of industry best practices. This approach 
shares beneficial Industry experience while promoting excellence in the operation, 
maintenance. and support of operating nuclear plants. Written POCs, developed by 
INPO with industry input and review, guide the evaluation process and are the bases for 
identified areas for improvement. The evaluations are performance oriented, 
emphasizing both the results achieved and the behaviors and organizational factors 
important to future performance. The evaluations focus on those issues that impact 
nuciear safety and plant reliability. 
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I. Plant Evaluations 

Teams of approximately 15 to 20 qualified and experienced individuals' conduct 
··evaluations of operating nuclear plants, focusing on plant safety and reliability. In 
2009, U.S. utilities received 38 plant evaluations or WANO peer re\'iews. The 
evaluation teams are augmented by senior reactor operators, other peer evaluators 
from different utilities, host utility peer evaluators, and an executive indUstry advisor. 
The scope of the evaluation includes the following functional areas: 

• operations 
• maintenance 
• engineering 
• radiological protection 
• chemistry 
• training 

In addition, teams evaluate cross-functional performance areas (i.e., processes and 
behaviors that cross organizational boundaries) and address process integration and 
interfaces. The following cross~functional areas are evaluated: 

• safety culture 
• operational focus 
• configuration management 
• equipment reliability and work management 
• performance Improvement (learning organization) 
• organizational effectiveness 

Team leaders, Jn addition to leading and coordinating team activities, provide a focal 
point for evaluation of station management and leadership, concentrating on 
evaluating leadership, organizational effectiveness, safety culture, end nuclear 
oversight topjcs. 

The performance of operations and training personnel during simulator exercises is 
included as a key part of each evaluation. Also included, where practicable, are 
observations of refueling outages, plant startups, shutdowns, and major planned 
evolutions. 

The evaluation team provides the utilrty with formal reports of strengths and areas for 
improvement, along With a numerical rating of overall plant performance. As part of 
the 1983 annual INPO CEO workshop, INPO prepared a set of indicators for each 
nuclear station that reflected station participation in and commitment to INPO 
programs. INPO provided this information to each CEO. One of these indicators 
was an assessment of each station's overall performance based on INPO 
evaluations and the judgment of INPO team managers and senior management. 

With the approval of the Board of Directors, INPO decided that an assessment of 
overall station performance in the context described above would be made after 
each evaluation and shared privately with the CEO at the exit meeting. Eventually a 
numerical assessment was developed, and each station is now provided an 
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assessment from category 1 (Excellent} to 5, which ls defined as a level of 
perfomlance where the margin to nuclear safety is substantially reduced. Such a 
process reflects the desire of utility managers to know more precisely how their 
station's performance compares relative to the standards of excellence. It is also in 
keeping with fNPO's responslbility to the Individual CEO and to its members for 
identifying low-performing nuclear plants and for stimulating improvement in 
performance. 

Even thOugh standards for performance have risen substantlally over the years, the 
number of plants in categories 1 and 2 has remained relatively constant, even as 
standards of excellence have improved. Additionally, several conclusions can be 
drawn from evaluations over the years. Excollent plants (category 1} and category 2 
plants show strong leadership, are self-critical, do not tolerate complacency. are 
operationally focused, have exceptional equipment performance, and effectively use 
training to improve performance. Attributes of category 3 and 4 stations may indude 
leaders not setting high standards, a weak self-critical attitude. weak day-to-day 
operations, broad equipment probiems, and deficient fundamental knowledge and 
skills In several areas. It has been over a decade since a station has been assessed 
in category 5. 

The final report includes utility responses to the identified areas for improvement, 
along with their commitments. to specific corrective action. In subsequent 
evaluations and other Interactions, INPO specifically reviews the effectiveness of 
actions taken to implement these improvements. 

In addition to the strengths and areas for improvement provided in the evaluation 
report, subjective team comments are often communicated to the member CEO 
during the evaluation exit meeting. These comments, often more lntuttive, are 
intended to help utilities recognize and address potential issues before they 
adversely affect actual performance. Copies of the plant evaluation report are 
distributed according to a policy approved by the lnstitute's Board of Directors. 

The industry also hosts WANO peer reviews conducted by the WANO·Atlanta 
Centre. These are conducted at each U.S. statJon approximately every 6 years and 
are perfonned in lieu of an INPO plant evaluation at each station. These peer 
reviews use a methodology similar to that of plant evaluations, but with teams 
augmemed with international peers. 

Numerous improvements have been made in plant safety and reliability as a result of 
addressing Issues identified during evaluations, peer reviews, plant self-assessments 
and comparison and emulation among plants. The time plants operate versus the 
amount of time they are shutdown has improved significantly, the frequency of 
unplanned shutdowns has decreased markedly, and the reliability and availability of 
safety systems has improved measurably. 

II. Corporate Evaluations 

Member utilities that operate multiple nuclear stations request that INPO conduct 
corporate evaluations on an interval of 4 to 6 years. Corporate evaluations at single 
nuciear station utilities are conducted when requested by the utility or when deemed 
necessary by INPO. The INPO-conducted corporate evaluations reflect the 
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important role of the company headquarters in supporting the successful operation of 
plants within a multi-site fleet. INPO conducted five corporate evaluations in 2009. 

A tailored set of POCs define the scope of activities and the standards ror corporate 
evaluations. The corporate evaluation focuses on the impact that the corporation 
has on the safe operation of Its nuclear plants. Areas typically evaluated during a 
corporate evaluation include the follOWing: 

• direction and standards for station operation, including the organizational 
alignment. communications, and accountability for strategic direction, 
business and operational plans, and performance standards 

• governance, monitoring and independent overSight of the nuclear 
enterprise 

• support for emergent station issues and specialty areas such as major 
plant modifications, including replacement of steam generator and reactor 
vessel heads and station upgrades to extract more power and efficiency 

• perfonnance of eorporate functions, such as human resources, industrial 
relations, fuel management, supply chain management and other areas. 
as applicable to the nuclear organization 

INPO members use corporate evaluation results to help ensure that essential 
corporate functions are providing the leadership and support necessary to achieve 
and sustain excellent nuclear station performance. As a consequence of responding 
to issues identtfied during corporate evaluations, appropriate resources and 
leadership attention have often been refocused on improving station safety and 
reUabillty. 

At the request of fts members, INPO meets with utility boards of directors to provide 
an overview of plant. and when applicable, fleet performance. These briefings are 
used by the boards of directors as an input to their assessment of operational risk. 

Hi. Other Review Visits 

The industry also utilizes INPO to conduct review visits in selected industrywide 
problem areas to supplement the evaluation process. These visits are typically 
initiated by INPO and are evaluative in nature. The results of review visits may be 
used as an input to the evaluation process. The visits are designed as 111-<iepth 
reviews of technical areas that could have a signfficant impact on nuclear safety and 
reliability. Such areas include critical materials issues that affect the structural 
integrity of the reactor coolant system and reactor vessel internals of both 
boiling-water reactors (BWRs} and pressurized-water reactors (PWRs). Other areas 
include components or systems that are significant contributors to unplanned plant 
transients and forced loss rate, including main generator and transformer, 
switchyard, and electrical grid components. In 2009, INPO conducted 109 review 
visits. 

Similar to plant evaluations and peer reviews, review visits evaluate station 
performance against the INPO POCs to a standard of excellence. In some areas, 
such as materials, industry groups have developed detailed technical Qllidance that 
each utility has committed to implement The materials review visit teams also use 
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this guidance to ensure that program implementation is consistent and complete and 
meets the industry-developed standards. 

Review visit teams are led by an INPo' employee and include industry personnel who 
have unique expertise in the area of the review that is not typically within the skill set 
of INPO members of plant evaluation or peer review teams. Review visits typically 
include a week of preparation followed by a week on site. 

Review visit reports contain beneficial practices and recommendations for 
improvement. These reports are sent to the station site vice president. For potential 
safety-significant reoommendations, INPO may request a response. The 
subsequent plant evaluation or WANO peer review team follows up on each of the 
recommendations that require a response to ensure that identified issues are 
addressed. Periodically, INPO compiles the beneficial practices and 
recommendations and posts the information on the secure member Web site to altow 
all utilltles to benchmark their programs. 

The following sections discuss the details of selected review visit programs. 

Pressurized-Water Reactor Steam Generator Review Visits 

INPO initiated steam generator review vis!tS in 1996. In the early 198Qs, steam 
generator tube leaks and ruptures were significant contributors to lost power 
generation and were the cause of several events deemed significant by INPO. The 
Industry as a whole became more sensitive to the importance of steam generator 
integrity as a contributor to core damage frequency analysis. The industry, through 
the Electric Power Research Institute (EPRI) Steam Generator Management 
Program, developed and maintained detailed guidance on qualification and 
implementation of nondestructive testing techniques, engineering assessments of 
steam generator integrity, and detection and response to tube leakage and ruptures. 
In mid-1995, the industry requested that INPO help improve the prevention and 
detection of steam generator degradation by verifying correct and consistent 
implementation of industry guidance at individual stations and to evaluate steam 
generator management programs against standards of excellence. As a result, 
INPO established the steam generator review visit program. Other review visits that 
were initiated later used the steam generator review visit process as a model. 

steam generator review visits focus on steam generator in-service inspection and 
repair, use of qualified personnel and techniques for eddy-current examinations of 
tubes; tube plugging procedures; assessment of current inspection results; chemistry 
conditions that affect steam generators; and steam generator primary-to-secondary 
leak detection, monitoring, and response. 

In general, steam generator management programs have steadily improved and are 
implemented effectively, as evidenced by the lack of safety-significant events and 
events that contribute to lost generation. Steam generator replacements have also 
contributed to overall improved perfonnance. Consequently, steam generator review 
visits currently identify few significant issues. However, the review visits have 
Identified a need for improved timeliness in implementing industry-developed or 
revised gutdance. and improved rigor in inspecting for, evaluating, and retrieving 
loose parts. 
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Boiling-Water Reactor Vessel and Internals Review Visits 

In 2001. INPO initiated BWR 'Vessel and internals review visits at the request of the 
industry. In the early 1990s, vessel and internal Issues caused by intergranular 
stress-corrosion cracking became significant contributors to lost power generation. 
Safety concerns associated with this degradation prompted the industry to form the 
EPRI BWR Vessel and 1.nte.mals Project This group developed detailed guidance to 
address inspection, mittgation. repair, and evaluation of degradation for components 
important to safety and reliability; 

BWR vessel and internals review visits focus on nondestructive examinations; 
inspection scope and coverage; evaluation of crack growth and critical flaw size; 
effectiveness of strategies to mitigate intergranular stress-corrosion cracking, 
including hydrogen addition and application of noble metals; and chemlStry 
conditions that affect long-term health, including potential effects on fuel. 

Industry overall performance has improved as evidenced .by the lack of safety
significant events and events that contribute to lost generation. 

Pressurized-Water Reactor Primary System$ Integrity Review Vlstts 

INPO initiated PWR primary systems Integrity review visits in 2003. Since the early 
1980s, a number of notable events associated with leakage from PWR borated 
systems have resulted in additional oversight by the NRC and INPO. In some 
cases. these leakage events have resulted in corrosion and wastage of reactor 
coolant system pressure-retaining components. The EPRI PWR Materials Reliability 
Program was formed as an industry initiative In 1998 to develop guidance to address 
materials degradation issues. Because of the importance of primary systems 
integrity, INPO began performing in-depth review visits focused on boric acid 
corrosion control and Alloy 600 degradation management, .including dissimilar metal 
butt welds. 

PWR primary systems integrity review visits focus on the inspection and evaluation 
of reactor coolant system pressure-retaining components; the qualification of 
nondestructive examination personnel and techniques; and the monitoring and 
response to unidentffied leakage in containment, including management guidance 
and operator procedures. . 

As a result of these industry efforts, performance appears to be improving. Stations 
are identifying degradation before leakage occurs. Stations have also more 
aggressively pursued indications of minor unidentified leakage. AJloy 600 diss;milar 
metal butt weld examinations and mitigation wlU continue over the next few years as 
the enhanced industry..cJefined actions continue to be performed and inspections 
take full advantage of improved nondestructive examination techniques. 

Transfonner. Switchyard. and Grid Review Visits 

INPO initiated transformer, switchyard, and grid review visits in 2004. Many 
transformers have been in service for numerous years and are often the original 
station transformers. Considering this aglng--along with the recent trends of power 
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uprates, license renewal, and in~reased laading--these transformers may be 
operating with a reduction In margin. With this decrease in margin, the need for 
increased monitoring, trending, and predictive and preventive maintenance became 
apparent in order to identify and mitigate potential problems before they resuH in on~ 
line failure. Additionally, e series of events in 2003, including the blaekout In the 
northeastem United States and parts of Canada, reinforced the need for nuclear 
plants to have reliable offsite power. There was also renewed focus on how nuctear 
plant conditions and electrical power system line-ups to the swltchyards can help 
minimize.and prevent grid events. 

The transformer, switchyard, and grid review visits focus on communication and 
coordination with grid operators, including formal agreements and implementing 
procedures, adequacy of offsite power, and predictive and preventive maintenance 
for large power transformers and switchyard equipment. 

While isolated events related to switchyards, transformers, and grids continue to 
occur. additional rigor in maintenance and interfaces has shown some improvement. 
Additionally. sharing of information and lessons teamed among utilities Is resulting in 
implementation of barriers to prevent future events. It is expected that as the review 
visits continue, the number and significance of events will be reduced. 

Main Generator Review Visits 

The industry Initiated main generator review visits were in 2004 f o41owing 
identification of an adverse trend involving failures of main generators and related 
support systems. The number of main generator failures that hindered power 
production or extended an outage, or both. had doobled from 1999 to 2003. During 
this time, unplanned scrams caused by generator problems increased to around five 
per year from the previous average of two per year. The most frequent generator 
maintenance challenges involved support systems, such as stator cooling water and 
the exciter, and often included human performance elements. As a result of industry 
identlfication of this adverse performance, INPO began conducting main generator 
review visits to focus on improving the performance of main generators. 

Main generator review visits focus on performance and condition monitoring to 
ensure that the generator Is operating Within design parameters and to detect eany 
signs of equipment degradation, preventive and condition-based maintenance to 
address the effects of aging, outage planning to ensure that Important main 
generator work is performed, and knowledge and skill levels of personnel to ensure 
proper workmanship. 

Emergency Preparedness 

In 2007, INPO reestablished its emergency preparedness section to help the industry 
continue to improve its readiness to respond to radiological and other site 
emergencies. INPO began this initiative in response to a need identified in 2002 by 
the Nuclear Energy Institute and a subsequent industry review led by INPO of 25 
plants over 3 years. These visits identified oppQrtunitles for improvement that 
included more timely and accurate classifications, notffications, and protective action 
recommendations; strengthened drill programs; and increases in emergency 
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response organiZation staffing. The emergency preparedness review visit program 
is a formal INPO program with each site receiving a visit every 4 years. 

In 2010, INPO entered Its fourth year ofconducting emergency preparedness review 
visits. During this time, INPO identified severat industrywide issues, which are being 
addressed by working groups compnsing industry leaders and facilitated by INPO. 
INPO developed and published a guideline that provides a basic task analysis and 
training program elements for key emergency response organization members. The 
Institute is drafting addltional guidance on how to better control equipment important 
to emergency preparedness and on how to develop realistic training and evaluation 
of shift manager oversight during emergencies. INPO anticipates that published 
guidance on these topics wi~I be available to the ind.ustry in 2010. 

INPO atso conducted the fourth annual emergency preparedness manager seminar 
in 2010. As turnover and attrition continues to challenge the industry, demand for 
qualified emergency preparedness managers spotlights the need for this highly 
sought after seminar. The 1-week seminar is intended to address this ongoing 
turnover. Another initiative expected to prove valuable the establishment of periodic 
industrywide working meetings at INPO. These meetings will address a broad range 
of industry issues identified by our members and are expected to capitalize on 
gathering a broad range of experienced program owners to address specific topics, 

The INPO Emergency Plan and the recently updated Emergency Response Center 
is used to assist members In mobilizing the resources of the nuclear Industry and to 
provide other resources or assistance as necessary, following classification of an 
emergency event. INPO recentty completed an emergency response drill, performed 
with support of an Industry fleet emergency preparedness organization. This drill 
demonstrated the value of a collaborative relationship with industry members in 
providing needed support 

b. Training and Accreditation Programs 

The U.S. commercial nudear power industry strongly believes that proper training of 
plant operators, maintenance workers, and other support group workers is of paramount 
importance to the safe operation of nuclear plants. As a resUlt. the Industry established 
the National Academy for Nuclear Training in 1985 to operate under the responsibility of 
INPO. The industry formed the Academy to focus and untty high standards in training 
and qualification and to promote professionalism of nuclear plant personnel. The 
Academy Integrates the training~related activities of all members. the independent 
National Nuclear Accrediting Board, and the Institute. Through INPO, the Academy 
conducts seminars and courses and provides other training and training materials for 
utility personnel. 

All U.S. nuclear plants have accredited training programs and are branches of the 
Academy. A utility becomes a member of the Academy when all of its operating plants 
have achieved accredttation for all applicable training programs. 

INPO interacts with all members in preparing for, achieving, and maintaining 
accreditation of training programs for personnel in\lolved in the operation, maintenance. 
and technical support of nuclear plants. These lnteractiOns, similar in content to the 
accreditation efforts of schools and universities, include evaluations of accredited 
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training programs, activities to verify that the standards for accreditation are maintained, 
and assistance at the request of member utilities. Written objectives and criteria are 
jointly developed with the industry and guide the accreditation process. 

Unlike our role in the plant evaluation and assessment process described above, INPO 
is not the accrediting agency. The independent National Nuclear Accrediting Board 
examines the quafity of utility training programs and makes all decisions with respect to 
accreditation. If training programs meet accreditation standards, the Board awards or 
renews accreditation. If significant problems are identified, the Board may defer initial 
accreditation, place accredited programs on probation, or withdraw accreditation. 
Accreditation is maintained on an ongolng basts and is formally renewed for each of the 
training programs every 4 years. The National Nuclear Accrediting Board. comprised of 
training, education, and industry experts, is convened and supported by INPO, but it is 
independent in its decisionmaking authority. Board members are selected from a pool of 
individuals from utilities, post-secondary education, nonnuclear industrial training, and 
NRC nominations. Each Board consists of five sitting members, with a maximum of two 
utility representatives to ensure Soard independence from the nuclear industry. 

The accreditation process is designed to identify strengths and weaknesses ln training 
programs and to assist in making needed improvements. The process includes self
evaluations by members, with assistance provided by INPO staff; on-site evaluations by 
teams of INPO and industry personnel; and decisions by the independent National 
Nuclear Accrediting Board. Members are expected to seek and maintain accreditation of 
training programs for the following positions or skill areas: 

• shift managers 
• senior reactor operators 
• reactor operators 
.. nonlicensed operators 
o continuing training for licensed personnel 
• shift technical advisors 
• instrument and control technicians and supervisors 
• electrlcal maintenance personnel and supervisors 
• mechanical maintenance personnel and supervisors 
• chemistry technicians 
• radiological protection technicians 
• engineering support personnel 

In 2002, the industry updated the accreditation objectives to place additional emphasis 
on training for performance improvement. It was recognized that in striving for 
excellence, training must be an integral part of each plant's business strategy and daily 
operations to ensure a highly skilled workforce. This approach strengthens the link 
between the analysis of performance gaps and the training that results ln tangible 
improvements in people and plant activities. The five-step systematic approach to 
training remains the essential tool for providing training that is results oriented. Both line 
and training organizations are expected to work together to analyze periormance gaps 
and to design, develop, and deliver training that enhances knowledge and skills to 
measurably improve plant perfonnance. Such an approach to improving worker 
knowledge and skills contributes to high levels of safety, as seen in industry gains in 
equipment reliability, safety system availability, collective radiation exposure, and worker 
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safety. as well as fewer events. The role of training will continue to be vital in coming 
years as many experienced workers retire and new workers enter the workforce. 

In 2009, the National Nuclear Accrediting Board renewed accreditation for 164 of 182 
training programs. Eighteen programs at three stations were placed on 6-month 
probation and required to upgrade their training programs. After considerab\e corrective 
actions and investment. both stations were successful in having their programs' 
accreditation renewed following the probation period and after presenting their 
improvements to the Accrediting Board. The third station will return to the Accredtting 
Board in 2010. 

While the accreditation process is independent of the NRC, it is recognized and 
endorsed by the NRC as a means for satisfying regulatory training requirements. In Its 
·Annual Report on the Effectiveness of Training in the Nuclear Industry.'' the NRC noted 
that, ·Monitoring the INPO managed accreditation process continued to provide 
confidence that accreditation is an acoeptable means of ensuring th& training 
requirements contained in 10 CFR 50 and 10 CFR 55 are being met:' In addftion, the 
NRC assessment of the accreditation process indicates that continued accreditation 
remains a reliable indicator of successful systematic approach to training Implementation 
and contributes to the assurance of public health and safety by ensuring that nuclear 
power plant workers are being trained appropriately. 

i. Training and Qualification Guidelines 

The Academy develops and distributes training and qualification guidelines for 
operations, maintenance, and technical personnel. These guidelines are designed to 
assist the utility in developing quality training programs and in selecting key 
personnel. 

Training and qualification guidelines are revised and updated perlodlcally to 
incorporate changes to address industry needs and to take into account lessons 
learned from other INPO programs such as evaluations, events analyses, working 
meetings. and worl<shops. These training and qualification guidelines provide a 
sound basis for utility training programs. 

II. Courses and Seminars 

The industry benefits extensively from courses and seminars that the Academy 
conducts to help personnel better manage nuciear technology, more effectively 
address leadership challenges, and Improve their personal performance. In 2009, 
nearty 1,400 industry employees, including many international representatives, 
participated in more than 70 courses and seminars. Examples of courses and 
seminars conducted are as follows: 

• Go!zueta Director's Institute (focused on the directors of member boards} 
(INPO, in partnership with the Goizueta Business School of Emory 
University, conducts "The Impact of Governance on the Nuclear Power 
Industry," a nuclear education course designed for directors in the nuclear 
industry. Since its inception in 2006, the program has attracted 146 
participants from member and international utilities.) 

• Reactor Technology Course for Utility Executives 
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• Senior Nuclear Executive Seminar 
• Senior Nuclear Plant Management Course 
• Human Performance Fundamentals Course 
• High Performance Teamwork Development 
• Operations Supervisor Professional Development Seminar 
• First-Line Leadership Seminar 
• Next-Level Leadership Seminar 
• Seminars for new plant managers and for new managers in operations, 

radiological protection, chemistry, maintenance, engineering, nuclear 
oversight, and training 

In February 2006, INPO launched the National Academy for Nuclear Training e
Leaming (NANTeL) system. Using Web·based technologies allowing distance 
teaming, NANT el training includes courses and proctored examinations for plant 
access, radiation worker, human performance, and industrial safety qualification to 
industry standards. By July 2006, all member utilities had agreed to participate in the 
Gystem by accepting generic training and updating the industry's Personnel Access 
Data System for training course completions. The system offers 42 generic and 215 
utility or site-specific training courses. Between March 1, 2006, and 
December 31, 2009 more than 100,000 industry workers have completed a total of 
1,059,840 courses. 

Meeting the challenges of developing a well-trained, knowiedgeable workforce in the 
Mure continues to receive attention. Ear1y in 2008. INPO began work on the first 
phase of a new industry in~iative called the Future of Leaming. Developed with 
extensive Industry participation, this initiative lays out a strategy to guide training 
efforts in the years ahead. It wili help the industry deal with workforce renewal, the 
training of a new generation of workers, and the training of even more workers to 
support new plant construction. 

INPO efforts to help prepare and energize the nuclear workforce of tomorrow include 
a new leadership seminar designed for emerging nuclear leaders. Also. the "Nuclear 
CfUz;enship for New Workers" course, emphasizing the uniqueness of our nuclear 
industry, has been made available, as well as an induslrywide instructor training and 
certification program that uses a blend of distance learning and classroom 
instruction. 

c. Analysis and Information Exchange Programs 

The analysis and information exchange programs improve plant safety by identifying the 
causes of industry events that may be precursors to more serious events. Stations are 
required to share operating experiences and lessons learned with INPO. INPO then 
analyzes and rapidly communicates the infonnation to the industry through a variety of 
methods and products. In addition, INPO analyzes a variety of operational data to 
detect trends in industry performance and communicates the results lo the industry. 

INPO operates and maintains extensive computer databases to provide members and 
participants ready access to information on plant and equipment performance and 
operating experience. These databases are accessible from INPO's secure member 
Web site. For example, the industry uses Nuclear Network®, a worldwide internet-based 

187 



communication system, to exchanie information on the safe operation of nuclear plants. 
WANO also uses Nuclear Network as a primary means for communicaUng and 
exchanging operating experience among its members and regional centers. 

l. Events Analysis Program 

INPO reViews and analyzes operating events from both domestic and international 
· · nuclear plants through Its Signl1icant Event Evaluation and Information Network 

(SEE-IN} Program. The .program is designed to provide in-depth analysis of nuclear 
operating experience apd to apply the lessons learned across the industry.· Events 
are screened, coded, and analyzed for significance; those with generic applicability 
are disseminated to the industry in one or more of the following forms, beginning with 
events of greatest importance; 

• SOE Rs 
• Significant Event Reports (SERs} 
• Significant Event Notifications (SENs} 

Members support the events analysis program by providing INPO with detailed and 
timely operating experience infonnatkm, Operating experience information is freely 
shared among INPO members. The U.S. Industry submits more than 2,000 
operating experience entries every year, or about 30 to 40 par station. These entries 
enable a single station to multiply its experience base for identifying problems. This 
experience base includes safety systems. which have similar components across 
many stations. For example, one station recently discovered scoring of a cylinder on 
an emergency diesel generator (EOG) that could render the EOG inoperable. Other 
stations were able to use this information to take actions to inspect their. EDGs 
before actual equipment malfunction. A key to this success is the timeliness of 
reporting. Stations typically report events in less than 50 days after occurrence. 

Members are required to evaluate and take appropriate action on recommendations 
provided in SOERs. During on-site plant evaluations, INPO teams follow up on the 
effectiveness of each station's actions in response to SOER recommendations. For 
example, during a recent plant evaluation, team members reviewing SOER 
recommendations identified a potentially signfficant transformer problem that likely 
would lead to catastrophic failure if not corrected in a timely manner. This event was 
avoided because of lessons documented in an SOER. Topics of SOERs in recent 
years include loss of grid, reactivity management. reactor core designs. 
transformers, unplanned radiation exposures, and rigging and lifting of heavy loads. 

Members should review and take actions as appropriate on SENs, SERs, and other 
reports provided by INPO. JNPO evaluates the effectiveness of utility programs in 
extracting and applying lessons learned from industrywide, as well as internal 
station, operating experience. 

INPO maintains all operating expetience reports since the start of the SEE-JN 
Program in searchable databases available on the secure member Web site. This 
information supports members in applying hlstorlcaf lessons learned as new issues 
are analyzed or activities are planned. INPO also provides "just~in-time" briefing 
summaries in numerous topical areas in a format designed to help plant personnel 
prepare to perform specific tasks. These documents provide ready-to-use materials 
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to brief workers on problems experienced and lessons learned during recurring 
activities. 

ii. Other Analysis Activities 

INPO analyzes industry operational data from a variety of sources-events. 
equipment failures, perfonnance· indicators. and regulatory reports-to detect trends 
in industry performance. INPO communicate.s the results of analyses to the industry 
using several methods, including topical reports. These documents typically review 
events and other data over a period of years to summarize perfonnance trends and 
causes and suggest actions. Subjects of recant topical reports include fuel reliability, 
foreign material intrusion, intake cooling blockage, large motor failures, and 
contractor personnel performance. Stations use these reports to assess their 
perfomiance and identify improvements. tn addition, individual plant performance 
data are analyzed, with results used to support other INPO activities, such as 
evaluations and assistance. 

iii. Nuclear Networf(fl System 

Nuclear Network is an international electronic information exchange for sharing 
nuclear plant information. It is the major communication link far the SEE~IN and 
WANO event reporting system. The system transmits operating experience 
information, SERs, and other nuclear technical infonnation. 

The system includes a special dedicated method for reporting unusual plant 
situations. This feature allows the affected utility to provide timely information 
simultaneously to all Nuclear Natwor1<8 users, induding the U.S. industry, INPO's 
international and supplier participants, and WANO members, $0 the affected station 
does not have to respond to muliiple Inquiries. In ad<1ition, members are promptly 
informed of problems occurring at one station, allowing them to implement actions to 
prevent a similar occurrence. 

iv. Performance Data Collec;tion and Trending 

INPO operates and maintains a consolidated data entry system as a single process 
by which to collect data and information related to nuclear plant performance. 
Members provide routine operational data in accordance with the WANO 
Performance Indicator Program or regulatory requirements on a quarterly basis. 
These plant data are then consolidated for trending and analysis purposes. 
lndustrywide data. plus trends developed from the data, are provided to member and 
participant utilities for a.number of key operating plant performance Indicators" 
Members use these data for comparison and emulation, in setting specific 
performance goals, and in monitoring and assessing performance of their nuclear 
plants. 

ln the mid-1980s, the industry' worked with INPO to establish a set of overall 
performance indicators foCllsed on plant safety and reliability. These Indicators have 
gained strong acceptance and use by utilities to compare performance, set targets, 
and drive improvements. Examples of indicators collected and trended include 
unplanned automatic scrams, safety syst~ms performance, unit capability factor, 
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forced losses of generation, fuel reliability, collective radiation exposure, and 
industrial safety accidents. 

The industry has established long.term goals for each indicator on a 5·year interval, 
beginning in 1990. Annex 2 of this report provides key performance indicator graphs 
for U.S. plants. 

v. Equipment Performance Data 

I · INPO operates and maintains t~ EPIX system, which tracks the performance of 
equipment important to.safety and reliability. The industry reports equipment 
performance information to EPIX in accordance with established guidance. Member 
utilities use the data to identify and solve plant equipment performance problems, 
with the goal of enhancing plant safety and reliability. The information is also used 
by the Institute for performance trending to identify industrywide performance 
problems. lNPO also makes the data avallable to the NRC to support equipment 
perfonTiance reviews by the regulator. 

vi. Operating Expertence for New Plant Construction 

In 2009, a means for collecting and distributing experience from construction 
problems was established through the U.S. industry's Nuclear~ Network System. 
Nudear Network® has long been the forum for rapid and secure communications and 
has hosted the industry's operating experience program. The new construction 
experience program has a similar mission to that of the operating experience, but It is 
tailored to the unique needs of utilities with conS1ruc:tion projects. 

d. Assistance Programs 

Between evaluations, a station can request and receive assistance in specific problem 
areas to help improve plant performance. In addition, INPO monitors the performance of 
member utility stations between evaluations to identify areas in which assistance can be 
used to improve plant performance or respond to declining performance. The purpose 
of this monitoring is to identify, as early as possible, stations that exhibit indications of 
declining perfonnance so that focused assistance can be provided to help reverse the 
performance trend. INPO also provides members with comparisons of their plants' 
perfomiance to overall industJy performance in a variety of areas. 

A majority of assistance visits to member utilities by INPO personnel and Industry peers 
are at the request of the stations. This assistance is targeted for specific technical 
concerns, as well as for broader management and organizational issues. While 
assistance is geneially requested by a station. in some cases INPO may sugge5t 
assistance in a specific area to stimulate improvements. 

Assistance resources are provided using a graded approach that provides a higher 
p1iority to those plants that need greater performance improvement. An INPO 
management senior representative is assigned to each station to facilitate assistance 
efforts. Station and utility management maintains close liaison With the senior 
representative to help identify where INPO resources can best be used to address 
specific issues and help improve overall station performance. 
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When significant performance shortfalls persist at a station or when performance trends 
indicate chronic conditions that could detract from safe and reliable plant operation INPO 
will follow a policy of graduated engagement with the member utility. For a nuclear plant 
that shows either consistently poor performance over several evaluation cycles or a 
significant decline in performance between evaluation cycles, the INPO staff will 
recommend and obtain concurrence from the INPO CEO to include the plant in a special 
focus category. For plants that need special focus, INPO will establish a Special Focus 
Oversight Board that will conduct scheduled periodic reviews to determine the 
effectiveness of station Improvement activities and provide rapid feedback. Board 
members will usually include both industry and INPO executives. 

INPO provides documents that describe nurJear safety principles, effective leadership 
and management practices. and good work processes and practices to assist member· 
utilities. Members help INPO develop these documents and then use them to address 
specific improvement needs. 

Workshops, seminars. working meetings, and other activities are also conducted to 
assist in the exchange of information among members and to support the development 
of industry leaders and managers. 

INPO facilitates Information exchange among member utilities by identifying and 
cataloging information on a wide range ~f activities that stations are doing especially 
welt The information on effective programs and practices is shared with members on 
request and through a number of other forums. This assistance fosters comparison and 
the exchange and emulation of successful methods among members. 

i. Assistance Visits 

Members may request assistance visits in specffic areas of nuclear operations in 
which INPO personnel have experience or expertise. INPO personnel and industry 
peers normally conducts such visits. For example, if a member requests assistance 
in some specific aspect of maintenance, lNPO wiU inciude a peer from another plant 
that handles that aspect of maintenance particularly well. INPO provides written 
reports that detail the results of the visits to the requesting utility. In most cases. the 
assistance visit includes actual methods and plans for improving performance as part 
of 1he assistance visit. 

In 2009, INPO provided 144 assistance visits with 110 industry peers. Key areas of 
assistance provided Included operational focus, maintenance and work 
management, engineering programs, chemistry, radiological protection, human 
performance, and industrial safety. Additional areas of assistance conducted in 2009 
involved supplier participants. wtth a foetis on supplemental personnel and fuel 
performance. In addition to assistance visits to stations for specific. functional areas 
during 2009, senior representatives made 140 visits to their assigned stations to 
interact with station management and to monitor for early signs of performance 
dedine, Senior representative-led INPO teams made 16 assistance visits at stations 
designated as special focus. 

Effectiveness reviews performed by INPO approximately 6 months after assistance 
visits show ttlat assistance visits are highly valued by station management and are 
contributing to Improved petformance. 
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Ii. Development of Documents and Products 

Several categories of documents and other products are designed and developed to 
help member utilities and participants achieve excellence in the operation, 
maintenance, training, and support of nuclear plants. Key categories of INPO 
documents and products are as follows: · 

• Pnncipfes documents address professionalism, management and 
leadership development, human performance, and other cross·functional 
topics important to achieving sustained operational excellence. INPO 
prepares these do.cuments with substantial Involvement of industry 
executives and managers. The principles extracted from the documents 
are used extensively in evaluation and assistance activities. 

The first of the principles documents entitled, Prfnciples for Enhancing 
Professions/ism of Nuclear Personnel, which addresses human resource 
management areas focused on developing nuclear professionals, 
including personnel selection, training and qualification, and career 
development. Two supplemental documents-Management and 
Leadership Development and Excellence in Human Performance-build 
on the original document. Utility executives use Management and 
Leadership Development to assist in the identification, development, 
assessment, and selection of future senior managers. Excellence in 
Human Performance provides practJcal suggestions for enhancements in 
the workplace that promote excellent human performance. 

In 1999, INPO distributed Principles for Effective Self-Assessment and 
Corrective Action Programs. This document emphasizes the importance 
of establishing a self-critical station culture and identifying the key 
elements of effective self-assessment and corrective actlon programs. 

• Guideline documents establish the bases for sound programs in selected 
areas of plant operation, maintenance, and training, as well as cross~ 
functional areas of direct importance to the operation and support of 
nudear stations. Guidelines assist members In meeting the objectives 
used in evaluations and accreditation. The guidelines are 
recommendations based on generally accepted industry methods. They 
are not directives, but are intended to help utilities maintain high 
standards. Although member utilities do not have to follow each specific 
method described they are expected to strive to meet the intent of INPO 
guidelines. 

• INPO provides good practices, work process descriptions, Nuclear 
Exchange documents. and other documents to assist members. 
Typically, these documents are developed from programs of member 
utilities and INPO's collective experience. INPO synthesizes the 
information Into a document by the INPO staff, with industry input and 
review. In general, the documents define one method of meeting INPO 
performance objectives in specific areas, although other programs or 
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methods may be as good or better. Utilities are encouraged to use these 
documents in developing or improving programs applicable to their plants. 
These documents can be used in whole or in part, a.s furnished, or 
modified to meet the specific needs of the plant involved. 

INPO produces various other documents. such as analysis reports and special 
studies, as needed. Other assistance products indude lesson plan materials, 
computer-based and interactive video materials. videotapes, and examination banks. 
The National Academy for Nuclear Training magazine, The Nuclear Professional, 
published quarterly, features how plant workers have solved problems and made 
improvements that enhanced safety. 

iii. Workshops and Meetings 

INPO sponsors workshops and working meetings for specific groups of managers on 
specific technical issues as forums for information exchange. This exchange 
provides an opportunity for INPO and industr; personnel to discuss challenges, 
performance issues, and areas of interest. It also allows individuals from members 
and participants to meet and ex::::hange information with their counterparts. In 2006, 
nearty 1,200 industry personnel participated in more than 70 meetings and 
workshops. 

I 8. Key Initiative& 2010 -2014 

The nuclear industry continues to change and move at a demanding pace-new 
technologies, new people, and plans for new plants are adding even more challenges to the 
mix. The future will bring with it new demands for INPO and Its members. 

Cross.functional INPO teams began developing a strategic plan in mkf-2008, building on the 
success and lessons learned from the preVious plan. This was done by taking into account 
the needs of stakeholders and focusing on key areas in which INPO wants to have 
significant impact in the coming years. 

The plan centers around four strategic focus areas; 

SFA1: increase accountability-both at INPO and in the industry-for full and timely 
resolution of adverse trend& and issues. 

SFA2: Advance Industry performance in the areas of management. leadership. safety 
culture. recovery, and sustainability. 

SFA3: Identify, develop, acculturate, and sustain a highly capable, professional, and 
knowledgeable workforce to lead and support nuclear organizations effectively. 

Sf A4: Advance nuclear safety worldwide using a network of partnerships that leverage 
our standards, methods, and global best practices to improve safe operations. 

The 5-year business plan is built around high-priority organizational themes. critical for 
accomplishing INPO's vision. They are cross-functional, transcending cornerstone, division, 
and department boundaries. The plan is not a checklist of activities or projects that INPO 
does, but a plan that describes the outcomes INPO intends to produce or influence. 
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The industry continuously provides feedback to INPO on issues that affect station operation. 
Many INPO Initiatives are based on industry trends and important focus areas; One 
initiative that is underway Is described below. 

a. New Plant Design and Construction 

For many year$, no new nuclear plants have been built in the U.S. However, as a result 
of the need for additional power, concerns over the environmental effects of carbon
based fuels, the streamlined licensing process, and financial incentives provided by the 
2005 Energy Policy Act, U.S. utilities are once again planning new plant construction. 
To support this effort, fNPO formed a new plant deployment group In 2006 to engage 
with the nuclear industry and plan for INPO's involvement though application of its 
cornerstone programs. 

In 2006, INPO updated a report entitled, Operating Experience to Apply to Advanced 
Light Water Reactors, which includes lessons learned from significant events. The 
update report inciudes experience from operations and maintenance activities that 
should be addressed in the design of new plants. INPO participant plant designers and 
utility groups are using this document In their review of the new designs. 

INPO also engaged utilities planning to submit license applications In a series of 
benchmarking trips in 2006 and 2007 to international utilities and plant designers In 
France and Japan. an aircraft company, and a coal plant with advanced control systems. 
These trips provided an opportunity to learn more about new technologies that have 
evolved since the last period of nuciear plant construction, most notably in plant 
standardization, computerized man-machine interface, and modular construction. INPO 
is promulgating a report to its members that features the information gathered from 
these trips. 

To support plans for training the new plant workforce, INPO prepared a report entitled 
Initial Accreditation of Training Programs for New Reactors, which provides· a process for 
achieving accreditation of training programs before their implementation. In addition, 
f NPO will be reviewing the guidelines of the National Academy for Nuclear Training and 
several technical process description documents to make any necessary adjustments for 
the new plant environment 

9. RelatJonship with World Association of Nuclear Operators 

U.S. nudear utilities are represented in WANO through INPO. As such, INPO coordinates the 
U.S. nuclear utilities' activities in WANO. INPO also provides operational SuPPOrt and facilities 
for the WANO-Atlanta Centre, one of the four WANO global regional centers. The WANO-Atlanta 
Centre Governing Board usualty appoints an INPO executive to serve as the Atlanta Centre 
director. 

WANO-Atlanta Centre contracts with INPO to provide resources in terms of seconded staff to 
support the Centre's day-to-day operation. WANO.Atlanta Centre also contracts with INPO 
to provide administrative support services, such as payroll, computer support, and employee 
benefit administration. 
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WAN~AtJanta Centre activities and programs include the following: 

• Peer reviews are conducted at the request of INPO members by WANO teams of 
U.S. and international peer reviewers who identify strengths and areas for 
improvement associated with nuclear safety and reliability, When oonducted at a 
U.S. INPO member plant, a WANO peer review Is performed in lieu of an INPO 
plant evaluation. 

• WANO exchange of operating experience information provides detailed 
descriptions of events and lessons learned to member utilities wor1dwide. 

• Performance indicator dcti.a are collected, trended, and dissemlnated to facilitate 
goal setting and performance trending and to encourage emulation of the best 
industry performance. 

• Technical support missions are conducted to allow direct sharing of plant 
operating experience and Ideas for improvement. 

• Professional and technical development courses, seminars, and workshops are 
designed for enhancing staff development and sharing operating experience. 

WANO-Atlanta Centre provides management and support services for the conduct of INPO's 
International Participant Program. This program facilitates the direct exchange of 
Information and experience through INPO access to the secure member Web site, seminars, 
workshops, INPO documents, and exchange visits. International participants may chose to 
have liaison engineers located in the INPO offices for training and professional development 
to assist in the exchange of information. The international participants also provide INPO' 
with advice on a wide range of nudear-saf ety-related issues through membership on the 
International Participant Advisory Committee. The INPO International Panicipant Program is 
smaller in scope and complementary to the broader industry participation in WANO. 

The U.S. industry and INPO receive a substantial benefit through their relationship with 
WANO and the international nuclear community. Many Improvements have been 
implemented in the U.S. based on lessons learned from the more than 340 units that exist 
outside of the U.S. INPO works to remain fully aware of trends in the global nuclear industry 
and continues to strengthen relationships in this area. 

10. Conclusion 

The U.S. commercial nuclear Industry has made substantial, sustained and quantmable 
improvement in plant safety and performance during the three decades since the Three Mile 
Island event. The leaders who guided this Industry over decades of challenge and change 
showed great insight when they recognized the need for an unprecedented form of Industry 
self~regulation through peer review. The industry members acknowledged that nuclear 
energy would remain a viable form of electric power generation only if it oould ensure the 
highest levels of nuclear safety and reliability (I.e., the achievement of excellence) in nuclear 
power plants. The industry responded to this challenge by creating an tndependent 
oversight process of the highest integrity and requiring of Itself an uncompromising 
commitment to the standards and ethical principles that are essential to success. 

This insight and commitment to integrity has provided the foundation for a unique, sustained 
partnership between INPO and its members. INPO is pleased to serve as an essential 
element of an industry that has raised its standards and improved its performance in nearly 
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every aspect of plant operation. INPO does not take credit for this success but takes pride 
in its contribution to it. 

INPO also recognizes that the pursuil of excellence is a continuing journey, not a 
destination. The U.S. nuclear Industry, as It evqlves and acjvances, will continue to 
encounter situations that challenge both people and equipment in a business environment 
that is competitive, complex, and increasingly global in character • 

.. . 

These challenges, while demanding, are not insurmountable. The U.S. commercial nuclear 
Industry, in partnership with INPO, will continue the tradition of both sharing insight and 
acting with Integrity; and in so doing, will continue on the shared journey to ever-higher 
levels of excellence. 
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APPENDIX A 
N RC STRATEGIC PLAN 2008 - 2013 

The U.S. Nuclear Regulatory Commission (NRC} published the NUREG-1614, Vofume 4, 
•strategic Plan: Fiscal Years 2008-2013" in February of 2008. This Appendix summarizes 
the key points of this plan. 

A Stable Regulator in a Dynamic Environment 

The regulatory environment associated with the use of radioactive materials is changing. · The 
expected rec-eipt of applications to construct and operate new nuclear power plants and to 
dispose of spent nuclear fuel and high-level radioactive waste. are two of the major challenges 
potentially facing the NRC over the next several years. 

To meet these challenges, the NRC must efficiently use its resources, update the agency's 
regulatory review and construction inspection guidelines, and provide adequate infrastructure to 
accommodate staff. 

Even as the NRC works to address growth in the industry, the agency's miasion and values 
remain unchanged. The NRC's priority continues to .be ensuring the adequate protection of 
public, health, safety, and the environment, while promoting the common defense and security. 

Safety and security remain the agency's core functions. And the goals and strategic outcomes of 
the Strategic Plan are based on these functions. This focus on safety and security ensures that 
the NRC remains a strong, independent, stable, and predictable regulator. 

Over the strategic planning period, the Nation is likely to see the following occur: 

• The NRC expects to receiYe additional applications from entities that want to build 
and operate new nuclear power plants. The NRC also expects to receive 
applications for new fuel cycle facilities, including a significant number of uranium 
recovery applications. 

• The U.S. Department of Energy (DOE) may submit an application to construct a 
hlgh~level radioactive waste repository at Yucca Mountain, NV. 6 

• Increasing quantities of spent nuclear fuel will be held in interim storage at reactor 
sites or transported to centralized interim storage sites awaiting permanent disposal. 

• The NRC will continue to coordinate with a wide array of Federal, State, local, and 
Tribal authorities on issues related to license renewal, new reactor licensing, 
homeland security, emergency planning, and protection of the environment. 

• The number of NRC Agreement States will increase, as will the number of medical, 
academic, and Industrial entities using radioactive materiais under the oversight of 
the Agreement States. 

The NRC recognizes that these changes will create an even greater need for effective and open 
communication with public stakeholders about a variety of issues. These issues include the 

In March 2010, DOE filed a mOClon to wllhdraw lt$.applicalion !Tom NRC review. SectiOO 19.B of this report 
discusses radioactive wa!te in more detalL 
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safety and security of existing and proposed nuclear power plants and other licensed facilities 
and materials, emergency preparedness, and the impact on public health and safety and the 
environment from medical, academ!c, and industrial uses of licensed materials. · 

The unfolding of these complex regulatory issues also wiH require much more sophisticated 
techniques for the flow of documents and information, a process called knowledge management. 
The agency is in the process of attracting additional staff. The NRC realizes that to retain these 
highly skilled and educated professionals, who are critical to the agency, the agency must 
provide them with the necessary resources to do their jobs effectively and a high degree of 
workplace satisfaction. The agency's comprehensive knowledge management approach is 
focused on ensuring that all staff members are highly trained in the technical d!sciplines ·relating 
to their duties, the regulatory processes that govern agency actions, and the regulatory principles 
inherent in making the agency a strong, Independent, stable, and predictable regulator. 

Being a stable and predictable regulator implies having effective and structured regulatory 
processes In place and ensuring that these processes are fallowed. The agency will develop 
new regulatory initiatives in accordance with these processes, which will be open to public review 
and comment. The NRC is committed to considering and being responsive to stakeholder input 
before implementing any new regulatory initiative. 

Key External Factors 

The NRC's ~bility to achieve ~s goals depends on a changing mix of industry operating 
experience, national priOfities, market forces, and availability of resources. A process for 
managing change should continue to be refined and implemented to ensure that the NRC is 
ready to address changing priorities in a timely manner. The following section discusses 
significant external factors, none of which the NRG can control but all of which could affect the 
agency's ability to achieve its strategic goals. 

Receipt of New Reactor Opeglting Lic{)nse Applies}tions. A resurgence of interest in new 
nuclear power plants is leading to Intense competition for qualified individuals to serve as 
technical staff for bottl the NRC and its licensees and as nuclear power plant operating 
personnel. Increasing turnover anct competition for qualified staff, as well as the loss of 
expertise as older members of the workforce retire, will remain an NRC challenge for the next 
several years. 

Significant Ooermiog Incident (Q2mestic or lntemalional). A significant incident at a licensed 
nuciear facility could cause the NRC to reassess Its safety and security requirements, which 
could change the agency's focus on some initiatives related to its goals until the situation 
stabilizes. Because NRC stakeholders (including the public) are highly sensitive to many 
issues regarding the use of radioactive materials, &vents of relatively minor safety or security 
significance could Potentially require a response that consumes considerable agency resources. 

Significant Terrorist lncid(tQt. A significant terrorist incident anywhere in the United States 
would heighten the NRC's oversight and response stance. Subsequent new or changed 
securtty requirements or other poky decisions might affect the NRC, its partners, and the 
industry it regulates. A significant terrorist incident at a nuclear facility or activity anywhere in 
the world that departs from the agency's current evaluation of threat parameters could impact the 
NRC priorities, as well as U.S. poficy regarding export activities, the NRC's role in international 
security, and requirements for securtty at U.S. nuclear power plants and other licensee facilities. 

198 



Emer9engy Preoaredness and Incident Resoonse. Emergency preparedness and incident 
response activities with Federal, State, local, and Tribal authorities continue to increase in scope 
and number. Tois affects the agency's priortties and workloads. 

Timing of the DOE ApplicaUOn and Related_AYID£ili~s for the Hjgh-b§v§I Wa~~ Reoositorv at 
Yu9S2a Mountain. The licensing of the proposed repository for spent nuclear fuel represents a 
major effort for the NRC in terms of planning, review, analysis. and ultimate decision¥making. 
DOE has indicated that it intends to submit a license application for a high-level waste repository 
by June 2008. The timing of DOE actions will heavily influence the NRC's resource allocation 
decisions over the next several years. Acceleration or delay in DOE activities may affect other 
programs that are directly associated with achieving the agency's goals. 9 

Legislative Initiatives. Legislative Initiatives under consideration by the Congress can have a 
major impact on the NRC. For example, the Energy Policy Act of 2005 has greatly affected the 
agency's priorities and workload. Increasing interest in diversified sources of energy and 
energy indapendence is leading to an expected increase in license applications for nuclear 
power plants. The attendant increase in resources devoted to license review and analysis is 
affecting how the agency goes about achieving Its goals for this planning period. 

Adv9nced Fuel Cycle Development DOE proposed the Global Nuclear Energy Partnership 
(GNEP) as a means to recycle (reprocess) nuclear fuel using proliferatiorr-resistant technologies 
to recover more energy and reduce waste 10

• The impacts on the NRC could include developing 
the licensing requirements for, and then licensing, commercial reprocessing facilities, advanced 
burner reactors, and associated storage and waste facilities. The scope and schedule of NRC 
activities are uncertain. 

10 

In March 2010, DOE filed a motioo to withdraw its apt)llcalion !rom NRC review. Section 19.8 of this report discusses 
radioactive waste In more detail. 
ln 2009, DOE cancelled tne dom&slic GNEP prograni. fOQ.lsed primarily on d~slic commerC111l recycling, and re·focused 
the program on conlinue:lion of resean:h sod dewbpment on pro~feration-resistant fuei cydes and wasie management 
strategies. 
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APPENOIXB 
NRC MAJOR MANAGEMENT CHALLENGES FOR THE FUTURE 

By law, the Inspector General of each Federal agency (discussed in Article 8 in Part 2 of this 
report) is to describe what he or she considers to be the most serious management and 
perfo1mancEt challenges facing the agency and assess the agency's progress in addressing 
those cha\le11ges. Accordingly, the Inspector Genera! of the U.S. Nuclear Regulatory 
Commission (NRG) prepared his annual assessment of the major management challenges 
confronting the agency. The latest report, published In October 2009, can be found on the 
NRC's public Web site. 

In his assessment, the Inspector General defined serious management challenges as 
~mission-critical areas or programs that have the potential for a perennial weakness or 
vulnerability that, without substantial management attention, would seriously impact agency 
operations or strategic goals.• The challenges identttied represent critical areas or difficult tasks 
that warrant high-level management attention. In the 2009 report, the Inspector General 
identified the following seven management challenges to be the most serious as of October 6, 
2009. 

Challenge 1: Protection of nuclear material used for cMHan purposes 

This challenge, which cone.ems materials control and accounting, is outside the scope of this 
report and is therefore not discussed. 

Challenge 2: Managing Information to balance security with openness and 
accountability 

NRC employees often generate and woit on sensitive information that needs to be protected. 
Such information can be sensitive unclassified information and classified national security 
information that ls contained in written documents and electronic databases. In addressing 
continuing terrorist actMty worldwide, the NRC continuaily reexamines its information 
management policies and procedures. The NRC faces the challenge of balancing the need to 
protect sensitive information from inappropriate disclosure with the agency's goal of openness in 
its regulatory processes. In 2008, the NRC made venous efforts to improve public access to 
information while protecting sensitive infonnation, including security.related infonnation, from 
Inappropriate disclosure. 

Challenge 3: Ability to modify regulatory processes to meet a changing environment 
and to include the llcenslng of new nuclear facilities. 

The NRC faces the challenge of maintaining its core regulatory programs while adapting to 
changes in its regulatory environment. The NRC must address a growing interest in licensing 
and constructing new nuclear power plants to meet the Nation's increasing demands for energy 
production. ks. of June 2009, the NRC had received 1 S combined operating license (COL) 
applications and expects to receive an additional five COL applications by the end of fiscal 
year 2011. 
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While responding to the emerging demands associated with licensing and regulating new 
reactors, the NRC must maintain focus and effectively carry out Its current regulatory 
responsibilities, such as inspections of the current fleet of operating nuciear reactors and 
fuel cycle facilities. The NRC intends to increase its safety focus on licensing and oversight 
activities through risk~lnformed and performance--based regulation. 

Challenge 4: Oversight of radJological waste 

The NRC regulates spent nuclear fuel generated from commercial nuclear power reactors, 
referred to here as high-level radioactive waste. The NRC faces significant issues involving the 
potential licensing of the proposed repository for storing high~level radioactive waste located in 
Yucca Mountain, NV 11

• Additional challenges in the high..ievel waste area include the Interim 
storage of spent nuclear fuel, certification of storage and transportation casks, and the oversight 
of decommissioned reactors and other nuclear sites. 

Additionally, the amount of low-tevel waste continues to grow; however, no new disposal facilities 
have been built since the 1980s and unresolved issues will multiply as once-operational disposal 
facilities shut down. 

Challenge 5: Implementation of infonnation technology and information security 
measures 

The NRG needs to continue upgrading and modernizing its information technology and security 
capabHities both for employees and for public access to the regulatory process. Recognizing 
the need to modernize, the Office of Information Services established goals to improve the 
productivity, efficiency, and effectiveness of agency programs and operations and to enhance 
the use of information for all users inside and outside the agency. The NRC must also ensure 
that system security controls are in place to protect the agency's infonnation systems against 
misuse. 

Challenge 6: Administration of all aspects of financial management 

NRC management is resPonsible for establishing and maintaining effective internal controls and · 
financial· management systems that meet the objectives of several statutes inciuding the Federal 
Managers' Financial Integrity Ad. This Ad mandates that the NRC establish controls that 
reasonably ensure that (1) obligations and costs comply with applicable law; (2) assets are 
safeguarded against waste, loss, unai.itholized use. or misappropriation; and (3) revenues and 
expenditures are properly recorded and accounted for. This Act encompasses program, 
oPSrational, and administrative areas, as well as accounting and financial management. 

In addition, the NRC's management of its expanded grant program must be conducted in 
accordance with Federal regulations, which inciUdes ensuring that funds are distributed and 
used as intended. 

In Man:h 2010, DOE Iliad a motion to withdraw Its applicsUon from NRC review. Section 19.8 of lhis rePQn discusses 
radioactive waste in more detail. 
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Challenge 7: Managing human capital 

The NRC's human capital needs are changing in response to the receipt of applica1ions to 
construct and operate the next generation of nuclear reactors and to increase the number of fuel 
cycle facilities. To effectively manage human capital as these changes progress, while 
continuing to accomplish the agency's mission, the NRC must continue to implement the 
following initiatives: 

• timely personnel security adjudication 
• space planning 
• recruitment, training, and knowledge management 
• optimal use of resources 
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ANNEX 1 
U.S. COMMERCIAL NUCLEAR POWER REACTORS 

SOURCE: U.S. Nuclear Regulatory Commission NUREG-1350, Volume 21, "2009-2010 
Information Digest," August 2009. 

Plant Name and Reactor l LJcensed Operating 
Operating Utility Design I Power Lifetime 

Type (MWt) 

Arkansas Nuciear One 1 - Entergy Nuclear PWR 2568 12174 05134 
Operations, Inc. i 

Arkansas Nuclear One 2 - Entergy Nuclear PWR 3026 03/80 07/38 
Operations, Inc. 

Beaver Valley 1 - FirstEnergy Nuclear Operating PWR 2900 10fl6 01/16 
Company 

Beaver Valley 2 - FirstEnergy Nuclear Operating PWR 2900 11/87 05127 
Company 

Braidwood 1 - Exelon Corp., Exelon.Generation Co., PWR 3586.6 07/88 10/26 
LLC 

Braidwood 2- Exelon Corp., Exelon Generation Co., 
I 

PWR 3586.6 10/88 12127 ' 
LLC 

!Browns Ferry 1 - Tennessee Valley Authority BWR 
l 

3458 08fl4 12/33 

Browns Feny 2 -Tennessee Valley Authority BWR 3456 03175 06134 

Browns Ferry 3 -Tennessee Valley Authority BWR 3458 oam 07/36 i 

Brunswick 1 - Carolina Power & Light, Co .• Progress BWR 2923 03(77 09136 
Enerav 

' 

; 

Brunswick 2 - Carolina Power & Light, Co., Progress BWR 2923 11fl5 12134 f 

Energy i 

Byron 1 - Exelon Corp., Exelon Generation Co., LLC PWR 3586.6 09/65 10124 

Byron 2- Exelon Corp., Exelon Generation Co., LLC PWR 3586.6 08/87 11126 

Callaway- AmerenUE. Union Electric Company PWR 3565 12184 10/24 

Calvert Cliffs 1 ~Constellation Energy PWR 2700 05(75 07/34 
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Plant Name and 
Operating Utility 

Calvert Cliffs 2 - Constellation Energy 

Catawba 1 - Duke Energy Carolinas, LLC 

Catawba 2 - Duke Energy Carolinas, LLC 

Clinton· Exelon Corp., Exelon Generation Co., LLC 

Columbia Generating Station • Energy Northwest 

Comanche Peak 1- Luminant GeneratiOn Company, 
LLC 

Comanche Peak 2 - Luminant Generation Company, 
LLC 

Cooper - Nebraska Public Power District 

.. Crystal River 3 - Florida Power Corporation, Progress 
Energy 

Davis-Besse - FirstEnergy Nuclear Operating Co. 

Diablo Canyon 1 - Pacific Gas & Efectric Co. 

Diablo Canyon 2 - Pacific Gas & Efectrlc Co. 

Donald C. Cook 1 - Indiana/Michigan Power Co. 

Donald C. Cook 2 - Indiana/Michigan Power Co. 

Dresden 2- Exelon Corp .• Exelon Generation Co., 
LLC 

Dresden 3- Exelon Corp., Exelon Generation Co., 
LLC 
' 
Duane Arnold - FPL Energy Duane Arnold, LLC, 
Florida Power and Light Co. 

Edwin I. Hatch 1 • Southern Nuclear Operating Co. 

Edwin I. Hatch 2 ~Southern Nuclear Operating Co. 

Fermi 2-The Detroit Edison Co. 
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Reactor 
Design 

I Type 

PWR 

PWR 

PWR 

BWR 

BWR 

PWR 

PWR 
: 

! BWR i 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

BWR 

BWR 

BWR 

BWR 

BWR 

BWR 

Ucensed Operating 
Power Lifetime 
(MWt) 

2700 04ITT 08136 

3411 06/85 12/43 

3411 08186 12143 

3473 11187 09126 

3486 12184 12/23 

3612 08/90 02130 

3458 08/93 02/33 

2419 07(!4 01/14 

2609 03(!7 12/16 

2817 07/78 04/17 

3411 05/85 11124 

3411 03/86 08/25 

3304 08175 10/34 

3468 07(!8 12137 

2957 06170 12129 

2957 11(!1 . 01/31 

1912 02(!5 02/14 

2804 12175 08/34 

2804 09n9 06/38 

3430 01188 03125 



Plant Name and Reactor Licensed Operating 
Operating Utility Design Power Lifetime 

Type (MWt) ; 

: Fort Calhoun Station - Omaha Public Power District PWR 1500 09173 08/33 
; 

R.E. Ginna ·Constellation Energy PWR 1ns 07f70 09129 

Grand Guff 1 - Entergy Nuclear Operations. Inc. BWR I 3898 07/85 11/24 I 
i 

H.B. Robinson 2 • Carolina Power & Light Co. PWR 2339 03171 07/30 

Hope Creek 1 - PSEG Nuclear, LLC I BWR 
i 

t ! 3840 I 12/86 04126 
i 

Indian Point 2 - Entergy Nuclear Operations, Inc. PWR 3216 oan4 09113 

Indian Point 3 • Entergy Nuclear Operations, Inc. PWR 3216 i oans 12115 

James A. FitzPatrick - Entergy Nuclear Operations, 
BWR ! 2536 l 07fl5 10134 

Inc. ! 

Joseph M. Farley 1 - Southern Nuclear Operating Co. PWR 2775 12fl7 06137 

Joseph M. Farley 2 - Southern Nuclear Operating Co. PWR 2775 07/81 03141 

Kewaunee Power StatiOn ·Dominion Energy PWR I 1772 06174 12/13 
Kewaune, Inc. 

La Salle County 1 - Exelon Corp., Exelon Generation BWR 3489 01/84 04/22 
Co. LLC 

La Salle County 2 ~Exelon Corp., Exelon Generation BWR 3489 10/84 12123 
Co. LLC 

Limerick 1 - Exelon Corp., Exelon Generation Co., BWR 3458 02/86 ' 10/24 
LLC 

Limerick 2 - Exelon Corp., Exelon Generation Co .• BWR 3458 01/90 06129 
LLC 

McGuire 1 - Duke Energy Power Company, LLC PWR 3411 12/81 06/41 
' 
' 

McGuire 2 - Duke Energy Power Company, LLC PWR 3411 03/84 03143 

Millstone 2- Dominion Nuclear Connecticut, Inc., PWR 2700 12175 07135 
Dominion Generation ' i 
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Plant Name and Reactor Licensed Operating 
Operating Utility Des.ign Power Lifetime 

Twe fMWthi 
'' 

l .. 

Millstone 3 - Dominion ~uclear Connecticut, Inc., PWR 3650 04186 11/45 
Dominion Generation 

i Monticello - Nuclear Manaaement Co. BWR 1775 06171 09/30 

Nine Mile Point 1 - Constellation Enerav BWR 1850 12/69 08/29 

Nine Mile Point 2 - Constellation Enercv BWR 3467 03/88 10/46 

North Anna 1 Virginia Electric & Power Co., Dominion PWR 2893 06fi8 04/38 
Generation 

North Anna 2 - Virginia Electric & Power Co., Dominion PWR 2893 12180 08/40 
Generation 

Oconee 1 - Duke Energy Power Company, LLC PWR I 2568 ' 07/73 02/33 I 
I 

Oconee 2- Duke Energy Power Company, LLC PWR 2568 09174 '10/33 

Oconee 3-Duke Energy Power Company, LLC PWR 2568 12174 12/34 
I 

Oyster Creek - AmerGen Energy Co., LLC, Exelon BWR 1930 12/69 04129 
Corp. 

Palisades· Entergy Nuclear Operations, Inc. PWR 2565 12!71 03/31 

Palo Verde 1 - Arizona Public Service Company PWR 3990 01i86 06/25 

Palo Verde 2 - Arizona Public Service Company PWR 3990 09/66 04/26 

Palo Verde 3 - Arizona Public Service Company PWR 3990 01/86 11/27 

Peach Bottom 2 Exelon Corp., Exelon Generation BWR 3514 07f74 08133 Co., LLC 

Peach Bottom 3 Exelon Corp., Exelon Generation BWR 3514 12174 07/34 
Co .. LLC 

Perry 1 - FirstEnergy Nuclear Operating Co. BWR 3758 11187 03/26 

Pilgrim 1 - Entergy Nuclear Operations, Inc. ! BWR 2026 12f72 06/12 
' 

Point Beach 1 • FLP Energy Point Beach, LLC, Florida 
PWR 1540 12f70 10/30 Power and Light Co. 

Point Beach 2 • FLP Energy Point Beach, LLC, Florida PWR 1540 1orr2 03/33 j Power and Light Co. 

Prairie Island 1 - Nuclear Management Co. pWR 1650 12173 081131 
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Plant Name ancl 
Operating Utility 

Prairie Island 2 - Nuclear Management Ca. 

Quad Cities 1 Exelon Corp,, Exelon Generation Co., 
LLC 
Quad Cities 2 - Exelon Corp., Exelon Generation Co., 
LLC 

River Bend 1 - Entergy Nuclear Operations, Inc. 

Salem 1 - PSEG Nuclear, LLC 

Salem 2 - PSEG Nuclear, LLC 

San Onofre 2-Southem California Edison Co. 

San Onofre 3 • Southern CallfOrnia Edison Co. 

Seabrook 1 • FPL Energy Seabrook, LLC 

Sequoyah 1 -Tennessee Valley Authority 

Sequoyah 2 - Tennessee Valley .AUthority 

Shearon Harris 1 - carollna Power & Light Co. 

South Texas Project 1 - STP Nuclear Operating Co. 

South Texas Project 2 - STP Nuclear Operating Co. 

St. Lucie 1 • Florida Power & Light Co. 

St. Lucie 2 - Florida Power & Light Co. 

Surry 1 - Dominion Generation 

Surry 2 - Dominion Generation 

Susquehanna 1 - PPL Susquehanna, LLC 

Susquehanna 2 - PPL Susquehanna, LLC 

Three Mile Island 1 - AmerGen Energy Co., LLC 

Turkey Point 3 • Florida Power & Light Co. 
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Reactor 
Design 
Type 

PWR 

B"WR 

BWR 

BWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

BWR 

BWR 

PWR 

PWR 

licensed' Operating 
Power , Lifetime 
(MWth} : 

1650 12/74 10/14 

2957 02173 12/32 

2957· 03173 12132 I 

3091 06/86 08125 

3459 06f71 08116 

3459 10/81 04/20 

3438 08183 02122 

3438 04/84 11/22 

3648 08190 03130 

3455 07/81 09/20 

3455 06/82 09/21 

2900 05187 10/46 

3853 08188 08/27 

3853 06189 12128 

2700 12176 03136 

2700 08183 04/43 ! 

2546 1'2172 05132 

2546 05/73 01/33 j 

3952 06/83 07122 ! 

3952 02185 03/24 

2568 09f74 04/14 

2300 12{12 07132 



Plant Name and I Reactor Licensed Operating 
Operating Utility Design Power Lifetime 

: Type (MWth) i 

Turkey.Point 4 - Florida Power & Light Co. PWR 2300 09f73 04133 

V.C. Summer~ South Carolina E1ectric & Gas Co.· PWR 2900 01/84 08/42 

, Vermont Yankee - Entergy Nuclear Operations, Inc. B\l'IR 1912 11/72 03/12 
\ 
!Vogtle 1 - Southern Nuclear Operating Co. PWR 3625 06167 01/47 

Vogtle 2- Southern NurJear. Operating Co. PVJR 3625 05189 02/49 

Waterford 3 - Entergy Nuclear Operations, Inc PWR 3716 09/85 12124 

Watts Bar 1 -Tennessee Valley Authority PWR 3459 05196 11135 

Wolf Creek 1 - Wolf Creek Nuclear Operating Corp. I PWR 3565 09/85 03145 
I 
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ANNEX2 
U.S. NUCLEAR ELECTRIC INDUSTRY 
PERFORMANCE INDICATOR GRAPHS 

Unit Capablllty Factor 
1-YearMedlan Values 

Fon:ed Loss Rate ~ 
1-Year Median Values 

De<:ember 2009 
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Unplanned Automatic Scrams 
1·Year Median Values 

December 2009 

Safety System Performam::e 
1-rsar Median Values 

December 2009 
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Fuel Reliab!lity 
1 ·Year Median Values 

December 2009 

Collective Radiation Exposure (BWR} 
1-Year Median Values 

December 2009 
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Collective Radiation Exposure (PWR) 
1~Year Median Vatues · 

· December 2009 

Tot.al Industrial Safety Accident Rate 
1-Year Median Values 

December 2009 
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PO CY ISSUE 
INFORMATION 

January 28, 2011 SECY -11-0012 

FOR: The Commissioners 

FROM: R W. Borcnatdt 
Executive Director for Operations 

SUBJECT: AGENCY LONG-TERM RESEARCH ACTIVITIES FOR FISCAL YEAR 2013 

PURPOSE: 

In SECY-07-0192, MAgency Exploratory Long-Term Research Activities for Fiscal Year 2009," 
dated October 31, 2007, the Office of Nuclear Regu~atory Research (RES) staff indicated that it 
would provide the Commission with subsequent reports on long-term research activities yearly 
coincidently with the initiation of the budget formulation process. This paper provides the update 
for fiscal year (FY) 2013. This paper does not address any new commitments or resource 
implications. 

SUMMARY: 

RES plans to include a request for funding for long-term research in its FY 2013 budget request 
(b)(5) The request will undergo 
review uring t e p annmg, u gating, an pe ormance management {PBPM) process. and the 
agreed-upon projects wUI be given a •high" priority. Staff from RES and the regulatory offices 
{the Office of Nuclear Reactor Regulation {NRRJ. the Office of New Reactors {NRO], the Offioe 
of Nuclear Material Safety and Safeguards [NMSS], the Office of Federal and State Materials 
and Environmental Management Programs [FSMEJ. and the Office of Nuclear Security and 
Incident Response [NSIR] suggested projects for FY 2013, and a review committee comprising 
agency senior-level technical advisors from RES iiind the regulatory offices rlilted the projects. 
The directors of the lead offices (NRR, NRO, NMSS, and FSME) and the Director of RES will 

CONTACT: Tina Ghosh. RES/OSA 
301-251-7984 
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consider the rating results as well as other factors external to that review process when 
determining the projects to fund for FY 2013, as part of the PBPM process. 

BACKGROUND: 

The U.S. Nuclear Regulatory Commission (NRC) aligns the agency's research strategies with its 
role as a regutator- For example, if the industry conducts research to establish a safety case. 
NRC may conduct independent research to confirm the industry's research results and 
applications and to assess safety margins. 

As a matter of routine. the agency currently identifies long-term or forward-looking research 
activities supporting potential longer term (within the next few years) regulatory needs. These 
foiward-looking research activities are fdentified and pursued during the normal course of 
planning and budgeting processes (as discussed in Enclosure 1 ). 

In contrast, for the purposes of the Commission papers on long-term research activities 
prepared annually since 2007. long-term research is defined as research not already funded or 
othefWise being worked on that will provide the fundamental insights and technical information 
needed to address potential technical issues or identified gaps to support anticipated future 
(>5 years} NRC needs. These Commission papers discuss candidate long-term research topics 
and estimate funding needs for use in budget preparation. The scope of projects funded under 
this long-term research program (LTRP) are limited to feasibility or scoping studies that typically 
should not exceed 1 year, and which result in an assessment of whether further research on the 
topic is warranted as part of the normal PBPM process. 

The most recent Commission paper on the NRC's LTRP is SECY-10-0013, "Agency long~Term 
Research Activities for Fiscal Year 2012," dated January 27, 2010. SECY-10-0013 discusses 
the use of a review committee composed of agency senior-level technical advisors to rate or 
~ore projects suggested by RES staff or the regulatory offices. The review committee used 
five criteria in the scoring process: ( 1) leveraging resources, (2) advancing the state of the art, 
(3) providing an independent tool to NRC, (4) applying to more than one program area, and (5) 
addressing gaps created by technology acfvanc:ements. The resulting rankings were posted to the 
L TRP site: http://portaLnrc.gov/edo/res/DSAJ!trg/default.aspx. 

DISCUSSION: 

FY 2009 was the first year that resources-both funding and FTEs-were provided for projects 
under the sponsorship of the L TRP. The process was continued in FY 201 O and FY 2011 and 
included projects that had been deferred from FY 2009 because of redirections within the 
FY 2009 LTRP budget request. The process will continue in FY 2012 with the improvements 
discussed below. Enclosure 2 contains information about projects for all 4 fiscal years. 
FY 2012 funding is still within the bud et process, so the list of projects that will be funded has 
not been finalized. bJ(SJ 

Asc.anbeseenrrom~~e~es~C1~1~p=-=n~s~m~~nc~~~s~u~re~~,s~e~v~er~a~~n~g-~e~rm~p~r~~~cs~a~v~e~-n 

identified and funded to date through the L TRP. For example, in FY 2009, the Integral Effects 



Test Facilities project was funded through a cooperative agreement between Oregon State 
University and NRC to design, construct. and utilize an integral effects test facility representing 
a scaled high-temperature gas-cooled reactor (HTGR), The project was initially funded through 
the L TRP to produce both a literature survey and a list and evaluation of key thermal-fluid and 
reactor physics phenomena to determine which required additional investigation via analysls or 
experiment. Based on the results of the initial investigation, the project moved forward to the 
next phase of separate and integral effects tests with funding from the U.S. Department of 
Energy (DOE) under an existing Memorandum of Understanding between DOE and NRC. As of 
December 2010, the test facility has been designed, construction is scheduled for 2011. and the 
experimental test program and code validation efforts will last through 2013. The experimental 
data will be utilized to validate NRC's HTGR thermal~fluid safety analysis codes. As another 
example. the complex project of Advanced Level 213 Probabilistic Risk Assessment (PRA} 
modeling techniques has been funded each year since FY 2009 with incremental progress each 
year. The project started with an internal scoping study to evaluate both methodolog«:al and 
implementation-oriented issues associated with the advancement of Level 2/3 PRA mode-ling 
techniques that indicated further work was warranted. The project continued with a contractor· 
led effort to develop recommendations on methodological variations and a detailed tool 
development and implementation plan. Work on the project will continue under the normal 
budget process. Based on experience with these and other projects funded thus far under the 
LTRP, the staff concludes that the program is serving its intended purpose of (1) identifying 
what (if any) additional research ls desirable to support regulatory dedsionmaking that is likely 
to be needed 5 to 1 O years in the future and (2) planning and impfemenUng the needed 
research if NRC is to do it. 

In August 2010, a call for suggestions for long-term research projects was made to the 
regulatory offices and to RES to support the FY 2013 budget formulation process. The NRC 
staff provided suggestions for 14 projects, The review committee reviewed these suggestions 
and ranked three projects highty. The results of the review were provided to the RES Office 
Director in December 2010. During discussions with the RES Office Director, it was determined 
that one of the three recommended projects was already under way in RES. This project 
involves ptoactive!y communicating with DOE to understand DOE's plans to use a super 
computing hub to perform calculations as an alternative to testing in support of future modering 
and potentially licensing or advanced nuclear power plants. 

In consultation with the directors of the regulatory offices. the RES Office Dtrector conduded 
that the remaining two projects should be included in the FY 2013 budget request. The office 
directors of the lead offices have agreed to rank them highly in the remainder of the FY 2013 
budgeting process. The projects are described below. 

Evaluating Remaining Service Life of Nuclear Power Plant Concrete §trugures 

Safety~signlficant concrete structures in nuclear power plants are subjected to high 
temperatures, elevated radiation, and other environmental conditions (e.g .. moisture, salts} that 
can degrade performance over their service life. These structures can currently be tested to 
determine if they retain adequate performance under design basis scenarios. However, this 



testing yields tittle or no predictive information about how long the structure will continue to 
perform at this level as degradation continues. In addition. no existing standardized met~od is 
available for estlmating the remaining service life of a concrete structure based on its existing 
condition. NRC's current research is focused on understanding the causal factors that 
contribute to degradation and evaluating aged and ex-plant materials to assess their design 
margin as a function of degradation. This long-term research activity will evaluate the feasibility 
of developing an assessment method for predicting remaining service life of concrete structures 
based on their current condition. This study will first evaluate existing inspection and 
assessment techniques used in nonnuclear applications such as highway bridge inspection 
The staff plans to partner with the Federal Highway Administration to leverage its expertise in 
this area and with the National Institute of Standards and Technology, which has expertise in 
the computer modeling of concrete/cementitious materials degradation and service life. This 
evaluation will be used to identify promising destructive and nondestructive techniques that may 
provide the basis for predicting remaining service life. Then, the viability of applying these 
techniques in nuclear applications will be assessed and technical gaps will be identified. If 
applicable, a research plan will be developed to address remaining gaps and to provide a 
technical basis for applying this method in service. Products from this research would include 
(1) identifying viable tools for characterizing the durability of existing concrete structures, (2) 
evaluating protocols (e.g., matenal properties testing [both destructive and nondestructive]) for 
data inputs to service life, (3) assessing current concrete structure service !rte computer models, 
and (4) identifying gaps in the technologies for service life predictions. Based on the results of 
this long-term research project, NRC could pursue appropriate further research under the 
normal budgetary process. The eventual regulatory application of this work could be the 
development of revised inspection strategies and a surveillance-type program (as currently used 
for reactor pressure vessels} that would allow staff to assess a licensee's evaluation of 
remaining service life. 

Assessing Climat~ V@ri{!bili1Y Contribution to Risk at Nuclear Facilities 

This project will develop a strategy for assessing the currently unquantified uncertainty and level 
of potential risk at NRG-licensed nuclear facilities because of natural climate variability to 
improve risk-informed regulatory decisionmaking. Several systems, structures, and 
components important to safety, as well as significant onsite and nearby infrastructure, may be 
vulnerable to climate variability over the next few decades. Examples include flood protection 
systems. water~intake systems. effluent release systems. switchyards, backup power systems, 
bridges or highways needed for site access. and dams on nearby rivers. The treatment of these 
external events in PRA and risk-informed decisions is currently much less mature than the 
treatment of internal events. although the risk from external events may dominate total facility 
risk. The analytical approaches presently used for assessing meteorological and 
hydrometerological phenomena in the context of regulatory decisionmaking are primarily 
deterministic (e.g., the use of the probable maximum event approach for design-basis flood 
determination). The concern is that combinations crf more frequent events (though individually 
less intense than the probable maximum event} may actually drive risk (e.g., much like small 
break loss-of·coolant accidents [LOCAs] were found to contribute more to nuclear power plant 
risk than the design- asis large break LOCAs). The initial focus of this work would be on 



flooding and intense precipitation phenomena. The product of this work, funded through the 
L TRP, would be an assessment of whether important incompleteness exists in current PRAs 
and risk-informed decisionmaking approaches. If important gaps are identified, further work in 
this area would be pursued under NRC's PBPM process. Insights from this work would 
eventually would help guide staff in risk-informed regulatory decisions. 

PROCESS IMPROVEMENT: 

In a December 26, 2010, note to the Commissioners' Assistants, the staff described its 
modification to the PBPM process in response to the Commission direction Issued for SECY-09-
0176 {February 12, 2010). As noted, the RES Offioe Oirec1or, in consultation with other lead 
office directors, will determine the long-term research activities to be high priority in the budget. In 
developing FY 2013 budget materials for the Commission's review, the RES staff will include a 
separate appendix reporting on the L TRP resources contained in the budget proposals. In 
addition. RES plans to improve future <XJmmunication with project submitters by enhancing 
feedback. Proposal submitters will be notified of one of the following outcomes: (1) the project 
has been recommended fur funding, (2) the project is not recommended at this time (because the 
current priority is not htgh enough) but will be reconsidered by the review committee next year, or 
(3) the project has not been recommended (with reasons why) but they can resubmit their idea for 
consideration in future years. 

RESOURCES: 

(b)(5) 

COORDINATION: 

The Office of the General Counsel reviewed this package and has no legal objection. The Chief 
Finandal Officer reviewed this package for resource implications and has no objeclion. 
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Forward-Looking Research 
January 2011 

Commission papers on long-term research actMttes have been prepared each year since 2007. 
The papers discuss candidate long-tenn research topics and estimate funding needs for 
conducting the scoping analyses. for use in budget preparation. For the purposes of the annual 
Commission papers. long-term research is defined as research not already funded or otherwise 
being worf<ed on that will provide the fundamental insights and technical information needed to 
address potential technical issues or identified gaps to support anticipated future (>5 years) 
U.S. Nuclear Regulatory Commi$sion needs. 

In addition to the scoping projects identified and funded as part of the long-term research 
program, the agency currently conducts other long-term, or forward-looking, research activities 
supporting potential longer-term regulatory needs. These forward-looking research activities 
are identified and pursued during the normal course of the planning and budgeting processes. 
To provide a better understanding of the total list of forward· looking research activities that are 
underway, current research programs that have a long-term component are listed below. For 
further examples, see Enclosure 1 to SECY·10-0013 and the enclosure to SECY-09-0021, 
which include lists of forward-looking research activities with accompanying descriptions. 

Current Forward-Looki!.'!9 Research: 

• Advances to probabilistic seismic hazard analysis. 
• Probabilistic pressure boundary safety assessment. 
• Developing interim technical guidance for the licensing of an aqueous homogeneous 

nonpower reactor. 
• Research projects related to digital instrumentation and controls. 
• Digital system probabilistic risk assessment 
• Halden Reactor Project. 
• Human reliability analysis benchmarkrng using simulator data. 
• Human performance for advanced control room designs. 
• Collaborative research in risk and reliability analysis method& and applications. 
• Research projects related to environmental transport 

c Framework for risk analysis in multimedia environmental systems. 
o Long-term efficacy of bioremediation for uranium--contaminated ground water. 
o Pore solution characterization of cementitious composites with chemical mineral 

admixtures. 
• Rod Bundle Heat Transfer Facility at the Pennsylvania State University. 
• lnterfacial area transport research at the Purdue University. 
• TRACE {TRAC/RELAP Advanced Computational Engine) development. 
• TRACE input models for integral light-water reactor. 
• Symbolic Nuclear Analysis Package development. 
• MELCOR development. 



• MELCOR Accident Consequence Code System development. 
• Advanced reactor model development for the Next Generation Nuclear Plant 
• Research to support regulatory decisions related to second and subsequent license 

renewal applications. 



LONG-TERM RESEARCH PROJECTS 
FY 2009, FY 2010, FY 2011, AND FY 2012 

Fiscal year (FY) 2009 was the first year that resources-both funding and full-time equivalents 
(FTEs)-were provided to projects under the sponsorship of the long-term research program 
(L TRP). The long-tenn research process has continued, and the resulting budget requests for 
FY 201 O and FY 2011 also included projects that had been deferred from FY 2009 because of 
the reprogramming of funds that occurred during the FY 2009 budget execution. The budget 
request for FY 2012 included those projects identified and selected in FY 2010. Enclosure 2 
contains information about the projects selected for FY 2009 through FY 2012. The FY 2012 
budget has not been finalized, so the fist of projects below includes those that are planned for 
FY 2012. ,(b)(S) I 
FY 2099 Pro!eets 

• Integral Effect§ Test Facilities for Advanced Non-Ught-Water Rea51tors. A cooperative 
agreement was established between Oregon State University and the U.S. Nuclear 
Regulatory Commission (NRC) as a long-term research project to design, construct, and 
utilize an integral effect test facility representing a scaled high-temperature gas~cooled 
reactor (HTGR). The experimental data will be utilized to validate the NRC's HTGR 
thermal-fluid safety analysis codes. The project was initially funded through the L TRP to 
produce both a literature survey and a list and evaluation of key thermal-fluid and reactor 
physics phenomena to determine which required additional investigation via analysis or 
experiment. Based on the results of this L TRP project, a decision to construct the facility 
was made, and the effort was then supported using funds provided by the U.S. 
Department of Energy (DOE) under an exrsting Memorandum of Understanding between 
DOE and NRC. The experimental data will be utilized to validate NRC's HTGR thermal
ftuid safety analysis codes. As of December 2010, the integral effects test facility has 
been designed and procurement of all components is underway. The facility is 
scheduled to be constructed in 2011, and initial shakedown testing will run through earty 
2012. The experimental test program and code validation efforts will last through 2013. 

• Advanced level 2/3 Probabilistic Risk Assessment (PRA> Modelina Techniques. In FY 
2009, activity began on the project entitled, v Advanced Modeling Techniques for Level 
213 PRA." The project started with an internal scoping study to evaluate both 
methodological and implementation-oriented issues associated with the advancement of 
Level 2/3 PRA modeling techniques. This scoping study included a meeting with 
targeted external stakeholders and was fully documented in a May 2009 report entitled, 
"Scoping Study on Advancing Modeling Techniques for Level 213 PRA" 
(ML091320454). The next phase of work began in July 2009 with the initiation of a 
methodg development project at Sandia National laboratories to demonstrate the 
feasibility of using dynamic simulation PRA methods to improve Level 2/3 
modeling. The methods development utilizes the MELCOR severe accident analysis 
program in conjunction with a dynamic operator response model to create a dynamic 

Enclosure 2 



event tree within a more realistic contextual environment The first part of the 
development phase focused on the creation of a methodology development plan that 
describes the detailed approach for developing the advanced Level 2/3 PRA analysis 
tool. Now that the development plan is complete (documented in a contractor letter 
report). the next phase will involve building the analysis tool and applying it to a suitable 
demonstratk>n problem. Commensurate wtth the transition of the project from the 
scoping/planning phase (under the l TRP} to the implementation phase, future project 
funding (FY 2011 and beyond, if applicable) will be part of the routine budget process. 

FY 20j 0 Proltct! 

• Lead Cask Dem2nstration. Examination of low-burnup fuel that had been stored for 14 
years yielded data that provided NRC with confidence that low-burnup spent nuclear fuel 
could be safely stored for extended periods of time. No comparable data are available 
for higtrbumup (HBU) fuel (>45 GWD/MTU) and no demonstration is in progress using 
HBU fuel. A long-term cask demonstration program would allow NRC to obtain 
confirmatory data to determine if the extrapolations that were made from short-term data 
remain valid. If such a cask demonstration program were to be initiated, it would likely 
be a joint effort with the Electric Power Research Institute (EPRI) and DOE. The cost of 
the project would be large with the majority of the funding likely to come from OOE. 
Under the L TRP, the staff is identifying important phenomena that would require more 
study in a lead cask demonstration program. The Office of Nuclear Material Safety and 
Safeguards through a contract with Savannah River Laboratory initiated a gap 
assessment in FY 2010 to identify material degradation mechanisms important to the 
performance of spent fuel storage and transportation casks. The preliminary results of 
the gap assessment lndieate the need for continued work on this topic. This work is 
expected to continue in FY 2011 as part of a user need funded through the planning, 
budgeting, and performance management (PBPM) process. The next steps for the work 
under this user need include: (1) an evaluation and consolidation of insights from gap 
assessments led by the NRC, DOE, and the Nuclear Waste Technical Review Board; 
and (2) if the results of the gap assessment are insufficient to guide and prioritize follow
on research and regulatory actions, a phenomena identification and ranking table 
methodology or other assessment tool will be developed and used to rank the 
phenomena in terms of their Importance to safety performance. effective aging 
management practices, and the available technical knowledge to address safety issues. 

• Fire Safety of Digital Instrumentation and Control and Electrical Svstems. The 
anticipated installation of fiber optic cables and digital instrumentation and controls (l&C) 
systems in operating plants and in new reactors requires that new failure modes and 
effects be identified for these systems when exposed to fire. Work was performed under 
the LTRP to review past digital l&C test programs related to the effect of heat and smoke 
to provide insight into potential failure modes for the new systems and potential test 
methods that could be used. The Office of Nuclear Reactor Regulation (NRR) requested 
further work under User Need NRR-200S.003, Rev. 1, Task 25, "Better Undel'$tanding of 
Smoke Damage to Control Circuits," and funding was pro\lfded under the PBPM 
process. As part of this task, the Office of Nuclear Regulatory Research will prepare a 
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NUREG series report to document the state of knowledge of smoke damage to control 
circuits and recommend additional research. if warranted. 

• Extended In Situ Real-Time Monitoring. This project was initiated in FY 2010 with the 
objective to identify (in concert with EPRl) those sensors and techniques that have the 
most promising viability to fill critical Inspection or monitoring needs. This scoping study 
(now underway) focuses on sensors and techniques associated with (1) real-time 
materials degradation, (2) severe accident conditions, (3) fuel performance in long-term 
dry cask storage, and (4) early detection of abnormal releases of radionuclides from 
nuclear power plant (NPP) systems. structures, and components. This last item pertains 
to compliance with 10 CFR 20.1406. The scoping study will identify possible safety and 
regulatory Issues and wm determine what industry-sponsored and NRC--sponsored 
research Is needed to address these issues. This study will also identify industry plans 
to incorporate these techniques into the nuclear fleet. As such, this work will support 
NRC's evaluation of industry's in-service inspection programs. 

• Advanced Fabrication Techniques. This project was initiated in FY 2010. The 
objectives are to coordinate among NRC, DOE, and the nuclear industry to identify new 
construction and component manufacturing techniques planned for both light-water 
reactors (LWRs) and advanced (i.e., Generation IV) reactors and then identify and 
prioritite safety issues unique to NPP fabrication and operation. In FY 2010, staff 
conducted an initial scoping review and identified issues with narrow gap welding and a 
new steel-concrete composite, modular construction technology that should be 
addressed. These techniques are being proposed for safety~related structures for both 
new and advanced reactor applications. The staff will conduct a final scoping review in 
FY 2011 under the L TRP to survey fabrication and construction techniques that may be 
used and are unique to new and advanced reactors to determine if any safety or 
regulatory issues exist. The staff, in eoncert with DOE and the nuclear industry, then wilt 
prioritize the identified safety and regulatory Issues from the scoping reviews and 
develop plans for addressing any other emerging issues. Work focused on the steel
concrete technology has been transitioned from the L TRP to being activity funded under 
the PBPM process. The first related U.S. standard is currently under development for 
this technology. The staff has been engaged in the development of that standard and is 
formulating plans for development of the technical basis for the review of the standard as 
well as the development of acceptance criteria. Research plans for FY 2011 through 
FY 2013 involve confirmatory testing of components as well as verification and validation 
of methods for use in confirmatory analysis. Possible international collaboration that can 
leverage funds from each country is being considered as part of those activities. 



FY 2011 Prof ec:ts 

• Boiling.Water Reactor !BWRl Bumup Credit and Evaluation of Newly Available Isotopic 
and Criticality Data. The staff has performed work on bumup credit for pressurized
water reactors (PWRs) and anticipates that bumup credit for BWR spent fuel assemblies 
will be sought In the future. Given the inherent complexities of the design and operation 
af BWR fuel assemblies relative to PWR fuel assemblies. a scoping study is proposed to 
determine whether a conservative application of BWR burnup credit in spent fuel storage 
and transportation is feasible. 

• Advanced light-Water Reactor Fue11. Part of DOE's Fuel Cycle Research and 
Development program explores the application of advanced fuel designs in existing 
LWRs. The work is being conducted in co0peration wtth the U.S. nuclear industry. With 
deployments ex:pected over the next 20 years, the objective of the L TRP is to address 
not only the applicable regulatory requirements but also to identify the research work 
necessary to support the application of these advanced fuels and cladding designs in 
current LWRs. 

The industry is interested In Increasing the discharge bumup of nuclear fuel and 
extending reactor operating cycie length. Current fuel designs are limited in allowable 
bumup due to nuclear (e.g., enrichment), material (e.g., cladding) and operating (e.g., 
rod internal pressure} limits. New fuel types have been proposed, including the use of 
ceramic cladding and the use of all-metal fuel. Irradiation behavior of ceramic cladding 
has been examined in some U.S. test reactors. and testing fueled specimens is 
underway in the High Flux Isotope Reactor at Oak Ridge National Laboratory. 
Commercial use of an all-metal fuel design has been employed in Russian marine 
propulsion applicaUons, and U.S. plans include irradiation testing of this design in the 
Idaho National Laboratory Advanced Test Reactor. Following these tests, industry 
proposes that approval will be sought for the use of these fuel types as lead test rods in 
a commercial LWR. 

Both of these designs represent significant departures from current technology and (in 
$Orne cases) current regulations. Pam of NRC's regulatory requirements {e.g., the 
existing 1 O CFR 50.45) are not relevant to ceramic cladding. The L TRP work would 
examine the regulatory requirements and determine whether any changes would be 
necessary to licensing, acceptance, testing, and surveillance criteria for these advanced 
fuel types. Future work, if necessary, would then be funded under the PBPM process. 

• Nondestructiye Evaluation CNDE) and Surveillance of Civil Structures. This research 
program wilt involve evaluating the effectiveness of advanced NOE technotogies that 
have the capability to monitor. detect, and measure changes in concrete structure 
performance at NPPs and for cementitious grouts in waste structures {e.g., micrometer 
crack development and propagation, pH). Because access to many of these structures 
may be severely constrained, NOE techniques require advanced approaches that can be 
used to provide long-term measurement of parameters that may be precursors to 



lmpending failure. In FY 2011, plans for the L TRP scoping study will include a literature 
review of advanced surveillance techniques for civil structures in conjunction with 
preliminary identification of NPP structures and their related potential degradation modes 
for which surveillance would be a consideration. 

.. Materials Bf#bavior in Perfonnarx:e Assessment. A scoping study will be conducted to 
review and evaluate tM parameters that may indicate failure of barriers in waste 
structures over the long term and the monitoring strategy that may allow measurement 
and monitoring of those parameters. 

• Advanced PRA Advanced PRA research will involve (1) a critical review of the current 
capability of physics-of-failure modeling approaches to address the lack of performance 
data for new systems, structures, and components and (2} scoping studies addressing 
tne costs and benefits of advanced quantitative risk assessment methods including 
probabilistic networks using Bayesian Belief Networks, multivariate sensitivity analysis 
methods, or simulation-based approaches. 

• Smoke Etrects and Transport. Two specific areas will be reviewed to determine if the 
state-of-the-art in fire modeling can be improved to reduce the uncertainty in potential 
regulatory applications. These areas include ( 1) the adequacy and accuracy of the 
current fire models to make combustion product generation and transport predictions 
and (2) the damage thresholds for computers and digital l&C components when exposed 
to products of combustion and secondary heating effects from fires. 

• yn~tt!!in!V Methods for PRA Research in uncertainty methods will involve (1) a 
scoping study of the potential benefits of tool development enabling practicat use of 
state-oMhe-art techniques and (2) a scoping study of the benefit of research and 
development activities to improve the state of the art. This work will be done in the 
context of NRC current and foreseeable regulatory apptications. It will build off of the 
results of a joint NRC-University of Maryland workshop on uncertainty held in May 2009 
and a cooperative research activity between NRC and the Massachusetts lnst~ute of 
Technology. 

FY 2012 Pffiject& 

• Advanced Reprocessing. NRC will follow developing public policy debates. and 
decisions regarding the disposition of spent fuel. If policy decisions do not oppose 
reprocessing and potential commercial interest exi$!S, it may be necessary to develop 
insights on the types of regulatory issues that might confront NRC in the area of 
advanced reprocessing. For example, pyro-processing, HTGR fuel reprocessing, and 
implications of burner reactors are all areas for future consideration. The first HTGR 
might be operating in the 2020 time period. The staff wHI conduct a scoping study to 
assess the status of advanced reprocessing and to identify key safety and regulatory 
issues. This work would build on NRC's Advisory Committee on Nuclear Waste and 
Materials white paper. "Background, status, and Issues Related to the Regulation of 
Advanced Spent Nuclear Fuel Recycle Facllities," NUREG-1909, June 2008. 



• Safetv and Regulatory Issues of the Thorium Cycle. The Washington Post Magazine of 
August 2, 2009, carried an article about the favorable nonproliferation and small waste 
generation aspects of the thorium fuel cycle. The artide references a 2005 International 
Atomic Energy Agency report, "Thorium Fuel Cycle - Potential Benefits and 
Challenges,'" in support of the developer's position. Existing literature and reports of 
previous experimental and operational expenenee, both domestic (e.g., the Shippingport 
reactor) and international (e.g., India); on the thorium cycle would be reviewed to identify 
any safety or regulatory issues. Fuel manufacturing issues associated with Th-232 will 
be included. 

• Smart Grid Impacts on NPPs. Efforts ·to develop smart grids would be followed to 
ensure that no safety problems or unintended consequences result from those efforts 
and to determine if new tools are necessary to deal with problems that may be identified. 
For instance, if smart grid technology creates offsite electrical supply problems for NPPsj 
a suitable tool for evaluation of that impact will be necessary. Any NPP event that 
involves the loss of offsite power could be affected or influenced by the issues identified 
in this effort. A scoping study 'Nill assess the status of the smart grid effort and 
summarize potential safety and regulatory issues relating to the development of smart 
grid teehnology. 
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TMI - "Licensing Pause" and Tempgrarv Changes to Rules of Practice 

The Commission took a number of actions relevant to adjudications following the March 28. 
1979. TMI accident, beginning soon after the event 1 Then-Chairman Hendrie announced a 

1 Following a May 31, 1979, meeting, the Commission directed the Staff to develop Policy 
guidance addressing general principles for reaching licensing decisions, and to propose specific 
guidance to be applied for seven near-term operating licenses. Soo Staff Requirements -
Discussion of OptiOns Regarding Deferral of Licenses (May 31, 1979) (ADAMS accession no. 
ML041900359). 
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"licensing pause" on November 5, 1979, to permit the NRG to review the lessons learned from 
the accident.2 Beginning around the same time, the Commission issued several policy 
statements in fairly quick succession. Initially, the Commission issued an interim policy 
statement where it determined that "new construction permits, limited work authorizations 
[LWA], or operating licenses for any nuclear power reactors would be issued only after action of 
the Commission itself."3 In these cases, the Commission directed that "no full adjudicatory 
decision which authorizes issuance of such a permit, authorization or license shall be issued by 
an Atomic Safety and Licensing Board except after further order of the Commission itself."4 

Shortly thereafter, the Commission issued another statement of policy, which involved, in part, 
temporary suspension of the immediate effectiveness rule. 5 

Under this policy, Board decisions would not become effective until certain Atomic Safety and 
Licensing Appeal Board and Commission actions had taken place. For its part, the Appeal 
Board was given sixty days to decide any timely motions to stay Board decisions.6 Unless 
otherwise ordered, the Appeal Board would conduct its normal appellate review of the Board 
decision after issuance of a decision on any stay request.7 The Commission directed both the 
Board and the Appeal Board to identify aspects of the case which merited "prompt Commission 
policy guidance" - in essence, providing for referred rulings and certified questions.8 Upon 
receipt of the Appeal Board decision, the Commission would review the matter on its own 

2 See Steve Wynkoop, Gossick Resigns; NRC Responds to Kemeny with License 'Pause,' 
NUCLEONICS WEEK, Nov. 8, 1979, at 1. The "licensing pause" ended in February 1980 as to fuel 
loading and low-power testing. NUREG/BR-0175, Rev. 2, "A Short History of Nuclear 
Regulation, 1946-2009" (Oct. 201 O) at 59. 

3 See Interim Statement of Policy and Procedure, 44 Fed. Reg. 58,559 (Oct. 10, 1979) (Interim 
Immediate Effectiveness Policy). At the same time, the Commission made clear that all other 
adjudicatory proceedings, "including enforcement and license amendment proceedings[,]" could 
continue, as could issuance of appellate decisions and partial initial decisions not related to 
issuance of new reactor licenses or permits. See id. 

4 Id. (Emphasis added.) 

5 See Suspension of 10 CFR 2. 764 and Statement of Policy on Conduct of Adjudicatory 
Proceedings, 44 Fed. Reg. 65,049 (Nov. 9, 1979). The amended procedures were set out as 
Appendix B to 10 C.F.R. Part 2. In an uncontested operating license proceeding, the 
Commission would review informally the Staff recommendations, and the license would issue 
only after Commission action. Id. at 65,050. Then-section 2.764 has since been revised and 
renumbered as section 2.340. 

6 Id. If no stay requests were filed, the Appeal Board was directed to consider on its own 
whether a stay was warranted. Id. 

7 Id. 

8 Id. 



- 3 -

motion, without further briefing from the parties (absent Commission direction otherwise).
9 

The 
Commission set for itself a milestone for issuance of a decision within twenty days of receipt of 
the Appeal Board decision.10 Also at this time, the Commission directed the Boards, in deciding 
issues before them, to use the existing regulations, with the understanding that post-TMI 
analyses were still under way, and that, ultimately, compliance with then-existing rules might not 
be sufficient for an application to be approved. 11 

In June 1980, the Commission issued a third statement of policy, after acting on three operating 
license applications and considering lessons learned. 12 The Commission determined that 
operating license applications should be measured against the regulations, as augmented by 
several new requirements. 13 To facilitate adjudications, the Commission therefore adopted a 
policy explaining how to litigate TMl-related issues in operating license proceedings. 14 The 

10 Id. at 65,050-51. The "Appendix B" process nominally resulted in some delay in the issuance 
of operating licenses. Therefore, two and a half years later, the Commission amended the 
immediate effectiveness rule as to operating license applications, by requiring direct, expedited 
Commission review of those decisions to determine whether their effectiveness should be 
delayed pending routine agency appellate review. The changes removed Appendix B and 
incorporated the revised procedures into 10 C.F.R. § 2.764. See generally Final Rule, 
Commission Review Procedures for Power Reactor Operating Licenses; Immediate 
Effectiveness Rule, 46 Fed. Reg. 28,627 (May 28, 1981). Shortly thereafter, the Commission 
again modified the immediate effectiveness rule, to delete the requirement that the Commission 
conduct an effectiveness review prior to fuel loading and low-power testing. See generally Final 
Rule, Commission Review Procedures for Power Reactor Operating Licenses; Immediate 
Effectiveness Rule, 46 Fed. Reg. 47,764 (Sept. 30, 1981). Concurrently, the Commission 
issued a brief policy statement announcing its intention that "in future uncontested cases full 
power operation will be authorized by the Commission. However, in such cases, the Director [of 
the Office of Nuclear Reactor Regulation] shall authorize fuel loading and low power testing [up 
to 5 percent rated power] without the need to obtain prior Commission approval." Statement of 
Policy on Issuance of Uncontested Fuel Loading and Low Power Testing Operating Licenses, 
46 Fed. Reg. 47,906 (Sept. 30, 1981). 

11 Id. The Commission advised that it would provide "case-by-case guidance" on changes as 
part of its own reviews in adjudicatory proceedings, which the Boards should apply in cases 
before them. Id. 

12 See Further Commission Guidance for Power Reactor Operating Licenses; Statement of 
Policy, 45 Fed. Reg. 41,738 (June 20, 1980) (June 1980 Policy Statement). Commissioner 
Gilinsky provided separate views, and Commissioner Bradford dissented. 

13 Id. at 41, 739 (citing NUREG-0694, "TM I-Related Requirements for New Operating Licenses" 
(June 1980)). 

14 Id. at 41, 7 40. This guidance essentially expanded the scope of permissible contentions to 
include issues associated with TM I-related requirements that supplemented existing regulations. 
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policy statement included guidance on certain case management issues. Notably, the 
Commission considered the question of timeliness. and directed that. where the time for filing 
contentions had expired in a given case, no new TMl-related contentions would be accepted 
absent a showing of good cause and a balancing of the late-filing factors. 1~ The Commission 
also directed that boards should strictly adhere to the standards for reopening record, where 
applicable.'" 

Just a few months later, the Commission approved a revision 1o its TMI Action Plan (NUREG-
0737). which superseded the earlier document that formed the basis for the June 1980 Polley 
Statement.17 The Commission's approval of the updated TMI Action Plan necessitated changes 
to the policy statement, and the Commission issued a revision in December 1980. i& Of note, 
the Commission observed that many decisions made in the TMI Action Plan were appropriately 
addressed on a generic basis, rather than in individua1 adjudications. The Commission 
therefore recommended that litfgants seeking to chatlenge new requirements provide additional, 
specific information supporting their challenges. 19 

l(b)(s) I In 
1981. the Commission proposed a rule that would have codified the TMl-related provisions in 
NUREG-0737 for operating license apphcants.ro The NRC never implemented a final rule, for 
several reasons. One of these related to adjudications: 

15 Id. (citing 10 C.F.R. § 2.714(a)(1) (now renumbered as 10 C.F.R. § 2.309(c}, (f)(2)}). 

16 ~[F]or example, where initial decisions have been issued. the record should not be reopened 
to take evidence on some TMl-related issue unless the party seeking reopening shows that 
there is significant new evidence, not included in the record. that materially affects the decision.~ 
ld. 

; 7 See generally NUREG-0737, "Clarification of TMl Action Plan Requirements" (Nov. 1980). 
ffMore explicit requirements, revisions in previous requirements, different time schedules for 
implementation, and new requirements in NUREG-0694, but taken from previously issued 
Commissfon bulletins and orders, form the core of NUREG-0737." Statement of Policy: Further 
Guidance for Power RGactor Operating Licenses, CLl-80-42. 12 NRC 654, 658-59 ( 1980) 
(December 1980 Policy Statement); corrected by Statement of Policy; Further Commission 
Guidance for Power Reactor Operating Licenses, 46 Fed. Reg. 15,242 (Mar. 4, 1981). 

18 See generally December 1980 Policy Statement. Chairman Ahearne dissented. 

19 Id. at 660 (recommending that parties state the nexus of the issue to the TMl-2 accident, the 
significance of the fSsue, and any differences between their positions and the rationale 
underlying the Commission's consideration of additional TMl-related requirements). The 
revised policy statement reiterated the Commission's expectations regarding the applicability of 
the late-filing and reopening rules. Id. at 661. 

ro See generally Proposed Rule, Licensing Requirements for Pending Operating License 
Applications, 46 Fed. Reg. 26,491 (May 13, 1981). 

Of 
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A presumed potential benefit from a final rule is that it could serve to specifically 
define and bound the TMl-related issues that could be considered during the 
hearing process. The Commission has examined records of [operating license] 
hearings where NUREG-0737 issues were litigated. First, there were very few 
such hearings, and second, the Commission does not believe that the absence 
of a NUREG-0737 [operating license] rule will cause unnecessary delays in those 
hearings where the issues are raised.21 

In 1989, the Commission revoked the December 1980 Policy Statement. 22 In the intervening 
years, the NRG, among other actions, completed a variety of rulemakings to update regulatory 
requirements on the basis of lessons learned from the accident. The NRG staff ultimately 
advised the Commission that all regulatory revisions needed to implement NUREG-0737 were 
completed, and that compliance with existing regulations and orders was sufficient to respond to 
all applicable TMI lessons learned.23 The Commission therefore rescinded the December 1980 
Policy Statement, but offered guidance for the litigation of TMl-related issues in operating 
license proceedings where the guidance might still be pertinent.24 

Indian Point Discretionary Proceeding Stemming from 10 C.F.R. § 2.206 Petition 

Several months after the TMI accident, the Union of Concerned Scientists (UCS) petitioned the 
NRG to revoke the provisional operating license for Indian Point Unit 1, and to suspend 
operation of Units 2 and 3, based upon concerns about the high population density near the 
site, the feasibility of evacuation, and the asserted need for additional severe accident mitigation 
measures.25 A February 11, 1980, Director's Decision under 10 C.F .R. § 2.206 granted in part 
and denied in part the petition. The decision denied the portion of the petition requesting 
suspension of the licenses for Units 2 and 3, but called for the licensees to implement particular 
interim mitigation measures to further reduce the probability and consequences of a severe 

21 Withdrawal 0f Proposed Rule, Licensing Requirements for Pending Operating License 
Applications, 48 Fed. Reg. 13,987, 13,988 (Apr. 1, 1983). 

22
· See Statement of Policy on Litigation of TMl-Related Issues in Power Reactor Operating 

License Proceedings; Revocation of Superseded Policy Statement Concerning TMl-Related 
Procedures, 54 Fed. Reg. 7897 (Feb. 23, 1989). 

23 Id. at 7897. 

24 Briefly stated, the guidance provided that the parties to an operating license proceeding could 
challenge the NUREG-0737 guidance as unnecessary, or alternatively, insufficient, to satisfy 
existing regulations. Id. (also referencing additional guidance provided by the Commission in 
Pacific Gas and Electric Co. (Diablo Canyon Nuclear Power Plant), CLl-81-5, 13 NRG 361 
(1981 )). As an administrative matter, the Commission also formally rescinded the October 1979 
Interim Immediate Effectiveness Policy. Id. 

25 See Notice of Receipt, 44 Fed. Reg. 67,251 (Nov. 23, 1979) (UCS petition filed Sept. 27, 
1979). 
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reactor accident. 26 

The Commission invited public comment on the Director's Decision.27 After considering the 
comments, the Commission on its own chose to initiate a special discretionary adjudicatory 
proceeding to consider severe accident concerns relating to Indian Point.28 The Commission 
appointed an Atomic Safety and Licensing Board to preside over the proceeding and to make 
recommendations on the need for enforcement action for the Indian Point facility. 

The Commission directed the Board to address seven questions, which largely focused on the 
risk of a severe accident at Units 2 and 3, whether additional mitigation measures should be 
mandated, and emergency planning concerns. 29 The Commission made clear that the hearing 
was not required under the Atomic Energy Act, but was a discretionary hearing to gather 
information on the question whether Units 2 and 3 should be shut down or other enforcement 
action should be taken. 30 If the Commission were to agree with Board recommendations for 
enforcement action, an enforcement order would issue, triggering the licensees' right to a formal 
hearing under § 189 of the Atomic Energy Act of 1954, as amended (AEA) to challenge the 
enforcement order. 31 The Commission directed that the Board use a formal hearing process, 
including discovery and cross-examination. 32 The Commission further authorized the Board to 
admit and formulate contentions "likely to be important to resolving the Commission's 
questions. "33 

The evidentiary hearing began in June 1982, included fifty-five days of hearings and twenty 
parties, and the hearing record closed on April 29, 1983.34 The Board issued a lengthy decision 
on October 24, 1983, ultimately recommending particular "safety improvements" it found 

26 See generally DD-80-5, Director's Decision Under 10 C.F.R. 2.206, 11 NRC 351 (1980), and 
attached Appendices B and C (Confirmatory Orders for Indian Point Units 2 and 3, respectively). 

27 Solicitation of Comments on Director's Decision, 45 Fed. Reg. 11,969 (Feb. 22, 1980). 

28 See Consolidated Edison Co. of New York (Indian Point, Unit 2); Power Authority of the State 
of New York (Indian Point, Unit 3), CLl-81-1, 13 NRC 1 (1981); see also CLl-81-23, 14 NRC 61 O 
(1981 ). 

29 See CLl-81-1, 13 NRC at 4-5; see also CLl-81-23, 14 NRC at 612. 

30 See CLl-85-6, 21 NRC 1043, 104 7 (1985). 

31 Id. 

32 CLl-81-1, 13 NRC at 5. 

33 CLl-82-15, 16 NRC 27, 34 (1982); CLl-81-23, 14 NRC at 610. 

34 CLl-85-6, 21 NRC at 1047. 
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necessary for reasonable assurance of public health and safety. 35 

After considering the Board's decision, the Commission concluded that shutdown of Units 2 and 
3 was unwarranted, and further concluded that no additional remedial measures - beyond those 
already implemented by the licensees - were warranted. 36 The Commission reasoned that 
while additional measures would have a positive effect on risk reduction, they would not provide 
substantial additional protection of the public health and safety, and therefore need not be 
mandated.37 The Commission did, however, direct the Staff to examine the vulnerability of the 
Unit 2 buildings to high winds and missile damage, and to "keep abreast" of research and 
operating experience with filtered vent containments to evaluate their potential worth as a 
mitigation measure. 38 

Adjudicatory Actions Related to the Events of September 11, 2001 

The events of September 11, 2001, generated a flurry of litigation, involving both requests to 
suspend ongoing adjudications and new contentions. As discussed below, the Commission did 
not suspend ongoing proceedings, and for the most part declined to litigate issues associated 
with the events in individual proceedings. Instead, the agency pursued a top-to-bottom 
reassessment of its regulations and policies on terrorism generically, outside the adjudicatory 
process. In ruling on the admissibility of new contentions, late-filed contentions, and motions to 
reopen, the Commission did not deviate from its usual application of the Part 2 procedural rules. 

In August 2001, intervenor Georgians Against Nuclear Energy (GANE) filed a petition to 
dismiss, or, alternatively, suspend the mixed-oxide (MOX) fuel fabrication facility proceeding. 
The Board denied the request in December 2001.39 GANE and the Nuclear Control Institute 
(NCI) filed a fresh request with the Commission to suspend the proceeding in view of the events 
of September 11.40 The Commission denied the petition, finding no health and safety reason 
justifying suspension of the proceeding, no injury beyond litigation costs, ample time to 
implement new rules if appropriate, and value in moving forward with the proceeding to resolve 

35 See LBP-83-68, 18 NRG 811, 1079 (1983). 

36 See CLl-85-6, 21 NRC at 1091-92. 

37 Id. at 1064-74, 1091-92. The Commission therefore rescinded all of the measures imposed 
by the 1980 Confirmatory Orders unless they were "required to meet other license requirements 
for the Indian Point units or are required to fulfill generic requirements applicable to similar types 
of power reactors." Id. at 1067. 

38 Id. at 1065, 1091. Commissioner Asselstine filed a dissenting opinion. See id. at 1092-1101. 

39 Memorandum and Order (Ruling on Motion to Dismiss) (Dec. 20, 2001) (unpublished). 

40 The Commission found that GANE had "status" to file the petition, but that NCI did not 
because it neither filed a hearing request nor asked to participate on any other basis. 
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it in a timely and efficient way.41 

In its initial intervention petition (also filed in August 2001 ), GANE submitted a contention 
arguing that the environmental report should assess the environmental impacts of terrorism and 
inside sabotage. The Board admitted GANE's contention.42 The applicant petitioned for review; 
the Commission granted the petition and ultimately reversed the Board's decision to admit the 
contention. 43 

New filings began in earnest shortly after September 11. As GANE had in the MOX proceeding, 
the State of Utah in the Private Fuel Storage independent spent fuel storage installation (ISFSI) 
proceeding petitioned the Commission to suspend licensing proceedings for the proposed ISFSI 
in light of the attacks.44 The Commission made three principal findings, which led it to deny 
Utah's suspension petition. First, the Commission found that even if the licensing, construction, 
and shipping processes went forward as planned, no radiological materials would be present 
onsite for at least two years, so there was no immediate threat to public safety.45 Second, the 
Commission found that the interest in efficient adjudication required that the proceeding go 
forward given the numerous safety and environmental issues involved in the proceeding-many 
with no link to terrorism- and that the relief requested by Utah-suspension of the entire 
proceeding-was not narrowly tailored to the goal of adjudicatory efficiency.46 Finally, the 
Commission found that continuing the proceeding would not thwart regulatory review, and that 
suspending the proceeding was not necessary to guarantee that the full benefit of its post
September 11 review would be realized at the proposed facility.47 

Concurrent with its suspension request, Utah petitioned the Board for admission of a late-filed 
contention related to the risk of a terrorist attack on the ISFSI. The Board applied the 
Commission's late-filed contention standards to Utah's petition, found the contention timely, but 
nonetheless denied admission of both the safety and environmental aspects of the contention. 48 

The Board referred its rulings to the Commission for further consideration.49 The Commission 

41 Duke Cogema Stone & Webster (Savannah River Mixed Oxide Fuel Fabrication Facility), CLl-
01-28, 54 NRC 393, 398-401 (2001), reconsideration denied, CLl-02-2, 55 NRC 5 (2002). 

42 MOX, LBP-01-35, 54 NRC 403, 446 (2001 ). 

43 MOX, CLl-02-24, 56 NRC 335 (2002). 

44 Private Fuel Storage, L.L.C. (Independent Spent Fuel Storage Installation), CLl-01-26, 54 
NRC 376, 377-78 (2001). 

45 CLl-01-26, 54 NRC at 380-81. 

46 Id. at 381-82. 

47 Id. at 383. 

48 LBP-01-37, 54 NRC 476, 488 (2001). 

49 Id. 
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accepted review of the Board's ruling on the safety and environmental aspects of the 
contention, but did not accept the referral with respect to the Board's application of the late-filing 
factors. 50 The Commission ultimately affirmed the Board's decision.51 

In the Catawba/McGuire license renewal proceeding, the Blue Ridge Environmental Defense 
League (BREDL) moved to dismiss an application to renew the operating licenses of four 
nuclear power units, as legally invalid. In the alternative, BREDL asked the Commission to hold 
the proceeding in abeyance pending the Commission's comprehensive post-September 11 
review of its rules and policies. The Commission denied both the request to dismiss the 
proceeding and the alternative request to hold it in abeyance. Noting the early stage of the 
proceeding-contentions had only just been submitted and the Board had not yet ruled on 
them-the Commission found that there was no risk of immediate threat to public health and 
safety, that there were non-terrorism related contentions to be considered, and that the only 
"harm" to BREDL would be inevitable litigation costs. The Commission pointed out that any 
changes in rules that might bear on license renewal reviews could be addressed via late-filed 
contentions. Additionally, the Commission reasoned that there would be time to apply any new 
rules that might result from the generic review of terrorism-related issues.52 

In a license amendment proceeding in which the adjudicatory record had closed, Connecticut 
Coalition Against Millstone and Long Island Coalition Against Millstone (Coalitions) submitted a 
contention arguing that the September 11 events required additional environmental analysis of a 
proposed re-racking of the Millstone spent fuel pool. The Board found that the Coalitions 
satisfied our rules for reopening the record and for late-filed contentions, but found that the 
contention was inadmissible. The Board referred its ruling to the Commission,53 which 
subsequently affirmed the Board's decision.54 

Nearly a year after the events of September 11, 2001, the Commission received another 
request for suspension based on those events in the Diab/a Canyon ISFSI proceeding. There, 

so CLl-02-3, 55 NRG 155, 156 & 156n.9 (2002). The Commission took briefs on the legal 
issues. Id. at 156. 

51 CLl-02-25, 56 NRG 340, 357 (2002). 

52 Duke Energy Corp. (McGuire Nuclear Station, Units 1 and 2; Catawba Nuclear Station, Units 
1 and 2), CLl-01-27, 54 NRG 385, 388-92 (2001 ). The Commission directed the Board to reject 
the safety and environmental terrorism-related contentions proposed in the proceeding. See 
Catawba/McGuire, CLl-02-26, 56 NRG 358 (2002). 

53 Dominion Nuclear Connecticut, Inc. (Millstone Nuclear Power Station, Unit 3), 
LBP-02-5, 55 NRG 131, 145 (2002). 

54 Millstone, CLl-02-27, 56 NRG 367, 371-72 (2002). Here again, the Commission took the 
unusual step of seeking additional briefing to assist in its decision-making process. 



eleven pet!tioners55 (colledively, SLOMFP) and one additional group55 filed, diredly with the 
Commission, a petition requesting the following relief: (1) a comprehensive review of the 
adequacy of 1he agency's safety requirements to protect against acts of terrorism; (2) 
suspension of the ISFSI proceeding; (3) if not suspended, then expansion of the proceeding to 
permit consideration of interim measures to enhance protection; and (4) public participation in 
the consideration of new requfrements. The Commission rejected the suspension request and 
found the other requests for relief outside the scope of the proceeding. The Commission noted 
that some of the actions SLOMFP sought had already taken place-the comprehensive review 
of security rules and policies-and that the AEA already provides mechanisms for public 
participation. The Commission cited its rulings in Pn"vate Fuel Storage, MOX, and 
Catawba/McGuire,57 and concluded that "the instant licensing proceeding neither conflicts with 
the Commission's ongoing review of terrorism-related matters nor forecloses the implementation 
of new rules,' and that policy and case management principles weigh against suspending the 
proceeding (which was in its early stages).58 

Case Status 
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~5 See Pacific Gas and Electric Co. {Diablo Canyon Power Plant Independent Spent Fuef 
Storage Installation). CLl-02-23. 56 NRC 230, 235 n.6 (2002). 

56 The Commission did not allow the group to participate since it had not filed a contention or 
otherwise sought to participate in the hearing. See Diabfo Canyon. CU-02-23, 56 NRC at 235 
n.7. 

57 Id. at 238. 

58 Id. at 240. Ultimately, the question whether NEPA requires the agency to consider terrorism
related issues in this proceeding was decided by the Ninth Circuit. which, after appeal to the 
courts by SLOMFP, remanded to the Commission with direction to consider the issue. See San 
Luis Obispo Mothers for Peace v. NRG, 449 F.3d 1016 (9th Cir. 2006), cert. denied, 127 S.Ct. 
1124 (2007). 
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