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Abstract - When the U.S. Nuclear Regulatory Commission (NRC) was established in 1975, its 
regulations were based on radiation dose limits.  Chemical hazards rarely influenced NRC regulations.  
After the Three Mile Island reactor accident in 1979, the NRC staff was directed to address emergency 
planning at non-reactor facilities.  Several fuel cycle facilities were ordered to submit emergency plans 
consistent with reactor emergency plans because no other guidance was available.  NRC published a 
notice that it was writing regulations to codify the requirements in the Orders and upgrade the 
emergency plans to address all hazards, including chemical hazards.  The legal authority of NRC to 
regulate chemical safety was questioned.  In 1986, an overfilled uranium hexafluoride cylinder 
ruptured and killed a worker.  The NRC staff was directed to address emergency planning for 
hazardous chemicals in its regulations.  The final rule included a requirement for fuel cycle facilities to 
certify compliance with legislation requiring local authorities to establish emergency plans for 
hazardous chemicals. 

As with emergency planning, NRC’s authority to regulate chemical safety during routine operations 
was limited.  NRC established memoranda of understanding (MOUs) with other regulatory agencies to 
encourage exchange of information between the agencies regarding occupational hazards.  In 2000, 
NRC published new, performance-based, regulations for fuel cycle facilities.  The new regulations 
required an integrated safety analysis (ISA) which used quantitative standards to assess chemical 
exposures.  Some unique chemical exposure cases were addressed while implementing the new 
regulations.  In addition, some gaps remain in the regulation of hazardous chemicals at fuel cycle 
facilities.  The status of ongoing efforts to improve regulation of chemical safety at fuel cycle facilities 
is discussed. 

I. Introduction 

The U.S. Nuclear Regulatory Commission (NRC) was created in 1975 when the former Atomic 
Energy Commission was re-organized. NRC authority was limited to radioactive materials associated 
with nuclear reactor operations. Specifically, NRC regulated source material for manufacturing reactor 
fuel, the reactor fuel itself, and byproduct materials from reactor operations. The safety of other 
radioactive materials was regulated by other agencies. NRC regulations were based primarily on 
compliance with radiation dose limits. Radioactive materials with hazardous chemical properties were 



NEA/CSNI/R(2012)4 

 412

noted, but radiation was the primary hazard associated with the materials under NRC’s jurisdiction.  
Chemical hazards rarely influenced NRC’s regulations.   

II. Emergency preparedness 

In 1979, there was a severe accident at the Three Mile Island nuclear reactor.  At that time, no formal 
emergency plan was required for any fuel cycle facility.  One of the follow-up actions from this 
accident was to evaluate the need for emergency plans at non-reactor facilities.  The NRC staff 
developed criteria for selecting licensees that should have a formal emergency plan.  The criteria were 
based on quantities of radioactive material that could result in a serious radiation exposure during an 
accident.  In February 1981, Orders were issued to 61 non-reactor licensees to submit a formal 
emergency plan for approval or request a license amendment to reduce the amount of radioactive 
material authorized.  Half of the licensees submitted emergency plans.  The licensees were instructed 
to use reactor guidance when preparing their emergency plans because no other guidance was 
available. 

In June 1981, NRC published a Notice of Proposed Rulemaking to codify the emergency plan 
requirements in the Orders and upgrade the plans to address all hazards to the public, including 
chemical hazards.   In response to the notice, the legal authority of NRC to require emergency plans to 
address chemical releases was questioned because other Federal agencies regulated chemical safety.  
In addition, NRC received several comments that the rule was not cost effective and there was no need 
for the rule.  Despite the concerns, the NRC staff believed the rule was in the public interest and 
proceeded with writing a proposed rule. 

In January 1986, an overfilled, uranium hexafluoride cylinder ruptured at the Sequoyah Fuels facility 
in Gore, Oklahoma.  One worker died from pulmonary edema caused by exposure to hydrofluoric acid 
vapors.  A follow-up action was to review the authority of various Federal agencies to regulate 
chemical hazards at fuel cycle facilities. 

In March 1986, the NRC staff requested Commission approval to publish a proposed emergency plan 
rule for public comment.  Legal Counsel concluded that the chemical toxicity of uranium compounds 
may be considered in NRC’s regulations.  However, the authority of NRC to regulate other chemical 
hazards continued to be questioned.  The Commission disapproved the proposed rule and directed the 
staff to address chemical hazards and lessons learned from the Sequoyah Fuels accident. 

In October 1986, the Emergency Planning and Community Right-To-Know Act67 was signed into law.  
The Act established a program under the U.S. Environmental Protection Agency.  The Act required 
each State to establish local emergency planning committees (LEPCs) in each area with a facility 
possessing hazardous chemicals in excess of threshold quantities.  Local public safety officials served 
on the committees.   Each LEPC was required to establish an emergency response plan for chemical 
releases from facilities in its area.  The Act required each facility operator to provide its LEPC with the 
information needed to prepare and implement its emergency plan.  The NRC staff revised its proposed 
rule to require each licensee submitting an emergency plan to certify that it was in compliance with the 
Emergency Planning and Community Right-To-Know Act.  This approach resolved concerns about 
NRC’s legal authority because it utilized a program implemented by another Federal agency.  Another 
advantage of this approach was that decisions concerning emergency response to hazardous chemicals 
releases were left to local officials.  In 1989, the Commission approved the revised rule because it 
                                                      
67 Emergency Planning and Community Right-To-Know Act of 1986 (http://www.epa.gov/oecaagct/lcra.html). 
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believed that any NRC obligation to ensure adequate emergency planning for releases of hazardous 
chemicals could be met by requiring licensees to certify compliance with the new Act. 

III. Licensing and inspection 

As noted above, NRC’s authority has been viewed historically as limited to hazards posed by the 
radioactive materials NRC regulates.  In October 1988, the NRC established a Memoranda of 
Understanding (MOU) with the U.S. Occupational Safety and Health Administration (OSHA)68.  The 
MOU provides guidelines for exchange of information between NRC staff and OSHA staff on 
occupational hazards at NRC-licensed facilities.  Concerns regarding radiation safety and occupational 
safety often overlap.  Generally, NRC has jurisdiction to regulate the following issues at NRC-licensed 
facilities: 

•  Radiation risk produced by radioactive materials licensed by NRC. 

•  Chemical risk produced by radioactive materials licensed by NRC. 

•  Facility conditions that affect the safety of radioactive materials licensed by NRC. 

Generally, OSHA has jurisdiction to regulate facility conditions that result in an occupational risk at 
almost all U.S. facilities (many more than those licensed by NRC).  Under the MOU, NRC agrees to 
have its inspectors share information with OSHA concerning non-radiological hazards brought to their 
attention or observed during inspections.   

In 2000, NRC published new regulations for fuel facilities licensed to use enriched uranium and 
plutonium69.  The new regulations used a risk-informed and performance-based approach that included 
the following: 

•  Establishing performance requirements for preventing accidents or mitigating their 
consequences. 

•  Requiring a safety program that demonstrates compliance with the performance 
requirements.   

•  Requiring an Integrated Safety Analysis (ISA) that identifies: 

•  Radiological hazards related to licensed material, 

•  Chemical hazards of licensed material and hazardous chemicals produced from licensed 
material, and  

•  Facility hazards that could affect the safety of licensed material and thus present an 
increased radiological risk. 

•  Requiring a description of the quantitative standards used to assess the consequences of 
acute chemical exposure to licensed material and chemicals produced from licensed 
material. 

In March 2002, NRC published NUREG-1520, Standard Review Plan (SRP) for a License Application 
for a Fuel Cycle Facility70.   The SRP described acceptable ways to demonstrate compliance with the 
                                                      
68 NRC Inspection Manual Chapter 1007, Interfacing Activities Between Regional Offices of NRC and OSHA 

(http://www.nrc.gov/reading-rm/doc-collections/insp-manual/manual-chapter/mc1007.pdf). 
69 Final Rule: Title 10, Code of Federal Regulations, Part 70, Domestic Licensing of Special Nuclear Material, Federal 

Register, Volume 65, Page 56211, September 18, 2000 (http://www.gpoaccess.gov/fr/index.html). 
70 NUREG-1520, Standard Review Plan for the Review of a License Application for a Fuel Cycle Facility 

(http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1520/). 
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new requirements.  The SRP stated that acceptable standards for assessing acute chemical exposures 
included, but were not limited to, the following: 

•  Emergency Response Planning Guidelines (ERPGs)71, 

•  Acute Exposure Guideline Levels (AEGLs)72, and 

•  exposure limits in International Organization for Standardization (ISO) standards. 

All the standards listed in the SRP defined airborne limits for inhalation exposures.  The industry 
interpreted the guidance as requiring analysis of airborne releases only. 

IV.  Unique issues during implementation 

Bulk chemical storage tanks 

When licensees began performing ISAs, the NRC staff noted that releases from bulk chemical storage 
tanks posed some of the greatest hazards to workers and the public.  Concerns were raised that NRC 
should require bulk chemical storage tanks to be addressed in the ISAs.  After reviewing the concerns, 
NRC management concluded that no changes were warranted because NRC does not regulate 
hazardous chemicals before process addition to licensed material, or after process separation from 
licensed materials, unless the chemicals could potentially contact licensed material or cause an 
increased radiological risk. 

Dermal exposures 

NRC recognizes that inhalation is the primary exposure pathway for members of the public off-site.  
However, worker exposures may involve direct contact of hazardous chemicals with the skin.  When 
accident scenarios involving dermal exposure have been identified, NRC has required licensees to 
establish a quantitative standard for assessing the risk.  Licensees have noted that few industry 
standards exist for dermal exposures.  NRC acknowledges a lack of formal standards for dermal 
exposures; however, accepted industry practices provide a basis for establishing a site-specific 
standard, which NRC can accept as reasonable for assessing the consequences of acute chemical 
exposures.  The Honeywell manual73 for medical treatment of hydrofluoric acid exposures is an 
example of accepted industry practice, which NRC has accepted as a basis for a site-specific standard. 

V.  Physical security of hazardous chemicals 

As noted above, NRC does not regulate the safety (or security) of hazardous chemicals before process 
addition to licensed material, or after process separation from licensed material.  In 2007, the U.S. 
Department of Homeland Security (DHS) published the Chemical Facility Anti-Terrorism Standards 
(CFATS)74,75.  The CFATS regulation imposed physical security requirements for hazardous 
                                                      
71 U.S. Department of Energy, Office of Emergency Management and Policy, Emergency Response Planning Guidelines 

(http://orise.orau.gov/emi/scapa/chem-pacs-teels/erpg-definitions.htm). 
72 U.S. Environmental Protection Agency, National Advisory Committee for the Development of Acute Exposure Guideline 

Levels for Hazardous Substances, Acute Exposure Guideline Levels (http://www.epa.gov/opptintr/aegl/pubs/define.htm). 
73.Honeywell, Recommended Medical Treatment for Hydrofluoric Acid Exposure, 2006 

(http://www.honeywell.com/sites/servlet/com.merx.npoint.servlets.DocumentServlet?docid=DB49512F4-4D4F-7ADE-
D038-44F6DF1771F9). 

74 Interim Final Rule: Title 6, Code of Federal Regulations, Part 27, Chemical Facility Anti-Terrorism Standards, Volume 72, 
Page 17688, April 9, 2007 (http://www.gpoaccess.gov/fr/index.html). 
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chemicals above specified threshold quantities.  However, the CFATS regulation exempted facilities 
licensed by NRC from the security requirements.  NRC recognized that the exemption may create a 
significant gap in the regulation of security for hazardous chemicals.  An MOU is being negotiated 
between the NRC and DHS to define clear lines of responsibility between the agencies for the security 
of high-risk chemicals. 

VI.  Conclusion 

NRC’s regulation of chemical safety at fuel cycle facilities has improved over the years.  Limits in 
NRC authority continue to pose challenges when regulating chemical safety.  Coordination and 
cooperation with other regulatory agencies is essential to maintaining effective oversight of the 
industry.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                                      
75 Final Rule: Title 6, Code of Federal Regulations, Part 27, Appendix to Chemical Facility Anti-Terrorism Standards, 

Volume 72, Page 65396, November 20, 2007 (http://www.gpoaccess.gov/fr/index.html). 
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